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The Ontario Chiropractic Association’s Evidence-
Based Framework Advisory Council: Enhancing
patient care through the comprehensive
integration of the pillars of evidence-based

practice

Caroline Brereton, MBA'

Jessica M. Parish, BA (Hons), MA, PhD?

Deborah Kopansky-Giles, BPHE, DC, FCCS, MSc**
Anita Chopra, BA, DC’

Bernadette Murphy, DC, PhD®
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Supporting chiropractors to deliver Evidence Based
Care (EBC) is an important role that professional
organizations fulfill in the practice ecosystem. This

is a journey that can be accelerated when there is a
shared understanding of the elements of Evidence

Based Practice (EBP) and the benefits that accrue when
applied comprehensively to patient care. The Ontario
Chiropractic Association (OCA) undertook a significant
project to advance this understanding and enhance these
benefits.

Le Conseil consultatif sur le cadre fondé sur des données
probantes de 1’Ontario Chiropractic Association:
Améliorer les soins aux patients au moyen de
I’intégration complete des piliers de la pratique fondée
sur des données probantes

Soutenir les chiropraticiens dans la prestation de
soins fondés sur des données probantes (SFDP), voila
un role important que les organisations professionnelles
Jouent dans I’écosysteme de la pratique. Il s’agit d’un
parcours qu’il est possible d’accélérer lorsqu’il y a une
compréhension partagée des éléments de la pratique
fondée sur des données probantes (PFDP) et des
avantages qui en découlent lorsqu’elle est appliquée
de maniere globale aux soins aux patients. L’Ontario
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This paper describes the principles, processes
and outputs of our work, which is a series of papers
examining the EBP framework in detail. It details why
this work is necessary for the chiropractic profession,
how it was accomplished, and introduces the themes
of each of the six other papers in the series. We aim to
support chiropractors in delivering comprehensive care
through the application of the evidence-based framework
enabling them to practice within the full chiropractic
scope of practice in compliance with applicable
regulations and legislations.

Author’s Note: This paper is one of seven in a series
exploring contemporary perspectives on the application
of the evidence-based framework in chiropractic
care. The Evidence Based Chiropractic Care (EBCC)
initiative aims to support chiropractors in their delivery
of optimal patient-centred care. We encourage readers to
review all papers in the series.

(JCCA. 2025:69(3):224-237)

KEY WORDS: chiropractic, evidence-based practice

Chiropractic Association (OCA) a entrepris un projet
important pour faire progresser cette compréhension et
améliorer ces avantages.

Ce document décrit les principes, les facons de
procéder et les résultats de notre travail, qui est une
série de documents examinant en détail le cadre de
la PFDRP. Il décrit en détail la raison pour laquelle ce
travail est nécessaire pour la profession chiropratique,
la maniere dont il a été réalisé et il présente les themes
de chacun des six autres articles de la série. Nous visons
a soutenir les chiropraticiens dans la prestation de soins
complets au moyen de la mise en ceuvre du cadre fondé
sur des données probantes leur permettant d’exercer
leur profession au sein de I’ensemble de leur champ
d’exercice en conformité avec les reglements et les lois
applicables.

Note de I’auteur : Ce document fait partie d’une
série de sept documents examinant les perspectives
contemporaines sur la mise en ceuvre du cadre fondé sur
des données probantes pour les soins chiropratiques.
L’initiative de soins chiropratiques fondés sur des
données probantes (SCFDP) vise a soutenir les
chiropraticiens dans la prestation de soins optimaux
axés sur le patient. Nous encourageons les lecteurs a
consulter tous les articles de la série.

(JCCA. 2025:69(3):224-237)

MOTS CLES : chiropratique, pratique fondée sur des
données probantes

Introduction

Since the birth of the Evidence-Based Medicine (EBM)
movement in the 1990s, there has been much debate
within the chiropractic profession, and across diverse
healthcare settings, as to what precisely evidence-based
care ought to entail in practice.”” What role do patient
values and preferences play in the planning and delivery
of evidence-based care plans? How are patient values
and preferences best ascertained by clinicians and what
happens when they conflict with best available research
evidence? Is clinical expertise best understood as a form
of evidence or, instead, as a lens through which research
evidence is appraised and integrated with other clinically
relevant information? What are the barriers to successful

J Can Chiropr Assoc 2025; 69(3)

integration of research evidence in clinical practice and
how can these be overcome? These are important ques-
tions, and this paper introduces and describes the princi-
ples, processes and outputs of our work to answer these
questions and advance a shared vision for evidence-based
practice (EBP). Specifically, our objectives here were to
describe the formation of the Evidence-Based Framework
Advisory Council (EBFAC), the selection of an EBP
model around which to structure our work, and the de-
velopment of initial deliverables for promoting a shared
understanding of EBP.

The Ontario Chiropractic Association’s (OCA) EBFAC
was created to support chiropractors in their delivery of
evidence-based, patient-centred and interprofessional
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care in collaboration with their patients. Beginning in
January 2020 the EBFAC delved into the nuances of these
debates, outlined above, and their implications for the
theory and practice of evidence-based chiropractic care.
Through this work, the EBFAC provided professional
input surrounding optimal models of EBP for chiropractic
care and engaged in a series of discussions designed to
provide a foundation for a holistic understanding of EBP
in the chiropractic profession. The results of these re-
search driven conversations are presented here in a series
of papers and a clinical decision tool, which the EBFAC
reviewed and approved. The goal of these papers is to
create a foundation upon which the OCA will build as
it works to develop programming and foster partnerships
to support the profession in Ontario — and elsewhere — to
grow and advance through a shared understanding of evi-
dence-based chiropractic care.

The work presented in this special edition of the JCCA
explores leading practices from other professions global-
ly and aligns with important professional advancement
and thought leadership work underway elsewhere, includ-
ing the World Federation of Chiropractic’s #EPIC model
of care,?® the Canadian Memorial Chiropractic College’s
work on core competencies,’” and the Diversity, Equity
and Inclusion (DEI) work undertaken at the Canadian
Chiropractic Association'®. These initiatives are essential
to raise the quality of care that all health professionals
provide.

Why undertake this work?
Over the past 30 years, the Global Burden of Disease
Group'' have recognized that musculoskeletal (MSK) dis-
orders — particularly low back and neck pain — are the
leading cause of disability globally. In North America,
acute and chronic MSK conditions and associated work
disability have been characterized as a public health
crisis.”>”* They are associated with poverty and suffering
at the individual level and place tremendous strain on both
public and private health and social services systems.'>!?
In addition to accounting for a substantial use of finan-
cial resources, neuromusculoskeletal (nMSK) conditions
negatively impact the quality of life of people, their fam-
ilies, and communities.'>!* The impact of the social de-
terminants of health mean that the negative impacts of
ill health are felt more acutely by some than others. So-
cially and economically marginalized populations — such

226

as people living in poverty, Indigenous people, racialized
people, and women — experience higher instances and
greater severity of disease. This necessitates the urgent
advancement of effective, equitable and accessible treat-
ment strategies to help manage those with chronic health
conditions and pain as well as to mitigate the burden they
place on healthcare systems.'?!413

The chiropractic profession recognizes the importance
of reducing inequity and advocating for all patients regard-
less of who they are, where they live or where they come
from. As a low-cost, safe, and conservative approach,'®
evidence-based chiropractic care is well positioned to ad-
dress these issues, many of which were both exacerbated
and highlighted by the recent COVID-19 pandemic.

Our goal is to support chiropractors in providing
equitable, quality care for all patients, and to be essen-
tial partners in their patients’ circle of care. This partner-
ship is achieved through meaningful communication and
collaboration with patients and their healthcare provid-
ers, through participation in interdisciplinary healthcare
teams, and by referral to other healthcare professionals
where appropriate. The optimization of this vision re-
quires advancing our collective understanding of the
complexity of delivering evidence-based care — which is,
fundamentally, all about the patient. This paper introdu-
ces a series of six papers focused on various concepts of
EBP to advance this vison.

Evidence-Based Medicine and Practice

The term “Evidence Based Medicine” (EBM) was initial-
ly coined by Gordon Guyatt, David Sackett, and Brian
Haynes to describe a new approach to teaching medicine.!
It has since been taken up by a range of professions as
“Evidence Based Practice” (EBP).*!"18 The first model of
EBM, which came to be known as the “Sackett model”
defined the three pillars as research evidence, clinical ex-
pertise and patient preferences.” Recognizing evolution
of thought around EBM, the model was subsequently
revised in 2002 by Haynes, Guyatt and Devereaux.® The
revised “Haynes model” understands clinical expertise as
the lens that integrates the pillars of patient preferences
and actions, clinical state and circumstances (e.g., the pa-
tient’s health condition and the external factors impacting
medical decisions), and best available research evidence
into forming a clinical decision. Considering each of these
pillars within care forms the basis of EBP, it reinforces the

J Can Chiropr Assoc 2025; 69(3)
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importance of addressing social determinants of health to
ensure equitable and accessible care.

Local Association’s role and contributions
It is well documented across healthcare professions that
there are numerous challenges to the timely and effect-
ive integration of emerging research into practice.'”*Re-
search has also demonstrated that knowledge translation
efforts have tended to focus more on individual behaviour
change within clinical and health services contexts and
less on broader system-level change.” However, given
the complexity of the knowledge translation ecosystem,
multi-level, multi-strategy approaches are needed.!*?*%
Canadian chiropractors have been found to have posi-
tive attitudes towards Evidence-Based Practice (EBP),
high self-reported EBP skills and expressed significant
(over 90% of respondents) interest in improving these
skills.?%” Notwithstanding this level of enthusiasm, re-
search has reported that opportunities remain to improve
EBP in clinical practice. Key barriers to chiropractors’
participation in EBP are: 228

1. lack of appropriate/relevant clinical research evi-
dence

2. lack of time

3. lack of industry support for EBP

4. insufficient skills to critically appraise the literature
and

5. insufficient skills for interpreting research

These suggest that passive strategies do not necessarily
result in clinical application of new knowledge and re-
search, and underscores the need for strategies that are ac-
tive, diverse, and on-going to meet the continuing educa-
tion needs of the profession and advance evidence-based
practice.”’

To this end, there have been several important de-
velopments within the profession since the publication of
these studies. In recent years, the Canadian Chiropractic
Guideline Initiative (CCGI)* and the Canadian Chiro-
practic Research Foundation (CCRF)* have made con-
siderable progress in their respective areas of expertise in
research funding and guideline development. The CCRF
has invested over $1.5 million for nMSK projects and de-
veloped unique partnerships to support chiropractic-rel-
evant research. Likewise, CCGI has created rich content

J Can Chiropr Assoc 2025; 69(3)

and resources to support chiropractors’ increased uptake
of EBP, including evidence syntheses, practice guide-
lines, clinician briefs, and patient handouts and videos.
The establishment of EBFAC and the contributions pre-
sented here seek to build on this important work.
Established in 1929, the Ontario Chiropractic Asso-
ciation (OCA) has ~3,800 members, representing more
than 80 per cent of Ontario’s chiropractors. The OCA’s
mission is to serve its members and the public by advan-
cing the understanding of chiropractic care and demon-
strating the benefits to the broader healthcare system by
reducing barriers to access chiropractic care.’! Advancing
evidence-based practice and research are integral to this
work. The OCA is therefore well positioned to play a key
role in strengthening the existing knowledge translation
ecosystem for Ontario chiropractors. The OCA’s EBFAC
is building accessible tools to support chiropractors in
their delivery of evidence based, patient-centred and
interprofessional care in collaboration with their patients.

Why the OCA’s EBFAC was established
The OCA’s EBFAC was established to develop a shared
understanding in the Ontario context around what exact-
ly “evidence-based practice” means for chiropractic care,
how it can be advanced through the work of chiropractors
and chiropractic organizations, and what factors facilitate
or restrict its application. During strategic planning in
2018, senior management at the OCA met with chiroprac-
tors from across the province to understand their needs
and visions for the future. During these conversations, it
became clear that, in addition to the range of views on
what EBP meant, there was also a gap between the re-
search evidence being generated and a chiropractic clin-
ician’s access, knowledge, and skillset needed to apply
it into daily practice. This observation aligns with a key
finding from the research on barriers and facilitators to the
integration of EBP in many professions including chiro-
practic.202732-35

The evidence-base for the safety and efficacy of spinal
manipulative therapy (SMT) and other types of clinical
interventions chiropractors use for low back pain is well
documented in high quality research and guidelines.!®3¢
However, guidelines and other forms of high-quality
research are not always applicable to the circumstances
of individual patients. Moreover, in the Ontario context,
there is much that falls within the chiropractic scope of
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practice, in addition to the management of back pain, that
is still being investigated to generate a robust evidence
base.

Legislation in Ontario defines the chiropractic scope of
practice as:

“the assessment of conditions related to the

spine, nervous system and joints and the diag-

nosis, prevention and treatment, primarily by
adjustment of:

e dysfunctions or disorders arising from the
structures or functions of the spine and the
effects of those dysfunctions or disorders
on the nervous system; and

* dysfunctions or disorders arising from the
structures or functions of the joints.”*’

This chiropractic scope of practice does provide for
a chiropractor’s expert role in addressing the breadth of
MSK needs of patients with treatment that includes not
only joint manipulation or adjustment, but also behaviour
modification coaching, exercise prescription, soft tissue
therapy, and education to name a few. However, the legis-
lated chiropractic scope of practice in Ontario and else-
where does not articulate the patient-centred, biopsycho-
social model of health that chiropractors use to practice in
collaboration with their patients.

The OCA is both an advocacy organization and a
contributor of significant funds to research foundations,
such as the Canadian Chiropractic Research Foundation
(CCRF), a registered charity dedicated to funding chiro-
practic research. The organization is well positioned to
support the growth of the evidence base to drive optimal,
high-quality patient-centred care across the full scope of
practice. It is important that research informs practice,
and that practice also informs research. The OCA can do
this by cultivating stronger connections between existing
clinical practice — which is frequently where the genera-
tive questions and observations that fuel new generations
of research come from — and the research community,
where the knowledge, skill, and resources to answer most
pressing clinical questions is concentrated.

It was in response to these challenges and opportun-
ities that the idea for the OCA EBFAC was born. EBFAC
was conceived as a group of experts consisting of chiro-
practic clinicians, educators and researchers, including a
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person with lived experience, representing a breadth of
professional experiences and viewpoints about EBP. The
OCA sought to bring these experts together to engage in
a process of shared learning and consensus development
around what EBP means for the Ontario chiropractic
community.

Evidence Based Framework Advisory Council
EBFAC consisted of 13 members*® drawn from across
Ontario, representing a diverse cross-section of the pro-
fession. The EBFAC also included a patient. The recruit-
ment method used to compose EBFAC was purposeful
sampling: that is, members were chosen who were con-
sidered ‘information rich’,*® based on their career stage,
recognition within the profession, education, awards, and
international experience among other criteria.”® Care was
taken to ensure that gender, age and geographic diversity
across the province, as well as different specializations
and practice styles were taken into account when select-
ing members of EBFAC, ensuring broad representation
from a variety of different stakeholders. The purposeful
sampling method also prioritized the value of breadth and
diversity of experience and practice. The OCA sought
to include chiropractors who were primarily engaged in
clinical practice, those primarily engaged in clinical and/
or basic sciences research, as well as those primarily en-
gaged in education/teaching. If the disconnect between
clinical research and clinical practice is to be addressed,
then it is important to bring these groups together.

EBFAC members were also selected for their potential
to act as thought leaders and knowledge brokers within
the Ontario context. This was essential to lay the founda-
tion for future dissemination, impact, and sustainability of
this work. From the outset, it was recognized that build-
ing consensus through a process of deep exploration and
shared learning would just be the beginning. Future steps
will be to take the lessons and implications from this work
and use it to develop practical strategies and resources
to support Ontario’s chiropractors in transforming their
positive attitudes towards EBP into concrete, patient-cen-
tred clinical practices and outcomes.

EBFAC members were initially invited to meet for a
period of 18-24 months, however that period was later ex-
tended as the scope of the work grew. During this time
EBFAC met as a whole council on 12 occasions. EBFAC
also formed five smaller working groups, members of
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which met dozens of times to develop specific outputs (e.g.
separate but interconnecting articles) included in the over-
arching project. Except for the first meeting, which took
place over a day and a half in January 2020, all meetings
were conducted virtually due to the COVID-19 pandemic.

Consensus development and shared learning

To guide the structure of the meetings and facilitate con-
sensus development within EBFAC, we used a modified
version of the Nominal Group Technique (NGT).*-* We
combined this method with the Glasser technique® to ex-
tend our consensus outcomes into a series of papers which
document the outcomes of our process of shared learning.
Consensus on article structure (e.g., identifying chiro-
practic topics that require further exploration) and content
(e.g., outlining key discussion points for each topic) with-
in our group was deemed to have 100% agreement. Each
of these papers were then extended into research papers
to situate our views within the contemporary literature on
the constituent elements of EBP. Each review then came
with its own, separate methodology, which is detailed in
each respective paper. It is this consensus development
and shared learning process to initially develop ‘white pa-
pers’ on each of these topics that served as initial rationale
for the research papers presented in this series.

The Nominal Group Technique is a method of con-
ducting “a structured meeting that attempts to provide an
orderly procedure for obtaining qualitative information
from target groups who are most closely associated with
a problem area”.** In this method a professional facilita-
tor poses structured questions to the group, provides time
for quiet reflection, and facilitates round robin discussion
before moving the group to final agreement on a given
issue or question.**** NGT provides participants an oppor-
tunity to have their voices heard and opinions considered
by other members. It is therefore conducive to building
the sense of collaboration and shared purpose needed to
undertake a complex and lengthy process of developing
helpful, value added outputs. In our application of this
method, all meetings were led by an external facilitator
with expertise in consensus development and organiza-
tional learning and development and NGT.

The structured questions were developed by OCA
leadership and staff in collaboration with the facilitator
and were designed to encourage EBFAC members to of-
fer critical reflections and engage in detailed discussions
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of each topic. Some questions solicited open comment
while others directed attention to specific issues, includ-
ing research methods, strengths and weaknesses of evi-
dence and argument, and clarity of the paper’s structure
and language relative to its intended audience which, cru-
cially, includes practicing chiropractic clinicians.

The Glasser method is an iterative process through
which a small group of invited participants develop a con-
sensus paper on an important topic. The group drafts an
initial position paper and subjects it to rounds of revisions.
Once the group agrees that the draft is ready to be shared,
it is circulated for comment and critique among a wider
group of experts chosen for their strategic importance and
knowledge in the field of interest. Once the core group has
received comments from external reviewers, members fur-
ther revise the paper to the point of agreement.*

The Glasser method is specifically designed to ensure
broad visibility and endorsement of the work. This meth-
od attempts to build a high degree of support for the work
undertaken by, for example, having prominent groups or
individuals determine the need for and value of a compre-
hensive statement clarifying the level of knowledge about
the issue.*

In our application of this method, each paper was de-
veloped by a writing team. The writing team for each
paper consisted of the working group members as well as
a scientific writer, an OCA staff member, and an intern for
research support (e.g., preliminary literature searching,
and database and citation management support). OCA
staff members of the writing teams took part in all meet-
ings and meetings were recorded and transcribed for later
reference by members of the writing team.

Because the OCA is a not-for-profit member driven
organization governed by an elected Board of Directors,
an intermediary step was added to the process. For each
paper, after the working group agreed upon a first draft,
it was then shared with the wider EBFAC and the OCA
Board of Directors. After feedback from this stage was in-
corporated, external stakeholder groups in the chiroprac-
tic healthcare ecosystem (e.g., associations, regulators,
academic institutions, and so forth) (Figure 1) were con-
sulted and each provided additional feedback. This pro-
cess involved requesting meetings with stakeholders in
which drafts of papers were shared with them in advance.
Stakeholders then had an opportunity to share their feed-
back. The feedback was referred back to the council to
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Figure 1.
Process for generating outputs

discuss and debate to achieve consensus on the relevance
of the feedback to the paper. While each stakeholder pro-
vided their own feedback/perspectives, all were support-
ive of the work. Furthermore, each paper was reviewed at
least once by the patient member of the EBFAC.

The methodology used by the EBFAC fostered a col-
laborative approach to resolve all issues on the ideologic-
al spectrum, even those that could potentially lead to
professional division and impasse. This collaboration, in
turn, lays the groundwork for the OCA’s long-term plan to
address foundational issues around knowledge translation
and the relationship between clinical research, clinical
practice and patient preferences and values.

Working groups and writing teams

All working groups were composed to capture the range
and breadth of experience and expertise of the EBFAC.
For example, all working groups had at least one clinician
and at least one researcher. At an early meeting, the fa-
cilitator administered a short thinking styles assessment
to the group to help in identifying those who are “big pic-
ture” divergent thinkers and those who are more “detail
oriented” convergent thinkers. This feedback was also
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used to inform working group development and ensure a
range of intellectual approaches were represented within
the working groups as well.

The methodology of shared learning

The papers in this series are both process and product.
They are the result of a process that was undertaken to
arrive at a shared understanding of what evidence-based
practice means for chiropractors caring for patients in On-
tario (and elsewhere) today. It is through the process of
conceiving, planning, revising, and publishing this set of
papers that a substantial depth of consensus among ad-
visory EBFAC members was able to be achieved over a
period of some two and a half years. This depth of under-
standing and consensus was made possible by a process
of shared learning.

To speak of writing as learning means that we are atten-
tive to the fact that there is much that comes unexpectedly,
or is seen in new light, as we proceed through the process-
es of transforming our questions and ideas into research
outputs.** Writing as learning means that, as a group, we
committed to ourselves and each other to maintain a safe
and respectful space of dialogue across our differences
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and to be open to integrating new realizations about ma-
terial or concepts with which we are already familiar.**
We acknowledged from the outset that such shifts in
thinking and understanding would inevitably come from
open-minded participation in transforming the results of
round robin discussion into written sentences and para-
graphs, circulating, debating and discussing drafts, and
integrating external comment and critique arising through
stakeholder consultation and peer review.*

As one expert on this topic writes — paraphrasing
groundbreaking 20™ century painter Francis Bacon —
“the scholarly and scientific sentences and paragraphs in
which we paint our descriptions of the world induce new
understandings in us, even as we attempt to convey what
we think we have to say through them”.*# In the case
of collective writing, this effect is magnified. As drafts
are reviewed, discussed, and critiqued authors bring the
breadth of their backgrounds and experiences to the work.
This in turn generates fresh insights into the manuscript
through the generative force of conceptual tensions and
under-explored themes as well as excitement of a particu-
larly well-observed statement.

Clinical State
and
Circumstances

ML
e
.
.

Research

Preferences Evidence

and Actions
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Selecting the Haynes model

One of the first priorities EBFAC needed to address was
coming to consensus on the model of Evidence-Based
Practice that would underpin this work. The EBFAC con-
ducted a thorough review of landmark EBP models *¢7
Over the course of several discussions during meetings,
the EBFAC arrived at a unanimous consensus decision
to adopt the Haynes (2002) model as the preferred model
of EBP for its work (Figure 2).* The Haynes model was
chosen for the balance it strikes between comprehensive-
ness and clarity. Importantly, Haynes and colleagues were
explicit in characterizing their model as normative: they
described what EBP ought to look like, not necessarily its
actual state.

EBFAC’s aim is to build and expand upon these foun-
dational contributions for the chiropractic profession.
While the papers contained in this series make exten-
sive use of available research, they are also consciously
prescriptive and future focused. With this future focused
goal, the EBFAC group and our work is designed to over-
come the well-documented challenges associated with re-
al-life uptake and implementation of EBP frameworks.*

Figure 2.

Evidence-based practice model, adapted
from Haynes and colleagues’ updated
model for evidence-based clinical
decision-making ? Reproduced and
adapted with permission of the American
College of Physicians, from Haynes et al’;
permission conveyed through Copyright
Clearance Center, Inc.
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Cautious of the poor implementation of EBP frameworks
despite positive attitudes toward EBP in the chiropractic
profession,*® our selection of EBFAC promotes utilization
of EBP. Specifically, our group involved multiple levels
of stakeholders in the chiropractic profession which is
suggested to enhance implementation both longitudinally
and contextually of EBP delivery.*’

EBFAC deliverables

In selecting the topics to deliver, the EBFAC was motivated
by a conviction that the advancement of evidence-based
chiropractic care must begin with a detailed examination
of foundational principles. For example, ‘Bridging the
Knowledge-to-Action Gap in Evidence-Based Practice’

(Paper 5, described below), ties the findings of Papers 2-4
together through a practical reflection on how the stake-
holders in the chiropractic ecosystem can further advance
evidence-based chiropractic. Paper 6, the clinical decision
tool, was developed in recognition of the fact that there
are many situations where there is little or no high-qual-
ity research evidence, or where evidence is conflicting
or inconclusive for the clinical state and circumstance of
the patient. To visualize this and how our work deepens
understanding and application of the selected Haynes’
EBP model, please see Figure 3.

The seven EBFAC papers offer comprehensive insights
into each pillar of the selected Haynes EBP model to pro-
duce a shared understanding of EBP and subsequently

Clinical decision tool to guide chiropractors in care delivery when there is little to no
available research evidence for a particular patient’s clinical state/circumstance.

Literature review summarizing
evidence on how clinical
expertise is defined, can be
acquired and developed over
time, and how it integrates the
three other pillars of EBP into
clinical decision-making.

Preferences

and Actions
Commentary discussing
patient-centred care in

Clinical State
and
Circumstances

‘--..IIIIIIIII......
e
e
]

A commentary paper that
discusses the mechanisms of
chronic pain development and
how this aligns with proposed

mechanisms of chiropractic
care via spinal manipulation.

Research
Evidence

Literature review
exploring the evidence

chiropractic practice, with
a focus on integrating
patient preferences,
values, and
circumstances into
shared decision-making.

Literature review identifying facilitators
and barriers to effective knowledge
translation (KT) from research to clinical
practice (and vis versa).
Recommendations are then provided to
help facilitate KT in chiropractic.

hierarchy
conceptualization and
how clinical expertise
and the research
question inform the use
of certain evidence in
making clinical decisions.

Figure 3.
Description of EBFAC papers as they relate to Haynes’ model of EBP? Each paper is interconnected as the
Venn-diagram illustrates, providing an understanding on how our work contributes to supporting the delivery of EBP
in chiropractic.
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support its delivery in the chiropractic profession. These
papers collectively aim to summarize research on each
pillar and how they are connected, providing a holistic
view of the current state of EBP. They offer a foundation
of understanding, and valuable insights and recommenda-
tions for implementing these practices. These papers are
described in more detail below. Each paper directly re-
flects the work achieved by the EBFAC group, integrated
with contemporary literature.

1. The Ontario Chiropractic Association’s Evi-
dence-Based Framework Advisory Council: En-
hancing patient care through the comprehensive in-
tegration of the pillars of evidence-based practice.
This paper, presented above, provides an in-depth
description of the rationale and process of the over-
arching project.

2. Conceptualizing the Evidence Pyramid for Use in
Clinical Practice: a narrative literature review.
This paper reviews how the evidence pyramid has
evolved since its conceptualization and explores
contemporary iterations. It identifies the strengths
and the limitations that clinicians must consider
when using it to evaluate the quality of healthcare
research within the context of the Haynes Model.

3. Person-Centred Care in Chiropractic: A Foun-
dational but Evolving Commitment in Contem-
porary Practice. This commentary examines the
alignment between chiropractic approaches and
person-centred care, highlighting the profession’s
strengths while identifying gaps in consistent im-
plementation. It explores barriers and strategies
for overcoming them at the clinician, patient, and
organizational levels, and calls for a system-wide
commitment to patient-centred care as a relational
and evidence-informed standard of care.

4. Conceptualizing clinical expertise in evi-
dence-based practice: A narrative literature review
with implications for clinical decision-making.
This paper reviews the recent literature on the role
and definition of clinical expertise in EBP, specific-
ally: (i) how clinical expertise is defined and con-
sidered across disciplines, (ii) how clinical exper-
tise, as illustrated by the Haynes model, operates
as a lens and mechanism of integration for the EBP
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factors of clinical state and circumstances, patients’
preferences and actions, and research evidence,
and (iii)) how clinical expertise can be acquired
and developed over time. Following Wieten, Paez
and others,>¢ the EBFAC perspective increases the
weight of clinical expertise relative to previous
models, especially the evidence pyramid, where
this is located at the bottom.

. Enhancing evidence-based chiropractic practice:

bridging the knowledge-to-action gap for the needs
of community-based chiropractors. This paper re-
views recent literature on Knowledge Translation
(KT) in EBP. It provides an overview of the ac-
knowledged facilitators of, and barriers to, know-
ledge translation through evidence integration and
research utilization in chiropractic and manual ther-
apy-based care: identifies strategies for the success-
ful implementation of KT in clinical practice from
across disciplines and jurisdictions; and draws on
examples of success to propose strategies for how
member-based associations can support KT and
EBP for chiropractors in private community-based
care settings.

. When there is Little or No Research Evidence:

A clinical decision tool. The purpose of this tool
is to provide clinicians a logical, systematic, and
evidence-based process to guide clinical decision
making in situations where there is little or no
high-quality research evidence, or where evidence
is conflicting or inconclusive. The paper provides
a detailed, systematic, and visually supported ap-
proach that is broadly applicable and provides an
update on previously published similar tools (e.g.
Leboeuf-Yde et al 2013*). Readers will note that
Parkinson’s disease (PD) was included in the set of
pedagogical examples used in the tool. This was to
highlight an example when there is no evidence or
biological plausibility to support the use of chiro-
practic care and illustrate how the tool helps chiro-
practors in decision-making when presented with
these situations.

To inform and support our use of examples which accom-
pany the tool, an additional paper was incorporated as
part of this series:
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7. The Pathophysiologic Mechanisms of Spinal Manipu-
lative Therapy in the Management of Chronic Muscu-
loskeletal Pain. This paper provides clinicians with
an up-to-date discussion of the evidence on how cen-
tral sensitization functions in the pathophysiology of
chronic pain. It provides insight into bench research
which helps explain why chiropractic care is effective
in treating chronic pain including chronic low back
pain, osteoarthritis and other nMSK pain. In addition,
it discusses how SMT may be applied therapeutically
to modulate the effects of central sensitization and treat
associated pain. This paper highlights the relevance
of fundamental neuroscience research in chiropractic
care (paper 3) as well as its biological plausibility in
clinical reasoning (paper 5). We included this paper in
this special journal edition, both because of the crucial
role that the work has played in the development of our
own thinking and decision-making, and also because
of the inherent interest and importance of the topic to
the chiropractic profession. In the future we hope to
add to this section of the series by producing robust re-
search to further inform the “research evidence” pillar
of Haynes’ EBP model.

Limitations

We recognize that the body of work we present here,
while thorough, is not exhaustive. Given the nature of
commentaries and narrative literature reviews, there are
inherent limitations including the potential for selection
bias within the articles produced throughout this work.
Additionally, the clinical decision tool presented may
have limitations related to its development process (e.g.,
potential bias from expert consensus) and the need for
external validation. Our work is iterative, and it will con-
tinue to evolve as new knowledge becomes available. Fu-
ture research in the form of scoping or systematic reviews
is needed to further strengthen the evidence base in these
areas.

While our purposeful sampling method, described
above, sought to include a breadth of viewpoints and ex-
periences, it is not necessarily a representative sample of
the full breadth of the profession in Ontario. Another po-
tential source of bias is the pre-knowledge of the members
of the EBFAC.**"1t is therefore possible that a different
composition of EBFAC members would have generated
different outputs or arrived at different conclusions.
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Furthermore, while EBFAC was drawn from members
of the Ontario chiropractic community with the intention
to serve the local needs of OCA members, our perspec-
tive on research and leading practices was always inter-
national in its focus. As such we believe that our results
and findings will be of interest to the broader chiropractic
community. Indeed, our attention to local specificities,
such as the legislated scope of practice, is intended to help
the reader in understanding our project so that they may
better compare to or apply in their own context.

Notwithstanding this, it is hoped that the reader will
find that the fruits of this work make up a series of papers
and practical tools to advance competencies of chiroprac-
tors across the full breadth of their scope of practice.

Conclusion

These deliverables are just the beginning. The Ontario
Chiropractic Association will develop programming and
partnerships that will form a cornerstone of strategic foci
going forward. The aim of producing, publishing and dis-
seminating this work is to:

e Undertake a thoughtful investigation of what evi-
dence-based practice means for the present and
future of the chiropractic profession, through thor-
ough historical and cross disciplinary examination
of the core concepts of EBP [Papers 2-5]

* Enhance patient-centred care by initiating and sus-
taining conversations on the right place of clinical
expertise and patient preferences and values within
evidence-based chiropractic care; and by catalyzing
new partnerships and initiatives to sustain this work
[papers 3 & 4]

e Support the competencies of chiropractors as
nMSK experts by providing theoretical knowledge
as well as practical tools for the integration of evi-
dence into clinical practice [papers 4, 5 & 6]

e Develop a process for chiropractors to apply an
evidence-based framework logically to patients
presenting with nMSK and non-nMSK conditions,
and to diagnostic and therapeutic procedures while
adhering to the standards of practice, guidelines
and policies of the jurisdiction in which they are
practicing. [paper 6]

e Support chiropractors to practice to their full
scope of practice, as set out by the applicable regu-
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latory bodies and legislation in their jurisdiction
[paper 7]

The body of work presented in this series seeks to
clarify the distinct, but equally integral, forms of evidence
that ought to inform chiropractor’s clinical decision mak-
ing and to provide a rigorous and systematic path forward
in situations where little or no high-quality research evi-
dence exists. It recognizes the most important element of
care: the clinician-patient relationship, and the challenges
of mitigating the barriers to care patients face. Reflecting
the Haynes model, the OCA created a logo to represent
their EBCC work (Figure 4).

Chiropractors educate and advocate for their patients
and contribute to the health of their community. Chiro-
practors also recognize the diverse population they serve
and prioritize health equity, inclusion, and the removal of
barriers to healthcare access — all of which are supported

and enhanced through people-centred EBP. This work
therefore aims to support all chiropractors in the science
and art of chiropractic care, while respecting the divers-
ity of practices that chiropractors bring to help patients
achieve their highest quality of health and life.
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Objective: To explore contemporary iterations of the
evidence pyramid as applied in evidence-based practice.

Methods: We searched for articles published in
PubMed, Web of Science, and Scopus databases between
2016 and 2024 that assessed the evidence pyramid and
its application in clinical practice. Title/abstract and
full-text screening were conducted by one reviewer to
determine eligibility, followed by data extraction and
analysis to summarize themes.

Results: Of 83 full-text articles identified, 28 were
included. Extracted information centred on three
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documentation

Objectifs: Examiner les itérations contemporaines
de la pyramide des données probantes comme elle est
mise en ceuvre dans la pratique fondée sur des données
probantes
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common themes: (1) use of the evidence pyramid as a
guide, not a rigid tool; 2) importance of the clinical
question, and (3) necessity of clinical expertise to
integrate research findings into clinical decision-making.
Conclusion: Preliminary findings of our review
suggest that, when applying the evidence pyramid
in practice, clinicians should consider context (i.e.,
the clinical question, best available evidence, patient
preferences, and clinical circumstances), to optimize
clinical decision-making and patient outcomes.
Author’s Note: This paper is one of seven in a series
exploring contemporary perspectives on the application
of the evidence-based framework in chiropractic
care. The Evidence Based Chiropractic Care (EBCC)
initiative aims to support chiropractors in their delivery
of optimal patient-centred care. We encourage readers to
review all papers in the series.

(JCCA. 2025;69(3):238-254)

KEY WORDS: chiropractic, clinical decision-making,
clinical competence, evidence-based practice, evidence-
based medicine, patient care

sur trois themes communs : 1) usage de la pyramide

des données probantes comme guide et non comme un
outil rigide; 2) importance de la question clinique et

3) nécessité de I’expertise clinique pour intégrer les
résultats de recherche dans la prise de décision clinique.

Conclusion: Les résultats préliminaires de notre
examen suggerent que, au moment de la mise en ceuvre
de la pyramide des données probantes dans la pratique,
les cliniciens devraient tenir compte du contexte
(c’est-a-dire la question clinique, les meilleures données
probantes disponibles, les préférences des patients et
les circonstances cliniques), afin d’optimiser la prise de
décision clinique et les résultats pour les patients.

Note de ’auteur: Ce document fait partie d’une
série de sept documents examinant les perspectives
contemporaines sur la mise en ceuvre du cadre fondé sur
des données probantes pour les soins chiropratiques.
L’initiative de soins chiropratiques fondés sur des
données probantes (SCFDP) vise a soutenir les
chiropraticiens dans la prestation de soins optimaux
axés sur le patient. Nous encourageons les lecteurs a
consulter tous les articles de la série.

(JCCA. 2025;69(3):238-254)

MOTS CLES : chiropratique, prise de décision clinique,
compétence clinique, pratique fondée sur des données
probantes, médecine fondée sur des données probantes,
soins aux patients

Introduction

The conceptualization and application of the evidence
hierarchy in evidence-based practice (EBP) has iterative-
ly evolved since EBP was first introduced.'* Early pa-
pers on EBP advocated for a shift in the manner in which
medicine was taught and clinical decisions were made.
Initially, the focus of EBP was to educate clinicians on
assessing and applying published literature to clinical
decision-making to improve patient care, while placing
a lower value on clinical expertise, on its own, than in
the traditional medical model.> As EBP evolved, clinic-
al expertise (i.e., the competence and decision-making
abilities that clinicians acquire throughout their career)
was seen as integral to incorporating the best available re-

J Can Chiropr Assoc 2025; 69(3)

search with a patient’s values and preferences to improve
clinical decision-making.?

By 1997, EBP was viewed as a life-long process of
self-directed learning,* rather than “cookbook” medicine .?
More recently, however, some in the field have asserted
that EBP has at times been co-opted, misappropriated,
or “hijacked” by others to serve unintended agendas or
conflicts of interest.”> Moreover, clinicians face continual
challenges in selecting and appraising appropriate and
available, ‘high-quality’ evidence (e.g., meta-analyses,
systematic reviews, and clinical practice guidelines) to
integrate in their day-to-day practices with the remaining
pillars of EBP.*

Though the evidence hierarchy remains useful for
understanding which research study designs are most
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valid and reliable, such as systematic reviews of random-
ized controlled trials (RCTs) for clinical questions about
therapy, misconceptions exist on the use of other forms of
evidence such as observational studies, and their applica-
tion in clinical practice. The impact of these misconcep-
tions reaches beyond medicine to other health profession-
al fields of practice, such as chiropractic, and therefore the
evidence hierarchy requires an analysis from this perspec-
tive. A comprehensive, inclusive understanding of the ap-
propriateness of different forms of evidence, informed
by the clinical question and context, is important in order
for clinicians to deliver optimal patient-centred care and
improve patient outcomes. Therefore, the purpose of our
review is to explore contemporary iterations of the evi-
dence pyramid as applied in EBP, as well as to summarize
contextual factors and limitations associated with these
evidence hierarchies.

Methods

Study design

We conducted a narrative review® to summarize contem-
porary iterations, contextual factors, and limitations of
evidence hierarchies by examining published scholarly
literature on the evidence pyramid in relation to EBP.

Data sources and searches

We searched PubMed, Web of Science, and Scopus data-
bases to identify English-language articles on evidence
hierarchies in EBP that were published between Janu-
ary 1, 2016 and July 1, 2024. This timeframe was used
to capture recent developments and perspectives in the
field. We used combinations of the following key terms
for our database searches: “evidence based medicine,”
“evidence based healthcare,” “evidence based practice,”
“evidence based nursing,” “evidence based chiroprac-
tic,” “evidence based care,” “evidence pyramid,” “evi-
dence hierarchy,” “rules of evidence,” “evidence rules,”
“classification of evidence,” “quality of evidence,”
“grading system,” “grading guidelines,” “best evidence,”
and “canon* pyramid”.

We defined the evidence hierarchy in EBP, according
to Guyatt e al.’, as a system to rank different types of
evidence and research, from unsystematic clinical obser-
vations to RCTs, based on their methodological rigour
and ability to provide reliable evidence for clinical deci-
sion-making.” We defined EBP, according to Haynes et
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al. , as an approach to clinical care that emphasizes the
integration of the best available research evidence with
clinical expertise, patients’ preferences, and clinical state
and circumstances to make informed clinical decisions.”®
In the Haynes et al. model, clinical expertise is the central
pillar responsible for integrating each of the other three
components into forming a clinical decision.®

Selection criteria

We included empirical research articles as well as sec-
ondary sources of evidence (e.g., systematic, scoping, or
narrative reviews, and commentaries) that explored the
evidence hierarchy or evidence pyramid within the con-
text of EBP. We excluded conference abstracts, protocols,
and EBP articles that did not explicitly analyze the evi-
dence hierarchy or evidence pyramid.

Screening process

One author assessed titles and abstracts of identified arti-
cles to determine eligibility. Articles deemed potentially
relevant underwent full-text review by the same author.
The rest of the working group confirmed inclusion of each
full-text article.

Data extraction and analysis

Descriptive information was extracted from included
full-text articles, including discipline, first author, year of
publication, title, study design, and insights on the evi-
dence hierarchy, including relevant findings or author
perspectives as applicable. For this last item, data from
each paper were grouped into one of three categories: (1)
contemporary understandings of the evidence pyramid,
including how it is used and understood; (2) critiques of
the evidence pyramid in relation to EBP; and (3) context-
ual considerations when applying the evidence pyramid
to clinical decision-making. These categories were deter-
mined a priori, in line with the purpose of our review. All
data were extracted, summarized, and presented in tabular
form by one reviewer. The data extraction table under-
went independent review among the full working group,
and required unanimous consensus among the full group.

Results

Of 4,699 articles identified, 83 underwent full-text re-
view and 28 met our inclusion criteria (Figure 1). Each of
the 28 included articles explored the evidence hierarchy,
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Identification of studies via databases
g asticlevitentited fonk *Duplicate articles removed
g PubMed (978) before title and abstract
% Web of Science (2,546) | PereeRIRg:
= Scopus (2,792) (L.SE0)

l

P — : Articles excluded after title
Articles screened and abstract screening;

>
(4,699) (4,614)
Articles included for full-text Full-text articles that were not
o0 assessment ——»| accessible
.g (85) (2)
@
: Y Articles excluded:
Full-text articles assessed for
eligibility — ¥ *Relevant articles that were
duplicates (22)
(83)
Lack of relevance (32)
Ineligible study design (1)
3 —
'g Studies included in review
]
= (28)

*The search was conducted in two separate phases. Phase one included articles from 2016-2021. In these search-
es, duplicate articles were removed automatically, prior to screening. For phase two, which included searches for
articles from 2022-2024, duplicates were not removed prior to screening. As such, for phase two, duplicates were
only accounted for once an article was included following full-text screening.

Figure 1.
Flowchart diagram showing the search and selection process of studies included in this review.

along with methodological approaches for appraising re- of clinical practice (24 articles)*=? , public health (3 arti-
search literature or provided discussion on the importance cles)®3°, and geoscience (1 article)*® were represented
of aligning evidence to the clinical question. The fields across the analyzed literature (Table 1).
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Table 1.
Descriptive information extracted from the 28 articles included in our review.
Field First Title Study design Evidence hierarchy insights *
author, year
Clinical Aldous, Wheel replacing | Narrative review | 1. Propose a ‘totality of evidence’ wheel that provides a non-hierarchical framework to
practice 2024 pyramid: better include all study designs to offer a comprehensive view of medical evidence, for use in
paradigm fast-evolving situations like the COVID-19 pandemic, enabling quicker, informed decision-
representing making.
totality of 2. The evidence pyramid places RCTs at the top, potentially overshadowing other study
evidence-based designs. For example, well-conducted observational studies are sometimes neglected
medicine because of their lower position. The authors argue that the traditional evidence pyramid
restricts the scope of information and thereby hampers medical progress, particularly in
emergencies. The wheel structure they proposed, which is non-hierarchical in nature, would
enable medical professionals to consider a broader array of evidence, including population
studies and narrative accounts, which are often excluded in traditional pyramid-based
thinking.
Antoniou, An overview of Narrative review | 1. Distinguishes between strength of evidence assessments and evidence hierarchies. While
2022% evidence quality both aim to provide clinicians, patients and researchers a comprehensive evaluation of the
assessment evidence, assessments provide judgements on confidence in study findings and hierarchies
methods, evidence rank evidence by study design (e.g., RCTs highest, expert opinion lowest). Hierarchies
to decision are simple and easy to use by non-experts, aiding guideline development for therapeutic
frameworks, effects, harms, and other clinical questions. They are also easy to comprehend for clinical
and reporting practice guidance. Within hierarchies, the level of evidence does not necessarily reflect the
standards strength of a recommendation.
in guideline The authors developed their own hierarchy to align evidence with class of
development recommendation. They suggested within the discipline of vascular surgery that evidence
from multiple RCTs showing favourable results for a given treatment should be associated
with the wording “is recommended”, clearly favourable results from a single RCT or
large non-randomized study “should be considered”, unclear favourable results (efficacy
less well established) from these single studies “may be considered”, and unfavourable
results potentially suggesting harm from consensus of experts or small studies “is not
recommended” when making clinical decisions.

2. They felt that hierarchies are overly simplistic, failing to account for important factors of

evidence beyond study design that are essential for clinical decision-making.
Anttila, Conclusiveness Commentary 1. Highlights that the GRADE guideline presents significant challenges in the understanding
2016° resolves the of the key concepts of “quality of evidence” and “imprecision,” particularly when
conflict between considered together. This confusion may hinder the practical process of evidence
quality of assessment, indicating a need for explicit guidance in the GRADE framework. Quality
evidence and is not objectively calculated but instead reflects reviewers’ confidence in how close the
imprecision in estimate is to the true effect, expressed on a 4-point ordinal scale. Imprecision, a reason for
GRADE downgrading evidence quality, incorporates aspects such as sample size, statistical power,
confidence intervals, and critical margins regarding benefits and harms. However, the
inclusion of critical margins within the concept of imprecision leads to confusion, as these
elements do not necessarily reflect the statistical closeness of the parameter value to the
estimate.
Bosdriesz, Evidence-based Narrative review | 3. RCTs are the gold standard for evaluating the intended effects of interventions due to their
2020'° medicine: when use of randomization, which minimizes confounding by indication. However, RCTs can
observational have limitations, including limited generalizability, high costs, short follow-up, ethical
studies are better concerns, and smaller sample sizes. When RCTs are not feasible, observational studies
than randomized (e.g., cohort or case-control) are used. While observational studies may have confounding
controlled trials concerns, they provide more generalizability and the ability to measure naturally occurring
exposure on an outcome. Ultimately, the research question should guide the study design to
be considered.
Chloros, Has anything Commentary 1. The evidence pyramid ranks research designs, with meta-analyses and systematic reviews
202310 changed in at the top, followed by RCTs, cohort and case-control studies, case series, case reports, and
evidence-based expert opinion at the bottom. While fine-tuned periodically, the top of the pyramid remains
medicine? consistent, but the lower levels may vary, sometimes including laboratory and animal
research. The pyramid separates evidence into “robust” (levels 1 and 2) and “less robust”
categories for prioritizing the best evidence in research and clinical practice. Many view
the pyramid as a hierarchy. However, not all research questions can be addressed by RCTs,
which primarily aim to reduce bias and confounding.

2. The traditional evidence pyramid, based solely on methodology, is oversimplified and
potentially misleading. A poorly conducted RCT can yield unreliable results, while a well-
executed observational study may produce strong evidence.

3. Urgent public health needs (e.g., COVID-19 pandemic) sometimes necessitate considering
multiple forms of evidence, such as robust observational studies, in addition to RCTs.
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theoretical and/
or empirical basis
for the GRADE
framework?

Field First Title Study design Evidence hierarchy insights *
author, year
Clinical Cuello- GRADE guidance | Commentary . The authors recommend using the GRADE methodology to assess the certainty of evidence
practice Garcia, 24: optimizing from RCTs for each outcome individually. If high certainty is achieved, further evaluation
(cont’d) 20227 the integration of of non-randomized studies of interventions (NRSI) is unnecessary. However, if RCT
randomized and evidence is of low or very low certainty, NRSIs can be considered to enhance overall
non-randomized certainty. In cases where RCT evidence is moderate, NRSIs may be integrated to address
studies of issues like indirectness. The authors caution that while large NRSIs with precise estimates
interventions may be appealing, they should be carefully evaluated for bias using appropriate tools (e.g.,
in evidence ROBINS-I).
syntheses and
health guidelines
Djulbegovic, | High quality Meta- . Within a traditional evidence hierarchy, the authors found lower-quality evidence changes
20221 (certainty) epidemiological more often than higher-quality evidence, suggesting that higher quality evidence is more
evidence changes | study valid and reliable. However, the magnitude of treatment effects did not significantly differ
less often than between low and high quality of evidence. Therefore, the GRADE approach may not
low-quality effectively differentiate the impact of quality of evidence on treatment effect sizes. The
evidence, but authors suggest current appraisal methods of evidence may need reassessing to capture
the magnitude of quality of evidence as intended. If both low and high quality of evidence studies produce
effect size does similar effect sizes, it challenges the assumption that higher quality evidence is always
not systematically more valid or applicable for informing clinical decisions.
differ between . Asabove.
studies with low
versus high-
quality evidence
Djulbegovic, | High certainty Meta- . Found that high-quality evidence, free from limitations, rarely changes with new data,
2024" evidence is stable | epidemiological while evidence with even one limitation (moderate quality) is more likely to change.
and trustworthy, | study Moderate-quality evidence often has a single limitation and should be interpreted
whereas evidence cautiously when issuing strong recommendations. Lower quality evidence (moderate, low,
of moderate or or very low) exhibited more frequent changes, larger deviations, and greater uncertainty.
lower certainty Limitations, especially imprecision and indirectness, significantly impacted changes in
may be equally effect estimates and their significance.
prone to being
unstable
Galbraith, A real-world Systematic . Propose a competency framework to bridge real-world practice and EBP. Propose viewing
2017% approach to review and evidence as what is more appropriate, suggesting that relying solely on evidence to guide a
evidence-based Delphi process search for ‘real-world’ evidence is not best practice.
medicine in . Emphasize the importance of clinician expertise, as viewing evidence alone is insufficient
general practice: and suggest that EBP is rigid in its application.
a competency
framework
derived from
a systematic
review and Delphi
process
Hohmann, Research pearls: | Commentary . Acknowledge a traditional evidence hierarchy in research as categorized into five levels
2018% how do we (I-V), where Level I represents the highest quality, and Level V the lowest. They state
establish the level these levels are to help classify studies based on design and rigour, with higher levels often
of evidence? offering more reliable results for clinical practice.

. They suggest that the level of evidence assigned to studies in the hierarchy reflects study
design rather than quality, and even a poorly executed ‘level 1’ trial can be downgraded if it
lacks power or proper design. Level of evidence is just one measure of quality, but relying
on this alone does not reflect the definition of EBP.

Mayoral, Decision-making | Commentary . Criticizes the traditional thought process of using an evidence pyramid to guide evidence
2021% in medicine: a consideration, suggesting it imposes constraints on clinical decision-making that can
Kuhnian approach contribute to a lack of holistic care for individual patients with their own contexts and
circumstances.
Mercuri, The evolution of | Narrative review | 2. Critiques the GRADE framework for lacking theoretical and empirical justification in
20183 GRADE (part its criteria for assessing evidence quality and making clinical recommendations. They
1): is there a state that GRADE relies on a modified hierarchy of evidence, which itself does not have

a solid theoretical foundation, suggesting the EBP hierarchy is based more on belief than
scientific proof. These hierarchical limitations are emphasized in the prioritization of RCTs
over other well-designed studies. They suggest that empirical studies have shown that the
superiority of RCTs in controlling bias is inconclusive, with some non-randomized studies
yielding similar effect estimates when well-designed. The article suggests that without
addressing these foundational issues, GRADE may not effectively improve upon the
limitations of the EBP evidence hierarchy, and could suffer from the same limitations in
guiding clinical practice.
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Field First Title Study design Evidence hierarchy insights *
author, year
Clinical Mercuri, The evolution of | Narrative review | 2. Highlights research critiquing the GRADE framework for adopting Bradford Hill’s criteria
practice 2018 2 GRADE (part 2): (implicitly and explicitly) without fully integrating them into a coherent theoretical basis
(cont’d) still searching for and not clearly articulating the connection. They also note that GRADE lacks explicit
a theoretical and/ consideration of biological plausibility and mechanisms, which are downplayed in EBP
or empirical basis hierarchies but are important for understanding causation. They critique EBP’s reliance
for the GRADE on evidence hierarchies, particularly the emphasis on randomization. Proponents of EBP
framework argue that randomization balances study groups, leading to more reliable effect estimates.
However, literature is presented that questions the philosophical and empirical basis of
randomization’s superiority. Even with balanced groups, external validity and individual
patient applicability remain problematic, as generalizability and patient-specific outcomes
are not always addressed effectively.
Mercuri, The evolution of | Narrative review | 2. States that GRADE categorizes studies into RCTs and observational studies, with the
2018" GRADE (part latter consistently rated as lower-quality evidence, without clear reasoning for why these
3): a framework types of studies are grouped together or rated similarly. They suggest the decision to
built on science or classify observational studies as starting at “low certainty” was made based on internal
faith? discussion rather than empirical evidence. They suggest that clarity is lacking on why
certain criteria for assessing evidence quality and making recommendations were selected
and others excluded. They suggest changes to the framework have been introduced based
on consensus rather than scientific evidence, and the lack of operational definitions for key
criteria leaves too much room for user-judgement, raising concerns about the validity of the
recommendations produced. They conclude that GRADE’s foundation is weak, as it lacks
the necessary theoretical or empirical support to justify its approach. They argue that until
the framework is substantiated by scientific evidence, the validity of its recommendations
remain uncertain, and reliance on it should be cautious.
Mercuri, What confidence | Commentary 1. Summarize that within GRADE and the evidence hierarchy, RCTs receive a “high” grade,
2018" should we have in signifying high confidence in the effect estimate, while observational studies are rated
GRADE? “low” and other sources (e.g., lab studies, case reports) are graded “very low.” Criteria are
provided to adjust these grades, either increasing or decreasing confidence based on factors
such as study limitations, effect size, or bias.
2. They criticize GRADE for suggesting that certain types of evidence, like observational
studies or expert opinion, are discarded when stronger evidence (e.g., RCTs) is available.
They suggest it also lacks clarity on how to integrate evidence from diverse sources (e.g.,
RCTs with observational or basic science findings), and that the hierarchy implies that
higher-quality evidence, such as RCTs, automatically outweighs lower-quality studies,
which may undermine the value of the broader evidence base.
Mugerauer, | Professional Narrative review | 3. Suggests a major issue with EBP is its unrealistic focus on certainty, leading to the
2020" judgement in mistaken belief that if clinicians make different decisions, it means they do not know what
clinical practice they are doing. This results in a push for rigid, standardized guidelines based on evidence
(part 3): a better ‘level’ or quality, with RCTs seen as the most “objective.” However, they argue that
alternative to skilled practitioners recognize that uncertainty is normal, especially when treating unique
strong evidence- patients with multiple conditions in complex and varying environments. They suggest that
based medicine clinician expertise is therefore not only important, but necessary when considering EBP and
evidence hierarchies.
Noman, Simplifying the Commentary 1. The authors conceptualized the evidence hierarchy as divided into filtered and unfiltered
2024% concept of level categories, reflecting different levels of synthesis and evaluation. Filtered information,
of evidence in positioned at the top of the pyramid, includes systematic reviews, meta-analyses, and
lay language for critically appraised topics and articles. These forms of evidence undergo rigorous
all aspects of assessment and synthesis, providing highly reliable information that can guide clinical
learners: in brief practice without further scrutiny from practitioners. Unfiltered information, located in the
review middle tiers, comprises primary research studies, such as RCTs and observational studies,
which, while potentially more current and specific, require practitioners to critically
evaluate their quality and relevance before application.
3. While filtered evidence is easier to apply due to its pre-evaluated nature, it may not
always be available or applicable to specific clinical scenarios, necessitating a reliance on
unfiltered sources. Additionally, the base of the pyramid, which includes expert opinion
and background information, though not considered high-level evidence, still plays a role
in forming the foundation of clinical knowledge, especially in areas where high-level
evidence is lacking. Practitioners are encouraged to carefully select and apply the best
available evidence, balancing the reliability of filtered sources with the immediacy and
specificity of unfiltered ones, and to remain mindful of the context and limitations inherent
in lower levels of evidence.
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Field First Title Study design Evidence hierarchy insights *
author, year
Clinical Ritson, Bridging the gap: | Narrative review | 1. Suggests the hierarchy is based on susceptibility to bias from study design. For
practice 2023% evidence-based intervention-focused questions, systematic reviews and meta-analyses of RCTs (Level
(cont’d) practice guidelines 1) and evidence syntheses (Level 2) are preferred due to their rigorous appraisal process.
for sports Evidence hierarchies provide practitioners with insight on the degree of certainty they can
nutritionists have when providing recommendations. The authors further suggested that practitioners
prioritize evidence from the top of these hierarchies as a result, but should not disregard
evidence at the bottom of hierarchies when making recommendations, particularly when
evidence at the top has gaps.

3. Despite the defined hierarchy informing levels of bias and trustworthiness, in applied sports
and exercise nutrition, this hierarchy is not always definitive. Such high-level evidence can
take years to publish and may not fully address a practitioner’s specific PICO question,
leading them to rely on lower-tier evidence. While RCTs offer strong internal validity, their
high control levels can reduce practical relevance. Although the top of the hierarchy should
be prioritized, the full hierarchy should still be considered.

Semrau, Common Commentary 1. The evidence pyramid is appropriate to highlight the highest quality evidence for doubtful,
2023% misunder- mechanistically unexplained effects requiring a control group. As in these cases, a control
standings of group baseline is needed to inform the treatment effect.
evidence-based However, they feel the pyramid’s structure is misleading when assessing parameters
medicine associated with specific interventions, where RCTs may not provide the highest quality
evidence in cases when a comparator group does not impact the quality of evidence.

2. When available, they feel that different study designs (or levels of evidence) should be
assessed. For example, RCTs can demonstrate a probable cause-effect relationship or
indicate a treatment’s practical usefulness, but significant results do not guarantee a true
effect. Positive RCTs cannot definitively prove a therapy’s benefit, and negative results
cannot disprove a known cause-effect relationship.

3. They suggested to reconsider traditional evidence pyramids, advising that the most suitable
evidence should be determined based on the specific parameter being evaluated.

Sekhon, Synthesis of Systematic 1. Identified two approaches for summarizing the quality of qualitative research for clinical
2024% guidance available | review guidance: a qualitative evidence hierarchy and a research pyramid. Both rank qualitative
for assessing systematic reviews and meta-syntheses at the top, similar to quantitative research, and each
methodological suggests that the top of the hierarchy is reserved for studies providing the most ‘evidence’.
quality and However, qualitative research focuses on experiences, barriers, facilitators, and the
grading of feasibility of implementation, which are not easily ranked in the same hierarchical way as
evidence from quantitative evidence.
qualitative
research to
inform clinical
recommend-
ations: a
systematic
literature review
Szajewska, | Evidence-based Commentary 3. Acknowledges the appropriateness of an evidence hierarchy and that systematic reviews
2018 medicine and are the strongest form of evidence. However, it is emphasized there are contextual factors
clinical research: to consider. Depending on the clinical question, observational studies may be more
both are needed, applicable. A framework is proposed to account for this.
neither is perfect
Vere, 2019% | Evidence-based Commentary 2. Critiques the notion that EBP, through the evidence hierarchy, fits neatly into traditional
medicine as scientific methods such as inductivism and falsificationism, which focus on theory
science confirmation or falsification through observation. EBP prioritizes empirical evidence
through hierarchies (RCTs, meta-analyses) but this does not align well with traditional
scientific theories. Hierarchies rank evidence quality but do not necessarily test or advance
scientific theories directly.
Wieten, Expertise in Commentary 1. Summarizes three initial models of EBP, one being the evidence pyramid. They note how
2018 evidence-based the first pyramid comprised of four layers is used to inform the GRADE framework.
medicine: a tale of 2. Explains clinician expertise is an important consideration when evaluating evidence for use
three models in practice. They argue that clinician expertise is incorrectly considered a form of evidence
in many pyramids. Instead, expertise should be considered as a process for appraising and
integrating various forms of evidence.
Wallace, Hierarchy of Commentary 1. Defines the hierarchy similar to others (observational studies up through to RCTs,
2022% evidence within systematic reviews, and meta-analyses). The authors believe the hierarchy should be
the medical applied when performing literature searches, particularly when clinicians are pressed for
literature time. However, the overall quality of evidence of each study design is still dependent on
study strengths and limitations identified in the critical appraisal process. An abundance of
only lower-level observational studies for a particular clinical question should also inform
the development of higher-level studies on the same topic.
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2022% public health:
an integrated,
multi-disciplinary

Field First Title Study design Evidence hierarchy insights *
author, year

Geo- St. John, The strength of Commentary 1. Proposes a modified 5-level evidence pyramid in geoscience education that places

science 2017% evidence pyramid: “Practitioner wisdom/expert opinion” at its foundation, recognizing educators’ unique
one approach for insights into what and how to teach. The pyramid distinguishes between qualitative and
characterizing quantitative studies, separating case studies and cohort studies, while emphasizing the
the strength role of clinical expertise in assessing quality. At the top are meta-analyses and systematic
of evidence reviews, which are less common as they summarize primary research. This model is similar
of geoscience to the EBP hierarchy, highlighting the need for context-sensitive decision-making using
education research hierarchical frameworks.
(GER) community
claims

Public Irving, A critical review | Narrative review | 2. While RCTs are considered the best method to minimize bias and are frequently regarded

health 2016 % of grading as the ideal research design within evidence hierarchies, this does not mean RCTs are
systems: appropriate for all types of questions. The authors suggest that some grading systems often
implications for overlook issues like flawed randomization or unequal group sizes in RCTs. Additionally,
public health RCTs may not always be appropriate or ethical for all research areas. Observational studies,
policy especially large population-based studies, may offer applicable findings and include more

diverse participants, enhancing their external validity.
Jervelund, Evidence in Commentary 2. The authors feel the typical hierarchy of ranking study designs based on methodological

rigour and risk of bias with systematic reviews and meta-analyses at the top, and expert
opinions at the bottom, is less applicable in a field with large epistemological diversity
(e.g., context variability) such as public health.

concept 3. They advocate for an evidence typology that evaluates the quality of evidence based on the
appropriateness of study designs to specific research questions, rather than following a rigid
hierarchy. This approach suggests that quantitative methods are best for studying causal
relationships, while qualitative methods are relevant for understanding social contexts, or
the use of mixed methods to optimize public health outcomes.

Parkhurst, What constitutes
2016 “good” evidence
for public health
and social policy-
making? From
hierarchies to

Commentary 2. The authors acknowledge that “good evidence” for clinical practice often relies on evidence
hierarchies, with RCTs typically viewed as the gold standard due to their scientific rigour.
However, they suggest there is growing recognition that these hierarchies may not always
provide the best guidance for policy-making. Evidence hierarchies prioritize internal
validity, but policy decisions require broader considerations, such as social, political, and
economic factors, which are often not suitably investigated using RCTs.

appropriateness 3. The authors argue for a framework based on the appropriateness of evidence, which
considers relevance to policy concerns, applicability to local contexts, and alignment with
public health goals.

COVID-19 = coronavirus disease of 2019; EBP = evidence-based practice; GRADE = grading of recommendations assessment, development, and evaluation; NRSI
= non-randomized studies of interventions; PICO = patient, intervention, comparison, outcome; RCT = randomized controlled trial; ROBINS-I = risk of bias in non-

randomized studies — of interventions.

* Review categories: (1) contemporary understandings of the evidence pyramid, including how it is used and understood; (2) critiques of the evidence pyramid in
relation to EBP; and (3) contextual considerations when applying the evidence pyramid to clinical decision-making.

Evolution and contemporary iterations of the
evidence pyramid in EBP

Three initial models of EBP were identified, each provid-
ing distinct perspectives on the role of clinical expertise in
evidence hierarchies.”” The first pyramid, established by
the Evidence-Based Medicine Working Group in 1992,
formed the foundation of the symbol of the evidence
pyramid (Figure 2).>?” The pyramid includes four layers,
and is used to inform the Grading of Recommendations
Assessment, Development, and Evaluation (GRADE)
framework for systematically rating certainty of evidence.
In much of the reviewed literature, the evidence pyramid
is often viewed as either identical or closely aligned with
this original model, which places systematic reviews and
meta-analyses at the highest level, followed by individual
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RCTs, then observational studies, and finally expert opin-
ion 2-13:15-19.21-23.25-27.29-32.35 The second model, presented by
Sackett and colleagues, utilizes a Venn-diagram to high-
light the convergence of patient values and expectations,
best external evidence, and individual clinical expertise at
the core of EBP (Figure 3).>%" The third model, proposed
by Haynes and colleagues in 2002, introduces a shifted
Venn diagram with components of research evidence,
clinical state and circumstances, and patients’ preferences
and actions, all converging with clinical expertise at the
core (Figure 4).3?’ These models collectively contribute
to the evolving understanding of how clinical expertise is
considered and valued within the landscape of evidence
in EBP.

More recent literature from the field of geoscience
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Systematic
Reviews and
Meta-Analysis of
RCTs

Randomized Controlled
Trials (RCTs)

Epidemiological / Observational Studies

Expert Consensus / Opinion

Figure 2.

Initial evidence pyramid conceptualizing the strength of
various forms of evidence. Information provided by the
Evidence-Based Medicine Working Group,? and figure

adapted from Wieten et a

l‘27

Best Available
Evidence

Patient
Preferences
and
Expectations

Clinician
Expertise

Figure 3.
Haynes and colleagues’ initial model for evidence-based
clinical decision making. Reproduced and adapted with
permission of the American College of Physicians, from
Haynes et al*’; permission conveyed through Copyright
Clearance Center, Inc. (EBM = evidence-based
medicine).
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Clinical State
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Circumstances
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Patients’
Preferences
and Actions

Research
Evidence

Figure 4.

Haynes and colleagues’ updated EBP model to
conceptualize the optimal integration of various
considerations into clinical decision-making 3
Reproduced and adapted with permission of the
American College of Physicians, from Haynes et al };
permission conveyed through Copyright Clearance
Center, Inc.

education presents a 5-level modified evidence pyramid
(Figure 5), with the foundational level as practitioner wis-
dom/expert opinion.*® The pyramid’s foundation is based
in “what we know”, recognizing that practitioners are in
a unique position to share pedagogic content knowledge
(e.g., in geoscience education, knowing what to teach
and how to teach).*® As the pyramid ascends, it proposes
separating qualitative and quantitative studies into case
studies and cohort studies, emphasizing the importance of
clinical expertise in assessing study robustness.*® At the
pinnacle of this pyramid are meta-analyses and system-
atic reviews, which are the least common designs due to
their being collations or summations of primary research
studies.*® The pyramid is similar in nature to the EBP
evidence hierarchy, indicating the need for context-de-
pendent, nuanced understandings and decision-making
procedures using hierarchical instruments or approaches
(e.g., GRADE).* Following the COVID-19 pandemic,
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Systematic
Reviews

Meta-analyses

Qualitative and Quantitative
Cohort Studies

(e.g., diverse sample, bias minimized etc.)

Qualitative and Quantitative
Case Studies

(e.g., non-diverse sample, single method, author is

implementer etc.)

Expert Consensus/Opinion

Figure 5.

Proposed Strength of Evidence Pyramid for evaluating
the strength of evidence in geoscience education
research, reproduced and adapted from St. John

and McNeal ?° Originally published by the National
Association of Geoscience Teachers (NAGT) and

licensed under the Creative Commons Attribution-

NonCommercial-ShareAlike 4.0 International License
(CC BY-NC-SA 4.0). Changes were made to the original.

Aldous et al. proposed a ‘totality of evidence’ wheel (see
Table 1).'* Provided in a circular format, this system pur-
posefully avoids the hierarchical framework to lead clin-
icians in considering all sources of information.'* Aldous
et al. argue that this approach may be useful in emergent
situations, enabling quicker, informed decision-making
from evidence that the traditional evidence hierarchy may
otherwise neglect.'

Evidence pyramid considerations and critiques

Several articles supported the use of a traditional evidence
pyramid in clinical practice, while noting considerations
in its application.?*?2%> Noman et al. viewed the tradition-
al evidence pyramid as having filtered (e.g., systematic
reviews and meta-analyses) and unfiltered categories
(e.g., RCTs and observational studies), and encouraged
use of both sources of evidence while acknowledging that
filtered evidence has the highest reliability between the
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two.2 Moreover, filtered evidence is easier for clinicians
to apply because of its pre-evaluated nature; however, it
may not always be available or relevant to specific clin-
ical situations, thereby requiring reliance on primary,
unfiltered sources.” This notion is also supported by
others.??%

The role of clinician expertise must also be con-
sidered.?” In evidence hierarchies, clinician expertise (i.e.,
expert opinion), on its own, is ranked as the lowest inter-
nal form of evidence. However, Wieten*’ argues that EBP
models should not consider clinician expertise as an inter-
nal form of evidence at all. Instead, they argue that clin-
ician expertise should be thought of as a process to incor-
porating and appraising all factors that go into a clinical
decision, such as available evidence, patient preferences
and clinical circumstances?, in line with the Haynes et
al ® model (see Figure 4). Noman et al. further note that
when filtered information (e.g., systematic reviews, me-
ta-analyses) is unavailable, practitioners must critically
assess the quality and relevance of unfiltered sources be-
fore applying them in practice, reiterating the importance
of clinical expertise in this context.?

Several articles also challenged the traditional evi-
dence hierarchy!3-16262830 " particularly in clinical scen-
arios where the design feasibility is a challenge (e.g.,
ethical or cost considerations in using RCTs to examine
questions involving risk or prognosis).” A more nuanced
approach to the hierarchy is proposed in such circum-
stances, where the research question (e.g., therapeutic,
diagnostic, prognostic, etc.) and study type (e.g., RCT,
cohort, cross-sectional study) needs to be established pri-
or to assigning a ‘level’ of evidence.”” A 2020 narrative
review questioned the traditional placement of RCTs atop
other primary research designs in the evidence hierarchy,
arguing that the choice of study design should be driv-
en by its suitability for addressing the specific research
question." In a 2018 commentary, Szajewska?®' advocated
for a pragmatic acknowledgement of the appropriateness
of evidence hierarchies and the significance of systematic
reviews as the “strongest” form of evidence, while also
encouraging a flexible approach to EBP that adapts to the
diverse demands of clinical practice. Thus, a dynamic and
context-specific approach to applying evidence in prac-
tice is needed,'*?! including one that values professional
judgement, acknowledges uncertainty, and considers in-
dividual patient complexities.'**=°
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Evidence hierarchies and the GRADE framework
Ten articles discussed the GRADE framework and how
this systematic approach to evidence rating relates to
evidence hierarchies in EBP2!11217-1923273132 T prief,
the GRADE framework is used to assess the certainty
of evidence and strength of recommendations regarding
patient-important outcomes for clinical decision-mak-
ing, where studies are ‘pre-ranked’ based on study de-
sign, following the traditional evidence pyramid (e.g.,
RCTs are ranked as high certainty, observational studies
are low certainty). The ranking can then be adjusted up
or down based on several factors (i.e., higher if there is
a large magnitude of effect, a dose-response gradient,
or if all plausible residual confounding would reduce a
demonstrated effect or suggest a spurious effect if no ef-
fect was observed; lower if there is serious risk of bias,
inconsistency, indirectness, imprecision, or publication
bias).’®

Authors in five commentaries expressed con-
cerns over the GRADE framework with regard to its in-
itial categorization of RCTs as “high” grade evidence and
observational studies as “low”. However, observational
studies in GRADE can initially be categorized as “high”
grade evidence if these constitute the best study design(s)
for a particular clinical question (e.g., cross-sectional
studies to address a clinical question about prevalence, or
cohort studies to address a clinical question about prog-
nosis). The certainty of evidence can then be downgraded
if there is, for example, serious risk of bias.*®

Concerns regarding GRADE and its foundation on
an evidence hierarchy were raised by Mercuri and Gaf-
ni''?!'#2in a three-part narrative review. In part 1, the auth-
ors suggested the evidence hierarchy which the GRADE
framework is based on lacks theoretical and empirical
justification for assessing certainty of evidence, and in
turn, making clinical recommendations.>’ They argued
that current literature suggests randomization contributes
minimal differences to estimated effects when compared
to well-designed studies lower in the hierarchy, and that
the superiority of RCTs over these studies is inconclu-
sive.®! In part 2, they questioned whether randomization
actually balances all important factors between groups,
and if it did, limitations of external validity and individual
patient applicability (i.e., generalizability) become more
prevalent and problematic.*> However, this is less of a
concern in pragmatically conducted RCTs that investigate

11,12,23,31,32
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the effects of “real-world” interventions on “real-world”
patients.*

In part 2, Mercuri and Gafni cite literature that sug-
gests GRADE lacks explicit consideration of biological
plausibility and mechanisms, which are downplayed in
evidence hierarchies because animal model and basic
science research have limited value in clinical deci-
sion-making yet are important for generating hypotheses
for understanding causation.*® In part 3, they questioned
the separation of RCTs and observational studies in hier-
archies arguing that the GRADE framework does not pro-
vide clear rationale for categorizing observational studies
or why these are grouped together and rated similarly.!!
The authors discussed how changes made to the frame-
work throughout its development were introduced based
on consensus methods, and suggested that assessments
and recommendations produced leave too much room
for user-judgement." However, GRADE was designed to
provide a systematic framework for assessing certainty of
evidence that encourages transparency and an explicit ac-
counting of judgements made, making it a more valid and
reliable method than the alternative.*®

Evidence hierarchies in public health

Critiques of evidence hierarchies are also offered in
the public health literature®, including the difficulty in
some cases with applying evidence hierarchies to guid-
ing policy decisions.* In a 2016 article, Parkhurst and
Abeysinghe** argued that while evidence hierarchies pri-
oritize RCTs and experimental designs as “high-quality”
evidence, the complexity of policy decisions in public
health, influenced by economic, social, and political
factors, at times requires a broader consideration of evi-
dence, a sentiment further supported by Jervelund and
Villadsen.*> Accordingly, literature in this field proposes
an “appropriateness” framework that enables consider-
ation of the multifaceted nature of policy concerns and
values, and encourages reflection on goals of evidence
utilization**, and the alignment of study design to the
specific research question.*® In emergent public health
situations (e.g., war/conflict, natural disasters, or global
pandemics), there may also be a need to consider addi-
tional forms of evidence, other than strictly RCTs, to in-
form rapid decision-making.'®
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Discussion

Summary of findings

Preliminary findings from our review of the literature
exploring the evidence pyramid, or evidence hierarchy,
in EBP centred on three common themes: (1) use of the
evidence pyramid as a guide, not a rigid tool; 2) import-
ance of the clinical question; and (3) necessity of clinical
expertise to integrate research findings into clinical deci-
sion-making. We briefly discuss each of these in further
detail below.

(1) Use of the evidence pyramid as a guide, not a
rigid tool

The evidence pyramid is viewed as a guideline to help
clinicians determine which types of evidence, if con-
ducted soundly, are more likely to provide valid, reliable,
and trustworthy answers to their clinical questions.?! Up-
dated evidence pyramids have been developed to reflect
how the GRADE framework, a tool that is based on the
evidence hierarchy and designed to systematically rank a
body of evidence, considers factors in addition to study
design. These factors include risk of bias across studies,
inconsistency of results, indirectness of the evidence to
the clinical question, imprecision and magnitude of the
effect estimate, whether there is a dose-response gradi-
ent, and the likelihood of publication bias. While GRADE
overcomes certain restrictive limitations of the evidence
pyramid, and its application can be a valuable tool for
clinicians, some authors have expressed concern over
the traditional evidence hierarchy inherent in its appli-
cation.!'?3263132 For example, Murad et al.** developed
an evidence pyramid that depicts layers of evidence as
waves (to reflect uncertainty) instead of rigid, flat lines.
There is also agreement among authors in the contempor-
ary literature that the application of evidence hierarchies
in the clinical context is dependent on a patient’s clin-
ical state and circumstances and should align with the
clinical question at hand (e.g., therapy, etiology, diagno-
sis)!13-162628-3041 " rather than as an algorithmic tool to be
rigidly applied without discussion.!?283

(2) Importance of the clinical question

Recent commentaries on the evidence hierarchy have em-
phasized the importance of tailoring the selection of evi-
dence to the clinical question.!01622:24293436 Thig requires
an understanding that observational studies, for example,
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may be more suitable when investigating the unintended
effects or harm of an intervention'®?'?*, or when address-
ing questions around etiology or prognosis.*! A recent
systematic review examined the course and prognostic
factors associated with whiplash injuries in cohort and
case-control studies, helping to inform chiropractors on
patient management.*?

Although clinical research relies heavily on quanti-
tative research methods,*# the broader methodological
literature should also be considered, including qualitative
and mixed methods research. These methodologies have
traditionally been excluded from the evidence pyramid,
despite that certain clinical questions may be best an-
swered using these approaches.” For instance, insights
into patient behaviour or experiences, and greater in-depth
understanding of clinical outcomes, may be best answered
by qualitative or mixed methods studies, grounded in es-
tablished theory and thoughtful, relevant questions.*
An alternative to the evidence pyramid, proposed in 2005
by Miller and Jones-Harris*, is an “evidence pathways
model”, which allows clinicians to consider high-quality
quantitative and qualitative research with different path-
ways according to the type of clinical question (Figure 6).

(3) Necessity of clinical expertise to integrate
research findings into clinical decision-making
Clinical expertise involves understanding the nuances of
a clinical scenario, weighing different factors (e.g., best
available evidence, patient preferences, and clinical cir-
cumstances) to make informed decisions that will opti-
mize patient care.'**” Multiple authors'?2028294849 further
suggest that clinical expertise is important, particularly in
scenarios where evidence is limited or lacking. It is from
the experience-informed position that clinicians are able
to make appropriate decisions that are guided by context-
ual understanding of patient circumstance and evidence
to determine the most appropriate course of action." In
essence, it is the clinician, with their inherent expertise,
that seeks out the best available evidence and critical-
ly appraises it in terms of its validity, importance, and
applicability to managing an individual patient within the
context of their unique values and clinical circumstances.

Role of chiropractic professional stakeholders
Chiropractors in the field who lack training in research
methodologies will need assistance in applying the best
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Figure 6.

Evidence pathways model proposed by Miller and Jones-Harris*, illustrating how different forms of evidence are
best suited to answer different clinical questions. Study designs most appropriate for addressing qualitative research
questions are highlighted in the bottom three rows. Figure is reprinted and adapted from Miller and Jones-Harris* with
permission from Elsevier.
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available evidence to patient care if EBP is to be con-
ducted in clinical practice successfully and appropriate-
ly. Therefore, there is an opportunity for the support and
leadership of professional organizations to assist clin-
icians in learning how to use an EBP framework, as it
is intended to be used. In Canada, several chiropractic
organizations could work cooperatively to not only fund
research but to invest in knowledge translation (KT) of re-
search findings into clinical practice. These organizations
include the Canadian Chiropractic Research Foundation,
Canadian Chiropractic Guideline Initiative, Canadian
Memorial Chiropractic College, Canadian Chiropractic
Association, Département de Chiropractique, Université
du Québec, a Trois Rivieres, and provincial advocacy as-
sociations such as the Ontario Chiropractic Association
(OCA). We discuss KT in chiropractic in more detail in a
subsequent paper of this JCCA special edition.

Limitations

Our review has several limitations. First, all relevant pa-
pers on the evolution of the evidence pyramid, or evi-
dence hierarchy, in EBP may not have been captured.
Second, restricting our searches to three databases and
English-only articles published between January 1, 2016
and July 1, 2024 may have further excluded potentially
relevant papers. Third, we did not hand-search references
of included articles, and only one reviewer performed
article screening and data extraction. Fourth, we did not
assess included articles for risk of bias. The strength of
our review was the diverse working group of clinicians,
educators, researchers, and OCA staff members. Our
findings are nevertheless exploratory in nature. As such, a
systematic literature review in this topic area may be war-
ranted. Future research in the form of interviews and/or
surveys could also be conducted to seek practitioner and
institutional perspectives on the evidence pyramid and its
use in clinical practice.

Conclusions

In line with the model by Haynes et al 8, preliminary find-
ings of our review suggest that the value placed on clin-
ical expertise, as the central pillar of EBP, reinforces that
care is delivered in collaboration with patients and their
unique values and clinical circumstances, supported by
the best available research evidence. Clinical questions,
including those that are qualitative in nature, must be an-
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swered using the most appropriate research methodolo-
gies (i.e., quantitative, qualitative, or mixed methods). As
clinicians and researchers, the manner in which questions
are framed along with the language that is used, are essen-
tial for structuring and seeking research that helps to in-
form clinical practice. The principles and goals that were
initially developed in EBP continue to be informative and
ought to be applied in a dynamic and contextualized man-
ner as intended.?
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literature. However, a commonality is that clinical
expertise requires proficiency, skill, and clinical
Jjudgement that can be acquired only through clinical
experience, collaboration, and hands-on clinical
practice. Operating within Haynes’ model of EBP,
clinical expertise is central to integrating patient
preferences and bridging the gap between standardized
objective evidence and personalized care.

Conclusions: Clinical expertise represents the core of
integrating EBP to inform clinical decision-making and
is developed through experience and keeping current
with research.

Author’s Note: This paper is one of seven in a series
exploring contemporary perspectives on the application
of the evidence-based framework in chiropractic
care. The Evidence Based Chiropractic Care (EBCC)
initiative aims to support chiropractors in their delivery
of optimal patient-centred care. We encourage readers to
review all papers in the series.

(JCCA. 2025:69(3):255-272)

KEY WORDS: chiropractic, evidence-based practice,
evidence-based medicine, clinical competence,
professional competence, clinical skills

dans la documentation. Cependant, une caractéristique
commune est que l’expertise clinique nécessite de la
compétence, des habiletés et un jugement clinique qui
ne peuvent étre acquis que par l’expérience clinique,

la collaboration et la pratique clinique pratique.

En opérant selon le modéle de la PFDP de Haynes,
I’expertise clinique est essentielle pour intégrer les
préférences des patients et combler le fossé entre les
données probantes objectives normalisées et les soins
personnalisés.

Conclusions: L’expertise clinique représente le
ceeur de intégration de la PFDP visant a orienter la
prise de décision clinique et elle s’acquiert au moyen
de ’expérience et de la tenue a jour en matiére de
recherches.

Note de I'auteur: Ce document fait partie d’une
série de sept documents examinant les perspectives
contemporaines sur la mise en ceuvre du cadre fondé sur
des données probantes pour les soins chiropratiques.
L’initiative de soins chiropratiques fondés sur des
données probantes (SCFDP) vise a soutenir les
chiropraticiens dans la prestation de soins optimaux
axés sur le patient. Nous encourageons les lecteurs a
consulter tous les articles de la série.

(JCCA. 2025:69(3):255-272)

MOTS CLES : chiropratique, pratique fondée sur
des données probantes, médecine fondée sur des
données probantes, compétence clinique, compétence
professionnelle

Introduction

Clinical expertise is a central component of evi-
dence-based practice (EBP), initially introduced within
Sackett et al.’s evidence-based medicine model' and later
refined by Haynes et al. in their constructive engagement
with this model.> In Haynes et al.’s enhanced and pre-
scriptive model, clinical expertise expands across, in-
forms, balances, and integrates the three components of
evidence-based clinical decision-making: clinical state
and circumstances, patients’ preferences and actions, and
research evidence (Figure 1).2 By emphasizing the cen-
tral role of clinical expertise in EBP, the Haynes model
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provides a comprehensive and practical framework for
examining clinical expertise further.

Clinical expertise is considered to be a lifelong learn-
ing process wherein clinicians amass primary knowledge
over the course of their clinical interactions, as opposed to
knowledge only gained from journal articles, randomized
control trial (RCT) findings, systematic reviews, meta-an-
alyses, or explicit medical education.’” Clinical expertise
is also considered to comprise many components includ-
ing formal education in the field, multiple years of clinical
experience, advanced credentials, visibility in the profes-
sional community, and demonstration of superior skill

J Can Chiropr Assoc 2025; 69(3)
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Clinical State
and
Circumstances

Patients’
Preferences
and Actions

Research
Evidence

in practice. These components contribute to a clinician’s
ability to provide EBP informed by the best relevant re-
search, patient preferences and characteristics, and con-
text of the problem. Clinical expertise draws together
these components, guiding case formulation, clinical as-
sessment, and clinical decision-making.

Despite increasing recognition of the central role of
clinical expertise in EBP,*” the evidence pyramid con-
tinues to be heavily relied upon within research and train-
ing as a guide for determining the quality and usefulness
of scientific evidence. In this model, ‘expert opinion’ is
traditionally placed at the bottom of the pyramid, with ob-
servational studies, randomized controlled trials (RCTs),
systematic reviews and meta-analyses of RCTs positioned
above.’ While the pyramid highlights the strengths of sys-
tematic research, its rigid hierarchy and lack of consider-
ation of clinical expertise warrants reconsideration. For
instance, the ‘gold standard’ in scientific evidence, RCTs,
are not always attainable, may lack external validity, and
can be difficult to apply in practice.® Potential bias with-
in RCTs is also not always easily identifiable,” requiring

J Can Chiropr Assoc 2025; 69(3)

Figure 1.

Haynes and colleagues’ updated model
for evidence-based clinical decision-
making > Reproduced and adapted with
permission of the American College

of Physicians, from Haynes et al *;
permission conveyed through Copyright
Clearance Center, Inc.

expertise to interpret findings within context. The useful-
ness of the evidence pyramid must be understood within
the broader Haynes model, recognizing that clinical ex-
pertise and informed judgement are essential for assess-
ing and applying evidence in practice. Clinical expertise,
developed over time, is required to understand and ap-
preciate practical consequences of bias within scientific
literature, to unpack and apply trial results in an informed
and contextualized manner.'” Ultimately, clinical exper-
tise is essential for interpreting and applying research
findings to balance the evidence with individual patient
circumstances and preferences, regardless of the state of
evidence.

While its importance is recognized, clinical expertise
remains poorly defined beyond its limited consideration
in the evidence pyramid, creating challenges for chiro-
practic clinicians, educators, and researchers in fully in-
tegrating it into EBP. Accrediting chiropractic bodies and
regulatory boards endorse EBP principles, yet a clear
framework for conceptualizing, developing, and apply-
ing clinical expertise within EBP is lacking.!"'> Given the
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growing expectation for chiropractors and other health-
care professionals to incorporate EBP into practice, re-
fining the discussion on clinical expertise is essential.
Following Haynes’ EBP model,’ clinical expertise should
not be seen as a standalone form of evidence to be placed
on an evidence pyramid, but as a crucial mechanism for
effectively applying research to patient care.> As noted by
Haynes et al., “evidence does not make decisions, people
do”.”* Clearly defining clinical expertise, examining how
it can be acquired and developed by clinicians, and eluci-
dating its pivotal role in guiding EBP will help overcome
barriers to applying research and integrating all pillars of
EBP in clinical decision-making.

This review aims to provide contemporary insight on
the Haynes model’s conceptualization of clinical exper-
tise and further refine its practicality,” providing clinicians
with 1) an enhanced definition of clinical expertise in an
EBP context, ii) how clinical expertise can be acquired
and developed over time, and iii) how clinical expertise
operates within the Haynes model of EBP. This analysis is
timely, given the development of updated clinical compe-
tencies in chiropractic education, and the expectation of
accrediting bodies and regulatory boards for chiropractors
and other health professionals to endorse EBP throughout
their professional careers.!!'12:14

Methods

Study design

We conducted a narrative review'® of the literature to
summarize contemporary definitions of clinical expertise,
how clinical expertise is acquired and developed over
time, and how it operates within the Haynes EBP model.?
The narrative review method is appropriate in instances
such as this, where the aim is to research a broad topic
which has been studied and conceptualized differently
across disciplines and traditions.'

Data sources and searches

The literature search for this review sought English-lan-
guage peer-reviewed research articles published between
January 1, 2016 and August 1, 2024 within PubMed,
Web of Science, and Scopus databases. The search was
restricted to 2016 and onward to focus on providing a
comprehensive understanding on recent perspectives of
clinical expertise. We employed a range of search terms to
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achieve our objectives and capture relevant literature on
clinical expertise (Appendix 1).

Selection criteria

We included empirical research articles as well as sec-
ondary sources of evidence (e.g., systematic, scoping, or
narrative reviews, and commentaries), that substantive-
ly explored, described and considered clinical expertise
within the context of EBP or evidence-based medicine
(EBM), published between 2016 and 2024. We did not
exclude articles based on country of origin. We excluded
conference abstracts, protocols, and articles that lacked
substantive exploration of clinical expertise within an
EBP or EBM context.

Screening process

One author assessed titles and abstracts of articles re-
turned in the search of each database to determine eli-
gibility. Articles deemed potentially relevant underwent
full-text review by the same author, considering each
articles’ potential contribution to our exploration of clin-
ical expertise within EBP/EBM. The rest of the working
group confirmed inclusion of each full-text article.

Data extraction

Descriptive information was extracted from each article
deemed relevant after full-text review, including first au-
thor, title, discipline, and information pertaining to explor-
ing or analyzing clinical expertise, specifically within the
context of EBP. For this last item, data from each paper
were grouped into one of three categories: (1) defining
clinical expertise; (2) acquiring and developing clinical
expertise; and (3) clinical expertise operating within EBP.
These categories were determined a priori, in line with the
purposes of our review. Themes within the extracted data
corresponding to each of these categories were then deter-
mined iteratively. Data was extracted and summarized into
a table by one reviewer. The data extraction table under-
went independent review among the full working group,
and required unanimous consensus among the full group.

Results

The search identified 1,992 articles to be screened from
PubMed, Web of Science, and Scopus. The flowchart out-
lining article identification, screening, eligibility and in-
clusion is shown in Figure 2. Each of the 23 articles that

J Can Chiropr Assoc 2025; 69(3)
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[ Identification of studies via databases ]
= Articles identified from:
=} * . .
g PubMed (1,432) bDfupllcate arjtmles removed
g _ ' efore screening (994)
£ Web of Science (1,484)
=
e Scopus (70)
P

Articles screened

(1,992)

— | abstract screening:

|

Articles included for full-text
assessment

(218)

— 5| accessible

Screening

I

Full-text articles assessed for
eligibility
(207)

Studies included in review

(23)

Included

Articles excluded after title and

(1,774)

Full-text articles that were not

(11)

Articles excluded:
Lack of relevance (154)

*Relevant articles that were
duplicates: (32)

Additional articles included
based on expert
recommendation: (2)

*The search was conducted in two separate phases. Phase one included articles from 2016-2021. In these search-
es, duplicate articles between databases were removed automatically, prior to screening. For phase two, which
included searches for articles from 2022-2024, duplicates were not removed prior to screening. As such, for
phase two, duplicates were only accounted for once an article was included following full-text screening.

Figure 2.
Flowchart diagram showing the search and selection process of studies included in this review.

met the inclusion criteria defined and/or analyzed the con-
cept of clinical expertise in the context of EBM or EBP in
health fields, which included medicine (11 studies),*7'7-2
nursing (2 studies),”?’” occupational and physical therapy

J Can Chiropr Assoc 2025; 69(3)

(4 studies) 3! chiropractic (1 study),* rehabilitation edu-
cation (1 study),* psychotherapy (1 study),* speech-lan-
guage therapy (2 studies),”* and nutrition (1 study),” as
shown in Table 1.
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Table 1.

Relevant articles identified and included within the search results, along with extracted data from each

Discipline | First Title Study Design Themes Discussed
Author,
Year
Chiropractic | Ivanova, The development | Qualitative Clinical Expertise Operating within EBP:

20243 of working Interview — Patients needed to feel confident in their chiropractor’s expertise before developing a
alliance in bond or agreeing on treatment goals. This confidence was influenced by the clinic’s
early stages of reputation and thorough initial assessments which reassured patients. This showcases how
care from the expertise facilitates the patient-clinician relationship, and as a result, integration of patient
perspective of preferences.
patients attending — Patients highlighted self-confidence in the trainee chiropractors as crucial to building their
a chiropractic trust. Overconfidence was viewed negatively, but balanced confidence reassured patients.
teaching clinic — Clear explanations fostered collaboration on treatment plans and agreement on care goals.

Patients valued explanations that helped them understand the causes of their issues and
what they needed to do to improve their condition.
Medicine Issel, 2018' | Paradoxes Commentary Defining Clinical Expertise:

of Practice — EBP guidelines have shaped healthcare, forming what the authors call the “Medical Care

Guidelines, Triangle.” This triangle represents the interplay between clinician expertise, patient-

Professional centredness, and institutionalized guidelines.

Expertise, — Clinician expertise is the result of extensive education, and is proven through licensure

and Patient and certifications

Centeredness: — Clinical expertise is characterized as independent of organizational structures and is

The Medical Care heavily emphasized as a core feature in primary care delivery.

Triangle — Paradox of Expertise: the tension between the clinician’s autonomy (based on
expertise) and the standardization imposed by evidence-based guidelines. This paradox
acknowledges that expertise must be balanced with the use of guidelines and patient
preferences, illustrating a complex decision-making process.

Paez A, The “architect Commentary Defining Clinical Expertise:

20187 analogy” of — The “Architect Analogy of EBP” describes clinical expertise as consisting of three
evidence- overlapping skill sets: clinical, technical, and organizational. The clinical component
based practice: involves clinical and communication skills, and knowledge and experience with
Reconsidering patient engagement. The technical component involves skills in forming questions and
the role of appraising and implementing evidence in clinical practice. Organizational skills cover
clinical expertise interdisciplinary teamwork.
and clinician Clinical Expertise Operating within EBP:
experience in — Clinical expertise is essential for filtering and applying evidence in practice, integrating
evidence-based scientific knowledge, critical thinking, and patient assessment. Clinicians must evaluate
healthcare evidence for its relevance and quality. Expertise is crucial for navigating large volumes of

evidence, assessing its applicability, and addressing clinical “gray zones” where evidence
is lacking or unclear. Expertise also supports ethical decision-making, patient education,
and informed consent, ensuring that treatment aligns with both evidence and patient
preferences. Expertise helps identify new research questions and detect emerging trends,
contributing to the advancement of practice.

Persson, Science Commentary Defining Clinical Expertise:

2019" and proven — Suggest EBM is a restructuring of “science and proven experience” (VBE — an acronym
experience: a for Swedish terms). Both EBM and VBE aim to incorporate science into decision-making
Swedish variety but differ in their focus. The authors suggest EBM emphasizes using contemporary
of evidence-based research to guide clinical decisions, while VBE focuses on ensuring patient safety by
medicine and a avoiding unnecessary risks.
way to better risk — The concept of VBE highlights the importance of blending both clinical experience and
analysis? scientific knowledge to ensure effective healthcare decisions.

— VBE emphasizes patient safety by minimizing risks through experienced clinical
judgement. Clinicians must often balance scientific evidence with real-world conditions
and individual patient needs to avoid harm.

— EBM emphasizes a structured, research-based approach to guide clinical decisions, which
complements the more individualized, experiential knowledge in VBE. Clinical expertise
in EBP relies on synthesizing both—leveraging structured evidence with nuanced,
personalized decision-making drawn from clinical experience.

Peterson, The three-legged | Commentary Clinical Expertise Operating within EBP:

2016* stool of evidence- — Important to use research, clinical expertise, and patient preferences in guiding treatment
based practice in for eating disorders
eating disorder — While randomized trials support specific treatments for these disorders, inconsistencies
treatment: remain across the spectrum of disorders and for certain populations with the disorders.
Research, clinical, — Highlights how clinical expertise is vital in addressing this complexity of eating disorders,
and patient given the limitations of research in guiding treatment for diverse patient profiles. Factors
perspectives like comorbidities, age, cultural context, and the patient’s physical state complicate

treatment selection, making expert judgement crucial.
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Discipline | First Title Study Design Themes Discussed
Author,
Year
Medicine Ratnani, Evidence-Based | Commentary Clinical Expertise Operating within EBP:
(cont’d) 2023%» Medicine: — Argue that EBM has shifted away from its original pillars of clinical expertise and patient

History, Review, values, now emphasizing protocol-driven, guideline-based care that limits clinician

Criticisms, and judgement and patient autonomy.

Pitfalls — This stems from the ‘foundations’ of EBM, which are the evidence pyramids, emphasizing
standardized research evidence, particularly RCTs and systematic reviews. Suggest
clinical decisions are reduced to following templates, sidelining physicians’ critical role in
personalized care.

— Argue EBM struggles in treating multi-morbid patients, as RCTs and systematic reviews,
which form the backbone of EBM, focus on single conditions, failing to accommodate the
needs of an aging population with multiple chronic diseases. In these situations, clinician
expertise is needed to uniquely consider each patient, developing an appropriate care plan
tailored to them.

Salloch, What does Qualitative, Defining Clinical Expertise:
2018* physicians’ Semi-Structured |- Introduce clinical expertise as “internal evidence” to be integrated with “external

clinical expertise | Interviews evidence”.

contribute — Identified direct patient contact on an individual basis and experience treating many

to oncologic patients contributed to a clinician’s expertise.

decision-making? — Bodily experience (the personal, lived aspect of clinical practice), non-explicit knowledge,

A qualitative and implicit biases were noted as likely influencing clinical expertise, but the use of

interview study. measurable indicators in the study did not account for these factors.

— Concluded clinical expertise may not be adequately understood using standardized
quantitative measures, and must account for various independent factors

Schlegl, Different Commentary Clinical Expertise Operating within EBP:
2017* Weights of the — EBM integrates best research evidence, clinical expertise, and patient values to address

Evidence-Based uncertainty in clinical decision-making

Medicine Triad in — Regulatory bodies in healthcare primarily rely on research evidence, particularly RCTs,

Regulatory, Health but have been adapting to real-world data and patient involvement due to recognition

Technology that certain treatments may still be beneficial for individual patients based on clinical

Assessment, and judgement.

Clinical Decision — Clinical expertise is essential to ensuring that research evidence is applied in a way that

Making aligns with the needs of individual patients in real-world settings.

Szajewska, |Evidence-Based | Commentary Clinical Expertise Operating within EBP:
2018* Medicine and — Suggests the traditional EBM evidence hierarchy, suggesting diminishes clinical expertise,

Clinical Research: oversimplifies care, and serves commercial interests.

Both Are Needed, — Concerns stated regarding the influence of industry, the overwhelming amount of

Neither Is Perfect evidence, and EBM’s failure to address complex, multi-morbidity cases.

— Notes RCTs are the gold standard for determining efficacy of healthcare interventions, but
criticizes them for limitations in external validity, leading to issues when generalizing results.

— Emphasizes that EBM should prioritize the patient, indicating an important role for
clinical expertise. The noted issues with clinical research rely on a clinician’s ability to
effectively appraise and apply research

— Argue that strict adherence to guidelines can overlook the nuances of clinical practice.

— The acknowledgment of such criticisms indicates that clinical expertise is essential for
interpreting guidelines in the context of individual patient needs.

Tonelli, Experiential Commentary Acquiring and Developing Clinical Expertise:
2020* knowledge — Suggests clinical expertise is derived from primary experience of day-to-day clinician

in clinical activities.

medicine: use and — Highlights the value of primary experience for clinicians to develop experiential

justification knowledge such as diagnosing, treating, and assessing individual patients.

— Suggests relying on clinician experience through care and engagement with patients
contributes to the development of iterative and experiential knowledge, which is necessary
for clinicians to posses in day-to-day practice.

— Emphasizes clinical expertise should never be overlooked in EBP, but valued and strived for.

Van de Vliet, | The Application Commentary Clinical Expertise Operating within EBP:
2023"7 of Evidence- — Clinical expertise allows practitioners to apply external evidence to the specific needs

Based Medicine of individual patients. While systematic research informs clinical decisions, it does not

in Individualized replace the judgement of the clinician. The process of EBM involves balancing three key

Medicine components: best research evidence, clinical experience, and patient preferences.

— Suggest EBM is often limited by an over-reliance on RCTs as the sole source of “best”
evidence, overlooking real-world data and clinical experience, restricting clinicians from
applying their expertise and adapting treatments to individual circumstances.

— The risks of neglecting any of the three pillars of EBM include: Disregarding patient
values, leading to impersonal or overly rigid care; Ignoring research evidence, resulting
in outdated or empirical treatments; Overlooking clinical expertise, which may expose
patients to inappropriate treatments.

— In oncology, EBM’s success depends on the proper integration of these elements to ensure
safe (which is the function of clinical expertise), high-quality care tailored to individual
patients

J Can Chiropr Assoc 2025; 69(3)

261




Conceptualizing clinical expertiseinevidence-basedpractice: anarrativeliteraturereviewwithimplications for clinical decision-making

Discipline | First Title Study Design Themes Discussed
Author,
Year
Medicine Welink, GP trainees’ Qualitative, Acquiring and Developing Clinical Expertise:
(cont’d) 2020% perceptions Semi-Structured | — Suggests “learning conversations™ as a key tool for learning and discussing the
on learning Interviews implementation and practice of EBM for medical practitioners.
EBM using — These conversations were defined as discussions that included a medical topic/question,
conversations in prompting practitioners to reflect on these topics as they occurred in every day practice
the workplace: a — Emphasize that respect is an important element in peer-to-peer conversations, and these
video-stimulated conversations can prompt discussion and develop new insight and knowledge.
interview study — Highlight the important role of supervisors in these conversations, as supervisors guide
their mentees to consider context-related factors specific to the individual patient,
contributing to a comprehensive understanding beyond just the specific medical condition
of the patient.
Nursing Dewitt, The epistemic Survey Analysis | Defining Clinical Expertise:
20212 roles of clinical — Discuss the concept of VBE, acronym in Swedish terms translating to “science and proven
expertise: An experience”
empirical study — Suggests the VBE model allows for a more explicit understanding of the integration of
of how Swedish evidence into practice, and its role.
healthcare — States “proven experience” refers to the quality of having experience, instead of describing
professionals the content of the experience. This is tailored to the idea that clinical expertise in EBM is
understand proven something clinicians acquire through experience.
experience — VBE promotes reflection within clinicians, informing their application of relevant
evidence to their patients’ clinical circumstances.
Teolis, Improving Commentary Acquiring and Developing Clinical Expertise:
2020% Nurses’ Skills — Suggests that training programs that include hands-on workshops can improve a
and Supporting practitioner’s ability (nurses in this context) to seek, appraise, and apply evidence in
a Culture of practice.
Evidence-Based — Recommended collaborative learning between librarians and nursing education
Practice departments to develop evidence-based competencies within a supportive learning
environment.

Clinical Expertise Operating within EBP:

— Authors reference a 7-step EBP model, highlighting the importance of clinical expertise
in this model to integrate the best evidence with patient preferences to inform clinical
decision-making. This tailors care to each individual patient’s needs.

— Suggests EBP is not consistently implemented across healthcare systems, particularly
in the nursing profession, as some nurses lack competence in certain EBP skills such as
forming research questions and critically appraising evidence.

Occupational | Thomas, Being and Qualitative Acquiring and Developing Expertise:
and physical | 20233 Becoming an interpretive — Humility, conscientiousness, curiosity, open-mindedness, and leadership were noted by
therapy Evidence-Based | descriptive, therapists as essential for developing their expertise.
Practitioner: semi structured | — Defining moments in therapists’ careers, such as being at an impactful EBP conference,
Occupational interviews that made practitioners realize there was a gap in their care/knowledge
Therapists’ — Motivators such as a desire to achieve better outcomes for patients, recognition of ethical
Journey Toward obligations to provide the best care informed by evidence, and students acting as mentors
Expertise by bringing new and recent information into practice

— Questioning standard practices, using critical thinking, sharing knowledge, addressing
knowledge gaps and integrating experience with research evidence were noted as factors
used by EBP practitioners to integrate EBP into care (e.g., emulating clinical expertise)

— Engaging in ongoing learning, formal teaching, and interacting with peers, students, and
research were noted factors for improving practice

— Extensive scientific resources available in the field facilitates expertise development

Hallé, 2018% | Attributes of Qualitative Defining Clinical Expertise:
evidence-based Analysis — Authors defined two fields of expertise, including expert evidence-based occupational
occupational therapists and outstanding occupational therapists.
therapists in stroke — Expertise was attributed to clinician dedication, motivation to learn, achieving great
rehabilitation patient outcomes, and working in a specialized setting.

— ‘Expert evidence-based clinicians’ had extensive knowledge, skills, and experience, and
were involved in continuing education and knowledge translation initiatives

— ‘Outstanding clinicians’ had extensive specialized experience, expertise and expert
qualities of intelligence, skill, and clinical knowledge.

Carr, 2020 | Developing Qualitative — Acquiring and Developing Clinical Expertise:
clinical expertise | “Constructivist |— Propose a three-staged cyclical process to support the advancement of clinical expertise
in musculoskeletal | Grounded using a mentor-learner model
physiotherapy: Theory Study” |- Model functions to develop clinical expertise in the MSK physiotherapy workforce, and
using observed included three phases, including “requirements prior to learning activity”, the “learning
practice to activity”, and a “collaborative reflection and analysis” phase.
create a valued
practice-based
collaborative
learning cycle.
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language
pathologists:
Defining clinical
expertise and
supporting
knowledge
transfer

Discipline | First Title Study Design Themes Discussed
Author,
Year
Occupational | Benfield, Initial Survey Analysis | Defining Clinical Expertise:
and physical |2020% development — Notes that expertise requires the integration of external research evidence into clinical
therapy of a measure of practice. Expertise must reflect critically on their practice, seek and discuss their
(cont’d) evidence-informed experiences with their colleagues, and reflect on their own knowledge, beliefs, and values
professional — Highlights clinical expertise involves both critical clinical reasoning and evidence
thinking informed practice activities, with a big overlap between the two. The study found
practitioners who engage in more clinical reasoning also engage more in evidence-based
practices, indicating the two are interconnected.

— Note numerous qualities that should be considered when measuring clinical expertise,
that their study did not, such as: specific client-related skills, evaluating evidence quality,
communication abilities, and adapting/tailoring care to individual clients.

Acquiring and Developing Clinical Expertise:

— Requires the continued development of “habits of mind”. Habitual engagement in both
critical clinical reasoning and evidence-informed practice behaviours is essential for
developing and applying clinical expertise in practice.

— Authors suggest the importance of participating in activities that foster clinical reasoning
and reflection to improve or maintain clinical expertise, as these activities are strong
indicators of clinical competency

Rehabilitation | Halvari, Social, health Descriptive Acquiring and Developing Clinical Expertise:
education 2021% and rehabilitation | Cross-Sectional |- Institutions can help health and rehabilitation educators develop clinical expertise by
sector educators’ making educational resources and research accessible, as well as facilitating learning
competence in conversations.
evidence-based — While most educators rated their EBP competence positively, there were areas for
practice: A cross- improvement, particularly in knowledge retrieval and scientific publication engagement.
sectional study Continuous education and time management were also highlighted as factors that could
enhance EBP competence.
Psychotherapy| Huisman, Evidence- Survey Analysis | Defining Clinical Expertise:
2018% Based Practices — Define clinical expertise in relation to the EBP model, as the mechanism of integrating the best
in Cognitive available evidence into clinical practice to form a decision.
Behaviour Acquiring and Developing Clinical Expertise:
Therapy (CBT) — Case formulation (CF): described as a process within cognitive behavioural therapy where
Case Formulation: the clinician has the opportunity to integrate relevant theory and research into a particular
What Do individual case
Practitioners — Suggested that effectively using external evidence in CF is a clinical skill that can be developed
Believe is with experience. More experienced clinicians, especially clinical psychologists, tend to endorse
Important, and practices that involve external evidence as more important than less experienced clinicians.
What Do They — Experienced psychologists rate certain evidence-based activities like evaluating hypotheses and
Do? using structured CF methods as ‘more important’. However, this perceived importance didn’t
necessarily translate into more frequent practice, indicating a potential gap between knowledge
and practical application.
Speech Jackson, Professional Survey Analysis | Defining Clinical Expertise:
Language 2017% expertise amongst — Highlighted that expertise is not a given result of years of experience, nor knowledge, despite
Therapy speech-language the two still being important for expertise
therapists: — High experience and contextual knowledge were ranked as top elements of expertise, aligning
“willing to share” with traditional views of expertise rooted in knowledge and experience. However, research
expertise, such as holding a PhD or being involved in research, ranked lower, reflecting a
preference for clinical over research expertise.

— Suggests that building expertise involves both knowledge contribution and collection, and
balancing these could enhance professional development. Shared knowledge, through teaching
and learning helps shape the identity of an expert.

Douglas, Narratives of Interview Acquiring and Developing Clinical Expertise:
2019% expert speech- Analysis — Notes the importance of experience in developing expertise, but that it is not the sole

contributor to expertise.

— The length of time spent in practice does not equate to a clinician’s expertise. In some cases,
the opposite can be true, in terms of reinforcing bad habits and a lack of new knowledge
integration.

— Factors like training, personal traits, networking opportunities, learning from mistakes, and
good work sites contribute to clinical expertise.
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20197 of Evidence-
Based Principles
and Practice in
Nutrition

Discipline | First Title Study Design Themes Discussed
Author,
Year
Nutrition Johnston, The Philosophy Commentary Cllnlcal Expertise Operating within EBP:

Highlights how optimal clinical decision-making requires the best available evidence and
balancing this evidence with the patient context

Emphasizes importance of systematic summaries of evidence, and concerns over RCT
results with regards to small study sizes and slow adoption by experts. Still, note that “high-
quality” evidence is preferred, noting the example of the long-standing yet flawed dietary fat
guidelines, which were based on lower-quality observational studies, eventually overturned
by higher-quality evidence.

Acknowledge that large, consistent effects from observational studies can also yield high-
certainty conclusions.

To be able to treat each patient uniquely, and apply accurate evidence, EBP requires clinical
skills, such as accurate diagnosis, communication, and sensitivity to the patient’s context.
Evidence should be integrated with each patient’s values, and clinician must address

challenges such as time constraints and access to resources.

Identifying themes

Three central themes emerged from the literature in line
with the three review objectives: (1) clinical expertise
within EBP is the integration of clinical reasoning, ex-
perience, and evidence-based skills, guiding person-cen-
tred decision-making in healthcare, (2) clinical expertise
is acquired through collaboration, reflective practice,
hands-on experience, and continuous learning over time,
and (3) clinical expertise acts as a mechanism of integrat-
ing evidence with patient-specific factors, guiding clinical
decisions.

Clinical expertise is the integration of clinical
reasoning, experience, and evidence-based skills
Clinical expertise has been defined in relation to the EBP
model, as a necessary part of decision-making and central
to the integration of best available evidence in practice.**
Clinical expertise in the field of occupational therapy
and allied health professions has been defined as “the ha-
bitual and judicious use of communication, knowledge,
technical skills, clinical reasoning, emotions, values and
reflection in daily practice”.?® Expertise is considered to
be more than “just time in practice,” since it involves the
integration of clinical or professional reasoning, EBP,
and assessing and measuring outcomes.?® Importantly,
clinical expertise is central to guiding clinical practice
since not every clinical question has directly relatable
or available data, requiring experience-informed deci-
sion-making.?*?*3* Expertise is complex, requiring the ex-
plicit integration of best external research evidence into
clinical practice, reflecting critically on practice, seeking
and discussing experiences with colleagues, and reflect-
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ing on one’s own knowledge, beliefs, and values.?® This
complexity of expertise is evident within ‘paradoxes’ of
evidence-based care, in which clinicians are responsible
for navigating the balance between the standardization
of guidelines and both clinician and patient autonomy to
integrate individual patient preferences into a clinical de-
cision.'®

A qualitative analysis of expertise in the occupational
therapy field defined two categories of expertise: expert
evidence-based and outstanding occupational therapists.?
In both categories, expertise was attributed to clinician
dedication and motivation to learn, achieving great pa-
tient outcomes, and working in a specialized setting.”
Expert evidence-based clinicians had extensive know-
ledge, skills, and experience, were engaged in profession-
al development and knowledge translation.” Outstanding
therapists had specialized experience, exceptional skills,
professional competencies, and served as role models,
mentors, and advocates, with strong client-centred ap-
proaches and collaboration.” In this way, clinical ex-
pertise is recognized for its important role in informing
clinical decision-making based on critical appraisal of
evidence and patient values and preferences, rather than
on external evidence alone, which may be inapplicable
or inappropriate for an individual patient.?'?’ This is re-
flected in the “Architect Analogy of EBP”, in which Paez
describes clinical expertise as consisting of three overlap-
ping skill sets: clinical, technical, and organizational.” The
clinical component involves communication skills and
knowledge and experience with patient engagement, the
technical component involves skills in forming questions
and appraising and applying evidence in clinical practice,
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and the organizational component covers skills within
interdisciplinary teamwork.” Paez notes that together,
these elements of expertise complement evidence-based
practice (EBP) by structuring and enhancing clinical deci-
sion-making, rather than serving as evidence themselves.’

Clinical expertise is also defined as being derived from
primary experience and being necessary for ideal clinical
practice.* Primary experience has value and knowledge
utility that is central to clinical practice in order for a clin-
ician to possess the experiential knowledge required to
diagnose, treat, and assess individual patients.* Reliance
on clinician experience through hands-on practice and
engagement with patients and colleagues leads to a de-
velopment of iterative, experiential knowledge on which
clinicians rely each day in practice.* A critical element of
achieving expert status is accumulating the vast hands-on
experience that enables those experts to recognize pat-
terns in diagnosis and treatment effortlessly most of the
time and to recognize when signs and symptoms fail to fit
that pattern, requiring alternate action, such as referral to
other professionals.*!®

Conversely, a survey analysis in the discipline of
speech-language pathology defined professional expertise
with the objective of assisting healthcare organizations in
developing expectations of their professionals, highlight-
ing that measuring years of experience alone is not suf-
ficient to inform expertise.*> Rather, Jackson ef al. argue
an evolved shift in the understanding of clinical expertise
requires viewing expertise as a quality that is possessed
by an individual clinician and is perceived as such by
those who bear witness to the clinician’s behaviours and
practice. An interview study with oncologists added that
because clinical expertise involves a complex integration
of many interrelated factors, it cannot be fully appreciated
using quantitative measures alone.** For example, fac-
tors such as non-explicit knowledge and implicit biases
were mentioned to not be captured through quantitative
measures of clinical expertise, yet play a crucial role in
informing a clinician’s expertise.?* Still, the importance of
considering experience when informing expertise is not
debated, as Salloch et al. found that two dimensions of
clinical experience (direct patient contact on an individual
basis and having treated many patients over the course of
one’s career) contributed to one’s level of clinical exper-
tise in this interview-based study.*

Comparatively, studies originating from Sweden em-
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phasized the continuation of a century-long history of
vetenskap och beprovad erfarenhet (VBE), recognizing
the importance of clinical expertise and judgement in
healthcare."2¢ The centrality of the role of VBE in Swed-
ish healthcare is illustrated by Sweden’s legal regulation
of healthcare, which requires VBE, best translated as ‘sci-
ence and proven experience.” VBE is considered to be
the gold standard in decision-making practice in Sweden,
though it has not been well-defined in the literature.'*2
The concept of VBE extends beyond the concept of ‘clin-
ical expertise’ and can function as a stand-alone construct,
independent from clinical expertise. In this regard, EBM
is considered a reformulation of the Swedish standard."
This notion of VBE has been required by law in Sweden
since 1981 and has been engrained into the training of all
clinicians. This has resulted in Swedish clinicians having
a good understanding of the role and nature of clinical ex-
perience and judgement, balanced by knowledge gained
through research."”?® The Swedish model of ‘proven ex-
perience’ allows for a more explicit understanding of the
integration of evidence into practice and conceptualiza-
tion of the role of evidence in practice.”

A key concept within VBE is ‘proven experience’,
which refers to the quality or characteristic of being ex-
perienced or possessing experience, rather than to describe
the content of the experience. The concept of proven
experience is aligned with clinical expertise in EBP, and
it is a trait to be acquired by clinicians throughout their
clinical careers.” VBE promotes more reflective analy-
sis by clinicians by informing their applications of rel-
evant evidence to their patients’ clinical circumstances.?
Where the EBM model may be interpreted as casting a
hierarchy over various kinds of scientific evidence, the
VBE model regards good decision-making as considering
both science and proven experience, together."” Although
the Swedish concept of ‘science and proven experience’
has clear parallels with characteristics of the EBM model,
VBE offers additional clarity in terms of the epistemo-
logical role of expertise and clinical judgement.

Clinical expertise is acquired through collaboration,
reflective practice, hands-on experience, and
continuous learning over time

Experience on its own is reflected across multiple disci-
plines as being important to developing clinical exper-
tise.**1** Within medicine, it is suggested that primary
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experience, such as diagnosis, treating, and assessing in-
dividual patients, facilitates development of experiential
knowledge of care and patient engagement, which is ne-
cessary in practice.* In psychotherapy, a survey analysis
highlighted how effectively using external evidence in
case formulations (the process of integrating theory to a
particular case) is a clinical skill that is developed through
experience.* Despite the importance of experience in the
development of clinician expertise, a speech language
therapy study argued that practice alone did not equate to
highly proficient clinicians.*~ Douglas ef al. suggest that
length of time in practice does not necessarily result in a
higher level of clinical expertise as many senior clinicians
maintain practice patterns related to habit rather than in-
tegrating new knowledge on an iterative basis.*® Several
key elements to impact and support the development of
clinical expertise were identified by Douglas et al., in-
cluding: training; individual clinician traits and actions;
work sites; having a holistic view versus disorder-specific
view; professional networking; peer and patient recog-
nition; embracing the creative/mysterious; technical ex-
cellence and acknowledgment of and learning from one’s
own mistakes.*

Clinical expertise also requires the continued develop-
ment of “habits of mind,” suggesting the importance of
participating in activities that foster critical clinical rea-
soning and reflection to improve clinicians’ clinical ex-
pertise.” This may include engaging in “learning con-
versations”, described in a study that interviewed general
practitioners. Authors found that “learning conversations”
were important tools for learning and discussing the im-
plementation and practice of EBM for general medical
practitioners.”® Learning conversations were defined as
discussions that focused on a medical topic or question in
which those engaged had no specific instructions on how
to do so0.?* Within these discussions, practitioners reflect
on medical cases or topics that are of relevance to their
daily practice.”® Respectful, learning conversations were
found to be especially important elements in peer-to-peer
communication, interprofessional collaboration, and in
training or mentorship of new practitioners.” A cross-sec-
tional study within rehabilitation education highlighted
how institutions can help with facilitating learning con-
versations, and as a result, promote clinical expertise
development.** Such support may come from regulatory
bodies, associations, or educational institutions, and in-
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clude educational and research opportunities, as well as
resources and accessible research.®

Supporting the importance of collaboration in profes-
sional skill development, Carr et al. described a three-
staged cyclical process to support the advancement of
clinical expertise using a mentor-learner model.*® The
sequential phases included: ‘requirements prior to learn-
ing activity’ (a self-reflection), the ‘learning activity’ (ob-
serving clinical practice), and ‘collaborative reflection
and analysis’ (reflection on the experience, also known as
professional craft knowledge).* Utilization of this phased
approach was considered to facilitate effective develop-
ment of clinical expertise.*

Characteristics such as humility, conscientiousness,
curiosity, open-mindedness, and leadership were noted
by occupational therapists as essential to developing ex-
pertise.’! Specifically, expertise required the ability to be
adaptable in practice, in addition to deliberate, motivated
effort to continuously grow and improve oneself profes-
sionally.®-?! Motivators to achieve expertise may include
a desire to achieve better patient outcomes, the recog-
nition of ethical obligations, or a defining moment in a
clinician’s career that made them recognize they could
achieve a higher level.’' Students acting as mentors by
bringing new knowledge into clinics can also serve as
motivators to developing expertise.’’ The strengthening
of innate characteristics, such as compassion and other
soft skills, and the continued humble recognition of gaps
in a clinician’s knowledge, coupled with the desire for
continued learning beyond a clinician’s current state of
knowledge, further contributes to developing adaptive
expertise.???! This strengthening requires support through
education, knowledge translation and research opportun-
ities, and hands-on clinical practice.”” Expertise is then
evidenced by advanced educational credentials, peda-
gogical, ethical, and cultural competence, personal inter-
action, professional conduct, cooperation and network
competence, as well as knowledge of administrative and
occupational well-being .33

Clinical expertise acts as a mechanism of
integrating evidence with patient-specific factors
While some current literature considers the updated
Haynes model of EBP (Figure 1),'°2! other contempor-
ary literature and regulatory bodies rely on the older EBP
model for its evidence hierarchy and differential attribu-
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tion of value and weight to various knowledge sources.*'’
Institutions often prioritize clinical data through a strict
ranking system, treating RCTs as the gold standard while
considering other forms of evidence as inferior.?! While
RCTs are indeed the gold standard, effective clinical de-
cision-making requires more than simply following study
outcomes — it necessitates the integration of clinical exper-
tise to apply evidence in a way that aligns with individual
patient needs.'”?2>% Clinical expertise is not an alterna-
tive to research evidence,” but rather a dynamic mech-
anism that balances a patient’s clinical state and circum-
stances, relevant research, and the patient’s preferences
and actions.'”?!'?237 It remains essential whether strong
research evidence is available or lacking. For example,
when RCT results are not applicable to a particular patient
due to study design limitations (e.g., restricted inclusion
criteria), clinical expertise is necessary to assess other rel-
evant research, evaluate potential risks, and incorporate
patient preferences.?'?* In this case, RCTs would be the
gold standard for the demographic their study included,
but clinical expertise ensures the evidence is interpreted
and applied appropriately for each individual case.?!** Im-
portantly, clinical expertise should not be conflated with
expert opinion,’” which represents a static form of evidence
that may not account for patient-specific factors.

In a commentary, Szajewska suggests there is an over-
whelming amount of clinical research, much of which is
low quality due to poor design, being statistically under-
powered, and over reliance on p-values, leading to pot-
entially incomplete or false conclusions.”? In a study of
RCT results for treating eating disorders Peterson et al.
add the complexity of applying inconsistent study re-
sults.?® Specifically, diverse patient profiles such as com-
orbidities, age, and cultural context complicate treatment
and evidence selection, making expert judgement crucial
in caring for each individual patient*® Two additional
commentaries also raise concerns about the lack of ability
of RCTs and systematic reviews to inform treatment in
multi-morbid patients, arguing that a transition to proto-
col-driven care limits clinician judgement and patient
autonomy, when treating such patients.'”* While the im-
portance of research is never debated, authors suggest that
the over-reliance on systematic research alone neglects
the other pillars of EBP, leading to care that may not be
optimal."”* Van de Vliet et al. emphasize this does not
diminish the role of research in patient care as neglecting
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any pillar within EBP poses a risk, including disregarding
patient values leading to overly rigid care, ignoring re-
search evidence resulting in outdated treatments, or over-
looking clinical expertise potentially exposing a patient
to inappropriate treatment.!” Clinical care therefore relies
on a clinician’s ability to effectively appraise, interpret,
and apply the research, as opposed to adhering to strict
guidelines and overlooking the nuances of clinical prac-
tice.l7’20’22‘25

Through a similar consideration of the value of clinical
expertise, Paez explicitly and purposefully situates clin-
ician expertise at the centre of EBP in their model, together
with the clinical question/patient problem.” This positions
the clinician as the “architect” or creator of the clinical
path forward for the patient.” Paez views the clinician’s
role as important in framing clinical questions, assessing
the evidence, and, ultimately, influencing patients’ lives
and the generation of evidence through practice; in turn,
creating new research questions and identifying new needs
for evidence.” These clinician responsibilities across all
disciplines reflects the importance of clinical judgement
and iterative decision-making processes in evaluating the
merits and appropriateness of evidence-based interven-
tions on the health and wellbeing of patients.”:?2637

An interview analysis with chiropractic trainees and
patients highlighted the importance of the clinician-pa-
tient relationship for optimal care.* Patients valued clear
explanations from their chiropractor which helped them
understand the cause of their issue and what they needed
to do to help themselves improve.* It was the patients’
confidence in their chiropractor’s expertise that developed
a bond and facilitated progress with treatment goals.*
Thorough initial assessments and confidence of the chiro-
practor contributed to a strong patient-provider relation-
ship, emphasizing the importance of expertise acting as a
mechanism of integration within chiropractic care.*?

Discussion

In this review we aimed to synthesize contemporary lit-
erature providing insight on a definition of clinical ex-
pertise, how clinical expertise can be acquired and de-
veloped, and how clinical expertise operates within EBP.
Three key themes emerged, each addressing our main
objectives. First, clinical expertise is recognized as a dy-
namic integration of clinical reasoning, experience, and
evidence-based skills, crucial for personalized healthcare
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decisions. Second, clinical expertise is developed through
a combination of reflective practice, collaboration, hands-
on experience, and continuous learning. Finally, clinical
expertise serves as a mechanism for synthesizing evi-
dence with patient-specific factors, ensuring that clinic-
al decisions are not solely dictated by research evidence
but are instead a balanced integration of all three other
pillars of EBP: best available evidence, clinical state and
circumstances, and patient preferences. These findings
underscore the multifaceted nature of clinical expertise,
as it intertwines professional experience with EBP.

The concept of clinical expertise does not have a stan-
dardized, uniform definition; rather, clinical expertise is
a dynamic concept that continues to evolve over time.
While clinical expertise has received different definitions
and treatments across studies, common among the liter-
ature is that clinical expertise requires proficiency, skill,
and clinical judgement that can be acquired only through
clinical experience, collaboration, and hands-on clinical
practice.>” 183338 Clinical expertise is not static however,
as it must continuously evolve alongside advancements
in research and changes in patient needs, reinforcing its
essential role in bridging the gap between evidence and
personalized care. The Swedish concept of VBE contrib-
utes an evolved understanding and expanded definition
of clinical expertise as a concept that has value for not
only individual clinicians, but also their patients and the
institutions within which they work.'??® A more clarified,
nuanced, and holistic perspective on clinical expertise,
such as the one provided here, allows clinicians to not
only strive for professional growth, but also understand
the goalposts.

The traditional EBM evidence hierarchy inherently
considers clinical expertise as a form of knowledge or
method of knowing that is independent of, and potentially
inferior to, the classic evidence pyramid.’ The placement
of expert opinion at the bottom of the evidence pyramid
has a mixed legacy. On the one hand, it may correctly sig-
nal that research questions can and should be informed by
clinical experience and observation. On the other hand,
this has been traditionally and wrongfully interpreted to
imply that clinical expertise is wholly internal to evidence
and, as such, is comparable and subordinate to research
evidence. The latter view conflates the role of clinical ex-
pertise within research with clinical expertise in the con-
text of delivering patient care. While related, these con-
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texts are distinct and should be explicitly acknowledged
as such. Specifically, expert opinion represents a static
form of evidence that may not account for patient-specific
factors, unlike clinical expertise which dynamically inte-
grates research evidence, a patient’s clinical state and cir-
cumstances, and their preferences to guide personalized
decision-making.

Regardless of whether clinical expertise should be
considered as internal or external to the evidence pyra-
mid, authors in the reviewed literature argue the evidence
hierarchy cannot be used alone in guiding clinical prac-
tice.*71720-2225 The clinician needs to appropriately in-
tegrate evidence with patient preferences and their own
experience into their decision-making.*71729-222> How-
ever, these authors suggest the emergence of EBP and this
evidence hierarchy has led some to rely exclusively on
“objective” evidence, thereby presenting challenges when
specific individual patients don’t ‘fit” within the proposed
care plans.”'720-222> While these views largely come from
commentary papers, and are therefore essentially opin-
ions, the value in these points should not be dismissed.
An overreliance on systematic data does threaten a lack
of consideration of patient preferences and clinical judge-
ment. On the other hand, the value of research should also
never be diminished either. Therefore, a non-hierarchical
understanding of clinical knowledge and clinical judge-
ment contributes to more well-rounded, collaborative,
and customized clinical care.* Particularly, one that recog-
nizes clinical expertise as the central mechanism through
which the three EBP pillars — evidence, clinical circum-
stances, and patient preferences — are meaningfully com-
bined in real-world decision-making.

The Haynes model of EBP advances this perception
of clinical expertise to one that overlays and integrates
their modified factors of clinical state and circumstance,
patients’ preferences and actions, and research evidence
(Figure 1).2 Clinical expertise must, therefore, be con-
sidered as a complementary and informative form of
knowledge, since the clinician must use their clinical
skill, judgement, and experience to understand and in-
terpret systematic reviews and trials, and then apply (or
hold) treatment, as appropriate. This is instead of ranking
clinical expertise on a scale of actual evidence, and infer-
ior to published data. Clearly, individual clinical expertise
is formed, evolves over time, and is built on a strong foun-
dation of clinical practice, skill, judgement, collaboration,
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active involvement in teaching and research to advance
the clinician’s field and advocate for advancement.

The integration of the three components of EBP in the
Haynes model relies on the application of clinical exper-
tise inherently, as part of practice.? For instance, the com-
ponent of clinical state and circumstances requires clin-
ical expertise to not only understand, but also parse the
structural determinants — social, political, economic — of
health, as well as personal, individualized constraints and
factors arising from physiological, emotional, and psych-
ological circumstances.>** A clinician’s expertise will
guide their implementation and continued assessment of
a proposed therapeutic plan that accounts for these cir-
cumstances. Without an educated, experience-based as-
sessment of these structural and individual determinants,
proposed treatment plans may be too costly, burdensome,
or stressful, leading to reduced compliance.

Akin to the clinical state and circumstances compon-
ent, the patient values and preferences component re-
quires an informed and aware attention to, and accounting
for, diversity, equity, and inclusion, as well as the power
differential between clinicians and their patients, when
proposing and prescribing therapeutic interventions. A
clinician’s consideration of these factors requires effect-
ive and thoughtful communication and observational
skills, important elements of expertise.”?**’ Patient pref-
erence may, at times, conflict with research evidence and
a clinician’s compass based on their experience. In these
instances, clinicians should be guided by principles of
informed consent, shared decision-making, ethics, and
their fiduciary duties to the patient.® Their clinical exper-
tise should also serve as a reliable guide on which they
can rely for strategies to navigate these circumstances.’
This reinforces the role of clinical expertise as a dynam-
ic, applied skill set — one that allows clinicians to nego-
tiate complex, sometimes conflicting, elements of patient
care while ensuring decisions remain grounded in ethical,
evidence-informed practice.>’* The model of EBP in a
context of caring provides another framework for under-
standing the integrated role of clinical expertise and re-
liance on the clinician for their assessment of the patient
and their circumstances, preferences, and values, along-
side research evidence.*

Clinical expertise is a lifelong journey that begins,
and continues to develop, with training, education, and
practice.” Beginning with basic training through formal
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education, accreditation, and licensure as regulated health
professionals, clinicians such as chiropractors begin to
develop the core competencies that form the foundation
for their clinical expertise. In Canada, for instance, chiro-
practors develop seven areas of competency: (1) exper-
tise in neuromusculoskeletal (nMSK) health, including
differential diagnoses, evidence-based patient-centred
management, and diagnostic procedures and therapeutic
interventions, (2) clear, responsible communication, in-
cluding informed consent, (3) skillful collaboration with
inter- and intra-professional practitioners, (4) advocacy
for health, safety, and quality of life, (5) application of
EBP in patient-centred care, (6) professionalism, includ-
ing ethical skill, cultural sensitivity, and self-reflection,
and (7) leadership to improve healthcare delivery and
professional development."'?> The Canadian Memorial
Chiropractic College (CMCC)" and the Federation of
Canadian Chiropractic (FCC)!? adapted the CanMEDS
Framework'* of the Royal College of Physicians and
Surgeons of Canada, in which the clinical expert is pos-
itioned at the centre of the competencies, illustrating the
multitude of roles that the clinical expert endeavors to
master. Contributing to clinical expertise, these compe-
tencies deepen and develop through continuing chiro-
practic education and rigorous clinical practice including
ongoing evaluation of a patient’s condition, progress and
intervention effectiveness, and ongoing discussion with
the patient regarding the patient’s goals and expectations
for their ongoing care.*

In accordance with the literature, chiropractic exper-
tise develops and evolves over time and with ongoing
participation in opportunities for collaboration, conversa-
tion, keeping up-to-date on developments in knowledge
(which tends to decline following graduation), as well as
hands-on clinical practice.®** The iterative development
of chiropractic clinical expertise is well-suited to adopt
and enact EBP also through mentorship and open learn-
ing conversations, participating in research and conferen-
ces, continuing education, collaboration, contribution to
learning, and participation in advancement of the field.*>#
As aregulated health profession, the institutions that sup-
port the professional development of chiropractors should
continue to provide opportunities for deepening and opti-
mizing each of the factors that contribute to a compre-
hensive foundation for clinicians to develop their clinical
expertise.
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The value of clinical expertise to clinicians, their pa-
tients, their communities, and health institutions cannot
be understated. It is a continuously evolving skill set that
ensures evidence-based care remains patient-centred,
adaptable, and contextually relevant. As such, it is im-
perative for all clinicians to commit to lifelong learning
and for institutions to provide sustained support for their
ongoing professional development.

Limitations

This narrative review had the following limitations. First-
ly, restricting the search to English-only articles published
after 2016 excluded potentially relevant papers published
prior to 2016 that could have offered insights into clinic-
al expertise. Secondly, certain fields of study may have
been excluded by exclusively relying on articles from
three databases, including potentially valuable narrative
or anecdotal evidence that may not have been considered.
Moreover, we did not use a systematic search strategy
or conduct formal risk of bias assessments, as the goal
was to broadly cover the healthcare landscape capturing
literature that explored clinical expertise from multiple
disciplines. This flexibility facilitated the integration of
diverse sources and insight on clinical expertise in EBP.
Additionally, only one reviewer conducted screening and
data extraction, which introduces an inherent degree of
subjectivity in thematic synthesis and categorization, par-
ticularly on a topic that already has subjectivity around it.
This limitation was mitigated by having the full working
group review inclusion of papers and data extraction from
included studies. Lastly, no interviews were conducted in
this review, so clinicians’ contemporary attitudes and per-
spectives concerning our construction of clinical expertise
and how clinicians can acquire it require further research.

Conclusion

This narrative review has described current definitions of
clinical expertise and illustrated it within Haynes’ model
of EBP. Three key themes emerged from the literature:
(1) clinical expertise integrates reasoning, experience,
and evidence-based skills for person-centred care; (2) it
is acquired through collaboration, reflection, experience,
and continuous learning; and (3) it serves as a mechanism
for integrating research evidence with patient-specific
factors to inform clinical decisions. This review provides
examples of how clinical expertise can be developed and
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maintained over time and the importance of ongoing par-
ticipation in a clinician’s profession to realize the status of
possessing and continually advancing clinical expertise.
It highlights that clinical expertise is a lifelong, dynamic,
evolutionary process in which clinicians should engage
throughout their professional careers. Newer approaches
to EBP such as the Hayne’s model recognize that clinical
expertise (developed through personal experience, keep-
ing current with research and lifelong learning) is an im-
portant element in ensuring the delivery of quality care to
patients.
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Appendix 1.
Search phrases

b2 13 5] 13

We used the key terms “clinical expertise”, “professional development”, “continuing education”, EBP, “evi-

2 13 t5 13 2 13

dence-based medicine (EBM)”, “competence”, “clinical judgment”, “experience”, “experiential knowledge”,
“clinician communication”, “chiropractor/doctor-patient relationship”, “patient-centered care”, “skills develop-
ment”, and “training”. These terms were utilized in the following phrases to conduct searches in PubMed, Scopus,
and Web of Science: (1) “Clinical Expertise” and “evidence based medicine” or “evidence based practice” and “de-
velopment” and “experience”, and “patient” (2) “Clinical Expertise” AND “evidence-based medicine” OR “evi-
dence-based practice” AND “clinical communication”, (3) “Clinical Expertise”” AND (“evidence-based medicine”
OR “evidence-based practice”) AND “continuing education”, (4) “Clinical Expertise” AND (“evidence-based
medicine” OR “evidence-based practice””) AND “continuing medical education”, (5) “Clinical Expertise” AND
(“evidence-based medicine” OR “evidence-based practice”) AND “continuing professional development”, (6)
“Clinical Expertise” AND (“evidence-based medicine” OR “evidence-based practice”) AND “doctor patient re-
lationship”, (7) “Clinical Expertise” AND (“evidence-based medicine”” OR “evidence-based practice”) AND “pa-
tient-centred care”, (8) “Clinical Expertise” AND (“evidence-based medicine” OR “evidence-based practice”)
AND “skills development”, (9) “Clinical Expertise” AND (“evidence-based medicine” OR “evidence-based
practice”) AND “clinical competence”, (10) “Clinical Expertise” AND (“evidence-based medicine” OR “evi-
dence-based practice”) AND “chiropractor patient relationship”, (11) “clinical expertise” and “evidence-based
medicine” or “Evidence-based practice” and “chiropractor patient relationship”, (12) “Clinical Expertise” AND
(“evidence-based medicine” OR “evidence-based practice”) AND “skills development” AND “training”, (13)
“Clinical Expertise” AND (“evidence-based medicine”” OR “evidence-based practice”) AND “chiropractor”, (14)
“Clinical Expertise” AND (“evidence-based medicine” OR “evidence-based practice”) AND “regulated health
care professional”, (15) “Clinical Expertise” AND (“evidence-based medicine” OR “evidence-based practice”)
AND “healthcare professional”, (16) “Clinical Expertise”” AND (“evidence-based medicine”” OR “evidence-based
practice”) AND “clinical judgement”, (17) “Clinical Expertise” AND (“evidence-based medicine” OR “evi-
dence-based practice””) AND “experiential knowledge”
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Background: Person-centred care (PCC) is widely
recognized as a cornerstone of high-quality
healthcare, linked to improved outcomes and stronger
therapeutic relationships. Its core principles of respect,
empowerment, and responsiveness to individual needs,
are closely aligned with core elements of the chiropractic
approach. Yet, translating PCC into consistent practice
remains a challenge.

Discussion: This commentary explores the value
and complexity of PCC in chiropractic, examining
barriers such as time constraints, training gaps, patient
expectations, and inadequate systemic supports.

Les soins axés sur la personne en chiropratique: un
engagement fondamental, mais en constante évolution
dans la pratique contemporaine

Contexte: Les soins axés sur la personne (SAP) sont
largement reconnus comme étant une pierre angulaire
des soins de santé de haute qualité, en lien avec de
meilleurs résultats et des relations thérapeutiques
plus solides. Ses principes fondamentaux de respect,
d’autonomisation et de réactivité aux besoins individuels
sont en étroite harmonie avec les principaux éléments de
I’approche chiropratique. Cependant, traduire les SAP
en pratique cohérente demeure un défi.

Discussion: Ce commentaire examine la valeur et la
complexité des SAP en chiropratique, en examinant les
obstacles comme les contraintes de temps, les lacunes
en matiere de formation, les attentes des patients et les
mesures de soutien systémiques inadéquates.
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Person-centred care in chiropractic: a foundational but evolving commitment in contemporary practice

Conclusion: This paper argues that while chiropractic
is well-positioned to embrace PCC, doing so requires
a shift from viewing PCC as an inherent feature of the
profession to embracing it as an intentional, ethical,
and relational commitment. Strategies for advancing
PCC are discussed across clinician, patient, and
organizational levels to support its consistent and
equitable implementation.

Author’s Note: This paper is one of seven in a series
exploring contemporary perspectives on the application
of the evidence-based framework in chiropractic
care. The Evidence Based Chiropractic Care (EBCC)
initiative aims to support chiropractors in their delivery
of optimal patient-centred care. We encourage readers to
review all papers in the series.

(JCCA. 2025:69(3):273-280)

KEY WORDS: chiropractic, evidence-based practice,
patient-centred (centered) care, person-centred
(centered) care, patient preference, shared decision-
making

Conclusion: Ce document soutient que bien que la
chiropratique soit bien placée pour adopter les SAP, cela
nécessite un changement de perspective, passant de la
considération des SAP comme étant une caractéristique
inhérente a la profession a son adoption en tant
qu’engagement intentionnel, éthique et relationnel. Nous
discutons des stratégies pour faire progresser les SAP
dans ’ensemble des niveaux cliniques, des patients et
organisationnels afin de soutenir leur mise en ceuvre
cohérente et équitable.

Note de I’auteur: Ce document fait partie d’une
série de sept documents examinant les perspectives
contemporaines sur la mise en ceuvre du cadre fondé sur
des données probantes pour les soins chiropratiques.
L’initiative de soins chiropratiques fondés sur des
données probantes (SCFDP) vise a soutenir les
chiropraticiens dans la prestation de soins optimaux
axés sur le patient. Nous encourageons les lecteurs a
consulter tous les articles de la série.

(JCCA. 2025:69(3):273-280)

MOTS CLES : chiropratique, pratique fondée sur
des données, soins axés sur le patient, soins axés sur
la personne, préférence du patient, prise de décision
commune

Introduction
Person-centred Care (PCC) is widely endorsed as a
cornerstone of high-quality healthcare.! Yet, translating
this ideal into consistent clinical practice remains a chal-
lenge across professions.! This commentary critically
examines the current state of PCC in chiropractic, a field
with traditional elements that align with person-centred
principles. Aimed at chiropractors, educators, regulators,
and researchers, this paper explores how PCC is being
implemented, where gaps persist, and what strategies can
strengthen its delivery in contemporary practice. In doing
S0, it invites the chiropractic profession to reflect not only
on its identity but on its responsibility to deliver relation-
al, equitable, and evidence-informed care.

PCC is a model of care that respects and responds to
individual preferences, needs, and values.** Chiropractic
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care has historically emphasized a person-centred ap-
proach, grounded in hands-on treatment, holistic orienta-
tion, and individualized care.’ Indeed, this has been com-
municated through standards of practice, as the College
of Chiropractors of Ontario note that chiropractors are
required to provide PCC within the chiropractic scope of
practice, focusing on each patient’s unique motivations
and treatment goals.®’ This regulatory emphasis reflects
broader principles including respect, communication, em-
powerment, and relational trust, which are foundational to
individualized chiropractic care®'° and aligned with mod-
ern definitions of PCC.2#

PCC is associated with improved patient outcomes,
higher clinician satisfaction, stronger therapeutic rela-
tionships, and more efficient resource use.!'"!> Within the
broader framework of evidence-based practice (EBP),
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Haynes et al. emphasize that high-quality care rests on
the integration of best research evidence, clinical exper-
tise, patient preferences and actions, and clinical con-
text.'* Although each pillar of EBP has been individually
well explored in the literature, the actual interaction of
patient preferences and actions with clinical expertise and
research evidence remains comparatively underexplored,
particularly in chiropractic. By emphasizing PCC, this
paper advances that discussion and highlights its import-
ance for achieving more balanced and integrated evi-
dence-based practice. This positions PCC as a founda-
tional component of clinical decision-making.'”'8

Given these benefits and conceptual alignment, chiro-
practic appears well-suited, and has strong reasoning,
to embrace PCC. However, as this paper explores, the
routine implementation of PCC in chiropractic care is
complicated by real-world constraints, inconsistencies
in training and expectations, and broader systemic chal-
lenges.®!'” Moreover, as the health systems literature in-
creasingly recognizes, PCC is not just about adopting
better communication or adding new tools.”® Rather, it
requires a fundamental reorientation of how we under-
stand clinical authority, patient agency, and evidence it-
self.!%0

This commentary aims to: 1) affirm the profession’s
strengths and values in relation to PCC; 2) critically
examine the persistent barriers to its full realization; and
3) propose strategies at the level of the clinician, patient,
and organization to advance PCC as both an ethical im-
perative and a professional standard. Through this lens,
the paper encourages the chiropractic profession to move
beyond symbolic alignment with PCC and toward its con-
sistent, measurable, and equitable implementation across
all settings.

Discussion

Why PCC matters

Chiropractors operate within a therapeutic model that
naturally lends itself to PCC. Patients managing chron-
ic conditions or seeking alternatives to pharmacological
interventions often report a strong therapeutic bond with
their chiropractors, built on empathy, time, and trust.392!-2>
Research has identified core elements of chiropractic en-
counters, such as trust, communication, and active listen-
ing, as central to patient satisfaction and adherence.”'*? In
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interdisciplinary settings, patients receiving chiropractic
services alongside medical care rated the quality of care
more highly, particularly in terms of information provided,
treatment recommendations, and provider concern — re-
porting greater satisfaction, perceived improvement, and
quality of life compared to medical care alone.?® Chiro-
practic patients also report higher scores on self-manage-
ment support and shared decision-making compared to
those in conventional settings.>* This indicates a clinical
culture that prioritizes partnership and co-creation of care.

While these findings highlight clear benefits, much
of the chiropractic evidence on PCC relates to outcomes
such as perceived satisfaction, trust, and improvement
rather than endpoints like pain or disability.?'* This gap
does not diminish the ethical or relational importance of
PCC, but underscores the need for research that evaluates
its effect on the outcomes that brought patients to seek
care in the first place.

Importantly, the impact of PCC is not just in outcomes,
but in process. As Ivanova et al. suggest within chiroprac-
tic care, patients’ sense of being understood and respected
is itself a therapeutic mechanism, fostering trust, reducing
tension, and enhancing engagement.”> Whether through
goal-setting in various patient contexts or the ability to
raise psychosocial concerns in clinical practice, the thera-
peutic alliance enables chiropractors to address physical,
emotional, and contextual dimensions of health. 2?7 Ac-
cordingly, PCC becomes not a “nice-to-have” feature but
a defining element of effective care.

Nevertheless, research points to inconsistencies in care
provision. A pilot study found that while chiropractors and
patients shared good rapport, many clinical interactions
lacked structured follow-up or goal-setting.”* Another
study found chiropractic students were rated highly for
empathy and active listening, but less so for adapting care
to patient circumstances.”® These gaps suggest that while
PCC is often present in spirit, it may not be consistently
embedded in the habits, systems, and training structures
of practice.

Barriers to PCC in chiropractic

If PCC aligns so well with chiropractic approaches, why
is its implementation uneven? The answer lies not in
professional resistance, but in the real-world frictions of
practice that shape all healthcare: time, systems, training,
and power.
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Time and workload pressures
Time constraints are repeatedly identified as a key barrier

to PCC, for both clinicians and patients.®'%1?272° Tt takes
time to build trust, explain diagnoses, explore values and
concerns, and co-develop plans.?>** In fee-for-service
models or multidisciplinary settings, these efforts can feel
unsustainable. One study documented significant vari-
ation in consultation time among sports chiropractors,
even with the same patients, highlighting inconsistencies
in how space for PCC is created.?

Training and communication gaps
Effective communication between healthcare profes-

sionals and patients is often assumed rather than taught.
Studies show that chiropractic students demonstrate
empathetic intent but struggle with complex shared de-
cision-making and adapting care to diverse contexts.”>!
Practicing chiropractors similarly report limited training
in communication, trauma-informed care, or culturally
safe practice, which involves creating an environment
where patients feel their cultural identity is respected."”
High-performing health systems adept at delivering both
EBP and PCC have both structured training and inter-
disciplinary communication, facilitating the clinical skills
needed to balance evidence-based recommendations with
individual patient preferences.'” Without intentional de-
velopment of these skills, PCC risks being interpreted
as bedside manner rather than a rigorous clinical com-
petency.

Patient expectations and roles

Not all patients want to engage in shared decision-mak-
ing. Some patients expect directive care; others are wary
of voicing disagreement.3°3> In chiropractic, this can
create tension when patients expect manual therapies
but receive exercise prescription, lifestyle counselling,
or behavioural interventions.®? Tensions can also emerge
when patient preferences conflict with evidence and rec-
ommended care.'”** For example, patients are often more
willing than clinicians to accept potential side effects in
exchange for desired health outcomes, highlighting a po-
tential disconnect between clinical decisions and patient
values.*® Clinicians must bridge these gaps, honouring pa-
tient expectations while gently introducing new models of
partnership.
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Svstemic and structural limitations
Perhaps most importantly, chiropractors operate without

many of the supports that enable PCC elsewhere, such
as hospitals. These include decision aids, interdisciplinary
rounds, communication tools, or structures that reward
reflective and individualized care.'”'"* Structural enablers
such as culturally appropriate resources, funding for
longer visits, or outcome measures that reward relation-
ship-building are often missing.!” Expecting clinicians to
deliver PCC without system-level support not only under-
mines its feasibility, but also risks burnout and moral dis-
treSS.l7’19’37

Beyond technique: reimagining PCC as a relational
and ethical practice

To truly advance PCC in chiropractic, the profession
must move beyond a focus on technique to embrace PCC
as an epistemological and ethical commitment.'** PCC
is not just about how care is delivered, but whose know-
ledge counts, whose voice leads, and how decisions are
made.

Relational ethics literature emphasizes that ethical de-
cisions and care arise in the context of the relationship
between patient and provider and urges us to see care as
co-created in the interaction, not delivered by a provider
to a passive recipient.®®** This demands humility, reflex-
ivity, and an openness to difference. It requires acknow-
ledging the limitations of professional knowledge, and
actively inviting lived experience, cultural identity, and
social context into the clinical dialogue.

There is strong reasoning for chiropractic to adopt PCC
as a central direction for the profession, which would
then drive change in education and practice. Chiroprac-
tors’ model of care already emphasizes elements of PCC,
such as touch, time, and trust. But to remain relevant and
responsible, the profession must ensure these assets are
used in the service of shared power, not professional au-
thority.

The way forward: strategies for advancing person-
centred chiropractic care

Clinicians: cultivating relational and reflective practice

PCC begins with how chiropractors present themselves
in the clinical encounter. Active listening, clear explan-
ations, curiosity, empathy, and explicit invitations to
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co-design care are small but powerful components that
can build an effective therapeutic alliance.’??2!223040-44
Reflective practice, encompassing critical self-aware-
ness and continuous learning, helps clinicians develop
the capacity to notice and respond to power imbalances,
and avoid assumptions and blind spots that undermine
PCC."#4¢ Mentorship, particularly for early-career
chiropractors, also plays a vital role in supporting the de-
velopment of these capacities and modelling person-cen-
tred behaviours in practice.'** Cultural humility, under-
stood as an ongoing commitment to self-reflection, open-
ness, and lifelong learning about patients’ diverse values
and experiences, must also be part of routine training, not
treated as an optional extra. Chiropractors would bene-
fit from culturally appropriate resources in delivering
PCC," and studies show clinician respect for cultural in-
fluences can enhance communication, collaboration, and
care quality 4748

PCC also requires recognizing that relational care is
efficient care. When clinicians and patients connect mean-
ingfully, they reduce misunderstandings, improve patient
confidence in the treatment, avoid unnecessary treat-
ments, and co-create plans that patients are more likely
to follow.?674! Even in time-limited settings, PCC can be
implemented efficiently through intentional communica-
tion and shared decision-making. As clinicians build rela-
tional and reflective skills, PCC becomes a natural part of
care that reduces delays, enhances outcomes, and ultim-
ately saves time.

Patients: supporting confidence, voice, and participation

While clinicians must invite collaboration, patients
need support to participate. Clinicians have a role and
a responsibility to help patients engage in collaborative
decision-making, both by encouraging confidence build-
ing and offering tools to support advancing the patient’s
competency in engaging in patient-partnered practice.*
Educational materials, visual decision aids, and plain-lan-
guage explanations empower patients to engage in their
care and enhance PCC.2*#327433051 (Clinicians should
normalize disagreement, validate lived experience, and
challenge hierarchies that silence patient voices through
fearing judgement or assuming their input will not be
valued.* This includes challenging assumptions that clin-
ician expertise always outweighs lived experience, or that
asking questions are disruptive, so that patients feel safe
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to speak openly and participate as equal partners in their
care.**> An open, curious approach fosters meaningful
dialogue and helps ensure care is developed with patients,
not for them.»#

This is especially important for patients with lower
health literacy, linguistic barriers, or cultural distrust of
medical systems.>”#” PCC requires not just clinical com-
petence but relational justice: care that actively removes
barriers to full participation.347

Organizations: embedding PCC into systems and culture
Sustainable PCC depends on systems that value and re-

ward it. Clinics and professional bodies, such as associ-
ations and regulators, shape the culture that enables and
strengthens PCC through clear expectations and strong
leadership.'14033 Embedding these constructs into chiro-
practic systems through strategic initiatives, leadership,
training, and incentives, organizations can shape the pro-
fession’s norms and capacities with PCC.#>#4834-56

System design structured through follow-ups, inter-
disciplinary coordination, and standardized communi-
cation provides a foundation to make PCC a lived ex-
perience.”® Clinics can integrate PCC competencies into
mentorship and through cultures of reflective practice
such as holding regular clinical rounds.'”'**" Institutions
can offer continuing education on PCC concepts such as
shared decision-making and cultural safety to bridge PCC
skills with EBP."*¢ Intake forms, care plans, and outcome
tools should be used that reflect psychosocial as well as
physical domains, consistent with a biopsychosocial and
person-centred approach.'

At the professional level, associations should embed
PCC in accreditation, promote research on patient experi-
ence, and provide clinicians with evidence-based PCC
tools."””* For example, available in this series of papers
is a clinical decision tool that supports person-centred,
evidence-based decision-making in circumstances where
high-quality research evidence is limited.”® Education-
al institutions must ensure PCC is not siloed into com-
munication skills modules, but woven throughout clinical
reasoning and ethics."””*' Implementation in clinical set-
tings is strengthened when institutional structures, such
as clinician release time, interprofessional education, and
collaborative infrastructure, are aligned to reinforce and
enable person-centred, team-based care.”
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Conclusion

Reaffirming a core identity

PCC is a defining feature of evidence-based chiropractic
care. It enhances patient and clinician outcomes, while re-
flecting the profession’s foundational values. PCC is not
simply an interpersonal dynamic. It is a justice-oriented,
evidence-informed and relational process. Practicing PCC
consistently requires more than intent, it demands action.
Chiropractors must engage patients as partners, organiza-
tions must invest in supportive systems, and patients must
be empowered to participate fully in care. Barriers like
time, training, and infrastructure are real, but solutions
exist in leadership, education, practical tools, and reflect-
ive practice.

By embracing PCC not only as a method, but as a mind-
set and ethic, the chiropractic profession can ensure its
care remains deeply human, scientifically sound, collab-
orative and socially accountable. Future research should
also evaluate the influence of PCC not only on relational
and experiential outcomes, but clinical outcomes such as
pain and function.
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Objective: To summarize key factors of knowledge
translation (KT) and offer actionable recommendations
to improve uptake and application of evidence-based
practice (EBP) in chiropractic care.

Methods: We conducted a narrative review searching
for KT literature in PubMed, Web of Science, and Scopus
from January 2016 to August 2024. Titles and abstracts
were screened for eligibility and relevant articles
underwent full-text review. We used an expert consensus
approach to form our recommendations.

Améliorer la pratique de la chiropractie fondée
sur des données probantes: combler le fossé entre
la connaissance et I’action pour les besoins des
chiropraticiens communautaires.
Objectifs: Pour résumer les principaux facteurs
du transfert des connaissances et offrir des
recommandations concretes pour améliorer ’adoption et
la mise en ceuvre des pratiques fondées sur des données
probantes (PFDP) dans les soins chiropratiques.
Meéthodes: Nous avons réalisé une revue narrative
a la recherche de documentation sur le transfert
des connaissances dans PubMed, Web of Science et
Scopus pour la période allant de janvier 2016 a aotit
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Results: We identified KT barriers and facilitators
at individual, collegial, and organizational levels.
Recommendations include advocating for individual
clinicians to pursue continuous education and
mentorship, and for professional organizations
to support KT funding and foster supportive and
collaborative environments for individual clinicians to
engage in KT.

Conclusions: 7o bridge the knowledge-to-action
(KTA) gap in the chiropractic profession, chiropractors
should engage in learning environments to develop
necessary EBP skills, while associations should focus on
supporting and incentivizing chiropractors to enhance
their KT abilities.

Author’s Note: This paper is one of seven in a series
exploring contemporary perspectives on the application
of the evidence-based framework in chiropractic
care. The Evidence Based Chiropractic Care (EBCC)
initiative aims to support chiropractors in their delivery
of optimal patient-centred care. We encourage readers to
review all papers in the series.

(JCCA. 2025:69(3):281-308)

KEY WORDS: chiropractic, clinical skills, evidence-
based practice, institutional practice, interdisciplinary
research, knowledge translation, organizational policy

2024. Les titres et les résumés ont été examinés pour
déterminer leur admissibilité et les articles pertinents
ont été présentés en vue d’un examen complet. Nous
avons utilisé une approche de consensus d’experts pour
formuler nos recommandations.

Résultats: Nous avons cerné des obstacles et des
facilitateurs au transfert des connaissances aux
niveaux individuel, collégial et organisationnel. Les
recommandations incluent de plaider en faveur de la
Jormation continue et du mentorat pour les cliniciens
particuliers, et les organisations professionnelles doivent
soutenir le financement du transfert des connaissances et
favoriser des milieux de soutien et de collaboration pour
que les cliniciens particuliers participent a ce transfert.

Conclusions: Pour combler le fossé entre
la connaissance et ’action dans la profession
chiropratique, les chiropraticiens devraient participer
dans des milieux d’apprentissage pour améliorer les
compétences des PFDP nécessaires, tandis que les
associations devraient se concentrer sur le soutien
et Uincitation des chiropraticiens a améliorer leurs
capacités en transfert des connaissances.

Note de I’auteur: Ce document fait partie d’une
série de sept documents examinant les perspectives
contemporaines sur la mise en ceuvre du cadre fondé sur
des données probantes pour les soins chiropratiques.
L’initiative de soins chiropratiques fondés sur des
données probantes (SCFDP) vise a soutenir les
chiropraticiens dans la prestation de soins optimaux
axés sur le patient. Nous encourageons les lecteurs a
consulter tous les articles de la série.

(JCCA. 2025:69(3):281-308)

MOTS CLES : chiropratique, compétences cliniques,
pratique fondée sur des données probantes, pratique
institutionnelle, recherche interdisciplinaire, transfert des
connaissances, politique organisationnelle

Introduction

Evidence-based practice (EBP) is essential to enabling
the highest standard of clinical care. Central to EBP is
the incorporation of the best available research evidence
with clinical expertise, clinical circumstances, and patient
preferences, as we discuss in companion articles through-

282

out this JCCA special edition.'* Integrating research evi-
dence into each of these factors of EBP facilitates opti-
mal clinical decision-making, contributing to enhanced
patient outcomes.!

Effectively applying the best evidence into practice
is dependent on the resources available to a clinician,

J Can Chiropr Assoc 2025; 69(3)
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as well as on a clinician’s ability to translate new know-
ledge into improved practice.* This process, however,
is often ‘slow and haphazard’, thereby delaying the
benefits of new research and subsequently, improved
outcomes for patients.*® There are also inconsistencies
across disciplines in the application of high-quality re-
search in practice, posing risk of providing potentially
ineffective or even harmful treatments through either
outdated or prematurely adopted research.* Clinicians
also face ever-expanding bodies of literature, making it
challenging to keep up-to-date with the latest evidence.*
Additionally, the support available to clinicians is con-
text-dependent, making it harder for clinicians in private
practice settings to efficiently translate new evidence
into practice. In Ontario, for example, the majority of
chiropractic practitioners are in small, community-based
private practice settings, and do not have access to the
same institutional supports as other healthcare profes-
sions, such as medicine or nursing, practising in the pub-
licly-funded system.

The increasing availability of high-quality research,
corresponding with a lack of uptake and utilization of
such research has been described as the “knowledge-to-
action (KTA) gap”.* This gap between what clinicians
know as opposed to what clinicians actually do has been
identified to be an important determinant of overuse,
misuse, and underuse of healthcare services, caused by
the limited ability of healthcare providers to translate re-
search, policy, and new technology into practice safely
and appropriately.® As a consequence, patients may not
always receive safe and effective healthcare, and even if
they do it may not be in a timely manner.®

The term “knowledge translation (KT)” has gained
prominence in Canada, where KT refers to addressing
this gap between knowledge gained from research and
knowledge implementation by key stakeholders, includ-
ing patients, policy-makers, healthcare professionals and
others, to improve health outcomes and healthcare effi-
ciency.* Bridging the KTA gap therefore requires iden-
tifying and overcoming barriers to KT at each of these
levels (Figure 1). One significant, looming KTA barrier
is the lack of conceptual clarity regarding the meaning of
“knowledge translation”, creating a source of confusion
for researchers and clinicians alike.** With many exist-
ing definitions of KT, one that has been largely adopted
comes from the Canadian Institutes of Health Research

J Can Chiropr Assoc 2025; 69(3)

(CIHR) in 2007, which was subsequently updated in
2016 to describe KT as a:

“..dynamic and iterative process that includes
synthesis, dissemination, exchange and ethical-
ly-sound application of knowledge to improve the
health of Canadians, provide more effective health
services and products and strengthen the health-

care system” ?

Nonetheless, ambiguity surrounding a universal under-
standing of KT remains. Potentially explaining, in part,
findings from a recent scoping review analyzing KT, evi-
dence implementation, and research utilization in chiro-
practic that found there is still a KTA gap between re-
search and practice despite favourable attitudes toward
EBP among clinicians.’ Collectively, this calls for more
robust dissemination and implementation of research to
improve the application of research into practice.*’ Ac-
cordingly, the objectives of our paper were to: (1) Sum-
marize key facilitators and barriers to KT of EBP from the
published literature; and (2) offer actionable recommen-
dations to improve the uptake and application of EBP in
routine chiropractic care.

Methods

Working group

The working group included researchers (n=4), clinicians
(n=4), educators (n=3), and Ontario Chiropractic Asso-
ciation staff members (n=2). The group’s content exper-
tise and experiential knowledge of the unique challenges
faced by healthcare professionals working in private com-
munity-based practice settings were incorporated with the
literature review findings to guide recommendations.

Study design

We conducted a narrative review of the literature to sum-
marize barriers and facilitators to KT of care providers
across all healthcare relevant disciplines, at the individ-
ual, collegial/peer, and organizational level. The working
group then reviewed the findings and developed action-
able recommendations to improve the uptake and appli-
cation of EBP into chiropractic care.

Data sources and searches
We searched PubMed, Web of Science, and Scopus data-
bases to identify KT articles published between January
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Figure 1.
The knowledge-to-action process: a framework to implement the Haynes EBP model with chiropractors in Ontario and
close the KTA gap. Adapted from “The Knowledge to Action Process” by the Canadian Institutes of Health Research
(CIHR), as available on the CIHR website.’ CFIR = Consolidated Framework for Implementation Research, TDF =

Theoretical Domains Framework, COM-B = Capability,

Opportunity and Motivation model of Behaviour, RE-AIM =

Reach, Effectiveness, Adoption, Implementation, Maintenance.

1, 2016, and August 1, 2024. This date range was im-
posed to extend the findings of the 2016 scoping review
by Bussieres ef al.” and provide a contemporary summary
of barriers and facilitators to KT that are applicable to to-
day’s clinical chiropractic environment. We employed a
range of search terms to capture pertinent literature on
barriers and facilitators to KT, evidence integration (EI),
or research utilization (RU), in line with our objectives
(Appendix 1).

Selection criteria
We included empirical research articles as well as sec-
ondary sources of evidence (e.g., systematic, scoping,
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or narrative reviews, and commentaries) that explored
the barriers, facilitators, and strategies for successful KT
of EBP, EI, or RU across disciplines. We included arti-
cles regardless of discipline because KT implementation
strategies are valued and transferable across sectors. We
excluded conference abstracts and letters or editorials,
as well as articles that did not explicitly analyze KT, EI,
or RU.

Screening process

One author assessed titles and abstracts of identified arti-
cles to determine eligibility. Articles deemed potentially
relevant underwent full-text review by the same author.

J Can Chiropr Assoc 2025; 69(3)
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The rest of the working group confirmed inclusion of each
full-text article.

Data extraction

Descriptive information was extracted from included full-
text articles (i.e., first author, year of publication, field/
discipline, and barriers and facilitators to KT, EI, or RU).
Extracted data were summarized and presented in tabular
form and grouped within overarching themes of KT, EI,
and RU barriers and facilitators from the reviewed liter-
ature by one reviewer. Each barrier and facilitator were
also categorized according to whether KT was influenced
by individuals alone, the collegial/peer relationship, or or-
ganizations/institutions for recommendations by the same
reviewer. The data extraction table underwent independ-
ent review among the full working group, and required
unanimous consensus among the full group.

Data analysis and development of
recommendations

Recommendations were developed and proposed indi-
vidually via e-mail by members of the working group.
All recommendations required unanimous consensus to
be approved, which was achieved through iterative dis-
cussions among the working group, also via e-mail. The
recommendations were focused specifically on what pro-
fessional associations and similar organizations could
do to support their members’ KT, EI, and RU needs and
responsibilities.

Results

Of 1,432 articles identified in database searches, 45 were
included in our review (Appendix 2). Included articles
encompassed 20 unique health related disciplines with
each providing insights into KT and offering barriers and/
or facilitators to the effective integration of evidence into
clinical practice (Appendix 3).

Barriers and facilitators to KT

We found many key determinants of KT in the reviewed
literature that are relevant to community-based chiroprac-
tors (Appendix 3), and categorized these into three levels:
(1) individual practitioner’?, (2) collegial/peer commun-
ity712:1416-18.20.23-25.30.32-44 "and (3) institutional/organization-
al7,8,10—20,23,25—28,31—35,37,38,4042,44—51 (Figure 2) Regardless Of

J Can Chiropr Assoc 2025; 69(3)

the field of practice, determinants of KT, EI, and RU in
practice were found to share commonalities.

Level 1: Barriers and facilitators to KT for the
individual practitioner

At the individual level, we identified barriers and facili-
tators to KT in the reviewed literature that influenced a
practitioner’s and/or researcher’s ability to engage in KT
initiatives (Appendix 3).

Barriers

Without adequate training (and/or time to train) in re-
search methods and KT implementation, practitioners
across fields often lack the confidence and ability neces-
sary to assess and appropriately translate research into
practice.”10:13:2022.2829.32 Qe systematic review investigat-
ing KT of health research found that insufficient critical
appraisal skills and difficulty in understanding and apply-
ing research among clinicians were major barriers to KT.!°
This issue was also raised in veterinary medicine, in that
practitioners tend to focus on journal abstracts rather than
the full-text articles, which prevents them from gaining
a deeper understanding of the findings and methods de-
scribed in the parent article.” A scoping review exploring
uptake of new research and technologies in neurorehabili-
tation identified that steep learning curves associated with
applying new findings or technologies in research also
pose barriers to KT, exacerbating challenges of limited
research training and KT skills.* Moreover, chiropractic
literature adds that time constraints faced by practition-
ers hinders robust dissemination of research into practice,
posing challenges to KT regardless of a clinician’s KT
knowledge, skill, or attitudes.”"

Research involving the disciplines of health policy and
physical rehabilitation has identified that tensions within
researcher-clinician interactions further serve as a barrier
to effective KT, EI, and RU at the individual level. 353!
In particular, research investigators often develop robust
programs of research; however, clinicians face challenges
with applying research results to the realities of clinical
practice and individual patient circumstances.***' Con-
textually, these tensions can sometimes arise as a conse-
quence of investigators making recommendations based
on ideal circumstances (e.g., carefully calibrated charac-
teristics and inclusion criteria for research participants in
fastidiously conducted clinical trials), as compared with
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Implement policy
supporting KT initiatives

Implement policy Advocate for payment
recognizing and allocating models supporting
time and resources for clinicians to engage with
clinicians to engage in KT research and colleagues

Develop an organization-based and organization-wide mentorship
program for intergenerational training and support

Implement institutional recognition for clinician contributions to KT work, allowing
a reputation in KT to be built beyond academia (e.g. awards, CE credits)

Allocate funding for ~ Support high-quality research Lead the formation of
KT initiatives (e.g. and disseminate findings KT culture with

KT support Participate in peer support practical supports for

positions) and mentorship* clinicians to use

Engage in opportunities for networking to meet
and share KT conversations and strategies*

As a subject matter clinical Researchers and

expert, lead opportunities clinicians engage with

for hands-on application of each other to create
evidence to practice shared understanding*

Participate in
Mentorship

Schedule time and Access free
space to learn* research*

Seek opportunities for KT skills development* . Organizational

Hold positive attitude to EBP .Collegial

Create a supportive @ ndividual Practitioner

practice environment*

Figure 2.
Summary of facilitators, enablers, and recommendations for implementing effective KT, EI, and RU in community-based
clinical practice. *Indicates individual and collegial level facilitators that can be directly supported by organizations.

the imperfect and uncalibrated realities faced by practi- follow), have additionally been shown to hinder uptake of
tioners serving patients in clinical practice.*® Moreover, research into practice.””* A survey of Swiss chiropractors
poor methodological rigour of studies, lack of standard- further indicated that a perceived lack of clinical evidence
ized outcome measures, and feasibility issues for imple- in the chiropractic field itself contributed to limited appli-
menting results (e.g., lengthy protocols for clinicians to cation of research findings in daily practice."
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Facilitators

Research in occupational therapy and physiotherapy
education suggests that collaboration between academic
faculty, clinical preceptors, researchers, clinicians, and
patients in classroom settings can enhance EBP and KT
competencies among individual students.!® Findings from
a mixed methods study by Roberge-Dao et al. showed
that involving clinicians at the start of a research project’s
conceptualization, as well as throughout the research pro-
cess, can help improve the external validity of the results
and the likelihood of their implementation in practice.*
Provider internal motivation and willingness to learn
have also been shown to be major facilitators for uptake
of research and implementation of EBP among individual
practitioners in nursing.'*

As suggested in academic and education-related liter-
ature, individual level barriers to KT can be balanced by
formal institutional recognition of the value of KT work,
and the opportunity for researchers to build a reputation
in KT, beyond academic publishing, to enhance career
development.'?! This could incentivize and personally
motivate researchers and practitioners alike to overcome
barriers to KT at the individual level, and promote bet-
ter research culture and implementation in general.”*' A
scoping review investigating KT of EBP practices with-
in cerebral palsy care highlights how protected, or com-
pensated, time for individual clinicians to engage with
research facilitates KT and implementation of EBP."”
Others have similarly shown that compensated ‘release
time’ for clinicians to engage in KT activities effectively
facilitates KT.?

Research findings themselves can also offer potential
incentives for KT.* For example, a qualitative study in-
volving Swiss pharmacists and clinicians found that when
research favoured implementation of pharmacist/clin-
ician services that had potential to offer economic value
to these practitioners, it facilitated uptake of the research
findings into clinical practice.

Level 2: Barriers and facilitators to KT for the
collegial/peer community

We found several variables in the reviewed literature that
influence effective KT at the collegial/peer community
level (Appendix 3). In particular, we identified several
facilitators that can help overcome common barriers sur-
rounding KT initiatives.

J Can Chiropr Assoc 2025; 69(3)

Barriers

Lack of interpersonal skills or physical proximity repre-
sent the major barriers to effective KT at the collegial/peer
community level. These can lead to limited interdisciplin-
ary collaboration, which has been shown to hinder imple-
mentation of care services that are beneficial to patients.?
A difficult or poor work culture in which colleagues/peers
show resistance to change has also been shown to hinder
uptake of new findings or methods.'>!* Due to the collab-
orative nature of work involving the interdisciplinary and
public health fields, literature in these areas offer a unique
context for overcoming barriers to effective KT,>*¢4 as
described below.

Facilitators

Findings from both interdisciplinary and public health re-
search suggest that early engagement with stakeholders
facilitates KT at the collegial/peer community level by
ensuring research is tailored to the end-user.***** More-
over, the use of effective knowledge brokers (e.g.., inter-
mediary organizations or persons) to disseminate research
or engage stakeholders in collaborative training activities
can facilitate evidence-informed decision-making for in-
stitutions and clinicians, as well as increase understand-
ing for patients and the public.'”-'8303543 Reviewed litera-
ture further suggests that researchers, policy-makers, and
practitioners across disciplines must engage in collab-
orative efforts to enhance their KT abilities.330:3235.36.3843
Such efforts contribute to acquired collaborative skills
and strengthened partnerships among those involved in
the care and research process, further facilitating KT 3343
Members of multidisciplinary teams, given their unique
position to perceive contextual barriers across disciplines,
also play a major role in facilitating collaborations and
advancing KT.*

Another major facilitator of collaboration and KT at
the collegial/peer community level is physical proximity
(e.g., shared office or clinic space).?**°** Close physical
proximity enables more frequent, engaging, and in-per-
son conversations allowing for the sharing of motivations
for engaging in KT work and skills development.***? Con-
versations among practitioners in particular help frame
individual clinical projects (e.g., sharing of patient cases,
study findings, lectures, etc.) within the broader context
of research, fostering an understanding that each project
is a part of a larger initiative.*** Moreover, close physical
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proximity between researchers and clinicians facilitates
researcher and knowledge-user interaction and collabora-
tion, further promoting KT.?

Collaborative dialogue among KT stakeholders de-
pends on a strong ‘top-down’ organizational culture valu-
ing KT, EI, and RU.*” In the nursing profession, for ex-
ample, nurses are seen as integral members of care teams,
and research utilization in practice depends on access to
electronic resources, organizational support for KT-relat-
ed skills development, and a culture that values continu-
ous learning.*” A qualitative study of program directors in
medical education also found that easy access to summar-
ies, reviews, and guidelines of primary research, facilitat-
ed use of research within the field."* Some studies further
suggest that mentorship programs are effective strategies
in facilitating KT (e.g., supportive KT “champions”),
bridging knowledge-practice gaps and fostering collabor-
ation among different generations.’:12:14:1724.33.39.52

Level 3: Barriers and facilitators to KT at the
institutional/organizational level

At the institutional/organizational level, the main barriers
and facilitators to KT that we identified in the reviewed
literature included factors that either supported or restrict-
ed KT initiatives at the individual or collegial/peer com-
munity level (Appendix 3).

Barriers

Lack of funding is a key barrier for KT at the institution-
al level. For funding to most effectively enable KT, it is
necessary to be geared by way of policy to KT, EI, and
RU as well as align with the researchers’ and institutions’
goals and priorities.*’# However, developing and main-
taining continuity and motivation in funding partnerships
is a challenging and intensive process, hence there is a
need for institutions to establish KT leaders within their
organization to maintain engagement with all stakehold-
ers, including funding agencies.**>' A lack of funding and/
or institutional restrictions have been demonstrated in the
literature to be major organizational barriers to optimal
KT.» Professional associations, educational institutions,
funding agencies, and organizations therefore play an
important role in shaping the culture of KT, EI, and RU
within practitioner communities.*® This is particularly
done through policy adoption and creating an environ-
ment that values KT.?*3
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Facilitators
A national environmental scan found that demonstrable
institutional support and advocacy for practitioners to
engage collaboratively with literature was needed to ad-
dress barriers of evidence-informed healthcare and KT.*®
In particular, institutional backing demonstrated through
policies mandating dedicated time for literature review,
organizing educational events, and promoting research
literacy was suggested in the scan to set the tone for KTA
priorities.® Organizational supports provided within
these expectations included opportunity for building cap-
acity and networks to participate in KT activities, shar-
ing accessible evidence, education, training, motivation/
incentives, and enabling researchers to carry out KT ac-
tivities.™® Additional literature suggests that tailored cap-
acity building, education, and training sessions for KT
purposes offered by organizations in particular, should be
recommended across disciplines to bolster KT.7:12:16:17.19.20.
28.33.37384530 Certain disciplines such as dementia care and
neurorehabilitation recommend continuous learning and
aligning methods with KT goals, learner preferences, and
workplace dynamics to facilitate optimal KT knowledge,
skills, and implementation, as well as sustainability and
effectiveness of KT.!?20-3338

The reviewed literature also suggested that institu-
tional-level actors are positioned to develop key messa-
ging around KT, EI, and RU that resonates with diverse
populations that access the institutions’ resources.'?** Re-
sources that are dedicated to ensuring the utilization of
evidence in practice, such as free educational materials,
access to critical reviews, full-text articles and support
for RU in practice necessitates leadership, with a com-
mitment to outcomes of KT-advancing initiatives.”?738
This requires developing and allocating these resources
for staff to foster a culture conducive to effective KT'*
13.18.23.33.3846 " a5 well as ensuring all resources are easily ac-
cessible 814283750 Medicine-based literature suggests that
institutions should also provide practitioners with pre-di-
gested, trusted information, and paid time in daily prac-
tice devoted to systematic reading of clinical journals.”
By providing these resources, organizations can optimize
staff time, and improve confidence and ability in effect-
ively translating research into practice.?®*7° Additional
resources for facilitating KT at the institutional level in-
clude continuing education workshops and opportunities
for networking with researchers.'®!¢!7* QOrganizations
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can offer incentives to their members for engaging in KT
work?!3240-42 ag a lack of KT incentives has been demon-
strated to restrict KT in the chiropractic literature.’

Engaging knowledge-users (e.g., clinicians) in the
research process was also found in our review as a key
facilitator of KT in practice, particularly when build-
ing consensus around policy issues. 3454 Institutions
can contribute to this by fostering collaboration among
stakeholders. 193415 An institution’s ability to have well-
placed and credible KT researchers helps to facilitate KT
activities through the effective installation of leaders who
can facilitate and develop strategies to champion KT in-
itiatives and motivate practitioners to join and participate
meaningfully.'>!*174 Individuals with such KT expertise
would also be able to assist with informing funding agen-
cies to ensure proper allocation of resources, maximizing
KT benefits of EBP.*

Actioning review findings:
context and recommendations

Context

The evolution of the historical boundaries between the
public and private health systems in Canada is significant
in context, shaping both the nature and level of institu-
tional support for research and KT in these parallel but
entangled systems. In the public single-payer system,
data collection is centralized at the provincial level and
is used to set the strategic direction of payment policy
to drive clinical practice improvements and support for
research.”® KT is further supported by physical and social
infrastructures characteristic of interprofessional team
environments in, for example, hospitals, family health
teams, and community health centres.

The situation for community-based private practice is
substantially different, and this difference matters for how
we conceptualize, plan for, and support KT initiatives in
the chiropractic profession. For example, in Ontario, there
are some 5,120 licensed chiropractors,’® ~3,944 of which
are members of the OCA. According to market research
undertaken by the OCA in 2019, approximately 80% of
the chiropractic care delivered is paid for through the pri-
vate health insurance system,” primarily employer-spon-
sored plans. Though the market in Canada is dominated
by a small number of large companies, there are over 160
insurance providers.”® This results in a high degree of frag-
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mentation and proprietary ownership of data collected by
payors and clinics. This largely for-profit context does not
have the same drivers of change as a public-payer system.

With respect to research funding, the CIHR has an an-
nual budget of approximately $1 billion allocated across
four pillars, which are (understandably) reflective of the
priorities of the public system: (1) biomedical; (2) clinic-
al; (3) health systems services; and (4) population health >
While research related to chiropractic practice fits within
these pillars and does get funded, musculoskeletal (MSK)
research related to rehabilitation and prevention does not
get as much attention as other priority areas. By contrast,
the major funder of chiropractic research in Canada is a
private foundation, the Canadian Chiropractic Research
Foundation (CCRF) (https://canadianchiropracticre-
searchfoundation.ca/). The CCREF relies on contributions
from individuals, charities, and, in large part chiropractors
themselves, via their membership dues in their provincial
associations. Over a three-year span up until 2021, the
CCREF provided just under $900,000 in grants to support
chiropractic research.® However, both CCRF and CIHR
funding are highly competitive and difficult to access. In
2021, for example, the average size per CIHR grant was
$770,000 (CAD) over four years, with only a 17% suc-
cess rate.®! Moreover, the CCRF placed a recent funding
cap of $25,000 on individual projects and no longer funds
chiropractic university-based research chair positions,
further limiting access to Canadian chiropractic research
funding and support. Thus, there is an opportunity for
chiropractic associations to collaborate with research and
teaching institutions to monitor the research funding land-
scape with the aim of supporting chiropractic researchers,
and especially early career researchers, to access the di-
verse sources of funding available.” In the Ontario en-
vironment these would also include the Natural Sciences
and Engineering Research Council (NSERC), the Social
Sciences and Humanities Research Council (SSHRC),
and Mitacs. However, to access government grants, chiro-
practic researchers need to hold a faculty position at an
academic institution or be directly affiliated with one of
the few chiropractic researchers who does.®> Accordingly,
if the chiropractic profession wishes to compete for large
research grants and keep pace with other healthcare pro-
fessions, there needs to be support for university-based
faculty positions for chiropractic researchers.

Given this context, while chiropractic clinicians have
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Table 1.
Recommendations and corresponding actionable steps to support KT within evidence-based chiropractic practice,
focusing on individual, peer/collegial, and organizational levels.

Recommendations

Actionable steps

1. Clinician development in research literacy — the ability to
find, understand, evaluate, and apply research evidence
(Individual Level)

Dedicate regular time for reading and critically analyzing
relevant research articles.

Participate in workshops or online courses focused

on research literacy, including evidence appraisal and
interpretation.

2. Participation in clinical research to improve understanding
and generate clinically relevant insights (Individual Level)

Volunteer as a clinician participant in research studies and
support research teams by gathering clinical data.

Advise researchers on practical considerations for
addressing the research question within real-world clinical
settings.

Seek opportunities to collaborate with researchers as a co-
investigator or contributor.

3. Engagement in collaborative peer communities, mentorship
and networking for continuous learning (Individual and
Collegial/Peer Level)

Join or establish mentorship programs within professional
associations.

Participate in peer-led events like webinars and networking
meetings to share experiences and challenges related to
research application.

Form local or virtual practice groups to discuss challenges
and solutions in applying EBP.

Advocate for regional associations to sponsor events or
digital platforms that facilitate collaboration.

4. Implementation of KT as a core strategic goal
(Organizational Level)

Include KT goals in strategic and annual plans.

Allocate resources to support KT initiatives among
members (e.g., provide free educational materials, digestible
summaries of research findings, journal subscriptions).

Host relevant webinars, training, and networking events.

5. Recognition of engagement in research and evidence-based
practice initiatives (Organizational Level)

Establish awards, certifications, or other forms of
recognition for members who actively engage in research
initiatives and EBP.

Provide incentives for member engagement, such as
financial rewards, continuing education credits, or public
acknowledgement.

6. Bridging the gap between researchers and clinicians
(Organizational Level)

Organize webinars, workshops, and networking events that
facilitate collaboration between researchers and clinicians.
Develop committees or initiatives designed to create
practical tools, educational materials, and strategies to
bridge the research-to-practice gap.

KT = knowledge translation, EBP = evidence-based practice.

a responsibility to provide care that is based on the best
available evidence, they need support for all aspects of
KT, EI, and RU. Our next section of this paper identifies
the opportunities and responsibilities for associations like
the OCA to support KT for their members. The recom-
mendations made here are done in accordance with the
KT facilitators identified in our literature review.
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Recommendations

A summary of our recommendations made based on the
findings of this review, along with actionable steps corres-
ponding to each recommendation can be seen in Table 1.

Recommendations: the individual
At the individual level, chiropractors have a responsib-
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ility to seek out the best available research evidence and
hone the necessary skills for integrating this evidence
into their treatment plans with patients.”?**’# Clinicians
should seek to create time and space for learning and
development of research literacy and critical appraisal
skills to gain the confidence required to apply research
in context.”12161723:262745 Thig should include develop-
ing an understanding of core KT competencies®* and
use of specific organizational resources.’ Clinicians at
all career stages can seek out and contribute to support-
ive professional learning environments, for example,
through participation in mentorship and preceptorship
programs’=**32 or by leading or attending webinars,
lunch-and-learns, or networking events,!0:16:17:23303243 Thjg
also includes participation in research, whether as a study
clinician collecting data from patients, or being involved
within the core author group through study development
and completion.?**#4! Clinicians should also advocate
on behalf of themselves and the profession for improved
supports.

Recommendations: collegial/peer community

At the collegial/peer community level, key recommen-
dations include creating supportive environments for
mentorship and modelling of inter-generational learn-
ing,733352 a5 well as opportunities for hands-on applica-
tion of putting evidence into practice.***?% Close location-
al proximity to colleagues and collaborators will help to
facilitate this.>*~*>% Given many practitioners in Ontario
are in solo practice, organizations such as professional
associations could establish or support practice commun-
ities in specific geographic areas (e.g., local chiropractic
societies or clusters) or across areas of professional inter-
est and expertise. Opportunities for networking to meet
with colleagues and researchers to share in substantive KT
conversations could improve morale and attitudes regard-
ing KT, EI, and RU, and could be facilitated at the organ-
izational level through the sponsorship of in-person and
virtual events.?**24 Organizations could devote resources
to keeping abreast of leaders in clinical research and KT,
and facilitate access to these people and groups for “rank
and file” clinicians.**#>' This may include provision of
human resources in KT, financial resources (e.g., provid-
ing salary support for a KT champion), and incentivized
clinician time.* Organizations can also support KT at the
collegial/peer community level by promoting conversa-
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tion and collaboration.*>* For example, this might be ac-
complished by engaging with knowledge brokers to dis-
seminate research!’!835 and stakeholders (e.g., clinicians,
researchers, patients) to participate in collaborative train-
ing activities,'*'*!®4 or promoting regular dialogue with
their members and affiliates on research priorities to in-
form research investments. Organizations should also
facilitate collaboration among researchers and field prac-
titioners to ease noted tensions (or misunderstandings)
between the two groups, which will further facilitate KT
in clinical practice 3303541

Recommendations: institutional/organizational
At the institutional/organizational level, professional or-
ganizations and associations like the OCA are leaders for
their membership and, therefore, their values, goals, and
mandates serve as a model for those of their professional
members and associated research communities. The im-
portance of KT, EI and RU should therefore be reflected
at the organizational level as a core aspect of strategic
planning, for example, and of formal reporting and other
communications to members and stakeholders.?*=#46 This
includes implementing institutional recognition for prac-
titioner contributions to KT and research!3!32442 such
as through mentor or preceptor awards or certifications.
Engagement with the expertise of recognized special-
ties within the profession, as well as fostering new spe-
cialties, could further advance this goal.* For example,
organizations could allocate dedicated funds to support
KT specialists (e.g., knowledge-brokers) to engage with
community practitioners.*> Furthermore, organizations
can model the culture of KT via a focus on evaluation
and continuous learning in their own programs and in-
itiatives¥’, such as through impact evaluations. The OCA
and other chiropractic associations can sponsor or organ-
ize conferences, seminars, webinars, workshops and other
educational platforms to enhance learning opportunities
for KT719283337384550 " ensuring robust scientific validity
through careful vetting of presentations and presenters.
In the Ontario environment, the OCA has developed
an electronic patient record and practice management
platform, called “OCA Aspire,”® that allows for the in-
tegration of evidence-based pathways into care planning.
This platform will assist in transforming both the physic-
al and temporal availability of evidence and best practi-
ces, and enable care plan adherence and outcome mon-
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itoring. Longer term, the OCA Aspire platform also has
significant potential to address issues of data ownership
and fragmentation. This could, for the first time, allow
individual practitioners and researchers in Ontario (and
beyond) to have access to centrally aggregated de-identi-
fied data specific to the chiropractic profession, generated
through daily encounters with patients logged in electron-
ic health records across the province. Such data could be
used to inform future clinical trial research (i.e., higher
quality evidence), to support the development of robust
clinical guidelines for conditions commonly seen within
the chiropractic scope.

Chiropractic organizations might also support KT by
developing incentives ?#243316466 tied to healthcare pro-
viders’ overhead costs, such as membership fees or ad-
ministrative costs. For example, healthcare professionals
could earn reward points or credits for continuing profes-
sional development (CPD) hours with substantial KT, EI
or RU elements, which could then be used for discounted
membership fees. Likewise, organizations including as-
sociations and regulatory bodies have an important role
to play in the adoption and enforcement of policy and in-
centives for affording practitioners the time during busi-
ness hours to collaboratively engage with KT in clinical
practice."”?! Recognition for mentorship and preceptor-
ship would likewise be contingent on the demonstration
of successful role modelling of EI and RU in practice with
student interns in clinic. In addition, chiropractic organ-
izations could provide pre-digested and trusted informa-
tion sourced from recent relevant literature to chiroprac-
tors to be considered for implementation into practice.?’
These recommendations all target the need for dedicated
time and resources for clinicians to engage in KT, EI, and
RU .7,9 ,27-29,32

Discussion

In this paper we aimed to summarize key determinants
of KT across disciplines and offer actionable recom-
mendations to improve uptake and application of EBP in
routine chiropractic care. We identified KT barriers and
facilitators at three levels: (1) individual practitioner, (2)
collegial/peer community, and (3) institutional/organiz-
ational, in alignment with previous findings.*> Articles
included in our review spanned multiple disciplines. Re-
gardless of the field of practice, we found that barriers
and facilitators to KT, EI, and RU in practice shared com-
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monalities, largely because human practitioners were the
research users in every case. Importantly, KT, EI, and
RU require human research users to become informed,
skilled, collaborative, and pragmatic implementers of
the best available evidence. The values, supports, and
resources attributed to KT require active participation of
actors at all three aforementioned levels (i.e., individual,
collegial, and institutional), and the efforts and abilities
of individual practitioners should be intertwined with or-
ganizational RU and EI values, cultures, expectations, at-
titudes, and opportunities to engage in KT work.

In the chiropractic profession, barriers exist at the in-
dividual level regardless of how strongly a practitioner
believes in EBP.>!'$ For instance, chiropractors report
“positive attitudes” toward EBP, yet uptake of research
into practice, as measured by the use of clinical practice
guidelines, is less favourable even when clinicians ex-
press confidence in the ability to identify clinically rel-
evant research.>¢* This suggests that chiropractors may
be more comfortable consuming research than integrating
evidence into clinical practice, which requires additional
skill, collaboration, mentorship, and institutional resour-
ces, all of which have been identified in the literature as
being significant influencers of KT.

Chiropractors’ difficulties in integrating evidence into
practice may be exacerbated by tensions within research-
er-clinician interactions. ***! A mixed methods study in
physical rehabilitation suggested that tensions develop
when researchers provide recommendations that are not
easily generalizable to ‘real-world’ practice.® In the 2004
UK BEAM trial®, for example, 89% of the 11,929 back
pain patients identified were either unavailable or exclud-
ed prior to randomization, thereby reducing the study’s
generalizability to a niche low back pain population. In
line with reviewed literature, we recommend engaging
knowledge-users in the research process to facilitate KT
in clinical practice, as well as to build consensus around
policy issues. 0353638414354

A lack of time, shown to impact individual, collegial/
peer community, and institutional/organizational levels,
also likely contributes to limited research uptake into
chiropractic practice.>!!%4% Several chiropractic surveys
indicate that clinicians report “lack of time” as the most
common barrier to developing their EBP skills, despite
being interested in improving them.**% In line with our
review, this perceived lack of time amongst clinicians can
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create significant barriers to KT, including a lack of confi-
dence or ability to locate, interpret, and critically appraise
research to apply in clinical practice. 7**#°#! As such, or-
ganizational provision of training, resources, and pre-di-
gested information to chiropractic clinicians, as well as
incentivizing time dedicated to KT (e.g., through reduced
membership fees), could enhance KT in the chiropractic
profession, particularly because clinicians’ attitudes ap-
pear to already be favourable toward EBP. Furthermore,
in addition to academic journals, knowledge dissemin-
ation should occur through additional outlets, includ-
ing those focusing on community-based providers (e.g.,
chiropractic opinion leaders) to further bridge the KTA
gap.!16668

Regardless of strategy, effective KT approaches re-
quire flexibility to account for varying clinical and local
contexts,” and must be tailored to overcoming barriers
to knowledge use identified in those contexts. KT efforts
often fail when KT barrier assessments are not conducted,
or KT interventions/implementation strategies are not
aligned. Assessments of barriers should therefore be com-
prehensive, and assessed using frameworks such as the
Theoretical Domains Framework (TDF) or Consolidat-
ed Framework for Implementation Research (CFIR).77!
Additional frameworks such as the Capability, Opportun-
ity, Motivation — Behaviour (COM-B) model can then be
used to design KT interventions tailored to address local-
ly identified KT barriers.?'"> To optimize time and resour-
ces in the chiropractic profession, individual practices
and chiropractic organizations should assess KT barriers
unique to their context, in light of the broader stakeholder
and policy landscape.”

Overall, the reviewed literature suggests that institu-
tions/organizations play a major role in facilitating KT,
as they can cultivate the landscape for KT, EI, and RU
culture through their strategic priorities, values, and allo-
cation of resources. In line with our recommendations, or-
ganizations can offer sponsorship of in-person and virtual
events, devote resources to developing and maintaining
leaders in research and KT, and reflect the importance
of KT as a core aspect of strategic planning, formal re-
porting and other communications to members and stake-
hOlderS.8’10_]4’16_18’20’23’28_31’40’41’46_48’51 Ol‘gal’lizations can a]SO
incentivize practitioners by affording them time during
business hours to engage with the research literature, as
well as with their colleagues, and collaborate on ways to
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implement the best available evidence into clinical deci-
sion-making.""!

Implications for patient outcomes

Integrating best evidence into clinical practice can en-
hance care quality and patient outcomes (e.g., more ef-
fective pain relief, greater functional improvement).*-*
KT strategies that promote active patient engagement and
education have also been shown to result in higher levels
of satisfaction, improved adherence to treatment plans,
and reduced reliance on opioid prescriptions.”*’>7%7" Ag
such, the strategic implementation of KT in clinical prac-
tice is essential for healthcare providers in delivering
higher-quality, effective, safe, patient-centred care.

Limitations
This narrative review has several limitations that are in-
herent to its design. First, we did not use a systematic
search strategy or formal risk of bias assessments, as the
goal was to broadly capture literature on KT, EI, and RU
from multiple disciplines to inform chiropractic practice
rather than to exhaustively review all possible evidence.
In narrative reviews, this flexibility can allow for the inte-
gration of diverse sources and perspectives, which may be
valuable for generating actionable insights. Additionally,
only one reviewer initially conducted screening and data
extraction, posing bias risk that some authors may have
included articles this reviewer excluded in the screening
process. However, final inclusion and data extraction of
studies was reviewed by the full working group, helping
to ensure a broader validation of included studies.
Another limitation is that only English-language arti-
cles were included, which may have excluded relevant
studies published in other languages. However, given the
quantity of literature returned in our searches published in
English, we expect that the key findings and recommen-
dations are still well represented. Additionally, the select-
ed timeframe (January 1, 2016, to August 1, 2024) may
have limited the findings to recent literature, potentially
overlooking studies with relevant insights published prior
to 2016. However, this timeframe was chosen to extend
the foundational insights from the 2016 landmark scoping
review by Bussieres et al.’, allowing us to build on pre-
vious work while focusing on contemporary barriers and
facilitators that are directly applicable to today’s clinical
environment.
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Finally, we did not employ a formal consensus method
(e.g., Delphi or nominal group technique) to develop rec-
ommendations. Instead, recommendations were derived
through iterative discussions among the working group,
composed of chiropractors, researchers, and educators
with relevant expertise. While this informal consensus
process may limit reproducibility, it allowed for prac-
tical, context-specific recommendations tailored to the
needs of community-based chiropractic practice. Future
research could enhance rigor by employing systematic re-
view methodologies, including studies from multiple lan-
guages, expanding the timeframe, and using formal con-
sensus methods, such as Delphi panels, to further validate
and refine recommendations.

Strengths

This review contributes valuable, context-specific insights
that address the practical needs of KT within chiropractic
care. By tailoring its focus to the unique barriers and fa-
cilitators relevant to community-based chiropractic prac-
tice, the review offers recommendations that are directly
applicable to clinicians and professional organizations
in this field. While it does not introduce new theoretic-
al frameworks, the review fills a gap by providing disci-
pline-specific guidance for chiropractors, a group often
underrepresented in broader KT literature. Additionally,
the inclusion of cross-disciplinary perspectives enriches
the findings, as KT strategies validated in other healthcare
disciplines are adapted here for use in chiropractic prac-
tice, promoting a more integrated approach. Recogniz-
ing the time constraints of busy practitioners, the review
emphasizes accessible and practical recommendations,
making the KT process more manageable for chiropractic
professionals. This flexible approach allows for the inte-
gration of recent and relevant literature, which supports
actionable steps that can be feasibly implemented in re-
al-world settings.

Future directions

Future research could expand on this review by incorpor-
ating primary data collection methods, such as interviews
or surveys, to gather in-depth insights from individual
practitioners, peer groups, and institutions. Such studies
could further explore perspectives on and engagement
with KT, EI, and RU initiatives within chiropractic care.
Additionally, examining the views and experiences of
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various stakeholders—ranging from clinicians to organ-
izational leaders—would enhance understanding of the
factors that support or hinder KT efforts, potentially lead-
ing to more targeted and effective strategies.

Conclusions

Knowledge translation (KT) through evidence integration
(EI) and research utilization (RU) in clinical practice is
a collaborative endeavour between clinicians and their
stakeholder ecosystem. Professional organizations and
associations must not only adopt policy and model their
value of KT, EI, and RU, but also clearly demonstrate
their commitment to improving patient outcomes by
equipping their membership with the tools and resources
they need to succeed in developing the required skills, re-
search literacy, and confidence for the most effective im-
plementation of KT. The structural significance of profes-
sional organizations, regulators and associations cannot
be understated, since structural reform has a widespread
and influential trickle-down effect for practitioner-mem-
bers and the patients they care for.

Actionable steps we feel that professional organiza-
tions, associations, and funding agencies should take in-
clude, but are not limited to: (1) allocating funding to EI
and RU implementation initiatives; (2) adopting policy
that encourages and incentivizes KT (i.e., paid time dur-
ing business hours to develop clinicians’ KT skills and
practical strategies for implementation of EI and RU); (3)
developing institution-based and institution-wide men-
torship programs that support and prioritize inter-gen-
erational mentorship, modelling, and collaboration; and
(4) offering programs to facilitate KT using various edu-
cational platforms. Practitioners would also benefit from
formal, professional, career advancing recognition of
their KT implementation work.

Acknowledgments

Acknowledgements for this paper, and for the entire
JCCA special edition, are listed and detailed within the
Preface paper.

References

1. Haynes RB, Devereaux PJ, Guyatt GH. Clinical expertise
in the era of evidence-based medicine and patient choice.
Evid Based Med. 2002;7(2).

2. Walker BF, Stomski NJ, Hebert JJ, French SD. Evidence-
based practice in chiropractic practice: A survey of

J Can Chiropr Assoc 2025; 69(3)



C Brereton, P C Emary, C Cancelliere, J Murray, J Parish, A Shnier, B Gleberzon, R Overton, M De Ciantis, G M Harris, A Chopra

10.

11.

12.

13.

14.

chiropractors’ knowledge, skills, use of research literature
and barriers to the use of research evidence. Complement
Ther Med. 2014;22(2):286-295.

. Canadian Institutes of Health Research (CIHR). About us:

Knowledge translation at CIHR. 2016. Available from:
https://cihr-irsc.gc.ca/e/29418 html

Graham ID, Logan J, Harrison MB, Straus SE, Tetroe J,
Caswell W, et al. Lost in knowledge translation: time for a
map? J Contin Educ Health Prof. 2006;26(1):13-24.

. Tetroe J, Graham I, Foy R, Robinson N, Eccles M,

Wensing M, et al. Health research funding agencies’
support and promotion of knowledge translation: an
international study. Millbank Q. 2008;86(1):125-155.
Kawchuk G, Bruno P, Busse J, Bussieres A, Erwin M,
Passmore S, et al. Knowledge transfer within the Canadian
chiropractic community. Part 1: Understanding evidence-
practice gaps. J Can Chiropr Assoc. 2013;57(2):111-115.
Bussieres AE, Zoubi F Al, Stuber K, French SD, Boruff
J, Corrigan J, et al. Evidence-based practice, research
utilization, and knowledge translation in chiropractic:

a scoping review. BMC Complement Altern Med.
2016;16(1).

Mwendera CA, de Jager C, Longwe H, Phiri K, Hongoro
C, Mutero CM. Facilitating factors and barriers to malaria
research utilization for policy development in Malawi.
Malar J. 2016;15(1):512.

Keay S, Sargeant JM, O’Connor A, Friendship R,
O’Sullivan T, Poljak Z. Veterinarian barriers to knowledge
translation (KT) within the context of swine infectious
disease research: an international survey of swine
veterinarians. BMC Vet Res. 2020;16(1):416.

Abu-Odah H, Said NB, Nair SC, Allsop MJ, Currow

DC, Salah MS, et al. Identifying barriers and facilitators
of translating research evidence into clinical practice:

a systematic review of reviews. Health Soc Care
Community. 2022;30(6):3265-3276.

Albisser A, Schweinhardt P, Bussiéres A, Baechler M.
Self-reported attitudes, skills and use of evidence-based
practice among Swiss chiropractors: a national survey.
Chiropr Man Therap. 2022;30(1):59.

Cassidy CE, Flynn R, Campbell A, Dobson L, Langley

J, McNeil D, et al. Knowledge translation strategies used
for sustainability of an evidence-based intervention in
child health: a multimethod qualitative study. BMC Nurs.
2024;23(1):125.

Dam JL, Nagorka-Smith P, Waddell A, Wright A, Bos JJ,
Bragge P. Research evidence use in local government-led
public health interventions: a systematic review. Heal Res
Policy Syst. 2023;21(1):67.

Doja A, Lavin Venegas C, Cowley L, Wiesenfeld L,
Writer H, Clarkin C. Barriers and facilitators to program
directors’ use of the medical education literature: a
qualitative study. BMC Med Educ. 2022;22(1):45.

J Can Chiropr Assoc 2025; 69(3)

15.

16.

17.

18.

19

20.

21.

22.

23.

24.

25.

26.

Edwards JD, Dominguez-Vargas AU, Rosso C,
Branscheidt M, Sheehy L, Quandt F, et al. A translational
roadmap for transcranial magnetic and direct current
stimulation in stroke rehabilitation: Consensus-based

core recommendations from the third stroke recovery and
rehabilitation roundtable. Int J stroke Off J Int Stroke Soc.
2024;19(2):145-157.

Hallé MC, Bussieres A, Asseraf-Pasin L, Storr C, Mak S,
Root K, et al. Stakeholders’ priorities in the development
of evidence-based practi ce competencies in rehabilitation
students: a nominal group technique study. Disabil
Rehabil. 2024;46(14):3196-3205.

Hanson J, Sasitharan A, Ogourtsova T, Majnemer

A. Knowledge translation strategies used to promote
evidence-based interventions for children with cerebral
palsy: a scoping review. Disabil Rehabil. 2024;1-13.

Kerr C, Novak I, Shields N, Ames A, Imms C. Do supports
and barriers to routine clinical assessment for children with
cerebral palsy change over time? A mixed methods study.
Disabil Rehabil. 2023;45(6):1005-15.

. Phillipson L, Goodenough B, Reis S, Fleming R. Applying

Knowledge Translation Concepts and Strategies in
Dementia Care Education for Health Professionals. J
Contin Educ Health Prof. 2016;36(1):74-81.

Murphy M, Pradhan S, Levin MF, Hancock NJ. Uptake of
Technology for Neurorehabilitation in Clinical Practice: A
Scoping Review. Phys Ther. 2024;104(2).

Presseau J, Kasperavicius D, Rodrigues IB, Braimoh

J, Chambers A, Etherington C, et al. Selecting
implementation models, theories, and frameworks in
which to integrate intersectional approaches. BMC Med
Res Methodol. 2022;22(1):212.

Szmaglinska M, Andrew L, Massey D, Kirk D. Exploring
the Underutilized Potential of Clinical Hypnosis: A
Scoping Review of Healthcare Professionals’ Perceptions,
Knowledge, and Attitudes. Int J Clin Exp Hypn.
2024;72(2):109-138.

Kengne Talla P, Robillard C, Ahmed S, Guindon A,
Houtekier C, Thomas A. Clinical research coordinators’
role in knowledge translation activities in rehabilitation:

a mixed methods study. BMC Health Serv Res. 2023;
23(1):124.

Thiirlimann E, Verweij L, Naef R. The Implementation of
Evidence-Informed Family Nursing Practices: A Scoping
Review of Strategies, Contextual Determinants, and
Outcomes. J Fam Nurs. 2022;28(3):258-276.

Wiss FM, Jakober D, Lampert ML, Allemann SS.
Overcoming Barriers: Strategies for Implementing
Pharmacist-Led Pharmacogenetic Services in Swiss
Clinical Practice. Genes (Basel). 2024;15(7).

Mallidou AA, Atherton P, Chan L, Frisch N, Glegg S,
Scarrow G. Core knowledge translation competencies: a
scoping review. BMC Health Serv Res. 2018;18(1):502.

295



Enhancing evidence-based chiropractic practice: bridging the knowledge-to-action gap for the needs of community-based chiropractors

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

296

Vaucher C, Bovet E, Bengough T, Pidoux V, Grossen

M, Panese F, et al. Meeting physicians’ needs: a bottom-
up approach for improving the implementation of
medical knowledge into practice. Heal Res Policy Syst.
2016;14(1):49.

Leo A De, Bayes S, Geraghty S, Butt J. Midwives’ use of
best available evidence in practice: An integrative review.
J Clin Nurs. 2019;28(23-24):4225-4235.

Bennett S, Allen S, Caldwell E, Whitehead M, Turpin M,
Fleming J, et al. Organisational support for evidence-based
practice: occupational therapists perceptions. Aust Occup
Ther J 2016;63(1):9-18.

Roberge-Dao J, Yardley B, Menon A, Halle MC,

Maman J, Ahmed S, et al. A mixed-methods approach

to understanding partnership experiences and outcomes
of projects from an integrated knowledge translation
funding model in rehabilitation. BMC Health Serv Res.
2019;19(1).

Collie A, Zardo P, McKenzie DM, Ellis N. Academic
perspectives and experiences of knowledge translation: A
qualitative study of public health researchers. Evid Policy.
2016;12(2):163-182.

Tait H, Williamson A. A literature review of knowledge
translation and partnership research training programs for
health researchers. Health Res Pol Syst. 2019; 17.
Généreux M, Lafontaine M, Eykelbosh A. From Science to
Policy and Practice: A Critical Assessment of Knowledge
Management before, during, and after Environmental
Public Health Disasters. Int J Environ Res Public Health.
2019;16(4):587.

Cameron J, Humphreys C, Kothari A, Hegarty K.
Exploring the knowledge translation of domestic violence
research: A literature review. Health Soc Care Community.
2020;28(6):1898-1914.

McGinty EE, Siddiqi S, Linden S, Horwitz J, Frattaroli

S. Improving the use of evidence in public health policy
development, enactment and implementation: a multiple-
case study. Health Educ Res. 2019;34(2):129-144.
Verville L, Cancelliere C, Connell G, Lee J, Munce

S, Mior S, et al. Exploring clinicians’ experiences and
perceptions of end-user roles in knowledge development: a
qualitative study. BMC Health Serv Res. 2021;21(1):926.
Grant A, Coyer F. Contextual factors to registered nurse
research utilisation in an Australian adult metropolitan
tertiary intensive care unit: A descriptive study. Aust Crit
Care. 2020;33(1):71-79.

Glegg SMN, Ryce A, Miller KJ, Nimmon L, Kothari

A, Holsti L. Organizational supports for knowledge
translation in paediatric health centres and research
institutes: insights from a Canadian environmental scan.
Implement Sci Commun. 2021;2(1):49.
Montpetit-Tourangeau K, Kairy D, Ahmed S, Anaby

D, Bussiéres A, Lamontagne ME, et al. A strategic

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

initiative to facilitate knowledge translation research in
rehabilitation. BMC Health Serv Res. 2020;20(1).
Jakobsen MW, Karlsson LE, Skovgaard T, Aro AR.
Organisational factors that facilitate research use in public
health policy-making: a scoping review. Heal Res Policy
Syst. 2019;17(1):90.

Lawrence L, Bishop A, Curran J. Integrated Knowledge
Translation with Public Health Policy Makers: A Scoping
Review. Healthc Policy | Polit Santé. 2019;14(3):55-77.
Uzochukwu B, Onwujekwe O, Mbachu C, Okwuosa C,
Etiaba E, Nystrom ME, et al. The challenge of bridging the
gap between researchers and policy makers: experiences of
a Health Policy Research Group in engaging policy makers
to support evidence informed policy making in Nigeria.
Global Health. 2016;12(1):67.

Dobbins M, Traynor RL, Workentine S, Yousefi-Nooraie
R, Yost J. Impact of an organization-wide knowledge
translation strategy to support evidence-informed

public health decision making. BMC Public Health.
2018;18(1):1412.

Kwok EY, Moodie ST, Cunningham BJ, Oram Cardy

J. Barriers and Facilitators to Implementation of a
Preschool Outcome Measure: An Interview Study with
Speech-Language Pathologists. ] Commun Disord.
2022;95:106166.

Cassidy CE, Shin HD, Ramage E, Conway A, Mrklas K,
Laur C, et al. Trainee-led research using an integrated
knowledge translation or other research partnership
approaches: a scoping review. Heal Res Policy Syst.
2021;19(1):135.

Haynes A, Rowbotham SJ, Redman S, Brennan S,
Williamson A, Moore G. What can we learn from
interventions that aim to increase policy-makers’ capacity
to use research? A realist scoping review. Heal Res Policy
Syst. 2018;16(1):31.

McLean RKD, Graham ID, Tetroe JM, Volmink JA.
Translating research into action: an international study

of the role of research funders. Heal Res Policy Syst.
2018;16(1):44.

Zych MM, Berta WB, Gagliardi AR. Initiation is
recognized as a fundamental early phase of integrated
knowledge translation (IKT): qualitative interviews with
researchers and research users in IKT partnerships. BMC
Health Serv Res. 2019;19(1):772.

Alvarez E, Lavis JN, Brouwers M, Schwartz L.
Developing a workbook to support the contextualisation
of global health systems guidance: a case study identifying
steps and critical factors for success in this process at
WHO. Heal Res Policy Syst. 2018;16(1):19.

Dagne AH, Tebeje H /Mariam D. Research utilisation in
clinical practice: the experience of nurses and midwives
working in public hospitals. Reprod Health. 2021;18(1):62.
Heinsch M. Exploring the Potential of Interaction

J Can Chiropr Assoc 2025; 69(3)



C Brereton, P C Emary, C Cancelliere, J Murray, J Parish, A Shnier, B Gleberzon, R Overton, M De Ciantis, G M Harris, A Chopra

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Models of Research Use for Social Work. Br J Soc Work.
2018;48(2):468-486.

Boehm LM, Stolldorf DP, Jeffery AD. Implementation
Science Training and Resources for Nurses and Nurse
Scientists. J Nurs Scholarsh. 2020;52(1):47-54.
Kingsnorth S, Orava T, Parker K, Milo-Manson G. From
knowledge translation theory to practice: developing an
evidence to care hub in a pediatric rehabilitation setting.
Disabil Rehabil. 2020;42(6):869-879.

Morgan S, Hanna J, Yousef GM. Knowledge Translation in
Oncology. Am J Clin Pathol. 2020;153(1):5-13.

Martin D, Miller AP, Quesnel-Vallée A, Caron NR,
Vissandjée B, Marchildon GP. Canada’s universal
health-care system: Achieving its potential. Lancet.
2018;391(10131):1718-1735.

College of Chiropractors of Ontario. Electronic

Public Information Package For Council Meeting.

2024; Available from: https://cco.on.ca/wp-content/
uploads/2024/08/Public-Council-Mtg.-September-13-2024.
pdf

Robinson S, Sadiq A, Wadhawan V. Attitudes of Ontarians
Toward Chiropractic Care (PN 10380). Environics Res.
2019;(7).

Canadian Life and Health Insurance Association (CLHIA).
Canadian Life and Health Insurance Facts, 2021 Edition.
http://clhia.uberflip.com/i/1409216-canadian-life-and-
health-insurance-facts-2021/0. 2021.

Canadian Institutes of Health Research (CIHR). Funding
Overview. https://cihr-irsc.gc.ca/e/37788 .html. 2021.
Harris R, Peeace D. Private correspondence. 2021.
Canadian Institutes of Heatlh Research (CIHR). Project
Grant: Spring 2021 results. https://cihr-irsc.gc.ca/e/52598.
html. 2021.

Brown DM. Allan C. Gotlib, DC, CM: A worthy

Member of the Order of Canada. J Can Chiropr Assoc.
2016;60(1):106—-122.

Ontario Chiropractic Association (OCA). OCA Aspire.
https://ocaaspire.ca/. 2022.

Schneider MJ, Evans R, Haas M, Leach M, Hawk C,
Long C, et al. US chiropractors’ attitudes, skills and use of
evidence-based practice: A cross-sectional national survey.
Chiropr Man Ther. 2015;23(1).

Bussieres AE, Terhorst L, Leach M, Stuber K, Evans R,
Schneider MJ, et al. Self-reported attitudes, skills and

use of evidence-based practice among Canadian doctors
of chiropractic: a national survey. J Can Chiropr Assoc.
2015;59(4):333.

Alcantara J, Leach MJ. Chiropractic attitudes and
utilization of evidence-based practice: The use of the
EBASE questionnaire. Explore. 2015;11(5):367-376.

J Can Chiropr Assoc 2025; 69(3)

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

. Russell I, Underwood M, Brealey S, Burton K, Coulton

S, Farrin A, et al. United Kingdom back pain exercise and
manipulation (UK BEAM) randomised trial: effectiveness
of physical treatments for back pain in primary care. BMJ.
2004;329(7479):1377-1384.

Sobell LC. Bridging the Gap Between Scientists and
Practitioners: The Challenge Before Us — Republished
Article. Behav Ther. 2016;47(6):906-919.

Metzler MJ, Metz GA. Translating knowledge to practice:
An occupational therapy perspective. Aust Occup Ther J.
2010;57(6):373-379.

Damschroder LJ, Aron DC, Keith RE, Kirsh SR,
Alexander JA, Lowery JC. Fostering implementation

of health services research findings into practice: a
consolidated framework for advancing implementation
science. Implement Sci. 2009;4(1):50.

Atkins L, Francis J, Islam R, O’Connor D, Patey

A, Ivers N, et al. A guide to using the Theoretical
Domains Framework of behaviour change to investigate
implementation problems. Implement Sci. 2017;12(1):77.
Michie S, van Stralen MM, West R. The behaviour
change wheel: A new method for characterising and
designing behaviour change interventions. Implement Sci.
2011;6(1):42.

Kalibala S, Nutley T. Engaging Stakeholders, from
Inception and Throughout the Study, is Good Research
Practice to Promote use of Findings. AIDS Behav.
2019;23(S2):214-219.

Babatunde FO, MacDermid JC, MaclIntyre N. A therapist-
focused knowledge translation intervention for improving
patient adherence in musculoskeletal physiotherapy
practice. Arch Physiother. 2017;7(1):1.

Gagliardi AR, Légaré F, Brouwers MC, Webster F, Badley
E, Straus S. Patient-mediated knowledge translation (PKT)
interventions for clinical encounters: a systematic review.
Implement Sci. 2015;11:1-13.

Emary PC, Brown AL, Oremus M, Mbuagbaw L,
Cameron DF, DiDonato J, et al. Association of chiropractic
care with receiving an opioid prescription for noncancer
spinal pain within a Canadian community health center:

a mixed methods analysis. J Manipulative Physiol Ther.
2022;45(4):235-247.

Emary PC, Brown AL, Oremus M, Mbuagbaw L,
Cameron DF, DiDonato J, et al. The association between
chiropractic integration in an Ontario community health
centre and continued prescription opioid use for chronic
non-cancer spinal pain: a sequential explanatory mixed
methods study. BMC Health Serv Res. 2022;22(1):1313.

297



Enhancing evidence-based chiropractic practice: bridging the knowledge-to-action gap for the needs of community-based chiropractors

Appendix 1.
Search terms and phrases.

99 €6

We used the key terms “knowledge translation,” “knowledge-to-action,” “evidence
integration,” “research utilization,” “evidence-based practice,” ‘“evidence-based
medicine” (EBM), and “clinical practice” to identify relevant literature. These terms were
utilized in the following phrases to conduct searches in PubMed, Scopus, and Web of
Science: (1) “Barriers to Knowledge Translation and Evidence Integration”, (2) “Barriers
to Knowledge Translation and Evidence Integration and Strategies”, (3) “Barriers to
Knowledge Translation and Evidence Integration in Evidence Based Medicine”, (4)
“Barriers to Knowledge Translation and Evidence Integration in Clinical Practice”,
(5) “Barriers to Knowledge Translation and Evidence Integration in Evidence Based
Practice”, (6) ‘“’Knowledge Translation’ and ‘Research Ultilization’”, (7) “’Evidence

999

Integration’ and ‘Research Utilization’”, (8) “Strategies for Knowledge Translation and
Evidence Integration in Clinical Practice”, (9) “Strategies for Knowledge Translation and
Evidence Integration in Evidence Based Medicine”, and (10) “Strategies for Knowledge

Translation and Evidence Integration in Evidence Based Practice”.
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Appendix 2.
Flowchart diagram showing the search and selection process of studies included in this review.

‘ Identification of studies via databases

- Articles identified from: ) )
S *Duplicate articles removed
= PubMed (991) before title and abstract
—> . .
E Web of Science (212) screenung:
&
= 2
= Scopus (229) (552)
— - l Articles excluded after title
Atrticles screened .
»| and abstract screening:
(880) l (484)
Articles included for full-text Full-text articles that were not
gw assessment »| accessible
g | 396 (20)
-
o
)
A 4 Articles excluded:
Fllilu-f;(t articles assessed for *Relevant articles that
eliglbility were duplicates (197)
(376) Lack of relevance (110)
__J Ineligible study design (23)
) No English (1)
=
§ Studies included in review
©
= (45)

*The search was conducted in two separate phases. Phase one included articles from 2016-2021. In these searches, dupli-
cate articles were removed automatically, prior to screening, both within databases and between databases. For phase
two, which included searches for articles from 2022-2024, duplicates were not removed prior to screening. As such, for
phase two, duplicates were only accounted for once an article was included following full-text screening.
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Appendix 3.

Included papers from our database searches that identify barriers, facilitators and strategies for successful KT of EBP.

First author, | Field Barriers Facilitators Recommendations for KT strategies™
year
Abu-Odah, | Clinical care -Time constraints, -Motivation and interest to Individual level: Build KT knowledge capacity.
20221 insufficient critical engage in research Institutional/organizational level: Host
appraisal skills, difficulty | -Institutional support and workshops and participate in knowledge
applying research communication through dissemination initiatives to build clinician
-Lack of access or ability | workshops and knowledge motivation and interest of engaging in research.
to interpret research dissemination
due to low technology -Stakeholder early involvement
literacy and strong collaboration
-Insufficient resources to
apply research
-Lack of training for
policy makers and
skepticism about research
value
Albisser, Chiropractic -Lack of time -Access to free online databases, |Individual level: Build KT knowledge capacity.
2022" -Perceived lack of full-text journal articles, and Institutional/organizational level: Promote
clinical evidence in internet at workplace existing and valid research within the
chiropractic health field | -Education and training chiropractic field. Provide free access to various
research related materials.
Alvarez, Global health | -Lack of guidance, -Credible leaders for KT Individual level: Build KT knowledge capacity
2018 # ownership, and initiatives among individuals.
engagement for/of - Institutions that seek or develop | Collegial/peer community level: Develop
stakeholders KT research experts leadership and expert roles in KT to guide and
-Lack of KT knowledge |-KT experts leading and guiding | hold stakeholders accountable.
capacity stakeholders, holding them Institutional/organizational level: Seek
accountable for group progress | or develop KT research experts within
organizations.
Bennett, Occupational -Lack of education N/A Individual level: Focus on overcoming the lack
2016 % therapy and training offered of education and training in KT methods.
in methods and Collegial/peer community level: Build
operationalizing KT confidence in translating research to practice
-Limited confidence through peer support networks.
translating research to
practice
Bussieres, Chiropractic -Lack of awareness of -Access to educational materials, | Individual level: Increase awareness and skills
20167 EBP critical reviews, full text articles, |in EBP through training.
-Limited access to and support for RU in practice Collegial/peer community level: Promote
research and minimal access to educational materials and collaborative
incentives learning opportunities.
-Limited time, skills Institutional/organizational level: Provide
(inadequate training institutional support and incentives for using
in critical appraisal), EBP.
collaboration,
communication and
resources
-Unfavourable attitudes
to EBP
Cameron, Domestic N/A -Effective institutional Institutional/organizational level: Implement
2020 * violence communication centering institutional communication strategies that
KT that resonates with effectively reach diverse populations.
diverse populations accessing
institutional resources
300 J Can Chiropr Assoc 2025; 69(3)
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supports

materials, critical reviews, full
text articles, etc.
-Support for RU in practice

First author, | Field Barriers Facilitators Recommendations for KT strategies*®
year
Cassidy, Academic -Organizational barriers | -Inter-related organizational and | Individual level: Enhance skill development
2021 % research include institutional interpersonal facilitators include | through targeted training programs.
restrictions, physical financial resources, existing Institutional/organizational level: Address
location, and lack of relationships, and KT expert institutional restrictions and enhance funding
funding support strategies to support KT initiatives.
-Inter-related -Individual facilitators include
organizational and flexibility, adaptability, and
interpersonal barriers reflexivity
include competing -Inter-related individual and
priorities and power interpersonal facilitators include
dynamics trusting relationships, and setting
-Individual barriers common goals early
include lack of skills
-Inter-related individual
and interpersonal
barriers include being an
‘outsider’
Cassidy, Intensive care | -Lack of time -Ongoing training Individual level: Continuously engage in KT
2024 -Resistance to change -KT champions capacity building and research literacy.
-Insufficient resources for | -Mentorship programs and peer- | Collegial/peer community level: Develop
implementation to-peer learning leadership and expert roles in KT to lead peers.
-Multidisciplinary team meetings | Engage with other disciplines and researchers.
-Tailored educational materials | Institutional/organizational level: Seck
or develop KT research experts within
organizations. Provide tailored accessible and
easily digestible summaries of research to
clinicians
Collie, 2016 | Policy -Tensions within -Institutional provision of human | Institutional/organizational level: Provide
3 researcher-clinician and financial resources human and financial resources, recognition of
interactions -Institutional recognition of KT | KT work, and opportunities for researchers to
work build a KT reputation.
-Institutional provision of
opportunity for researchers to
build a reputation in KT beyond
academic publishing
-Institutional consideration of KT
as a career asset
Dagne, 2021 | Midwifery -Lack of access to -Access to free educational Individual level: Enhance access to supportive
50

materials for RU practice.
Institutional/organizational level: Facilitate the
provision of free educational materials, critical
reviews, and full-text articles.

Dam, 20233

Public health

-Lack of consensus on
what constitutes research
evidence

-Limited skills, time, and
organizational support
through resources
-Evidence-based
priorities conflicting with
political goals

-Gaps in research
evidence

-Capacity building on
understanding and applying
research

-Clear communication from
research findings

-Local evidence to inform
context-specific policies
-Integrating evidence with other
evidence

Individual level: Enhance skill development
through targeted training programs. Learn to
compare and contrast evidence and consider all
‘levels’ of evidence to address complex issues.
Institutional/organizational level: Provide
human and financial resources, recognition of
KT work, and opportunities for researchers

to build a KT reputation. Promote the bridge
between political goals and evidence-based
priorities.
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First author, | Field Barriers Facilitators Recommendations for KT strategies*
year
De Leo, 2019 | Midwifery -Lack of education N/A Individual level: Target the lack of education
b and training offered and training with specific KT methods and
in methods and operationalizing KT.
operationalizing KT Collegial/peer community level: Address
-Limited confidence limited confidence in translating research to
translating research to practice through mentorship and peer learning.
practice
Dobbins, Public health | N/A -Close physical proximity Collegial/peer community level: Enhance
2018 # amongst practitioners, peers, and | collaboration through physical proximity and
colleagues enabling collaboration | technology.
-Technology allowing for virtual |Institutional/organizational level: Support
communication to collaborate in-person events and mentorship for applying
-Sponsorship of in-person or evidence in practice.
online events
-Mentorship and modeling for
intergenerational learning that
includes hands-on application
of evidence to practice in
supportive environments
-Organizational support of
communities of practice in
specific geographical areas
to provide opportunities
for networking allowing
practitioners and researchers
alike to meet and share in
substantive KT conversations
improving morale and attitudes
regarding KT
Doja, 2022'* | Medical -Time constraints -Easily accessible summaries, Individual level: Build KT knowledge capacity
education -Resistance to engage reviews, and guidelines of and research literacy among individuals to
in the literature from primary research reduce time needed to engage in research.
colleagues -Supportive “champions” for Collegial/peer community level: Develop
engaging in the literature leadership and expert roles in KT to guide and
hold stakeholders accountable.
Institutional/organizational level: Seek
or develop KT research experts within
organizations. Provide accessible and easily
digestible summaries of research to clinicians.
Edwards, Clinical -Poor methodological -Adhering to reporting guidelines | Individual level: Engage in research studies
2023% care (stroke rigor of studies in research (e.g., CONSORT) with high methodological rigor, as well as
rehabilitation) | (study design, sample -Standardized outcome measures | transparent outcome measures and complete
size, inconsistent or across domains reporting of findings.
incomplete reporting) -Systematic studies and Institutional/organizational level: Develop
-Lack of standardized adherence to transparent standardized outcome measures for specific
outcome measures in reporting practices protocols within chiropractic related studies.
studies Contribute funding to such studies.
-Feasibility issues,
including high costs
and lengthy protocols for
clinical implementation
302 J Can Chiropr Assoc 2025; 69(3)
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-EBP summaries/tools
-Communication with
researchers
-Compensation/protected time

First author, | Field Barriers Facilitators Recommendations for KT strategies™
year
Généreux, Disaster -Poor communication -Intergenerational collaboration | Individual level: Develop intergenerational
2019 * management between researchers, (transfer of knowledge between | collaboration and mentorship programs.
policy makers, and experienced and novice Collegial/peer community level: Build a strong
practitioners professionals) culture that values KT through peer support.
-Mentorship programs Institutional/organizational level: Encourage
-Strong culture valuing KT effective communication strategies within
organizations.
Glegg, 20213 | Pediatric N/A -Organizational supports that Institutional/organizational level: Enhance
research include building resource organizational support to build resource capacity
capacity and networks to and networks for KT activities, including
participate in KT activities, providing education, training, and motivation/
sharing accessible evidence, incentives.
providing education and
training, providing motivation/
incentives, assisting with
research by providing access
to consultations, and providing
research-dedicated space
Grant, 2020 | Nursing N/A -Organizations forming the Institutional/organizational level: Develop an
37 landscape of priority, value, and | organizational culture and landscape that values
allocation of resources for KT KT, including providing access to electronic
-Organizations forming a KT resources and dedicated time for KT-related skill
culture development.
-Access to electronic resources
-Organizational time and space
to participate in KT-related skills
development
Hallé, 2024'¢ | Physical and N/A -Partnership and communication |Individual level: Engage in KT professional
occupational between academic faculty and development workshops and courses.
rehabilitation clinical preceptors Collegial/peer community level: Collaborate
therapy -Continuing professional with academic faculty as a clinician, and engage
development workshops in consistent communication.
-Involving panels of stakeholders | Institutional/organizational level: Integrate
(researchers, clinicians, patients) |researchers, clinicians and patients into
in classrooms to discuss EBP classroom discussions surrounding KT. Foster
-Creating joint clinical-academic | collaborative positions within both academic and
positions to strengthen EBP roles | clinical settings.
Haynes, Academic N/A -Organizations forming the Institutional/organizational level: Foster a
2018 # research landscape of priority, value, and | culture and landscape that prioritizes and values
allocation of resources for KT KT.
-Organizations forming a KT
culture
Hanson, Clinical care N/A -Knowledge broker, KT Individual level: Communicate with topic-
20241 (erebral palsy champion, mentorship support relevant researchers and offer perspective.
rehabilitation) -In-person workshops Collegial/peer community level: Develop

leadership and expert roles in KT to champion
KT initiatives and mentor colleagues.
Institutional/organizational level: Seek

or develop KT research experts within
organizations. Provide accessible and easily
digestible summaries of research to clinicians.
Compensate clinicians for time dedicated to KT
work. Host KT workshops.
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-Limited resources
-Lack of communication
between involved

-Electronic evidence library

First author, | Field Barriers Facilitators Recommendations for KT strategies*
year
Heinsch, Social work -Difficulty developing N/A Institutional/organizational level: Tackle the
2018 3! and maintaining challenge of maintaining funding partnerships to
continuity and motivation support continuous motivation for KT.
in funding partnerships
Jakobsen, Policy -Lack of time, skills, and | N/A Individual level: Address the lack of time,
2019 % incentives skills, and incentives through focused education
and training.
Keay, 2020 ° | Veterinary -Lack of education N/A Individual level: Improve education and
medicine and training offered training in KT methods.
in methods and Collegial/peer community level: Build
operationalizing KT confidence in translating research to practice
-Limited confidence through peer engagement.
translating research to
practice
Kerr, 2023 | Clinical care -Time constraints -Knowledge brokers Individual level: Engage with accessible and

relevant research.
Collegial/peer community level: Foster
collaborative partnerships between researchers,

stakeholders practitioners, and patients that encourages
consistent communication. Consider engaging
with knowledge brokers.
Institutional/organizational level: Address the
lack of time, resources, and support for KT and
dissemination efforts.

Kwok, 2022* | Speech -Organizational -Support from personnel and Collegial/peer community level: Support
language restrictions technology colleagues in appraising and understanding new
pathology -Questioning relevance research and translating findings. Promote open

and validity mindedness to colleagues for considering all
relevant research prior to questioning relevance
and validity.
Institutional/organizational level: Establish a
culture that is supportive of research integration
into practice.

Lawrence, Policy -Lack of time, resources, |- Research-users engagement in | Individual level: Enhance understanding of

2019 4 funding, incentives the research process (especially | research evidence among policymakers.

-Limited collaboration when building consensus around | Collegial/peer community level: Facilitate
and communication policy issues) engagement in the research process for building
amongst researchers and consensus on policy issues.
policy makers
-Limited understanding
of research evidence
Mallidou, Medicine N/A -Organizational policy and Institutional/organizational level: Emphasize
2018 % working environment that values | the creation of policies and environments that
KT and EBP value KT and EBP.
McGinty, Inter- N/A -Research-users engagement in | Collegial/peer community level: Facilitate
2019% disciplinary the research process (especially | research-user engagement in the research
when building consensus around | process.
policy issues)
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to KTA frameworks rather than
creating new ones

First author, | Field Barriers Facilitators Recommendations for KT strategies™
year
McLean, Academic -Lack of funding -Funding directly informed by Individual level: Provide clear guidance and
2018 ¢ research -Funding with unclear and geared toward policy for KT | training on aligning research with policy-driven
goals or allocation -Funding that aligns with KT goals.
researcher and institutional goals | Collegial/peer community level: Encourage
-Research funders collaborating | collaboration among stakeholders for policy-
with other stakeholders informed research.
Institutional/organizational level: Ensure
funding aligns with the institutional and
researcher goals for KT.
Montpetit- Physical and -Lack of time and -Collaborative partnerships Individual level: Improve practical KT
Tourangea, |occupational resources between researchers, knowledge and skills among researchers and
2020 % rehabilitation | -Minimal stakeholder practitioners, and patients practitioners.
therapy engagement -Practical, and KT related, Collegial/peer community level: Foster
-Lack of support for KT |knowledge and skills of collaborative partnerships between researchers,
and dissemination efforts | researchers and practitioners practitioners, and patients.
Institutional/organizational level: Address the
lack of time, resources, and support for KT and
dissemination efforts.
Murphy, Clinical care -Steep learning curves -Continuous training Individual level: Improve KT knowledge and
2024* (neurorehabili- | for working with new -Involving clinicians in the skills among clinicians.
tation) technology research and development Collegial/peer community level: Foster
-Lack of integration process collaborative partnerships between researchers,
with existing clinical -Aligning research and practitioners, and patients.
workflows development with clinical goals | Institutional/organizational level: Summarize
how new research and technology can be
integrated into existing workflows.
Mwendera, AIDS research | -Researchers lack of -Collaboration efforts made by Individual level: Enhance communication skills
2016 communication skills researchers, policy makers, and | among researchers.
-Lack of research practitioners across disciplines Collegial/peer community level: Improve
collaborations research collaboration and public engagement
-Lack of platforms for platforms.
researchers to engage Institutional/organizational level: Address
with the public the lack of funder-driven research and establish
-Lack of funder-driven clear institutional policy positions.
research
-Unknown institutional
policy positions
-Lack of research
repositories
Philipson, Dementia care | N/A -Institutional provision of human | Institutional/organizational level: Allocate
2016 and financial resources resources and recognize KT work as a vital skill.
-Institutional recognition of KT
work
-Consideration of KT as a skill
Presseau, Inter- -Optimizing models/frameworks | Individual level: Develop skills to apply
2022% disciplinary for quality care by tailoring them | existing frameworks to various aspects of the

KTA framework.
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-Misconceptions of
certain research
-Time constraints

First author, | Field Barriers Facilitators Recommendations for KT strategies*
year
Roberge- Physical and -Tensions within -Physical proximity amongst Individual level: Tackle tensions within
Dao, 2019 * | occupational researcher-clinician practitioners, peers, and researcher-clinician interactions by facilitating
rehabilitation | interactions colleagues enabling collaboration | better communication skills.
therapy -Technology allowing for virtual | Collegial/peer community level: Enhance
communication to collaborate physical proximity and use technology for
-Mentorship and modeling for collaboration.
intergenerational learning that Institutional/organizational level: Support
includes hands-on application communities of practice for networking and
of evidence to practice in morale improvement.
supportive environments
-Organizational support of
communities of practice in
specific geographical areas
to provide opportunities
for networking allowing
practitioners and researchers
alike to meet and share in
substantive KT conversations
improving morale and attitudes
regarding KT
-Clinician involvement at the
start of project conceptualization
and throughout the research
process
Szmaglinska, | Clinical care -Lack of formal training | N/A Individual level: Address narrow-sightedness
2024 2 and education through broader context training.

Tait, 2019 *

Policy

-Lack of education
and training offered
in methods and
operationalizing KT
-Limited confidence
translating research to
practice

-Focusing on developing
capacity building, identifying
knowledge-practice gaps, and
research literacy skills

-Close physical proximity
amongst practitioners, peers, and
colleagues enabling collaboration
-Technology allowing for virtual
communication to collaborate
-Mentorship and modeling for
intergenerational learning that
includes hands-on application
of evidence to practice in
supportive environments
-Organizational support of
communities of practice in
specific geographical areas

to provide opportunities

for networking allowing
practitioners and researchers
alike to meet and share in
substantive KT conversations
improving morale and attitudes
regarding KT

Individual level: Focus on developing capacity
building and identifying knowledge-practice
gaps.

Collegial/peer community level: Utilize
technology for virtual collaboration and foster
close physical proximity for effective teamwork.
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-Lack of context

for researchers and
practitioners on the end
goal

First author, | Field Barriers Facilitators Recommendations for KT strategies™
year
Kengne Talla, | Rehabilitation | -Limited availability of | -Organizational support through | Individual level: Engage in networking events
2023% researchers and clinicians | clinician release time for KT with researchers and other clinicians. Dedicate
-Limited budget and activities time to KT capacity building.
resources -Administrative support with Collegial/peer community level: Foster close
-Role confusion and expertise in KT physical proximity for effective teamwork.
overlap -Close physical proximity Institutional/organizational level: Provide
between clinicians and resources, including human, and create
researchers environments conducive to KT. Provide
-Opportunities for networking release time for clinicians to engage in KT and
with researchers opportunities for researchers and clinicians to
network.
Thiirliman, | Nursing N/A -Mentorship Individual level: Engage in broad-context
2022 *# -Understanding of role training to amplify motivation and willingness
-Motivation and willingness to to learn.
learn Collegial/peer community level: Foster
-Teamwork and commitment collaboration and conversation among
practitioners and researchers. Mentor those who
may require it, or seek a mentor for translating
evidence to practice.
Uzochukwu, | Policy -Distrust and lack -Collaboration amongst all levels | Collegial/peer community level: Foster
2016 # of respect between -Trust, mutual respect, and a collaboration, trust, and mutual respect between
researchers and policy shared understanding on the researchers and policymakers.
makers importance of evidence informed | Institutional/organizational level: Present
policy making among researchers | research findings in actionable formats for
and policy makers policymakers.
-Research findings presented
in a way that is relevant and
actionable for policy makers
-Policy makers with skills and
knowledge in understanding
research
Vaucher, Medicine -Physicians’ distrust -Time and space Individual level: Address training gaps and
2016 ¥ of pharmaceutical firm -Personalized and interactive KT | methodological competencies through targeted
influence in clinical activities education.
research -Collegial and institutional Collegial/peer community level: Promote
-Non-publication support personalized and interactive KT activities to
of negative results -Low-pressure, collaborative and | foster collegial support.
(publication bias) supportive environments Institutional/organizational level: Provide
-Training gaps -Resources provided that are resources and create environments conducive
-Lack of sufficient dedicated to ensuring RU in to RU practice and systematic knowledge
methodological practice consumption.
competences - Provision of pre-digested and
-Perceived mismatch trusted information and paid time
between guideline in daily practice to systematically
recommendations and reading medical journals
realities of patients’
clinical circumstances
Verville, Inter- -Narrow-sightedness on | -Collaboration and conversation | Individual level: Address narrow-sightedness
20213 disciplinary individual projects among practitioners and through broader context training.

researchers

Collegial/peer community level: Foster
collaboration and conversation among
practitioners and researchers.
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First author,
year

Field

Barriers

Facilitators

Recommendations for KT strategies*

Wiss, 2024 »

Pharmacy and

-Skepticism of evidence

-Perceived benefits of the

Individual level: Address narrow-sightedness

goals or allocation

-Funding that aligns with
researcher and institutional goals
-Research funders collaborating
with other stakeholders

clinical -Lack of awareness on research/treatment/program through broader context training.
scope of practice -Economic incentives (research | Collegial/peer community level: Foster
-Limited interdisciplinary | findings benefit clinician) collaborative partnerships between researchers,
collaboration practitioners, and patients.
Institutional/organizational level: Summarize
scope of practice for members. Summarize
emerging research findings, and highlight how
findings could benefit clinicians and/or patients.
Zych, 2019 * | Academic -Lack of funding -Funding directly informed by Individual level: Provide clear guidance and
research -Funding with unclear and geared toward policy for KT | training on aligning research with policy-driven

KT goals.

Collegial/peer community level: Encourage
collaboration among stakeholders for policy-
informed research.
Institutional/organizational level: Ensure
funding aligns with the institutional and
researcher goals for KT.

EBP = evidence-based practice; KT = knowledge translation; /KT = integrated knowledge translation; N/A = not applic-
able; RU = research utilization.

*Recommendations for strategies based on barriers/facilitators from included studies and consensus amongst authors
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Despite advancements in research and guidelines of
healthcare, there are still situations where clinicians
may lack experience or face limited evidence to inform
decision-making. In these situations, healthcare
providers should provide care within their scope of
practice considering all available evidence-based
options, the patient’s preferences, and the clinical
context through a clinical expertise lens.

This decision-making tool serves as a guide for
patient-centred clinical decision-making in chiropractic
care. It integrates clinical expertise with the pillars of
evidence-based practice, taking into account the best

Lorsqu’il y a peu ou pas de données de recherche: un
outil de prise de décision clinique

Malgré les avancées dans la recherche et les lignes
directrices en matiere de soins de santé, il existe
encore des situations ou les cliniciens peuvent manquer
d’expérience ou faire face a un manque de données
probantes pour orienter la prise de décision. Dans
ces situations, les professionnels de la santé devraient
fournir des soins dans le cadre de leur champ d’exercice
en tenant compte de toutes les options fondées sur des
données probantes disponibles, des préférences du
patient et du contexte clinique au moyen du prisme de
I’expertise clinique.

Cet outil d’aide a la prise de décision sert de guide
pour la prise de décision clinique axée sur le patient
en soins chiropratiques. Il intégre I’ expertise clinique
avec les piliers de la pratique fondée sur des données
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available research evidence, patient preferences, and
the clinical context. Examples are provided on using the
tool within chiropractic care for conditions with large
bodies of supporting evidence (e.g., low back pain), and
conditions with little to no evidence (e.g., Parkinson’s
disease), to illustrate the broad applicability of how

to use (and how not to use) this tool in the field of
chiropractic care.

Author’s Note: This paper is one of seven in a series
exploring contemporary perspectives on the application
of the evidence-based framework in chiropractic
care. The Evidence-Based Chiropractic Care (EBCC)
initiative aims to support chiropractors in their delivery
of optimal patient-centred care. We encourage readers to
review all papers in the series.

(JCCA. 2025;69(3):309-329)

KEY WORDS: chiropractic, clinical decision tool,
evidence-based practice, clinical decision-making

probantes, en tenant compte des meilleures données
probantes disponibles, des préférences des patients et
du contexte clinique. Des exemples sont fournis sur
l’usage de l’outil dans les soins chiropratiques pour
des problemes de santé ayant un grand nombre de
données probantes (par exemple, la douleur lombaire)
et des problemes de santé avec peu ou pas de données
probantes (par exemple, la maladie de Parkinson), afin
d’illustrer la vaste applicabilité de la facon d’utiliser (et
de ne pas utiliser) cet outil dans le domaine des soins
chiropratiques.

Note de I'auteur: Ce document fait partie d’une
série de sept documents examinant les perspectives
contemporaines sur la mise en ceuvre du cadre fondé sur
des données probantes pour les soins chiropratiques.
L’initiative de soins chiropratiques fondés sur des
données probantes (SCFDP) vise a soutenir les
chiropraticiens dans la prestation de soins optimaux
axés sur le patient. Nous encourageons les lecteurs a
consulter tous les articles de la série.

(JCCA. 2025;69(3):309-329)
MOTS CLES : chiropratique, outil de prise de décision

clinique, pratique fondée sur des données probantes,
prise de décision clinique

Introduction

“Evidence does not make decisions, people do” - R. Brian
Haynes, PJ Devereaux and Gordan H Guyatt, 2002. (doi:
https://doi.org/10.1136/bmj.324.7350.1350)'

Chiropractic care, including manual therapies, such as
spinal manipulative therapy (SMT), has been found
to be both safe and effective for treating back or neck
pain and other musculoskeletal (MSK) or neuro-MSK
(nMSK) conditions (e.g., cervicogenic headache).> As
a conservative approach, chiropractic care has also been
shown to be cost-effective in the treatment of these con-
ditions,*® though further research is needed’'’. Indeed,
the evidence-base for chiropractic continues to evolve
at an impressive pace, with recent years witnessing in-
novative and systematic research in previously under
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investigated areas (e.g., maintenance care),!'"'3 as well
as expansion of available tools such as evidence-based
clinical practice guidelines (CPGs) through the work of
organizations like the Canadian Chiropractic Guideline
Initiative (CCGI). Nevertheless, there may still be instan-
ces in practice when clinicians are faced with scenarios
in which they lack experience with managing particular
aspects of a patient’s presenting clinical complaint (e.g.,
diagnosis, etiology, therapy, prognosis). Further, in cer-
tain cases there may be contradictory evidence, or little or
no high-quality clinical research evidence' available that
is relevant to the patient’s clinical state and circumstances
to inform the shared management decision between the
patient and clinician.''> Importantly, little or no research
evidence does not just include a lack of evidence in gen-
eral, it also applies to situations where existing evidence
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may not be obviously applicable to a specific patient. For
example, previous research on a clinical topic may have
been exclusively conducted on adults aged 18 to 65 years
of age, but the specific patient is a youth or older adult,
and guidance is needed on how to proceed.

When there is no clear research evidence that directly
addresses a patient’s particular situation, it may be pos-
sible to move forward with providing care,'® as long as
the proposed treatment is in line with the best available
research evidence, is in the patient’s best interest, falls
within the chiropractic scope of practice, and adheres to
the standards of practice, guidelines and policies set out
by the regulatory body of the jurisdiction in which the
chiropractor is practicing. To guide the systematic exer-
cise of patient-centred clinical decision-making in cases
where clarity is lacking, this paper introduces a clinical
decision tool, which is a three-step decision algorithm.

Following the evidence-based medicine (EBM) model
first proposed by Sackett e al. in 1996, and later refined
by Haynes, Devereaux and Guyatt in 2002,"® we view
clinical expertise as the lens through which the three pil-
lars of evidence-based practice (EBP) are integrated: (1)
best available research evidence, (2) the patient’s prefer-
ence and actions, and (3) the clinical state and circum-
stances'®. When there is little or no high-quality evidence
(e.g., from systematic reviews or randomized controlled
trials [RCTs]') to inform decision-making for a particular
patient circumstance such as a therapeutic intervention,
the clinician must incorporate the remaining pillars of the
evidence-based model, and perform a critical assessment
of the evidence that does exist (e.g., cohort or case-con-
trol studies). The clinician must also incorporate the high-
est-quality evidence for related conditions (e.g., system-
atic review of RCTs supporting the treatment of a con-
dition such as Tennis elbow to inform the management
of a patient with Golfer’s elbow), basic science studies,
and generally accepted mechanisms to help inform bio-
logical plausibility. Biological plausibility is one of the
nine criteria in epidemiology proposed by Bradford-Hill
to help determine whether measured or observed asso-
ciations are causal."” In the context of chiropractic treat-
ment, biological plausibility would include consideration
of whether there are known anatomical or physiological
mechanisms which indicate that a given condition (e.g.,
cervicogenic headache) or set of symptoms (e.g., whip-
lash-associated disorder) might arise from MSK-related

J Can Chiropr Assoc 2025; 69(3)

issues, and thus benefit from chiropractic treatment. We
discuss biological plausibility in more depth below (see
‘Biological Plausibility’).

Decision tools are commonly used across healthcare
disciplines to help people and organizations make effect-
ive and reliable evidence-based decisions, in contexts
often characterized by a significant degree of complexity
and uncertainty.?*?' Such tools may be designed to support
clinicians to make evidence-based diagnostic or treatment
decisions,”**or they may be targeted to organization level
decision-making in areas such as service delivery, guide-
line development or health policy initiatives®. There are
also numerous tools that have been developed to support
patients’ healthcare decisions®® by providing patients with
information about treatment or screening options that are
available, as well as the benefits and harms associated
with these options?’.

We searched three databases (Scopus, Web of Science
and PubMed) for chiropractic or MSK-related clinic-
al decision aids that were published in the past 10 years
(since January 2012) and which were aimed specifically
at supporting evidence-based clinical decision-making in
instances where there is a paucity of research evidence.
This search affirmed Leboeuf-Yde et al.’s'® previous find-
ing that most clinical tools are directed towards chiro-
practic care in specific domains?®*~. To our knowledge no
general guidance applicable to instances in which the re-
search evidence base remains underdeveloped have since
been published. Indeed, our search turned up only two
tools which met our criteria for broad applicability'®*! and
only one which addressed the challenge of proceeding in
an evidence-based manner when little research evidence
is available!®.

In 2016 Amorin-Woods and Losco® published a tool
called “*PICO-D’ Management” which provides a use-
ful general framework for evidence-based clinical deci-
sion-making, in instances where there is an established
evidence base. Originally developed as a pedagogical tool,
it was published in the expectation that practitioners “may
also find it useful for applying defensible evidence-based
practice.” (p. 1).*' The model is based on making a deci-
sion to treat based on a comparison between chiroprac-
tic, “usual medical care” and/or “natural history” (e.g.,
do nothing). It includes within its broader framework a
ranking of available evidence (syntheses such as system-
atic reviews and CPGs appearing at the top, followed by
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strong, moderate, weak, or absent
evidence) for both chiropractic
and “usual medical care” .’ The
tool may therefore be useful
for supporting decision-making
situations where one or more of
these evidence bases is well de-
veloped. However, other than
a reference to the “traffic light
model” (p. 8) (discussed below)
the tool is largely silent on what
to do in situations where this is
not the case.”

By contrast, the model de-
veloped by Leboeuf-Yde et al.
in 2013 is expressly aimed at
guiding clinical decision-making
in the absence of high-quality
research evidence.'® The latter
decision framework is called the
“Traffic Light System”, and is
based on three questions that are
designed to be applicable to most
clinical situations, including and
especially those for which re-
search evidence is limited, ab-
sent or conflicting. The present
decision-making tool therefore
updates and expands upon this
earlier model to include addition-
al clinically oriented scientific
considerations for the practition-
er, as part of the evidence-based
decision-making process. These
additions are offered in the spirit
of further enhancing the work of
Leboeuf-Yde ef al. to help guide
clinicians in the delivery of evi-
dence-based chiropractic care,
particularly in instances where
research evidence is absent or
conflicting.'®

The present tool is structured
around a series of questions, or-
ganized into three steps. Figure
1 outlines this principle-based
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The Three-Step Decision Algorithm

If a patient has a condition for which a standard of care exists, the patient should always be referred
for this care prior to proceeding further with the decision tool.

STEP 1: Critical Appraisal of the Quality and Applicability of the Evidence

Step 1A: Does the current evidence suggest there are safety issues?

YES

or Unclear

L

After reV|eW|ng the

Stop and discuss
next steps with
the patient
(e.g., areferral to
another regulated
health care
professional)

Proceed
to Step 1B

considerations above,
is it reasonable
to proceed?

YES I 1 NO

or Unclear

Step 1B: Does the current evidence suggest the treatment is effective?

NO

or Unclear

YES ®

Proceed to
developing
a plan of care
in collaboration
with the patient

After reviewing the
considerations above,
is it reasonable
to proceed?

Stop and discuss
next steps with
@ » the patient
(e.g., a referral to
another regulated

health care
professional)

1 NO

or Unclear

Proceed
[ procees WA—
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STEP 2: Assessment of Scientific Considerations

Step 2: Are there other scientific considerations (e.g., biological plausibility, experimental
evidence, evidence of effectiveness with related conditions or in different populations,
temporality, etc.) that suggest that the proposed treatment will have a positive impact
on the patient?i

-
YEs @)
A 4

Proceed
to Step 3

NO

or Unclear

Stop and discuss next steps with
patient (e.g., a referral to another
regulated health care professional)

STEP 3: Assessment of Clinical Training and Experience

Step 3: Is the procedure or treatment based on generally accepted clinical training
and/or experience?'

?
0s?

Pause and consider: @J

1. Is the procedure or treatment widely accepted by the profession? In assessing whether a treatment is widely used, one should consider
if it falls within the chiropractic scope of practice and is taught within an accredited, degree granting chiropractic program. If it was not
previously taught, is the diagnostic or therapeutic procedure now in the core curriculum, post-graduate curriculum, or continuing educa-
tion division of an accredited chiropractic educational institution? For example, there may not be an RCT of thoracic spine manipulation
for mid-back or rib pain currently available, but this procedure is nevertheless taught within accredited chiropractic programs. Therefore,
it would be considered as widely accepted within the profession.

2. Is the justification of this treatment or procedure based on preliminary evidence from other sources (e.g., successful clinical
observation, published case studies, cohort studies, qualitative studies, consensus expert opinion, etc.)?

3. Your own individual clinical expertise and experience in treating a particular condition. For example, have you had previous experience
with a successful trial of therapy in treating the condition? Do you have recognized specialty training in an area
(e.g., sports chiropractic) that gives you an additional level of expertise relative to the clinical condition?

After reviewing the considerations above, is it reasonable to proceed?

= NO
YES @ or Unclear

\ 4

Discuss potential

Stop and discuss next steps with
patient (e.g., a referral to another
regulated health care professional)

trial of therapy
with patient

i In looking at costs, there are several elements to consider: Are the outcomes of the chiropractic treatment better than alternatives? If the outcomes are similar (ie., chiropractic care vs. alternative), is the
cost of the chiropractic treatment lower (e.g., manual therapy vs. surgery)? What are the social costs associated chiropractic treatment versus the alternatives (€.g., manual therapy vs. pharmaceutical
approach to pain management)? For instance, is there a risk of addiction with certain pharmaceuticals, such as opioids, in pain management? Does chiropractic treatment result in faster return to work
or recovery time for patients? Are there additional psychosocial and emotional costs to consider? With any cost analysis or econommic evaluation, the perspective (i., patient, institution, healthcare system,
societal) and time horizon (e.g., 3 months, 1 year, 10 years, or lifetime) matters. In many cases, chiropractic care has the potential to represent lower cost and fewer risks than surgical or other invasive
interventions (e.g. injections), while also having the benefit of keeping people active and productive.

i Hill, AB. The

and disease: or Proc R Soc Med. 1965;58:295-300.

|t is important to keep in mind that the decision to move forward in Step 3 is based on the critical decision in Step 2 of whether there are other scientific considerations (e.g., biological plausibility,
experimental evidence, evidence of effectiveness with related conditions and/or different populations, temporality, etc.) that suggest the proposed treatment may result in positive outcomes for the patient
We are aware that suggesting the proposed treatment should be widely accepted runs the risk of argumentum ad populum (i.e., a fallacious argument that concludes a proposition to be true because
many or all people believe it; it alleges that ‘if many believe so, It is s”). However, on balance, we believe it is a reasonable consideration to make. At the same time, relying only on long-term and/or widely
accepted treatments can limit the potential for clinicians to deliver care that may be beneficial to certain patients. For instance, a treatment that is not widely used may be uninvestigated because only a
few people have undertaken the education and training to administer it. Similarly, conditions that are less prevalent may not yet be extensively researched, simply because there has not been a sufficient
number of patients to conduct a formal, randomized controlled trial. In addition, there is oftentimes only limited funding available to conduct investigations on the clinical effectiveness of chiropractic care,
and what funding that does exist tends to be prioritized towards studies on major morbidities such as low back and neck pain, rather than mid-back pain or other neuromusculoskeletal conditions.
Furthermore, certain populations (e.g., seniors,) may not be included in the research

Figure 1.
Proposed three step decision tool for use within chiropractic practice.

approach to designing a trial of therapy. Assessment of
the research evidence relative to these steps will assist the
chiropractor in deciding whether and when to stop and
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discuss other options, such as
referral to a different healthcare
professional, or proceed with an
N of 1 clinical trial of therapy,
tailored to the individual patient.
In the latter case, as always, clin-
icians should initiate treatment
and management with discretion.
In addition to the tool, it is im-
portant to note that although it is
challenging to master the skills
of critical appraisal, learning and
practicing critical appraisal of the
literature is extremely valuable
for practitioners. For example, a
study may not have had an ad-
equate control group, lacked an
appropriate randomization strat-
egy, or was unclear on inclu-
sion criteria. These limitations
could impact the outcome of the
research, and hence the practi-
tioner’s trust in the study’s con-
clusions. We refer readers to the
Critical Appraisal Skills Program
(CASP) for specific checklists
and guidance on critically ap-
praising different types of study
designs (https://casp-uk.net/casp-
tools-checklists/).

It should also be pointed out
that dependent on the practition-
er’s expertise and/or patient pref-
erence, it is possible to reach dif-
ferent conclusions using the tool.
For example, a chiropractor with
advanced fellowship training
may have knowledge and exper-
tise that a colleague does not, en-
abling them to apply that exper-
tise in a trial of care. Therefore,
different clinical decisions are
an acceptable outcome, as long
as the full tool has been utilized

and carefully evaluated at each step, and the individual
patient’s safety, best interests, their clinical state and cir-
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cumstances, and the best available evidence, have been
accounted for.

Biological plausibility

In line with Leboeuf-Yde et al.,'S we define biological
plausibility as the degree to which a concept, procedure,
or treatment aligns with the chiropractic and scientific
communities’ understanding of biological or scientific
principles. When the underlying rationale of a procedure
or concept is biologically plausible, it means that it makes
sense in the context of established scientific knowledge
and principles. In such cases, if accredited education-
al institutions and the majority of clinicians also accept
the concept, it is likely to be considered relatively ac-
ceptable.'* However, if a concept or procedure is deemed
biologically implausible, it means it contradicts or lacks
support from scientific understanding. In such cases, clin-
ical expertise alone is insufficient to justify its use and al-
ternative options such as referral must be considered. This
is because a biologically implausible concept is unlikely
to be clinically valid, as it does not align with established
scientific principles.

Biological plausibility may include conditions or
symptoms in which plausibility is connected to the patient
presentation and circumstance. For example, research
suggests there is a link between the pathophysiology of
myofascial trigger points (MTrPs) and central sensitiza-
tion,*? central sensitization and migraines,*® and MTrPs
and migraines*. An understanding of these mechan-
isms and relationships makes it biologically plausible that
treating central sensitization (CS) through spinal manipu-
lation may assist in treating MTrPs and migraines. Im-
portantly, the incorporation of biological plausibility as
a component of our decision tool is intended to eliminate
clinicians proceeding with care in biologically implaus-
ible circumstances (see Supplemental File 3, chiropractic
treatment of Parkinson’s disease).

Considerations of risk

Risks must always be considered when making a clinical
decision. Furthermore, the probability of risk should also
be considered. For instance, a clinician should consider
whether each of the risks outlined below are rare, low, or
high. The risks to the patient to consider would be five-
fold:*’
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1. Material risks to the patient of performing the treat-
ment (e.g., common but benign vs. rare but severe),

2. Risk of not doing the treatment and the condition (and
associated physical/mental health of the patient) get-
ting worse,

3. Risk of delaying start of another type of treatment in
favour of this proposed treatment,

4. Risk of negatively impacting another type of treatment
done alongside the treatment a chiropractor is propos-
ing, and

5. Relative risks compared with other forms of treatment,
including not doing anything at all.

If a chiropractor is planning on proceeding with a treat-
ment that has limited research evidence, the chiropractor
must discuss with the patient, as part of the process of
obtaining informed consent:

e The benefits of the proposed course of care,

e The potential risks of the proposed course of care, in-
cluding the potential risk of delaying another type of
treatment,

e The possibility that there may be risks that are not yet
known, given that there is little or no clinical research
evidence (e.g., if the patient is receiving concurrent
treatment for a condition and possible interactions are
not known) and,

* Whether the proposed treatment may interfere with
any concomitant care the patient may be receiving.

This is the case even where new, and limited, evidence
has been published, such as thrust manipulation for shoul-
der impingement, which is recommended in a recent sys-
tematic review and clinical practice guideline.*®°

In Canada, provincial legislation and standards of
practice, guidelines and policies set out the minimum re-
quirements for consent to treatment. For Ontario chiro-

practors, please see https://cco.on.ca/wp-content/up-

loads/2018/12/S-013 .pdf.
If a decision is made to treat or co-manage the patient

with another regulated healthcare professional/s, there are
three types of care the chiropractor can provide: (i) acute
care, (ii) care for chronic or recurrent conditions, includ-
ing supportive care,* and (iii) preventive/maintenance
care*'#21i_If a referral to another regulated healthcare pro-
fessional (e.g., orthopedic surgeon, neurologist, physio-
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therapist, etc.) is required, the patient should be referred
appropriately.

N of 1 trial of therapy
“In an era that promotes patient centred research,
comparative effectiveness, and personalised medi-
cine, N-of-1 trials allow clinicians and patients to
evaluate health interventions in a rigorous fash-
ion and to re-evaluate chronic therapies to ensure
therapeutic effectiveness is still achieved. N-of-1
trials are a unique tool to elicit patient preferences
and to facilitate shared decision-making, hence
evidence-based medicine, in real clinical prac-
tice”®
— CONSORT extension for reporting
N of 1 trial 2015 statement

An “N of 17 trial is a clinical research method that
draws on key methodological elements of group RCTs,
to assess the efficacy of a given treatment for a particular
patient.* The methodological principles of an N of 1 trial
can also be used outside of the research context to design
a high quality, time limited trial of therapy that integrates
available research evidence with the specific clinical cir-
cumstances, preferences and values of the patient.* The
N of 1 trial design, first published by Guyatt, Sackett and
colleagues in 1986, is a more rigorous method than the in-
formal trials that were common in medicine prior to this,
and provides a more reliable basis for inferring the effects
of a treatment.*4¢

N of 1 trials can be used to evaluate a range of conditions
and interventions, including MSK and nMSK disorders
and manual therapies commonly used by chiropractors.*
Patients with rare MSK or nMSK conditions, as well as
those with co-morbidities or who are undergoing concur-
rent treatments, may be especially likely to benefit from a
trial of therapy.***’In the case of rare MSK or nMSK con-
ditions (e.g., complex regional pain syndrome) there may
be little or no clinical research on which to base treatment
decisions. Likewise, since patients with co-morbidities or
who are receiving concurrent treatments are often exclud-
ed from fastidiously designed RCTs, further clinical in-
vestigation will be necessary, even where the high-quality
evidence otherwise suggests that the treatment is safe and
effective.*

Blinding and randomization are typical features of N
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of 1 trials conducted for research. Although these features
reduce bias and confounding they are not necessary if the
intention is solely to provide optimal patient care, and not
to publish or disseminate the results of the trial #i

Nevertheless, N of 1 trials are not appropriate to all
conditions. As a form of controlled trial, confounding fac-
tors should still be minimized. N of 1 trials are therefore
best suited to stable chronic conditions for which prog-
ress can be observed/tracked over time, and where the
interventions are designed to address these conditions.*’
Where a concurrent treatment is present, this should also
be stable throughout the trial .

Due to the highly individualized nature of an N of 1
trial, the frequency and duration of treatment should not
be determined a priori (e.g., an ‘x amount of treatment’
plan). Rather, these parameters should be determined on
a case-by-case basis, and based on a patient’s response to
treatment as well as with regard to relevant legislation in
the jurisdiction in which the clinician practices. A princi-
ples-based approach is outlined in the seven steps below,
and emphasizes safety, patient preferences and input, and
clinical judgement. As always, where information is rel-
evant and available, clinicians should consult systematic
reviews, CPGs and other forms of high-quality research
to inform their clinical judgements.

When co-designing a trial of therapy with a patient,
the following seven principles should be observed as part
of the informed consent process, in compliance with the
regulations set out by the regulatory body in the jurisdic-
tion in which the clinician is practicing. Expanding on
the general informed consent process described above, a
well-designed N of 1 trial should be developed in partner-
ship with the patient and include:

1. Discussion of risk, benefit, any potential side effects,
and alternative treatments prior to commencing the
trial;

2. Clearly defined, patient-centred outcome(s) (e.g., pain
relief, physical and emotional functioning, patient
satisfaction) defined at the outset. Outcomes should be
relevant to the patient, and be targeted to the patient’s
chief complaints and goals with respect to those com-
plaints;

3. Clearly defined time horizon, including frequency and
duration of treatments agreed prior to commencement
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of trial (e.g., see CPG for chiropractic care of low back
pain by Whalen et al *®);

4. Regular, frequent re-evaluation to assess progress
using objective and/or subjective tests and patient-re-
ported outcome measures (e.g., numeric pain rating
scale [NPRS], visual analogue scale, or functional cap-
acity questionnaires such as the Bournemouth Ques-
tionnaire, Oswestry, or Neck Disability Index)*, in-
cluding if/when there is material change to the plan of
management or a change in patient status that would
materially change the risk-benefit profile;

5. Ongoing self-observation by the patient between clin-
ical encounters to monitor symptoms (e.g., pain diary,
MYMOP2 [Measure Yourself Medical Outcome Pro-
file v.2]), and at regular intervals (e.g., daily or weekly)
to minimize patient recall bias;

6. Investigation and documentation of the presence or ab-
sence of adverse events; and

7. Investigation and documentation of secondary benefits
not directly related to the MSK or nMSK condition/
goals (e.g., improved sleep quality).

If the patient is showing serious or persistent side ef-
fects, or not showing progress, the nature of the trial of
therapy should be reconsidered and discussed with the
patient. A trial of therapy should be ceased if/when any of
the following occur:

e The agreed upon time limit is reached and there is no
sign of improvement,

* The patient is getting worse,

e The patients’ goals are achieved,

e The patient has a significant change in health status,
whether related or unrelated to the condition for which
they are receiving treatment, or

e There is a change to informed consent.

Guide to the supplemental files: using the decision-
making framework with a patient’s clinical state and
circumstances

There are conditions which chiropractors see every day
in practice for which there is no high-quality research
evidence of direct treatment effectiveness; however, pa-
tients report improvements when chiropractors treat the
MSK- or nMSK symptoms associated with these condi-
tions rather than the underlying disease or condition itself.
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For example, a patient with post-traumatic stress disorder
(PTSD), or someone who has cardiovascular disease and
is on cholesterol lowering medication, might also suffer
with chronic back or neck pain symptoms. A patient’s
therapeutic goal may not be to cure the PTSD condition,
but rather to manage the MSK symptoms associated with
the condition through supportive care or improving their
activities of daily living. It may be that a chiropractor is
co-managing the condition with other health profession-
als for whom the underlying disease or condition square-
ly falls within their respective scope of practice yet there
exists an MSK or nMSK component related to the symp-
toms.

As such, we have developed a series of three supple-
mentary files, which demonstrate how the tool might be
used to answer three different clinical questions. The first
is related to therapy for a specific nMSK condition (mi-
graine headaches), the second is related to the concept of
maintenance care, and the third is related to the treatment
of a non-MSK condition. For this last example, we chose
Parkinson’s disease to illustrate how the tool prevents
chiropractic treatment of non-MSK conditions but sup-
ports the co-management of MSK or nMSK symptoms
associated with these conditions. Our goal in these files is
to demonstrate how the tool can be used by clinicians to
answer different types of clinical questions. Although we
present three examples related to questions about therapy,
the tool may also be useful for addressing other types of
clinical questions (e.g., diagnosis, etiology, prevention,
prognosis).

i The authors of this paper have operationally defined research
evidence as scientific findings vetted through the scientific
community (e.g., during either conferences attended by subject
matter experts or by the peer-review journal process).

ii  The three types of chiropractic care are: chiropractic care for acute

conditions, chiropractic care for chronic/recurrent conditions,

including supportive care and chiropractic care for prevention/
maintenance **+

N of 1 trials are more reliable due to their prospective crossover

design, which allows the clinician to compare the effects of two or

more interventions.**” This is commonly referred to as “ABAB”

testing where “A” represents the tested intervention and “B”

represents a comparator.*’

ii
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Supplemental file 1. Treatment question: treatment
of patients with migraine headache

Migraines are a condition commonly treated by chiro-
practors with varying levels of evidence and conclusions
supporting the use of spinal manipulative therapy (SMT)
for migraine treatment.”*>* One of the challenges relat-
ed to migraines is the large number of different types of
headaches that may overlap with, or be confused with,
migraines. Version 10 of the International Classification
of Diseases (ICD) classifies migraine as a category of
headache. However, even within the migraine classifica-
tion there are 13 different codes that describe the variation
and diagnosis of migraine headaches in greater detail >
Use of the decision tool for migraine via chiropractic care
is discussed below, however, as an example of utilizing
the decision tool in clinical practice, please refer to Figure
2 at the end of this section.

Patient profiles

Patient A:

e 37-year-old, Caucasian female suffering from migraine
headaches and less intense headaches for over 20 years.

e The migraine headaches occur 2-3 times per month,
and are associated with neck and jaw pain, photo-
phobia, and cause nausea. They are triggered by stress,
weather changes and commencement of her menstrual
cycle.

e Her less intense headaches occur 1-2 times per week.

e She has been prescribed gabapentin, toradol (as need-
ed) and naproxen (2X per week).

e She suffers from anxiety and has a stressful lifestyle.

¢ She has no other significant co-morbidities.

Patient B:

e 45-year-old, Caucasian female with a 30-year history
of severe headaches and syncope.

e The headaches are debilitating and can cause nausea
and vomiting. They are triggered by stress, certain
chemical odours, red wine, and dark chocolate, and
occur 2-3 times per month.

e Manual, chiropractic care provided significant relief 10
years ago, but was discontinued after moving to a dif-
ferent city.

e Syncope is triggered by very high stress or excitement
and can last for 2-10 minutes. These attacks occur rarely.
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e MRI within the last year demonstrated an aneurysm
where the basilar artery bifurcates in the circle of Wil-
lis. The aneurysm is being monitored every 6 months.

e She is a single, yoga instructor with a low stress life-
style.

The decision tool was used in the consideration of using
high-velocity, low-amplitude, manual chiropractic ma-
nipulation as a treatment for Patient A and Patient B.

Step 1A. Does the scientific evidence suggest the
treatment is unsafe?

Patient A: There is no evidence to suggest that chiroprac-
tic treatment of migraine headaches is unsafe. Therefore,
move to Step 1B.

Patient B: While there is no evidence to suggest that
chiropractic treatment of migraine headaches is unsafe,
the presence of an aneurysm adds an additional risk factor.
Therefore, proceeding with a high-velocity, low-ampli-
tude, manual chiropractic manipulation as a treatment
would be considered unsafe.

Options: refer to another healthcare professional or return
to Step 1A to determine whether treatment with a low-
force technique may be reasonable.

Step 1B. Does the scientific evidence suggest the
treatment is effective?

Recent systematic reviews and randomized controlled
trials have examined the evidence for chiropractic and
manual therapy as a treatment for migraine. >°'-53

Key takeaways:

* There is evidence to support the effectiveness of chiro-
practic care for relief of migraine headache, but it is
limited or of a low quality.’”' For example, one sys-
tematic review concluded that “SMT may be an effect-
ive therapeutic technique to reduce migraine days and
pain intensity”’; however, the authors acknowledged
that there were methodological limitations in the stud-
ies that were included and that these results should be
interpreted as preliminary.’ Another systematic review
found no evidence of an effect of SMT on migraine®;
however, the number of included studies was limited.
A response to this review indicated that none of the
reviewed literature demonstrated a negative impact of
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SMT on migraine patients, and that the evidence sug-
gests more research in this area is warranted before
any definitive conclusions can be drawn.>* Due to the
small number of studies, and the low grade of quality
for some studies, any recommendations for treatment
should be cautious. However, a trial of chiropractic
care for migraine is justifiable, provided no contraindi-
cations for manual therapy are present.

Patient A: High-velocity, low-amplitude, manual

chiropractic manipulation

e The research evidence about chiropractic treatment
and migraine is inconclusive but evolving.

* Move to Step 2

Patient B: Low-force chiropractic technique

e The research evidence about chiropractic treatment
and migraine is inconclusive but evolving.

e Move to Step 2

Step 2. Are there other scientific considerations
(e.g., biological plausibility, experimental evidence,
evidence of effectiveness with related conditions

or in different populations, temporality, etc.) which
suggest that the proposed treatment will have a
positive impact on the patient?

Yes. Several laboratory-based studies (i.e., experimental
evidence) suggest there is a link between central sensi-
tization (CS) and migraine headaches .57 The emer-
ging research on CS and SMT, reviewed elsewhere in
this collection,’® is elucidating a possible physiologic
mechanism responsible for the clinical presentation of
migraines, among other conditions. Furthermore, re-
search on CS is also advancing our understanding of the
mechanism through which conservative techniques such
as SMT, dry needling, and therapeutic ultrasound, may
decrease the pain and disability experienced by migraine
sufferers.>**?% For example, deactivation of myofascial
trigger points (MTrPs) has been shown to reduce both
migraine pain and associated allodynia*, while periph-
eral magnetic stimulation of MTrPs in the trapezius and
deltoid muscles has also been shown to reduce migraine
frequency®. Moreover, SMT has demonstrated potential
in reducing migraine days and pain intensity, providing
a plausible biological mechanism for chiropractic care in
treating migraines, despite noting the dearth of research
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in this area rendering these conclusions preliminary.’ Re-
gardless, when considered safe, treatments targeting CS
should therefore be considered for their clinical applica-
tion in managing migraines.

Biological plausibility is one of the key considera-
tions for establishing causality of disease or treatment
effectiveness in epidemiology (i.e., the Bradford-Hill
criteria)."” These considerations include the strength, con-
sistency, specificity, temporality, dose response, coher-
ence, experimental evidence, and analogy of association.
This research linking CS and migraine headaches,**-*6¢7
as well as SMT and other conservative techniques with
CS and migraines,>**%% provides biological plausibil-
ity of chiropractic care in the safe, effective, and evi-
dence-based management of migraine symptoms.

Patient A: High-velocity, low-amplitude, manual

chiropractic manipulation

e There is growing evidence for biological plausibility
between chiropractic care and migraine headache.

* Move to Step 3

Patient B: Low-force chiropractic technique

e There is growing evidence for biological plausibility
between chiropractic care and migraine headache.

* Move to Step 3

Step 3. Is the procedure or treatment based

on generally accepted clinical training and/or
experience?

As noted above, migraines are a condition commonly
treated by chiropractors. Knowledge about the treatment
of migraines is gained through education and training in
internationally recognized accredited chiropractic pro-
grams. This knowledge is also tested as part of official
licensing examinations.®!

In its 2020 national survey, the National Board of
Chiropractic Examiners (NBCE) noted that chiropractors
reported providing care nearly once a day to patients with
headaches, making it the most common nMSK condition
treated by U.S. chiropractors.®® Over 75% of chiropractors
also reported making the initial diagnosis of headaches
for patients at least half the time.*® Close to 25% reported
co-managing headaches with other health professionals,
while 70% reported treating the condition themselves.*

As identified in Note 3 within Figures 1 and 2, a treat-
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The Three-Step Decision Algorithm

Chiropractic Care for Migraine

STEP 1: Critical Appraisal of the Quality and Applicability of the Evidence

Patient Profile

» 37-year-old, Caucasian female suffering from migraine headaches and less intense headaches for over 20 years.

+ The migraine headaches occur 2-3 times per month, and are associated with neck and jaw pain, photophobia, and cause nausea.
They are triggered by stress, weather changes and commencement of her menstrual cycle.

* Her less intense headaches occur 1-2 times per week.

» She has been prescribed gabapentin, toradol (as needed) and naproxen (2X per week).

+ She suffers from anxiety and has a stressful lifestyle.

- She has no other significant co-morbidities.

Step 1A: Does the current evidence suggest there are safety issues?
-
$°

There is no evidence to suggest that chiropractic treatment of migraine headaches is unsafe.

Therefore, move to Step 1B.
Step 1B: Does the current evidence suggest the treatment is effective?
NO

or ﬁear @

After reviewing the considerations above, is it reasonable to proceed?
|
ves @

High-velocity, low-amplitude, manual chiropractic manipulation

The research evidence about chiropractic treatment and migraine is inconclusive but evolving.
Move to Step 2
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Step 2: Are there other scientific considerations (e.g., biological plausibility,
experimental evidence, evidence of effectiveness with related conditions or in
different populations, temporality, etc.) that suggest that the proposed treatment
will have a positive impact on the patient?®

\f@

Several laboratory-based studies (i.e., experimental evidence) suggest there is a link between central sensitization (CS) and migraine
headaches.33 %% The emerging research on CS and SMT, reviewed elsewhere in this collection,* is elucidating a possible physiologic
mechanism responsible for the clinical presentation of migraines, among other conditions. Furthermore, research on CS is also advancing our
understanding of the mechanism through which conservative techniques such as SMT, dry needling, and therapeutic ultrasound, may decrease
the pain and disability experienced by migraine sufferers. This research therefore provides for the biological plausibility of chiropractic care
in the safe, effective, and evidence-based management of migraine symptoms.

Biological plausibility is one of the key considerations for establishing causality of disease or treatment effectiveness in epidemiology
(i.e., the Bradford-Hill criteria). These considerations include the strength, consistency, specificity, temporality, dose response, coherence,
experimental evidence, and analogy of association.

Move to Step 3

TEP 3: Assessment of C|

Step 3: Is the procedure or treatment based on generally accepted .
clinical training and/or experience?" 0

After reviewing the considerat ove, is it reasonable to proceed?

Is it reasonable to proceed to a trial of therapy?

-
ves @
W

Multimodal chiropractic care, including high-velocity, low-amplitude,

manual chiropractic manipulation

Inlooking at costs, there are several elements to consider: Are the outcomes of the chiropractic treatment better than alternatives? If the outcomes are similar (i.e., chiropractic care vs. alternative), is the

cost of the chiropractic treatment lower (e.q., manual therapy vs. surgery)? What are the social costs associated chiropractic treatment versus the alternatives (e.g., manual therapy vs. pharmaceutical
approach to pain management)? For instance, is there a risk of addiction with certain pharmaceuticals, such as opioids, in pain management? Does chiropractic treatment result in faster return to work
or recovery time for patients? Are there additional psychosocial and emotional costs to consider? With any cost analysis or economic ion, the persp: (i, patient, healthcare

system, societal) and time horizon (e.g., 3 months, 1year, 10 years, or lifetime) matters. In many cases, chiropractic care has the potential to represent lower cost and fewer risks than surgical or other
invasive interventions (e.g., injections), while also having the benefit of keeping people active and productive.

Hill, AB. The environment and disease: association or causation? Proc R Soc Med. 1965;58:295-300

Itis important to keep in mind that the decision to move forward in Step 3 is based on the critical decision in Step 2 of whether there are other scientific considerations (e.g., biological plausibility,
experimental evidence, evidence of effectiveness with related conditions andjor different populations, temporality, etc.) that suggest the proposed treatment may result in positive outcomes for the

patient. We are aware that suggesting the proposed treatment should be widely accepted runs the risk of argumentum ad populum (i.e., a fallacious argument that concludes a proposition to be true
because many or all people believe it; it alleges that "if many believe so, it is s0"). However, on balance, we believe it is a reasonable consideration to make. At the same time, relying only on long-term
and/or widely accepted treatments can limit the potential for clinicians to deliver care that may be beneficial to certain patients. For instance, a treatment that is not widely used may be uninvestigated
because only a few people have undertaken the education and training to administer it. Similarly, conditions that are less prevalent may not yet be extensively researched, simply because there has not
been a sufficient number of patients to conduct a formal, randomized controlled trial. In addition, there is oftentimes only limited funding available to conduct investigations on the clinical effectiveness of

chiropractic care, and what funding that does exist tends to be prioritized towards studies on major morbidities such as low back and neck pain, rather than mid-back pain or other neuromusculoskeletal
conditions. Furthermore, certain populations (e.g., seniors,) may not be included in the research

Figure 2:
Proposed three step decision tool for use within chiropractic practice
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ment that is not widely used may be uninvestigated be-
cause the condition may be rare and there have been in-
sufficient numbers of patients to conduct a formal, ran-
domized controlled trial. The same concept applies to
the current question of whether the proposed treatment is
widely used. It may be that the treatment is so unique that
only a few chiropractors have undertaken the education
and training to perform it. This does not mean the patient
cannot benefit from the treatment, but rather the clinician
should consider whether this is the case when determining
if a treatment is widely accepted. At all times, a chiroprac-
tor should consider the best available evidence and their
own individual clinical expertise, related to treating the
condition and the treatment plan being proposed, along
with their patient’s clinical state and circumstances.

If an informed decision is made by the patient to move
forward with a trial of therapy the chiropractor and patient
should agree on the desired outcomes being sought from
the treatment as well as the length of the trial of therapy,
prior to commencing treatment. This information should
be thoroughly documented in the patient record. Ongoing
reassessments of the patient’s condition should also be
conducted at regular, pre-determined intervals to assess
whether a change in treatment approach or referral to an-
other healthcare provider is necessary. See ‘N of 1 trial of
therapy’ section above for further details on conducting a
trial of therapy.

Patient A: Multi-modal chiropractic care, including
high-velocity, low-amplitude, manual chiropractic
manipulation

e [t is reasonable to proceed to a trial of therapy.

FPatient B: Multi-modal chiropractic care, emphasizing
low-force chiropractic techniques
e [t is reasonable to proceed to a trial of therapy.

Supplemental file 2. Treatment question:
maintenance care for patients with low back pain
Maintenance care is a secondary or tertiary preventative
healthcare strategy that is used by chiropractors to prevent
future episodes and/or to manage persistent bothersome
(activity-limiting) pain.'"'?#* In this treatment approach
patients are seen at regular, planned intervals rather than
by timing treatments to respond to the (re)emergence of
symptoms.

Low back pain is increasingly understood to be a per-
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sistent, recurring and often life-long condition. For this
reason, effective management strategies are highly desir-
able for patients, employers, and healthcare payers alike.

A summary of the research regarding chiropractic
maintenance care for low back pain is highlighted below
in Step 1.

For further information about the different types of
research designs that best answer different clinical ques-
tions (i.e., diagnosis, therapy, prognosis, etiology, pre-
vention, or harm), please refer to our paper in this JCCA
series on the evidence hierarchy.!s

Patient profiles

Patient A:

e 42-year-old female, works full-time shift work as a
personal support worker

e Recurring job-related low back pain

e Has experienced success with SMT for low back pain
in the past; otherwise has good self-reported physical
and mental health

e Has limited extended health coverage through work-
place benefits, and limited discretionary funds for out-
of-pocket healthcare services

Patient B:

e §82-year-old female with osteoporosis

e Lives independently and wishes to continue to do so,
but has begun to experience episodes of low back pain
which temporarily interfere with independence in daily
living

e Has experienced positive outcomes from chiropractic
care in the past

* Struggles periodically with depression and isolation

e Has excellent private health insurance coverage and fi-
nancial means to pay out-of-pocket if necessary

e Is seeking a preventative strategy to avoid low back
pain episodes and maintain independence in daily liv-
ing

Step 1A. Does the scientific evidence suggest the
freatment is unsafe?

Patient A:

* No, there is no evidence to suggest that chiropractic
maintenance care is unsafe for this patient

* Move to Step 1B
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Patient B:

* Yes, there is evidence and expert consensus that high-
force, high-velocity treatments are unsafe for patients
with osteoporosis

* No for lower force/velocity techniques

e Consider moving to Step 1B to assess the merits of a
preventative maintenance care strategy of exercise, gen-
tle manipulation/mobilization, and soft-tissue therapy

Step 1B. Does the scientific evidence suggest the
treatment is effective?

The research on maintenance care is evolving. Pursuant
to systematic reviews completed in 1996 and 2008 which
concluded that evidence for this practice was lacking,
a group of researchers in Northern Europe established
a systematic research program, known as the “Nordic
Maintenance Care Program”.*

Considering the new research evidence generated
through the Nordic Maintenance Care Program''-" as
well as studies of maintenance care in the U.S., Canada
and Egypt, a new systematic review was undertaken and
published in 2019.** The review looked at a total of 14
qualitative and quantitative research articles published
between 2007 and 2019, four of which were RCTs. Au-
thors of the 2019 review include members of the Nordic
research group, as well as those involved in previous re-
views of maintenance care.

Key takeaways:

* Maintenance care can be considered an evidence-based
method of secondary or tertiary prevention for patients
with previous episodes of low back pain (LBP) who
have responded well to treatment

e There is insufficient evidence to support the use of
maintenance care on all patients who receive chiro-
practic care

e Further research is required to understand which pa-
tients respond best to maintenance care and which
components of maintenance care are most valuable and
for which patients

e The cost-effectiveness of maintenance care is unknown

Patient A:

* Yes,arecent systematic review (high-quality evidence)
by the Nordic Maintenance Care group* suggests that
maintenance care can be an effective therapeutic ap-
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proach for patients with previous episodes of LBP who
have responded favourably to treatment

e Consider that the patient has limited resources to offset
the cost of this care, and the cost effectiveness of main-
tenance care is unknown

Patient B:

* Yes,arecent systematic review (high-quality evidence)
by the Nordic Maintenance Care group* suggests that
maintenance care can be an effective therapeutic ap-
proach for patients with previous episodes of LBP who
have responded favourably to treatment

¢ Consider that the above-mentioned systematic review
of the maintenance care literature suggests that main-
tenance care is typically understood to incorporate a
range of treatment modalities (e.g., manual therapy,
exercise prescriptions, advice on ergonomics, diet,
weight loss, and stress management) and that sessions
tend to “resemble ordinary consultations” *?

Step 2. Are there other scientific considerations
(e.g., biological plausibility, experimental evidence,
evidence of effectiveness with related conditions
or in different populations, temporality, etc.) which
suggest that the proposed treatment will have a
positive impact on the patient?
Other scientific considerations could include patient
population, temporality, and biological plausibility, as
they pertain to the patient’s clinical state and circum-
stances. For example, clinicians might consider whether
the patient has any risk factors associated with chronic or
recurrent LBP, such as depression, obesity, or workplace
risk factors.!>134262

A recent secondary analysis'? of previously published
RCT data'' looked at the differences in outcomes for pa-
tients across three different psychological subgroups, as
classified by the West Haven-Yale Multidimensional Pain
Inventory: adaptive copers, interpersonally distressed
and dysfunctional. They found that patients who received
maintenance care had “flat pain trajectories around each
new treatment period and reported fewer days with pain
compared to patients receiving the control interven-
tion”."> However, this entire effect was attributable to the
patients in the group labeled with the “dysfunctional”
psychological profile, defined as patients with high pain
severity, marked interference with everyday life, high
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affective distress, low perception of life control and low
activity levels. The study concluded that “Understanding
how subgroups of patients are likely to be affected by
maintenance care may help align patients’ and clinicians’
expectations based on realistic outcomes”."

There is also emerging evidence that cortical reorgan-
ization and altered brain functional connectivity may pre-
dict the transition from acute/episodic to chronic pain.®*
This provides preliminary experimental evidence and
biological plausibility on which a clinician could poten-
tially identify individuals who are vulnerable to develop-
ing chronic pain. The clinician could then discuss a trial
period of maintenance care with their patient, with the
aim of slowing or arresting the transition to chronic pain.

There is also accumulating research suggesting CS is a
key driver in the pathophysiology and clinical manifesta-
tion of broad profile chronic pain conditions, including
LBP.%-6 Further research suggests that SMT may achieve
its therapeutic benefits by directly modulating CS.% Bio-
logical plausibility exists, therefore, to consider the role
of SMT in a maintenance care plan for ongoing or persis-
tent chronic pain conditions."'**? Please refer to Vazic et
al. (2023)® in this JCCA collection for a detailed discus-
sion on the mechanisms of SMT that suggest its role in an
effective maintenance care program for persistent chronic
pain.

Patient A:

e Consider that the patient does have workplace risk
factors which may support the biological plausibility
of maintenance care as an effective strategy in this in-
stance

e Consider emerging research evidence to support the
biological plausibility that SMT used as maintenance
care may slow/prevent disability related to osteoarth-
ritis®

e Consider that this patient does not match the psycho-
logical profile of the patient population which had the
greatest impact on the outcome of the above discussed
RCT

e Proceed to Step 3

Patient B:

e Consider the risk of the LBP becoming chronic

¢ Consider whether a patient who experiences depres-
sion and isolation may benefit from periodic check-ins
to see if they are keeping up with exercises, etc.
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e Consider whether it is biologically plausible that main-
tenance care could still be an effective secondary or
tertiary prevention strategy in the absence of SMT

Step 3. Is the procedure or treatment based

on generally accepted clinical training and/or
experience?

Maintenance care is used by many chiropractors in the
United States, Canada, Europe and the South Pacific.'?4>¢7
For example, it has been reported that “About 98% of all
chiropractors who are members of the Swedish Chiro-
practic Association consider a treatment strategy known
as maintenance care (MC) to be clinically useful and
beneficial for patients with recurrent and persistent MSK
pain.”"? The United States National Board of Chiropractic
Examiners 2019 survey also found that 65% of American
chiropractors report providing care for “wellness and the
maintenance of health” 3 Maintenance care is also taught
in accredited chiropractic training programs.

If an informed decision is made by the patient to move
forward with a trial of therapy the chiropractor and patient
should agree on the desired outcomes being sought from
the treatment as well as the length of the trial of therapy,
prior to commencing treatment. This information should
be thoroughly documented in the patient record. Ongoing
reassessments of the patient’s condition should also be
conducted at regular, pre-determined intervals to assess
whether a change in treatment approach or referral to an-
other healthcare provider is necessary. See ‘N of 1 trial of
therapy’ section above for further details on conducting a
trial of therapy.

FPatient A:

e A time-limited trial of therapy which includes con-
sideration of the patients’ financial circumstances in
the balance of risks and benefits may be appropriate

Patient B:

e A time-limited trial of therapy appropriate to the clin-
ician’s level of skill and experience with this patient
population may be appropriate

Supplemental file 3. Treatment question: treatment
of a patient with a non-musculoskeletal (non-MSK)
condition — Parkinson’s disease

Parkinson’s disease is a complex brain disorder character-
ized by slow neurodegeneration (i.e., the progressive loss
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of structure and function of neurons in the basal ganglia).
In the early stages of the disease, degeneration of the cen-
tral nervous system presents chiefly as a loss of motor
function, with symptoms including tremors, rigidity, and
difficulty with walking, balance and co-ordination. Other
symptoms may include depression, anxiety, and difficulty
with sleep and sensory systems (e.g., a loss of smell). In
more advanced stages of the disease, Parkinson’s demen-
tia also becomes common.®-"3

The underlying cause of Parkinson’s is dopamine
deficit caused by the death of cells in the portion of the
midbrain responsible for motor function. Dopamine is an
organic chemical that plays a number of important roles,
including as an inhibitory neurotransmitter which facili-
tates communication between the brain and the nervous
system. Dopamine deficiency causes overexcitation of the
motor cortex and is responsible for typical Parkinson’s
symptoms such as tremors and rigidity.”'”* The ultimate
cause of Parkinson’s disease is unknown, but it is believed
that heredity and environmental factors may both play a
role.”! It is also hypothesized that head and neck trauma
may be a risk factor.”

There is no cure for Parkinson’s. However, there are
several pharmacological and non-pharmacological thera-
peutic interventions which may assist patients in man-
aging symptoms and/or slowing the progression of the
disease.®’> Pharmacological interventions are mainly
focused on mitigating symptoms by temporarily replen-
ishing or imitating dopamine (e.g., dopamine replace-
ment therapy).”*’!®* Dopamine replacement is helpful in
reducing tremors and rigidity and is therefore associated
with improved ability to carry out activities of daily liv-
ing, quality of life, and mortality rates.”'’

Parkinson’s disease medications are also associated
with several side effects, including motor fluctuations and
dyskinesia (e.g., involuntary, erratic, writhing movements
of the face, arms, legs, or trunk), fatigue, osteoarthritis,
and hallucinations.””’> Moreover, the efficacy of dopa-
mine replacement therapy tends to wane over time’!’? and
to be less efficacious in treating gait and balance issues,
pain, and sleep disorders among other symptoms.”

Other symptom management interventions include
physical/manual therapy to assist with mobility and bal-
ance, exercise prescription to support functional abilities
and recommendations for how to move safely, speech
language pathology for the management of speech dif-
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ficulties, and psychiatric or psychological care for the
management of cognitive and emotional effects of the
disease.®7172

Patient profiles

Patient A:

e 42-year-old Caucasian, male, physiotherapist who has
been a patient for many years

* Has played intramural rugby since high school

e Over the past 10 years, the patient attended for acute
episodes of neck and low back pain related to work and
rugby

e Patient responds well to soft-tissue therapy, mobiliza-
tions, and spinal manipulative therapy

e Typically requires 10 treatments for his spinal pain to
resolve

e Does not attend for treatments between acute episodes
of back pain, despite your recommendations he do so

¢ Excellent overall health: non-smoker, social drinker,
not on any medications and takes a multi-vitamin daily

* No history of significant falls, injuries, surgeries, or
hospitalizations, but some fractured fingers and ankle
strains related to rugby

* One year ago, patient was diagnosed with Parkinson’s
disease, after reporting to his medical doctor the onset
of hand tremors at rest, occasional dizziness, and some
gait disturbances unrelated to rugby

e Patient is under the care of a neurologist and has re-
cently started taking Levodopa

e Patient has reduced how often he plays rugby in favour
of swimming, weight training and walking and is con-
sidering career change to a less physical job

e Patient presents today with neck and low back pain re-
lated to his physical activity, in addition to the stress of
having to cope with Parkinson’s disease

Patient B:

e 71-year-old Caucasian male

e Retired teacher, self-reported excellent overall health

¢ Recently diagnosed with Parkinson’s disease, is visibly
upset and fearful of the future progression of the dis-
ease

* New patient, has never received chiropractic care pre-
viously

 [s seeking chiropractic care in the hope that it can slow
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the progression of disease and therefore help to main-
tain independence by minimizing symptoms such as
loss of balance

Step 1A. Does the scientific evidence suggest the
freatment is unsafe?

Patient A:

* No. There is no evidence that the use of soft-tissue
therapy, mobilizations, or spinal manipulation for
treating spinal pain in a person with Parkinson’s dis-
ease is contraindicated

* Move to step 1B

Patient B:
* Not applicable. There is no high-quality research on
treating Parkinson’s disease with chiropractic care.

o There are some case studies (lower quality evi-
dence) which suggest that chiropractic interven-
tions, including SMT, have no added safety con-
cerns for patients with Parkinson’s disease.”*’!"?

o Regardless, these and other case reports constitute
low-quality evidence. As such, when using this
form of evidence to provide direction on proceed-
ing with care, clinicians must proceed with caution.
In this case, it is acceptable to proceed to Step 1B as
there is no evidence of chiropractic treatment being
unsafe for individuals with Parkinson’s.

* Move to Step 1B

Step 1B. Does the scientific evidence suggest the
treatment is effective?

Patient A:

e Yes, for spinal pain, no for treating signs and symp-
toms directly related to Parkinson’s disease.

* Move to Step 2

Patient B:

e There is no high-quality research on treating Parkin-
son’s disease with chiropractic care.

e There are some case studies (lower quality evidence)
which suggest that chiropractic interventions, in-
cluding SMT, may be successful in assisting in the
management of MSK-related Parkinson’s disease
symptoms.”’!"* Consideration of this evidence would

J Can Chiropr Assoc 2025; 69(3)

necessitate a reframing of the clinical/treatment ques-
tion to ask whether chiropractic care may be useful in
assisting a particular patient to manage the MSK symp-
toms associated with their Parkinson’s diagnosis, such
as in the scenario for ‘Patient A’.

e For example, Anderson, Oakley, and Harrison re-
ported improved mobility and quality of life through
a chiropractic postural rehabilitation program™; and
Elster provided upper cervical chiropractic care to a
Parkinson’s disease patient who had experienced sub-
stantial previous head and neck trauma, and recorded
subjective and objective improvement in the patient’s
MSK-related Parkinson’s disease symptoms.”

e Regardless, the limited evidence available should not
be used on its own to justify the use of chiropractic
treatment for slowing the progression of Parkinson’s
disease (i.e., the clinical question for this particular pa-
tient), which at this time is an incurable neurodegenera-
tive disease. However, these and other reports can be
used to inform chiropractic care to manage symptoms
associated with Parkinson’s, including MSK functional
capacity (e.g., posture, balance and LBP).626365

* Move to Step 2.

Step 2. Are there other scientific considerations
(e.g., biological plausibility, experimental evidence,
evidence of effectiveness with related conditions
or in different populations, temporality, etc.), which
suggest that the proposed treatment will have a
positive impact on the patient?

Patient A:

e Yes. Patient has responded favourably to chiropractic
care in the past for spinal pain (patient preference) and
you have successfully treated many patients with spin-
al pain (clinical experience)

e There is no biological plausibility, experimental evi-
dence, or evidence of effectiveness that chiropractic
care can resolve his signs or symptoms of Parkinson’s
disease.

* Move to Step 3

Patient B:

e No. The underlying cause of Parkinson’s disease is
dopamine deficit caused by the death of cells in the
portion of the midbrain responsible for movement.
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There is no current biologically plausible rationale
to predict chiropractic intervention, broadly defined,
would heal, or interrupt the progressive degeneration
of a complex brain structure.

Stop here and discuss next steps with the patient, in-
cluding referral to another healthcare provider.

Step 3. Is the procedure or treatment based
on generally accepted clinical training and/or
experience?

Patient A:

Yes. Proceeding to a trial of therapy is reasonable.
Ensure that the patient understands that you are treat-
ing a person with spinal pain who also has Parkinson’s
disease but are not treating the disease itself.

Patient B:

There is no cure for Parkinson’s disease, and treatment
of the neurodegenerative cause of the disease falls out-
side of the purview of generally accepted chiropractic
training and experience.

Stop here and discuss next steps with the patient, in-
cluding referral to another healthcare provider.
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Chronic musculoskeletal (MSK) pain is a leading
cause of disability affecting patients and healthcare
systems worldwide. Its burden is expected to rise
sharply due to the aging global population. Given
that chronic MSK pain is the most common condition
treated by chiropractors daily, chiropractic is ideally
positioned to assume a unique leadership role in the
future health delivery system of managing this growing
clinical challenge. Central sensitization (CS) is linked
to an increasing number of chronic pain conditions
characterized by increased sensory, sympathetic, and
motor excitability. Accumulating evidence suggests
that spinal manipulation may achieve its therapeutic

Les mécanismes pathophysiologiques de la thérapie
manuelle vertébrale dans la gestion de la douleur
musculosquelettique chronique.

La douleur musculosquelettique chronique est une
cause importante d’incapacité touchant les patients et
les systemes de santé dans le monde entier. On s’attend
a ce que son fardeau augmente considérablement en
raison du vieillissement de la population mondiale.
Etant donné que la douleur musculosquelettique
chronique est le probleme de santé le plus courant
traité par les chiropraticiens quotidiennement, la
chiropratique est dans la position idéale pour assumer
un role de leadership unique dans le futur systeme
de prestation de soins de santé visant a gérer ce défi
clinique croissant. La sensibilisation centrale (SC)
est en lien avec un nombre croissant de problemes de
douleur chronique caractérisés par une excitabilité
sensorielle, sympathique et motrice accrue. Les données
probantes accumulées suggerent que la manipulation
vertébrale pourrait obtenir des bienfaits thérapeutiques
en modulant la SC, ce qui en fait une approche
potentiellement efficace et non invasive pour traiter
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benefits by modulating CS, thereby making it a
potentially effective non-invasive approach to treating
and managing chronic MSK pain. This review aims to
provide a discussion of some of the scientific foundations
underpinning the pathophysiologic mechanisms of
chronic MSK pain and spinal manipulative therapy,
as they relate to the contemporary neurophysiologic
paradigm of chiropractic medicine and practice.
Author’s Note: This paper is one of seven in a series
exploring contemporary perspectives on the application
of the evidence-based framework in chiropractic
care. The Evidence Based Chiropractic Care (EBCC)
initiative aims to support chiropractors in their delivery
of optimal patient-centred care. We encourage readers to
review all papers in the series.

(JCCA. 2025;69(3):330-342)

KEY WORDS: chiropractic, chronic musculoskeletal
pain, central sensitization, spinal manipulative therapy
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et gérer la douleur musculosquelettique chronique.
Cette revue vise a offrir une discussion sur certains des
fondements scientifiques sous-jacents aux mécanismes
pathophysiologiques de la douleur musculosquelettique
chronique et de la thérapie manuelle vertébrale,

en relation avec le paradigme neurophysiologique
contemporain de la médecine et de la pratique
chiropratiques.

Note de I’auteur: Ce document fait partie d’une
série de sept documents examinant les perspectives
contemporaines sur la mise en ceuvre du cadre fondé sur
des données probantes pour les soins chiropratiques.
L’initiative de soins chiropratiques fondés sur des
données probantes (SCFDP) vise a soutenir les
chiropraticiens dans la prestation de soins optimaux
axés sur le patient. Nous encourageons les lecteurs a
consulter tous les articles de la série.

(JCCA. 2025;69(3):330-342)
MOTS CLES : chiropratique, douleur

musculosquelettique chronique, sensibilisation centrale,
thérapie manuelle vertébrale

Introduction

Chronic musculoskeletal (MSK) pain, such as low back
and neck pain, is a leading cause of disability affecting
both patients and health delivery systems worldwide.'?
The International Association for the Study of Pain tem-
porally defines chronic pain as pain persisting for long-
er than three months.> One in five Canadian adults live
with chronic pain, 50% of which have lived with the con-
dition for over ten years.* Those numbers are expected
to rise worldwide due to the aging global demographic,
placing significant economic burden on healthcare sys-
tems.'?* A recent Health Canada report revealed the total
cost of chronic pain conditions, which includes both dir-
ect (healthcare) costs and indirect (lost production) costs,
was between $38.2 and $40.3 billion in 2019 alone.* The
growing burden of chronic MSK pain necessitates the ad-
vancement of effective and cost-efficient treatment strat-
egies to help manage and mitigate the economic burden
on healthcare systems.'#>

J Can Chiropr Assoc 2025; 69(3)

Despite its prevalence, the underlying mechanisms
driving chronic MSK pain are still poorly understood. A
growing body of research highlights the important role
of central sensitization (CS) as a key underlying mechan-
ism driving the pathophysiology and clinical manifesta-
tion of chronic MSK pain syndromes that are commonly
managed by chiropractors, including chronic low back
pain and osteoarthritis.>® To this extent, understanding
the physiological mechanisms of CS is relevant to chiro-
practors as it applies to the diagnosis and management of
chronic MSK pain syndromes.®

Spinal manipulative therapy (SMT) is a cost-effective
manual therapy technique utilized by chiropractors and
a variety of healthcare practitioners.”!’ Substantial evi-
dence supports the use of SMT for the treatment of MSK
disorders' and is recommended in guidelines for the
treatment of chronic neck'? and low back pain'?, two of
the most prevalent conditions leading to disability®. De-
spite its widespread use, the underlying biological mech-
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anisms mediating its therapeutic effects are still poorly
understood. Previous literature suggests that SMT may
achieve its therapeutic benefits via regional (segmental,
heterosegmental) modulation of CS, making it an effect-
ive option in the ongoing management of chronic MSK
pain 31416

This literature review aims to explore the emerging
evidence describing the pathophysiology and clinical
manifestation of chronic MSK pain, and the evidence
supporting the mechanistic role of SMT in the manage-
ment of chronic MSK pain.

Physiological mechanisms of central sensitization

CS begins as a normal, activity-dependent and revers-
ible increase in the input-response profile (windup) of
dorsal horn neurons (DHN) in response to nociceptive
input.'” However, under persistent nociception, this pro-
cess can lead to a long-term maladaptive change in the
neuron, called CS, resulting in phenotypic changes in
both spinal and supraspinal centers.>!'”:'® Acute pain is
driven by nociceptive input originating from primary
pathologies residing within somatic or visceral tissues,
releasing glutamate into the dorsal horn where it acts on
AMPA  (0-amino-3-hydroxy-5-methyl-4-isoxazolepro-
pionic acid) receptors to trigger excitatory post-synaptic
potentials (EPSP)."” CS, however, typically arises from
persistent nociceptive bombardment which can lead to the
activation of voltage-dependent calcium (Ca®**) NMDA
(N-methyl-D-aspartate receptor) channels, increased
intracellular calcium and a cascade of downstream bio-
chemical changes promoting the further neuronal excit-
ability and sensitization.'®!” Persistent nociception may
further increase the release of gamma-aminobutyric acid
(GABA).*2! Although generally inhibitory, activation of
GABA-A receptors can depolarize dorsal root ganglia
(DRG) cells under conditions of persistent nociception
(Primary Afferent Depolarization), leading to enhanced
excitability of interneuronal circuits.® If allowed to per-
sist, this enhanced excitability can ultimately trigger a
response known as the dorsal root reflex.**! During this
response, pro-inflammatory neuropeptides (substance P
(sP), Calcitonin Gene-Related Peptide (CGRP)) are anti-
dromically released into peripheral tissues; there, they
trigger a neurogenically mediated inflammatory response
(neurogenic inflammation) contributing to inflamma-
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tory pain and potentially a region of secondary hyperal-
gesia.l’2

The Neurogenic Hypothesis proposes that neurogen-
ic inflammation is a foundational mechanism driving the
pathophysiology and clinical manifestation of chronic
inflammatory muscle pain (myofascial pain).** This hy-
pothesis challenges the current prevailing consensus (In-
tegrated Hypothesis) that acute local mechanical injury
to the myotendinous unit necessarily precipitates the
pathophysiology of myofascial pain.?* Importantly, this
hypothesis provides biological plausibility for visceros-
omatic and somatovisceral comorbidities commonly ob-
served clinically, but not reconcilable using the local in-
jury paradigm. Examples of this include the comorbidity
of myofascial pain with an increasing number of primary
visceral disorders including chronic pelvic pain,” prosta-
titis,?® and cystitis*’ in the absence of muscle injury. This
shift in thinking challenges the idea that the myofascial
trigger point is the primary pathology driving chronic my-
ofascial pain but, in fact, represents a secondary physical
manifestation of an existing primary pathology elsewhere
within the neuromeric field of the affected muscle(s).

The neurogenic paradigm of myofascial pain suggests
that persistent nociceptive signalling leading to CS can
also activate preganglionic sympathetic neurons within
the intermediate horn via synchronized neuronal firing,
glial cell activation and neuroactive substances®?, such
as substance P, glutamate and brain-derived neurotrophic
factor (BDNF).*?! Brainstem areas including the para-
ventricular nucleus, rostral ventrolateral medulla, and per-
iaqueductal gray also directly influence the intermediolat-
eral (IML) nucleus via descending inputs. Enhanced sym-
pathetic nervous system activity leads to hemodynamic
changes and sympathetic hyperinnervation commonly
observed in chronic myofascial pain syndrome.*>>* Simi-
lar interneuronal mechanisms may also be responsible for
changes in excitability of the motor unit pool within the
ventral horn, also commonly observed with conditions of
chronic MSK pain such as myofascial pain and osteoarth-
ritis.>-3%

Dysfunction in descending inhibitory pathways is also
commonly observed in chronic pain patients.**** Persis-
tent nociceptive input influences key supraspinal cen-
ters related to descending inhibition of nociception and
reduced perception of pain, including the periaqueductal
grey and the rostroventral medulla.*'#* Persistent nocicep-

J Can Chiropr Assoc 2025; 69(3)



tive barrage of the somatosensory cortex has also been
shown to alter sensorimotor integration.” Psychological
factors associated with chronic pain such as fear avoid-
ance behaviours, kinesiophobia, and depression further
alter descending antinociceptive activity of the periaque-
ductal grey matter (PAG).* These collective mechanisms
contribute to the pain processing integrity of peripheral
nociceptive and non-nociceptive somatosensory signals
at both the level of the spinal cord and supraspinal struc-
tures that contribute to the clinical manifestation of per-
sistent MSK pain.*!

Clinical manifestation of central sensitization
CS is a neuroadaptive phenomenon characterized by
an “amplification of neural signalling within the CNS”*
leading to enhanced responsiveness of neurons to nox-
ious stimulation (hyperalgesia) and non-noxious stimuli
(allodynia), as well as expansion of pain responsiveness
beyond the primary injury site into unaffected tissues
(secondary hyperalgesia).®®172337 These dysesthesias are
commonly reported in patients across a broad spectrum
of chronic MSK pain syndromes including chronic low
back pain, osteoarthritis, whiplash-associated disorder,
fibromyalgia, headache and persistent painful tendinop-
athies 084+

Given its complex and heterogeneous presentation,
reliably identifying the clinical presence of CS can be
challenging to the clinician. To this extent, several auth-
ors have attempted to establish mechanism-based classi-
fications of CS.**# For instance, in patients experiencing
low back and leg pain, a strong indicator of CS may in-
clude a “disproportionate, non-mechanical, unpredict-
able pattern of pain provocation in response to multiple/
non-specific aggravating/easing factors”.*® Patients with
CS often present with positive findings of primary and/
or secondary hyperalgesia on physical examination and
often report pain that is inconsistent with the magnitude
of tissue damage and/or persists beyond reasonable tis-
sue healing times. Altered interactions between physical
movement, mechanical stimuli and pain perception may
further point to the possibility of maladaptive changes
within the CNS.*#® Additionally, the presence of neuro-
psychiatric findings including sleep disturbance, anxiety,
depression and brain fog are all highly suggestive of CS.*¢

Another key indicator of CS is the presence of en-
hanced Temporal Summation of Second Pain (TSSP),
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defined as increased pain perception to a train of repeti-
tive stimuli of peripheral C-fibers delivered at a frequency
greater than 0.33Hz.® TSSP is considered the psycho-
physical manifestation of windup, a frequency-depend-
ent facilitation of neuronal excitability that shares com-
mon mechanisms with CS."””° To this extent, enhanced
TSSP and TSSP-M (maintenance) have been reported in
fibromyalgia patients presenting with chronic widespread
pain®', suggesting it may be a clinically-feasible outcome
measure in the assessment of chronic MSK patients.

Supraspinal effects of central sensitization
Numerous investigations have been conducted to examine
the influence of CS on supraspinal function, which con-
tributes to altered pain processing and heightened respon-
siveness to pain (hypersensitivity). Neuroimaging stud-
ies have revealed alterations in grey matter in the brain’s
pain processing areas in chronic pain patients, such as the
thalamus, periaqueductal grey, insula, cingulate, and som-
atosensory cortex.”” Increased levels of excitatory neuro-
transmitters (glutamate) and lower levels of inhibitory
neurotransmitters (GABA) in the insula have also been
observed following sensitization.>® Alterations in neu-
roimmune function have been associated with conditions
of widespread pain hypersensitivity, such as fibromyalgia
3 while altered brain network activity between pro- and
anti-nociceptive pathways is an additional finding with
significant implications to chronic pain.>>>7 As a result of
these maladaptations, cortical inhibition of pain is dimin-
ished*®"?, and a wide range of pain-processing regions in
the brain, including those involved in the emotional and
cognitive aspects of pain, become more sensitive to noci-
ceptive stimuli %!

These adaptations may have implications that go be-
yond pain perception, however. Prior studies have utilised
transcranial magnetic stimulation (TMS) to examine the
impact of experimentally induced CS on sensorimotor in-
tegration (SMI) and motor cortex excitability in healthy
participants.®*% Somatosensory Evoked Potential (SEP)
peaks associated with cerebellar inputs (N18), outputs
(N24), and sensory processing were found to be substan-
tially altered by experimentally induced CS*, indicating
that CS may elicit central processing adaptations within
the brain. Collectively, these findings highlight how CS
may not only amplify pain perception but also disrupt the
brain’s sensory, motor, and emotional processing, under-
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scoring its potential broad impact on overall neurological
function.

Clinical assessment of central sensitization
Significant progress has been made in the clinical as-
sessment of CS. The Pain Sensitivity Questionnaire
(PSQ)*” and McGill Pain Questionnaire (MPQ)% are
patient self-report questionnaires that allow clinicians to
effectively assess the various dimensions of pain, such
as sensory, affective, and evaluative aspects. These ques-
tionnaires provide reliable information on pain location,
character, intensity, as well as emotional and cognitive
dimensions. The Central Sensitization Inventory (CSI)
is an additional self-report screening instrument utilised
to identify individuals who may present with Central
Sensitivity Syndrome (CSS)™, a group of conditions that
are linked to CS and heightened sensitivity to both som-
atic and visceral pain (e.g., irritable bowel syndrome,
fibromyalgia). However, evidence suggests that while
the PSQ correlates more closely with neurophysiologic-
al changes in nociceptive sensitization, the CSI is more
strongly associated with psychological constructs” such
as depression’ and anxiety.”>” This distinction under-
scores the complementary roles of these tools in as-
sessing different facets of CS. The robust psychometric
properties of the validated CSI enable it to reliably dis-
tinguish chronic pain from neuropathic and nociceptive
conditions and to identify patients exhibiting symptoms
of CS, despite its primary correlation with psychological
constructs.”>”’

Advancements in clinically feasible diagnostic tech-
niques hold promise in the quantitative assessment of the
various physiological manifestations of CS. One area of
particular interest is the clinical application of Quanti-
tative Sensory Testing (QST) to systematically assess
the integrity of the various modalities (pain, mechanic-
al, temperature) of the somatosensory system.!”””’8 The
Pain Pressure Threshold (PPT) is a widely employed,
clinically-feasible technique used to quantify the sensi-
tivity to pressure in chronic MSK pain patients. The PPT
is a static measure of the minimum pressure necessary
to evoke pain (pain threshold). It is highly responsive to
CS and chronic pain, showing significant decreases (i.e.,
increased sensitivity) in a variety of chronic MSK pain
conditions associated with CS such as fibromyalgia,”
osteoarthritis,* and non-specific low back pain.*' Incor-
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porating PPT into routine clinical assessment, however,
requires specialized algometry equipment with careful
training and experience to ensure consistency, reliability
and accuracy.

A key limitation to PPT technique is that it does not
provide insight into the temporal dynamics of pain pro-
cessing in CS. The Windup Ratio (WUR) technique is a
dynamic measure of the increase in pain perception in re-
sponse to a train of repeating noxious stimuli. The WUR
better reflects the underlying dynamics of temporal sum-
mation, the psychophysical expression of windup, which
is enhanced under sensitized conditions.*> Similar to
PPT, WUR assessments require technical proficiency and
specialized equipment for delivering controlled noxious
stimuli.

Conditioned Pain Modulation (CPM) reflects the
body’s endogenous capacity to modulate pain perception.
It is measured by testing a patient’s response (excitatory
or inhibitory) to noxious stimuli after the application of
painful stimuli to a remote area of the body.**#* The neur-
al circuitry involved in CPM includes brainstem regions
such as the subnucleus reticularis dorsalis (SRD), as well
as higher cortical areas such as anterior- and mid- cingu-
late cortices, dorsolateral prefrontal cortex. These corti-
cal regions directly communicate with the periaqueductal
gray which influences descending noradrenergic, seroton-
ergic and dopaminergic pathways involved in pain modu-
lation.* Impaired CPM is commonly observed in chronic
pain conditions associated with CS including chronic low
back pain® and osteoarthritis.®” Inhibition of CPM is also
a strong predictor for the development of chronic pain as
well as response to treatment.®% Moreover, while some
studies find correlations between CPM and other meas-
ures of CS (e.g., CSI, PPT),” others report no significant
relationship.’! Further research is needed to elucidate this
relationship and the role of CPM in the assessment of
chronic pain.

Nociplastic pain is defined as pain arising from al-
tered nociception in the absence of clear evidence of tis-
sue injury or pathology.”” CS is considered a key driver
of nociplastic pain,” emphasizing the nervous system’s
role in mediating this type of pain. The nociplastic pain
grading system, introduced by the International Associ-
ation for the Study of Pain (IASP), provides a framework
for evaluating pain phenotypes dominated by CS.”> This
grading system highlights key diagnostic features, includ-
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ing widespread non-localized pain, somatosensory hyper-
sensitivity (e.g., allodynia, hyperalgesia), and comorbid-
ities such as sleep disturbance, anxiety and depression,
fatigue and cognitive difficulty. ¢ Nociplastic pain has
been reported in several chronic pain conditions includ-
ing fibromyalgia,”* myofascial pain,”” and chronic fatigue
syndrome.”® The phenotype of nociplastic pain is pre-
dominantly characterized by widespread, non-localized
pain, both in the presence or absence of these affective
co-morbidities.”**” While individual presentations may
vary in intensity, comorbidities, and specific symptoms,
this widespread pain pattern remains a defining feature.
Despite this heterogeneity, adopting and integrating these
criteria into clinical practice equips clinicians with tools
for improved pain phenotyping and targeted mechan-
ism-based management.

Spinal manipulative therapy in the management of
central sensitization and musculoskeletal pain and
dysfunction

SMT is a widely recognized manual therapy technique
utilized by a variety of healthcare practitioners includ-
ing chiropractors and physiotherapists for the treatment
of MSK pain.”!° It is recommended for use in the treat-
ment of acute and chronic non-specific low back pain,
disc herniation with radiculopathy'?, as well as acute and
chronic neck pain'?, which are amongst the top causes
of disability worldwide.? SMT involves a high-velocity,
low-amplitude thrust delivered to spinal zygapophyseal
joints in areas of dysfunctional segmental motion identi-
fied through palpation and motion assessment.”® Despite
its many beneficial applications, the precise mechanisms
by which SMT achieves its therapeutic benefits are still
poorly understood.

Although the underlying mechanisms and their inter-
relationships remain unclear, the physiologic effects
of SMT are largely attributed to biomechanical and/or
neurophysiological mechanisms.” The proposed bio-
mechanical effects of SMT include release of trapped
meniscoids, release of abnormal adhesions connecting
tissues, decreased intervertebral disc distortion, and res-
toration of ‘buckled’ segments; each of these serves to re-
duce mechanical stress on soft and hard tissues to enable
intersegmental motion.”®* Additionally, it is speculated
that the neurophysiological effects of SMT are intrinsic-
ally associated with the modulation of CS'®, however, no
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study to date has investigated the causal relationship be-
tween SMT and CS in a clinical population.*'#* Emerging
evidence also suggests that stimulation of large myelin-
ated fibers via manipulation may induce synaptic depres-
sion, synaptic structural changes and even modifications
in gene expression.', as discussed below.

Neurosegmental effects of spinal manipulation

The growing body of research suggests that SMT exerts its
therapeutic benefit(s) by influencing neurosegmental ac-
tivity at the dorsal, intermediolateral and ventral horns of
the spinal cord, as well as supraspinally at the PAG of the
midbrain and the cerebral cortex.*"'! Changes reported at
the dorsal horn include attenuation of dorsal horn neur-
on (DHN) hyperexcitability, or long-term depression, are
evoked through the activation of myelinated high thresh-
old (Ad) afferent fibers.'*'?? Various studies have meas-
ured the neurosegmental effect of SMT on nociceptive
flexion reflex threshold, temporal summation of thermal
pain sensitivity, and pain pressure thresholds.>!'*!% These
studies indicate that mechanoreceptor stimulation may in-
duce a ‘gating mechanism’ that leads to reversal of long-
term potentiation within DHNs.!*!% Similar observations
have also been documented in participants with and with-
out pain.>'%12 Importantly, these effects occur in tissues
that are neurologically linked to the manipulated region
(segmental, heterosegmental), potentially underscoring a
critical clinical factor in determining which segment(s) to
apply the intervention to.

There are also indications that ventral horn activity may
be modulated by SMT.!?! A study comparing the effects of
unilateral cervical, lumbar and both cervical and lumbar
SMT on tibial H-reflex amplitudes in healthy asymptom-
atics demonstrated significant but temporary (60 seconds)
decreases in motor unit pool activity post lumbar SMT
compared to cervical SMT; no additional decreases were
observed when cervical SMT was also administered.'®
These regional effects are mediated by afferent input from
low and high threshold mechanoreceptors within lumbar
spinal and paraspinal structures, which synapse onto in-
hibitory interneurons responsible for regulating motor
neuron activity in the ventral horn.!”> Dishman and Burke
subsequently evaluated regional variations in motor neur-
on pool activity following cervical and lumbar SMT.!%
They reported that SMT could reduce the excitability of
motor neurons in neurologically linked muscles; however,
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the effects were more pronounced and long-lasting after
lumbar SMT than cervical SMT.!% They further observed
similar motor neuron activity inhibition in the gastrocn-
emius muscle following lumbar SMT in a symptomatic
population with subacute low back pain.!%” It is postulated
that the inhibition of motor neuron activity and muscle
hypertonicity following manipulation may be achieved
by “resetting” the excitability of motor neurons via gat-
ing mechanisms evoked subsequent to large Ia myelin-
ated afferent fiber stimulation.'” Other modalities such as
transcutaneous electric nerve stimulation (TENS)'® and
dry needling likely exploit similar mechanisms to stimu-
late similar neurosegmentally arranged antinociceptive
effects.>?

Other effects of spinal manipulation
Prior research reveals that SMT can influence neu-
roimmunoendocrine function. This is evidenced by its
ability to modulate the immunoregulatory cytokine inter-
leukin-2 regulated biological response''?, reduce levels of
pro-inflammatory interleukin-1 and TNFa'', and lower
immunoglobulin G levels."> While cervical SMT had no
effect on cortisol levels, thoracic SMT was found to cause
a rapid and statistically significant drop in salivary cor-
tisol levels.'"* Given that the adrenal glands are innerv-
ated by the T9-T10 segments, this observation supports
the purported segmental neuromodulatory mechanisms of
SMT. Serum concentrations of neurotensin and oxytocin
did, however, rise briefly in asymptomatic individuals
following cervical and thoracic SMT. ''3-115

An increasing body of evidence also supports the role
of SMT in regulating supra-segmental function. Prior re-
search has documented alterations in motor output and
cognitive processing following manipulation.** Further-
more, SMT is suggested to influence the excitability of
the motor cortex''®, activity of the prefrontal cortex'’,
perception of joint position''®, blood oxygenation in re-
sponse to harmful stimuli!®, and the function of the cere-
bellum!®. Collectively, these observations suggest that
SMT may have systematic neuromodulatory effects on
the CNS, which could hold important therapeutic impli-
cations in the management of CS, inflammation and mo-
tor control at both spinal and supraspinal levels. However,
these findings remain preliminary, and further rigorous
research is necessary to confirm their clinical relevance
and establish evidence-based applications.
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Clinical implications

While the collective literature indicates that SMT evokes
robust systematic neuromodulatory effects on somato-
sensory and neuroimmunoendocrine functions, the over-
all volume of high quality studies is still lacking, and the
studies that do exist are equivocal.'*!'>> One of the most
significant limitations of the current studies is the univer-
sally small sample sizes across the literature. Small sam-
ple sizes reduce the statistical power of studies, making it
difficult to detect true effects when effect sizes are small,
increasing the likelihood of false positives or negatives,
and thereby limiting the generalizability of findings.
Furthermore, evidence for SMT’s long-term efficacy is
still lacking and requires further investigation. Long-
term efficacy refers to the sustained therapeutic benefits
of an intervention over extended periods, encompassing
the prevention of symptom recurrence, maintenance of
functional improvement, and enhancement of quality of
life. The heterogeneity in observed effects from SMT
may be due to differences in cohort characteristics be-
tween studies, as well as variability in the SMT tech-
niques used (e.g., Diversified, Gonstead) between prac-
titioners, the anatomic location of spinal adjustments,
and the frequency of treatment. These factors should all
be considered during the informed consent process, and
may make it difficult for clinicians to provide a balanced
evidence-based analysis of treatment benefit versus risk
to the patient.

As a result, clinicians should strive to continuously
update their knowledge through self-directed and con-
tinuing education initiatives to stay abreast of evolving
knowledge trends. Additionally, they should exercise
caution when communicating with patients, ensuring that
informed consent discussions emphasize the current state
of evidence for SMT, including its benefits, limitations,
and uncertainties. Clinicians should educate patients on
appropriate use of SMT and explore alternative treatment
options that may reflect the patient’s unique clinical pres-
entation and history. Furthermore, clinicians are encour-
aged to actively participate in the advancement of chiro-
practic science by engaging in collaborative research and
educational initiatives with researchers and other clin-
icians to contribute to the growing body of knowledge
informing future practice. These considerations are vital
to support evidence-based care and maintain patient trust.
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Future directions

Future research into the mechanisms and application of
SMT should incorporate a variety of strategies aiming
to enhance its therapeutic utility and benefits in the con-
text of chronic pain management. Such strategies may
include exploring optimal dosing, integrating SMT with
multimodal approaches such as exercise or massage, and
investigating patient-specific factors like biomechan-
ical, neurophysiological, or psychosocial characteristics
that predict treatment response. Additionally, long-term
studies could examine SMT’s sustained efficacy and its
impact on quality of life and functional outcomes in di-
verse patient populations. The effectiveness of SMT in
the treatment of specific conditions and/or populations
is a pressing and pertinent question, as it could facilitate
the development of more precise and individualised treat-
ment strategies. Identifying patient subgroups or pheno-
types that are most likely to respond to SMT is essential
to developing more effective treatment approaches for
chronic MSK pain — a focus that some researchers have
already begun exploring.'**

Another important and relevant area of study is the as-
sessment of the dose-response effect of SMT. This line of
research should determine the most effective frequency,
duration, and type of SMT for use in patients presenting
with CS. Frequency refers to how often SMT sessions are
performed, duration describes the length of each treatment
session or overall course of care, and dose encompasses
the total amount of therapeutic intervention delivered,
including intensity and number of treatments. Greater in-
sight into the dose-response relationship for specific pa-
tient subtypes or other reliable clinical biomarkers could
provide additional knowledge for the advancement of per-
sonalised treatment strategies. Determining the synergis-
tic effects of SMT in conjunction with other modalities
(such as pharmacological and cognitive-behavioural ap-
proaches) will provide valuable insights into the role of
SMT within the context of a multimodal approach to the
management of chronic pain. Finally, although unrelated to
the mechanisms and applications of SMT, developing new
methods for quantifying CS is perhaps the timeliest area of
study. By developing novel diagnostic tools or improving
existing ones (such as QST), the clinician can accurately
measure changes in CS and systematically diagnose and
monitor the therapeutic progress of the patient.
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Conclusion

The increasing prevalence of chronic MSK pain in soci-
ety presents a unique opportunity for chiropractic to as-
sume a leading role in the management of chronic MSK
pain. CS has been linked to a broad profile of chronic
pain conditions including osteoarthritis, fibromyalgia and
myofascial pain syndrome, that are commonly managed
within a rehabilitation setting. While the growing body
of research suggests that SMT may be a safe and effect-
ive treatment option in the management of a broad pro-
file of chronic MSK pain conditions, the mechanisms are
still poorly understood. This emerging body of research
characterizing the physiologic mechanisms of SMT pro-
vides an important empirical foundation supporting the
increased utilization of chiropractic treatment and SMT
in the ongoing management of conditions of chronic pain
sensitivity.

References

1. Schopflocher D, Taenzer P, Jovey R. The Prevalence
of Chronic Pain in Canada. Pain Res Manag [Internet].
2011;16:876306. Available from: https://doi.
org/10.1155/2011/876306

2. Collaborators. G 2016 D and II and P. Global, regional,
and national incidence, prevalence, and years lived with
disability for 328 diseases and injuries for 195 countries,
1990-2016: a systematic analysis for the Global Burden
of Disease Study 2016. Lancet (London, England). 2017
Sep;390(10100):1211-59.

3. Treede RD, Rief W, Barke A, Aziz Q, Bennett M,
Benoliel R, et al. Chronic pain as a symptom or a
disease: the IASP Classification of Chronic Pain for the
International Classification of Diseases (ICD-11). Pain.
2018 Dec 27;160:19-27.

4.  Canadian Pain Task Force. Chronic Pain in Canada
[Internet]. 2019. Available from: https://www.canada.ca/
content/dam/hc-sc/documents/corporate/about-health-
canada/public-engagement/external-advisory-bodies/
canadian-pain-task-force/report-2019/canadian-pain-task-
force-June-2019-report-en.pdf

5. Srbely JZ, Vernon H, Lee D, Polgar M. Immediate
effects of spinal manipulative therapy on regional
antinociceptive effects in myofascial tissues in healthy
young adults. J Manipulative Physiol Ther [Internet].
2013;36(6):333—41. Available from: http://dx.doi.
org/10.1016/j.jmpt.2013.01.005

6.  Woolf CJ. Central sensitization: Implications for
the diagnosis and treatment of pain. Pain [Internet].
2011;152(SUPPL.3):S2-15. Available from: http://
dx.doi.org/10.1016/j.pain.2010.09.030

337



The pathophysiologic mechanisms of spinal manipulative therapy in the management of chronic musculoskeletal pain

10.

11.

12.

13.

14.

15.

16.

17.

18.

338

Scerbo T, Colasurdo J, Dunn S, Unger J, Nijs J, Cook

C. Measurement Properties of the Central Sensitization
Inventory: A Systematic Review. Pain Pract.
2018;18(4):544-54.

den Boer C, Dries L, Terluin B, van der Wouden

JC, Blankenstein AH, van Wilgen CP, et al. Central
sensitization in chronic pain and medically unexplained
symptom research: A systematic review of definitions,
operationalizations and measurement instruments.

J Psychosom Res [Internet]. 2019;117(December
2018):32-40. Available from: https://doi.org/10.1016/j.
jpsychores.2018.12.010

Coronado RA, Gay CW, Bialosky JE, Carnaby GD,
Bishop MD, George SZ. Changes in pain sensitivity
following spinal manipulation: a systematic review and
meta-analysis. J Electromyogr Kinesiol. 2012;22(5):752—
67.

Rubinstein SM, van Middelkoop M, Assendelft WJ, de
Boer MR, van Tulder MW. Spinal manipulative therapy
for chronic low-back pain. Cochrane database Syst Rev.
2011 Feb;(2):CD008112.

Rubinstein SM, Zoete A De, Middelkoop M Van,
Assendelft WJJ, Boer MR De, Tulder MW Van. Benefits
and harms of spinal manipulative therapy for the
treatment of chronic low back pain: Systematic review
and meta-analysis of randomised controlled trials. BMJ.
2019;364.

Coté P, Wong JJ, Sutton D, Shearer HM, Mior S,
Randhawa K, et al. Management of neck pain and
associated disorders: a clinical practice guideline from
the Ontario Protocol for Traffic Injury Management
(OPTIMa) Collaboration. Eur Spine J. 2016;25:2000-22.
Wong 1J, Co6té P, Sutton DA, Randhawa K, Yu H,
Varatharajan S, et al. Clinical practice guidelines for the
noninvasive management of low back pain: A systematic
review by the Ontario Protocol for Traffic Injury
Management (OPTIMa) Collaboration. Vol. 21, European
Journal of Pain (United Kingdom). 2017.

Boal RW, Gillette RG. Central neuronal plasticity,

low back pain and spinal manipulative therapy. J
Manipulative Physiol Ther. 2004;27(5):314-26.
Bialosky JE, Bishop MD, Robinson ME, Zeppieri Jr

G, George SZ. Spinal manipulative therapy has an
immediate effect on thermal pain sensitivity in people
with low back pain: a randomized controlled trial. Phys
Ther. 2009;89(12):1292-303.

Bishop MD, Beneciuk JM, George SZ. Immediate
reduction in temporal sensory summation after thoracic
spinal manipulation. spine J. 2011;11(5):440-6.

Herrero JF, Laird JMA, Lopez-Garcia JA. Wind-up of
spinal cord neurones and pain sensation: Much ado about
something? Prog Neurobiol. 2000;61(2):169-203.
Contreras-Hernandez E, Chavez D, Hernandez E,
Velazquez E, Reyes P, Béjar J, et al. Supraspinal

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

modulation of neuronal synchronization by nociceptive
stimulation induces an enduring reorganization of dorsal
horn neuronal connectivity. J Physiol. 2018;596(9):1747-
76.

Sorkin LS, Eddinger KA, Woller SA, Yaksh TL. Origins
of antidromic activity in sensory afferent fibers and
neurogenic inflammation. Semin Immunopathol. 2018
May;40(3):237-47.

Sluka KA, Willis WD, Westlund KN. The role of
dorsal root reflexes in neurogenic inflammation. Pain
Forum [Internet]. 1995;4(3):141-9. Available from:
https://www.sciencedirect.com/science/article/pii/
S1082317411800450

Howell JN, Willard FH. Nociception: New
Understandings and Their Possible Relation to Somatic
Dysfunction and Its Treatment. Ohio Res Clin Rev.
2005;15(1):1-4.

Tuckey B, Shah JP, Tandon H. A New Rationale and
Treatment Model for Neuromuscular Tender Points.
2017.

Srbely JZ. New Trends in the Treatment and
Management of Myofascial Pain Syndrome. Curr Pain
Headache Rep [Internet]. 2010;14(5):346-52. Available
from: https://doi.org/10.1007/s11916-010-0128-4
Couppé C, Midttun A, Hilden J, Jgrgensen U, Oxholm
P, Fuglsang-Frederiksen A. Spontaneous needle
electromyographic activity in myofascial trigger points
in the infraspinatus muscle: a blinded assessment. J
Musculoskelet Pain. 2001;9(3):7-16.

Aredo J V, Heyrana KJ, Karp BI, Shah JP, Stratton P.
Relating chronic pelvic pain and endometriosis to signs
of sensitization and myofascial pain and dysfunction.
In: Seminars in reproductive medicine. Thieme Medical
Publishers; 2017. p. 88-97.

Anderson RU, Sawyer T, Wise D, Morey A, Nathanson
BH. Painful myofascial trigger points and pain sites

in men with chronic prostatitis/chronic pelvic pain
syndrome. J Urol. 2009;182(6):2753-8.

Bassaly R, Tidwell N, Bertolino S, Hoyte L, Downes
K, Hart S. Myofascial pain and pelvic floor dysfunction
in patients with interstitial cystitis. Int Urogynecol J.
2011;22:413-8.

Hoheisel U, Chacur M, Treede RD, Mense S. Action
potentials and subthreshold potentials of dorsal horn
neurons in a rat model of myositis: a study employing
intracellular recordings in vivo. J Neurophysiol.
2019;122(2):632-43.

Chau D, Johns DG, Schramm LP. Ongoing and stimulus-
evoked activity of sympathetically correlated neurons
in the intermediate zone and dorsal horn of acutely
spinalized rats. J Neurophysiol. 2000;83(5):2699-707.
Benarroch EE. Pain-autonomic interactions. Neurol Sci.
2006;27:s130-3.

Jdanig W. Relationship between pain and autonomic

J Can Chiropr Assoc 2025; 69(3)



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

phenomena in headache and other pain conditions.
Cephalalgia. 2003;23(1_suppl):43-8.

Srbely JZ, Dickey JP, Montanholi YR. Experimentally
induced central sensitization evokes segmental
autonomic responses in humans. Int Phys Med Rehabil J.
2017;1(3):47-53.

Hong CZ, Chen JT, Chen SM, Kuan TS. Myofascial
trigger point is related to sympathetic activity. Am J Phys
Med Rehabil. 1997;76(2):169.

Cao L, Gao Y, Wu K, Li Y, Chen C, Yuan S. Sympathetic
hyperinnervation in myofascial trigger points. Med
Hypotheses. 2020;139:109633.

Binns BC, Huang Y, Goettl VM, Hackshaw K V,
Stephens Jr RL. Glutamate uptake is attenuated in spinal
deep dorsal and ventral horn in the rat spinal nerve
ligation model. Brain Res. 2005;1041(1):38-47.
Jegatheeswaran G. The Effects of Central Sensitization
on Motoneurone Excitability in Osteoarthritis [master’s
thesis]. University of Guelph; 2012.

Woolf CJ. Central sensitization: uncovering the relation
between pain and plasticity. Anesthesiology. 2007
Apr;106(4):864-7.

Tao ZY, Wang PX, Wei SQ, Traub RJ, Li JF, Cao DY.
The Role of Descending Pain Modulation in Chronic
Primary Pain: Potential Application of Drugs Targeting
Serotonergic System. Neural Plast. 2019;2019:1389296.
Ossipov MH, Morimura K, Porreca F. Descending pain
modulation and chronification of pain. Curr Opin Support
Palliat Care. 2014;8(2):143-51.

Kwon M, Altin M, Duenas H, Alev L. The role of
descending inhibitory pathways on chronic pain
modulation and clinical implications. Pain Pract.
2014;14(7):656-67.

Zafereo JA, Deschenes B. The Role of Spinal
Manipulation in Modifying Central Sensitization. J Appl
Biobehav Res. 2015;20:84-99.

Bialosky JE, Bishop MD, Price DD, Robinson ME,
George SZ. The mechanisms of manual therapy in the
treatment of musculoskeletal pain: a comprehensive
model. Man Ther. 2009;14(5):531-8.

Haavik H, Murphy B. The role of spinal manipulation

in addressing disordered sensorimotor integration

and altered motor control. J Electromyogr Kinesiol.
2012;22(5):768-76.

Nijs J, Van Houdenhove B. From acute musculoskeletal
pain to chronic widespread pain and fibromyalgia:
application of pain neurophysiology in manual therapy
practice. Man Ther. 2009 Feb;14(1):3-12.

Siracusa R, Paola R Di, Cuzzocrea S, Impellizzeri D.
Fibromyalgia: pathogenesis, mechanisms, diagnosis and
treatment options update. Int J Mol Sci. 2021;22(8):3891.
Bonanni R, Cariati I, Tancredi V, Iundusi R, Gasbarra E,
Tarantino U. Chronic pain in musculoskeletal diseases:
Do you know your enemy? J Clin Med. 2022;11(9):2609.

J Can Chiropr Assoc 2025; 69(3)

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

O Vazic, N T Antony, J Murray, B Murphy, J Srbely

Moreira VMPS, Barboza SD, Oliveira JB, Pereira

JM, Dionisio VC. A hiperalgesia secunddria ocorre
independentemente do envolvimento unilateral ou
bilateral da osteoartrite de joelho em individuos

com doenca leve ou moderada. Rev Bras Reumatol.
2017;57(1):37-44.

Smart KM, Blake C, Staines A, Thacker M, Doody C.
Mechanisms-based classifications of musculoskeletal
pain: part 1 of 3: symptoms and signs of central
sensitisation in patients with low back (+ leg) pain. Man
Ther. 2012 Aug;17(4):336-44.

Schifer A, Hall T, Miiller G, Briffa K. Outcomes differ
between subgroups of patients with low back and leg
pain following neural manual therapy: a prospective
cohort study. Eur spine J Off Publ Eur Spine Soc Eur
Spinal Deform Soc Eur Sect Cerv Spine Res Soc. 2011
Mar;20(3):482-90.

Anderson RJ, Craggs JG, Bialosky JE, Bishop MD,
George SZ, Staud R, et al. Temporal summation of
second pain: variability in responses to a fixed protocol.
Eur J Pain. 2013;17(1):67-74.

Staud R, Robinson ME, Price DD. Temporal summation
of second pain and its maintenance are useful for
characterizing widespread central sensitization of
fibromyalgia patients. J pain. 2007;8(11):893-901.
Smallwood RF, Laird AR, Ramage AE, Parkinson AL,
Lewis J, Clauw DJ, et al. Structural brain anomalies and
chronic pain: a quantitative meta-analysis of gray matter
volume. J Pain. 2013;14(7):663-75.

Harris RE, Clauw DJ. Imaging central neurochemical
alterations in chronic pain with proton magnetic
resonance spectroscopy. Neurosci Lett. 2012;520(2):192—
6.

Littlejohn G. Neurogenic neuroinflammation in
fibromyalgia and complex regional pain syndrome. Nat
Rev Rheumatol. 2015;11(11):639-48.

Ichesco E, Schmidt-Wilcke T, Bhavsar R, Clauw DJ,
Peltier SJ, Kim J, et al. Altered resting state connectivity
of the insular cortex in individuals with fibromyalgia. J
Pain. 2014;15(8):815-26.

Jensen KB, Kosek E, Petzke F, Carville S, Fransson

P, Marcus H, et al. Evidence of dysfunctional pain
inhibition in Fibromyalgia reflected in rACC during
provoked pain. PAIN®. 2009;144(1-2):95-100.

Loggia ML, Kim J, Gollub RL, Vangel MG, Kirsch

I, Kong J, et al. Default mode network connectivity
encodes clinical pain: an arterial spin labeling study.
PAIN®. 2013;154(1):24-33.

Borstad J, Woeste C. The role of sensitization in
musculoskeletal shoulder pain. Brazilian J Phys Ther.
2015;19:251-7.

Gatchel RJ, Neblett R. Central sensitization: a brief
overview. J Appl Biobehav Res. 2018;23(2):e12138.
Lee LC, Chen YY, Li WC, Yang CJ, Liu CH, Low I, et

339



The pathophysiologic mechanisms of spinal manipulative therapy in the management of chronic musculoskeletal pain

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

340

al. Adaptive neuroplasticity in the default mode network
contributing to absence of central sensitization in primary
dysmenorrhea. Front Neurosci. 2023;17:1094988.
Zambreanu L, Wise RG, Brooks JCW, Iannetti GD,
Tracey I. A role for the brainstem in central sensitisation
in humans. Evidence from functional magnetic resonance
imaging. Pain. 2005;114(3):397-407.

Dancey E, Murphy B, Andrew D, Yielder P. Interactive
effect of acute pain and motor learning acquisition on
sensorimotor integration and motor learning outcomes. J
Neurophysiol. 2016 Nov;116(5):2210-20.

Dancey E, Murphy BA, Andrew D, Yielder P. The effect
of local vs remote experimental pain on motor learning
and sensorimotor integration using a complex typing
task. Pain. 2016;157(8):1682-95.

Dancey E, Yielder P, Murphy B. Does Location of
Tonic Pain Differentially Impact Motor Learning and
Sensorimotor Integration? Brain Sci. 2018 Sep;8(10).
Dancey E, Yielder P, Murphy B. The Interactive Effect
of Tonic Pain and Motor Learning on Corticospinal
Excitability. Brain Sci. 2019 Mar;9(3).

Tuna T, Van Obbergh L, Van Cutsem N, Engelman

E. Usefulness of the pain sensitivity questionnaire to
discriminate the pain behaviour of chronic pain patients.
Br J Anaesth. 2018;121(3):616-22.

Ruscheweyh R, Verneuer B, Dany K, Marziniak M,
Wolowski A, Colak-Ekici R, et al. Validation of the pain
sensitivity questionnaire in chronic pain patients. Pain.
2012;153(6):1210-8.

Melzack R. The McGill Pain Questionnaire: major
properties and scoring methods. Pain. 1975;1(3):277-99.
Strand LI, Ljunggren AE, Bogen B, Ask T, Johnsen

TB. The Short-Form McGill Pain Questionnaire

as an outcome measure: test—retest reliability and
responsiveness to change. Eur J Pain. 2008;12(7):917-
25.

Neblett R, Cohen H, Choi Y, Hartzell MM, Williams M,
Mayer TG, et al. The Central Sensitization Inventory
(CSI): establishing clinically significant values for
identifying central sensitivity syndromes in an outpatient
chronic pain sample. J Pain. 2013;14(5):438-45.

Adams GR, Gandhi W, Harrison R, Van Reekum

CM, Wood-Anderson D, Gilron I, et al. Do “central
sensitization” questionnaires reflect measures of
nociceptive sensitization or psychological constructs?

A systematic review and meta-analyses. Pain.
2023;164(6):1222-39.

Suzuki K, Haruyama Y, Kobashi G, Sairenchi T,
Uchiyama K, Yamaguchi S, et al. Central sensitization
in neurological, psychiatric, and pain disorders: a
multicenter case-controlled study. Pain Res Manag.
2021;2021(1):6656917.

Clark JR, Nijs J, Yeowell G, Holmes P, Goodwin PC.
Trait sensitivity, anxiety, and personality are predictive of

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

central sensitization symptoms in patients with chronic
low back pain. Pain Pract. 2019;19(8):800-10.

Holm LA, Nim CG, Lauridsen HH, Filtenborg

JB, O’Neill SF. Convergent validity of the central
sensitization inventory and experimental testing of pain
sensitivity. Scand J Pain. 2022;22(3):597-613.
Coronado RA, George SZ. The Central Sensitization
Inventory and Pain Sensitivity Questionnaire: An
exploration of construct validity and associations with
widespread pain sensitivity among individuals with
shoulder pain. Musculoskelet Sci Pract. 2018;36:61-7.
Burston JJ, Valdes AM, Woodhams SG, Mapp PI, Stocks
J, Watson DJG, et al. The impact of anxiety on chronic
musculoskeletal pain and the role of astrocyte activation.
Pain. 2019;160(3):658-69.

Rolke R, Magerl W, Campbell KA, Schalber C, Caspari
S, Birklein F, et al. Quantitative sensory testing: a
comprehensive protocol for clinical trials. Eur J pain.
2006;10(1):77-88.

Weaver KR, Griffioen MA, Klinedinst NJ, Galik E,
Duarte AC, Colloca L, et al. Quantitative sensory
testing across chronic pain conditions and use in special
populations. Front Pain Res. 2022;2:779068.

Magquet D, Croisier JL, Demoulin C, Crielaard JM.
Pressure pain thresholds of tender point sites in patients
with fibromyalgia and in healthy controls. Eur J Pain.
2004;8(2):111-7.

Arant KR, Katz JN, Neogi T. Quantitative sensory
testing: identifying pain characteristics in patients with
osteoarthritis. Osteoarthr Cartil. 2022;30(1):17-31.
Imamura M, Chen J, Matsubayashi SR, Targino RA,
Alfieri FM, Bueno DK, et al. Changes in pressure pain
threshold in patients with chronic nonspecific low back
pain. Spine (Phila Pa 1976). 2013;38(24):2098-107.
Kinfe T, von Willebrand N, Stadlbauer A, Buchfelder M,
Yearwood TL, Muhammad S, et al. Quantitative sensory
phenotyping in chronic neuropathic pain patients treated
with unilateral L4-dorsal root ganglion stimulation. J
Transl Med. 2020;18:1-14.

Schliessbach J, Liitolf C, Streitberger K, Scaramozzino
P, Arendt-Nielsen L, Curatolo M. Reference values

of conditioned pain modulation. Scand J pain.
2019;19(2):279-86.

Kennedy DL, Kemp HI, Ridout D, Yarnitsky D, Rice
ASC. Reliability of conditioned pain modulation: a
systematic review. Pain. 2016 Nov;157(11):2410-9.
Pereira-Silva R, Neto FL, Martins I. Diffuse Noxious
Inhibitory Controls in Chronic Pain States: Insights from
Pre-Clinical Studies. Int J Mol Sci. 2025;26(1):402.
Lazaridou A, Paschali M, Zgierska AE, Garland EL,
Edwards RR. Exploring the relationship between
endogenous pain modulation, pain intensity, and
depression in patients using opioids for chronic low back
pain. Clin J Pain. 2022;38(10):595-600.

J Can Chiropr Assoc 2025; 69(3)



87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Courtney CA, Steffen AD, Ferndndez-De-Las-Pefias
C,Kim J, Chmell SJ. Joint mobilization enhances
mechanisms of conditioned pain modulation in
individuals with osteoarthritis of the knee. J Orthop Sport
Phys Ther. 2016;46(3):168-76.

Harrison R, Gandhi W, Van Reekum CM, Salomons

T V. Conditioned pain modulation is associated with
heightened connectivity between the periaqueductal grey
and cortical regions. Pain Reports. 2022;7(3):€999.
Petersen KK, McPhee ME, Hoegh MS, Graven-Nielsen
T. Assessment of conditioned pain modulation in

healthy participants and patients with chronic pain:
manifestations and implications for pain progression.
Curr Opin Support Palliat Care. 2019;13(2):99-106.
Elshaarawy N, Ebrahim AE, Ismail ZN. Conditioned
pain modulation as a predictor of central sensitization in
primary knee osteoarthritis patients. Egypt Rheumatol.
2023;45(1):1-5.

Bezerra MC, Bittencourt JV, Reis FJJ, de Almeida RS,
Meziat-Filho NAM, Nogueira LAC. Central Sensitization
Inventory is a useless instrument for detection of the
impairment of the conditioned pain modulation in
patients with chronic musculoskeletal pain. Jt Bone
Spine. 2021;88(3):105127.

Kosek E, Clauw D, Nijs J, Baron R, Gilron I, Harris

RE, et al. Chronic nociplastic pain affecting the
musculoskeletal system: clinical criteria and grading
system. Pain. 2021;162(11):2629-34.

Nijs J, Lahousse A, Kapreli E, Bilika P, Saracoglu I,
Malfliet A, et al. Nociplastic pain criteria or recognition
of central sensitization? Pain phenotyping in the past,
present and future. J Clin Med. 2021;10(15):3203.
Clauw DJ. From fibrositis to fibromyalgia to nociplastic
pain: how rheumatology helped get us here and where do
we go from here? Ann Rheum Dis. 2024;83(11):1421-7.
Kosek E. The concept of nociplastic pain— where to from
here? Pain. 2024;165(11S):S50-7.

Yoo YM, Kim KH. Current understanding of nociplastic
pain. Korean J Pain. 2024;37(2):107-18.
Fernandez-de-Las-Pefas C, Nijs J, Cagnie B, Gerwin
RD, Plaza-Manzano G, Valera-Calero JA, et al.
Myofascial pain syndrome: a nociceptive condition
comorbid with neuropathic or nociplastic pain. Life.
2023;13(3):694.

Pickar JG, Bolton PS. Spinal manipulative therapy and
somatosensory activation. J Electromyogr Kinesiol Off J
Int Soc Electrophysiol Kinesiol. 2012 Oct;22(5):785-94.
Lima CR, Martins DF, Reed WR. Physiological
responses induced by manual therapy in animal models: a
scoping review. Front Neurosci. 2020;14:430.

Srbely JZ. The Neurophysiologic Mechanisms of
Myofascial Trigger Points [PhD dissertation]. University
of Guelph; 2008.

J Can Chiropr Assoc 2025; 69(3)

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

O Vazic, N T Antony, J Murray, B Murphy, J Srbely

Pickar JG. Neurophysiological effects of spinal
manipulation. Spine J. 2002;2(5):357-71.

Sterling M, Pedler A, Chan C, Puglisi M, Vuvan V,
Vicenzino B. Cervical lateral glide increases nociceptive
flexion reflex threshold but not pressure or thermal pain
thresholds in chronic whiplash associated disorders: A
pilot randomised controlled trial. Man Ther [Internet].
2010;15(2):149-53. Available from: http://dx.doi.
org/10.1016/j.math.2009.09.004

Ruiz-Sdez M, Fernandez-de-las-Penas C, Blanco

CR, Martinez-Segura R, Garcia-Ledén R. Changes in
pressure pain sensitivity in latent myofascial trigger
points in the upper trapezius muscle after a cervical
spine manipulation in pain-free subjects. J Manipulative
Physiol Ther. 2007 Oct;30(8):578-83.

Melzack R, Wall PD. Pain Mechanisms: A New Theory:
A gate control system modulates sensory input from

the skin before it evokes pain perception and response.
Science. 1965;150(3699):971-9.

Dishman JD, Cunningham BM, Burke J. Comparison
of tibial nerve H-reflex excitability after cervical and
lumbar spine manipulation. J Manipulative Physiol Ther.
2002;25(5):318-25.

Dishman JD, Burke J. Spinal reflex excitability changes
after cervical and lumbar spinal manipulation: a
comparative study. spine J. 2003;3(3):204-12.

Dishman JD, Burke JR, Dougherty P. Motor neuron
excitability attenuation as a sequel to lumbosacral
manipulation in subacute low back pain patients and
asymptomatic adults: a cross-sectional H-reflex study. J
Manipulative Physiol Ther. 2018;41(5):363-71.

Steeds C. The anatomy and physiology of pain. Surg.
2009;27:507-511.

Srbely JZ, Dickey JP, Lee D, Lowerison M. Dry

needle stimulation of myofascial trigger points evokes
segmental anti-nociceptive effects. J Rehabil Med. 2010
May;42(5):463-8.

Teodorczyk-Injeyan JA, Injeyan HS, McGregor

M, Harris GM, Ruegg R. Enhancement of in vitro
interleukin-2 production in normal subjects following a
single spinal manipulative treatment. Chiropr Osteopat.
2008;16:1-9.

Teodorczyk-Injeyan JA, Injeyan HS, Ruegg R. Spinal
manipulative therapy reduces inflammatory cytokines
but not substance P production in normal subjects. J
Manipulative Physiol Ther. 2006;29(1):14-21.
Teodorczyk-Injeyan JA, McGregor M, Ruegg R, Injeyan
HS. Interleukin 2-regulated in vitro antibody production
following a single spinal manipulative treatment in
normal subjects. Chiropr Osteopat. 2010;18:1-8.
Sampath KK, Botnmark E, Mani R, Cotter JD, Katare
R, Munasinghe PE, et al. Neuroendocrine response
following a thoracic spinal manipulation in healthy men.
J Orthop Sport Phys Ther. 2017;47(9):617-27.

341



The pathophysiologic mechanisms of spinal manipulative therapy in the management of chronic musculoskeletal pain

114.

115.

116.

117.

118.

342

Plaza-Manzano G, Molina F, Lomas-Vega R, Martinez-
Amat A, Achalandabaso A, Hita-Contreras F. Changes
in biochemical markers of pain perception and stress
response after spinal manipulation. J Orthop Sport Phys
Ther. 2014:;44(4):231-9.

Lohman EB, Pacheco GR, Gharibvand L, Daher N,
Devore K, Bains G, et al. The immediate effects of
cervical spine manipulation on pain and biochemical
markers in females with acute non-specific mechanical
neck pain: a randomized clinical trial. ] Man Manip Ther.
2019;27(4):186-96.

Niazi IK, Jochumsen M, Duehra J, Kingett M, Dremstrup
K, Haavik H. Chiropractic, cortical excitability and BCI.
In: Replace, Repair, Restore, Relieve—Bridging Clinical
and Engineering Solutions in Neurorehabilitation:
Proceedings of the 2nd International Conference on
NeuroRehabilitation (ICNR2014), Aalborg, 24-26 June,
2014. Springer; 2014. p. 121-5.

Lelic D, Niazi IK, Holt K, Jochumsen M, Dremstrup K,
Yielder P, et al. Manipulation of dysfunctional spinal
joints affects sensorimotor integration in the prefrontal
cortex: a brain source localization study. Neural Plast.
2016;2016:3704964.

Haavik H, Murphy B. Subclinical neck pain and the
effects of cervical manipulation on elbow joint position
sense. J Manipulative Physiol Ther. 2011 Feb;34(2):88-
97.

119.

120.

121.

122.

123.

Sparks C, Cleland JA, Elliott JM, Zagardo M, Liu
WC. Using functional magnetic resonance imaging to
determine if cerebral hemodynamic responses to pain
change following thoracic spine thrust manipulation in
healthy individuals. J Orthop Sports Phys Ther. 2013
May;43(5):340-8.

Baarbé JK, Yielder P, Haavik H, Holmes MWR,
Murphy BA. Subclinical recurrent neck pain and its
treatment impacts motor training-induced plasticity

of the cerebellum and motor cortex. PLoS One.
2018;13(2):e0193413.

Meyer AL, Amorim MA, Schubert M, Schweinhardt

P, Leboeuf-Yde C. Unravelling functional neurology:
does spinal manipulation have an effect on the brain?-a
systematic literature review. Chiropr Man Therap.
2019;27:1-30.

Colombi A, Testa M. The effects induced by spinal
manipulative therapy on the immune and endocrine
systems. Medicina (B Aires). 2019;55(8):448.

Eklund A, Jensen I, Lohela-Karlsson M, Hagberg

J, Leboeuf-Yde C, Kongsted A, et al. The nordic
maintenance care program: Effectiveness of chiropractic
maintenance care versus symptom-guided treatment for
recurrent and persistent low back pain—a pragmatic
randomized controlled trial. PLoS One. 2018;13(9).

J Can Chiropr Assoc 2025; 69(3)



