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PREFACE
The practice of osteopathy is defined by a set of historical principles that set the profession
apart from any other health modality. Evidence based practice has become a reigning
approach in healthcare practices and it is important that the osteopathic field has high quality
research to draw upon and integrate into practice. Thus, the profession can move forward and
remain current in the ever-changing times of society, lifestyles and technology.
The rationale behind this thesis is based upon supporting osteopathic practitioners in the
engagement of evidence based practice. The purpose of this thesis is to identify the extent
and nature of osteopathic research where osteopathic manual therapy (OMT) has been used
as an intervention, over the past decade. By looking at recent research that is focused on the
clinical use of OMT, this project is intended to extract osteopathic research that is clinically
relevant and useful for practitioners to inform their clinical decisions.
Where osteopathic practitioners may find it difficult to seek out research due to factors such
as time constraints or a lack of resources, this project will provide a practical overview of the
research areas. Furthermore, as a profession where the field of research is still maturing, it is
useful to understand what research has been done in the past to better inform the direction of
future osteopathic research.

This thesis has been structured into four main sections. The first section consists of a
literature review that will define and describe key concepts such as evidence based practice
and discuss how the varying forms of research can influence research outcomes and the
implications of this for clinical integration. The literature review will further outline the
current state of osteopathic research and consider how the osteopathic tenets may influence a
practitioners involvement in evidence based practice.
The second section contains an overview of the scoping review methodology with reference
to the relevant literature. This section will provide the reader with an understanding of the
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scoping review process and outline each stage of the scoping review framework used to
conduct this research.
Section three has been prepared in a manuscript format, with the intention of submission to
the International Journal of Osteopathic Medicine (IJOM). The format of this manuscript is
based on the guidelines for authors provided by the journal.
Section four consists of all relevant appendices including two scoping review checklists, a
full record of the search strategy and the data charting processes.
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SECTION ONE: LITERATURE REVIEW

1

Over two decades ago, evidence based practice (EBP) was introduced into healthcare as a new model
that strived to integrate evidence into clinical practice for optimal patient outcomes. Despite its
controversies, EBP is another valuable tool that practitioners can utilise. However, in the field of
osteopathy difficulties remain for the practitioner looking to integrate research into practice, whilst
also trying to adhere to the principles of osteopathic practice. Through the exploration of EBP and
differing research designs, this literature review discusses the limitations raised in EBP and the
importance of integrating all forms of research into clinical practice. This review will further explore
how the tenets of osteopathy pose a challenge for EBP specific to osteopathy and the actions being
undertaken to fulfil a stronger body of literature in the osteopathic profession. The question still
remains as to what relevant research is currently present in osteopathy.

Evidence based practice

Evidence based medicine (EBM) is a movement that gained attention in the 1990s as a new approach
in medicine, with the intention of improving the health outcomes of patients.
In an article discussing the history of EBM, Smith & Rennie, (2014) state that EBM is a concept that
grew from critical appraisal. In 1990, Gordon Guyatt, an epidemiology, biostatic and medical
professor at McMaster University strived to change the current programme being taught to physicians
in the hope that physicians would learn to manage their patients based on what evidence proved to be
effective, and not on what they were being told to do. Guyatt entitled this new approach as “Evidence
Based Medicine”, a term that would become highly established in the practice of medicine and
beyond. As time progressed, a wide range of other healthcare practices have adopted the concept and
thus EBM is now more commonly termed Evidence Based Practice (EBP), as it will be referred to for
the remainder of this project.

Another professor of the McMaster University involved in the establishment of EBP was David
Sackett, an American physician and a director of the Centre of Evidence-based Medicine (Centre for
evidence based practice, n.d.) who is now regarded as the modern-day pioneer of EBP. In a key
publication, Sackett et al., (1996) provides one of the most cited (Janković, 2008) definitions of EBP,
stating it as “the conscientious, explicit, and judicious use of current best evidence in making
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decisions about the care of individual patients”. In the same article, Sackett continues to describe the
two other core components of EBP: 1) the use of practitioner based clinical expertise and 2)
consideration of the patients’ clinical picture, their values and desires around their treatment (Figure
1).
Considering that EBP emerged from the idea of critical appraisal and following early pioneering
publications about EBP (Guyatt et al., 1992; Guyatt & Rennie, 1993; Sackett & Rennie, 1992), it has
been assumed that EBP is largely focused on the use of evidence. Although Sackett et al., (1996)
maintain that it is the equal emphasis of all three components in EBP that truly comprises the model,
it seems that it is the use of evidence where practitioners are faced with challenges in EBP,
particularly around what is considered to be “best evidence”.

Figure 1
Evidence based practice

From “Will the Real Evidence-Based Practice Please Stand Up? Teaching the Process of
Evidence-Based Practice to the Helping Professions” by A. Shlonsky, and L. Gibbs, 2004,
Brief Treatment and Crisis Intervention, 4(2), p.138.
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Understanding Evidence
Finding the best evidence to integrate into clinical practice will depend on the research that is
available to the practitioner, as well as the research approach used to investigate the phenomena of
interest. It is useful to understand how research can differ in design and approach, and to recognise
the strengths and limitations of different types of evidence.

The Evidence Hierarchy

In 1989, Sackett published an article proposing levels of ranked evidence. Each level consisted of a
research methodology and an associated grade of recommendation for clinical use. The levels ranged
from the top-most level 1 (large, randomized trials with clear-cut results and low risk of error) with an
A-grade recommendation, to the lowest level 5 (no controls, case-series only) with a C-grade
recommendation.
Later, a more schematic representation of the levels was presented which is now commonly known as
the evidence hierarchy. The evidence hierarchy (Figure 2) is a multi-level pyramid (Borgerson, 2009)
that organises different research methodologies by their rigour and the amount of research bias
(Schreiber et al., 2005; Straus, 2019) that a methodology has. The least biased the methodology, the
more reliable a study may be assumed to be, and the higher up the hierarchy it sits. Research is also
ranked within the hierarchy according to how well a methodology can determine cause and effect.
Practitioners are encouraged to consider the methods of a study before drawing conclusions from
research and incorporating it into clinical decision making. Research findings that have emerged from
methodologies that sit lower within the hierarchy, such as case reports and case studies, need to be
consumed with an awareness that these studies hold a higher risk of bias.
The evidence hierarchy may be a useful resource for practitioners to understand and appraise
evidence. As such, the evidence hierarchy may be considered a cornerstone of EBP.
Adhering strongly to this form of evidential ranking, however, may create misconceptions that some
methodologies are considered better than others and may lead to potential limitations when
implementing EBP.
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Figure 2
The pyramid of evidence

Note. Randomised control trials (RCTs), Systematic Reviews (SR) and Meta-analysis (MA).
From “Evidence-based practice and the evidence pyramid: A 21st century orthodontic odyssey”
by P. S. Mulimani, 2017, American Journal of Orthodontics and Dentofacial
Orthopedics, 152(1), p.2 (10.1016/J.AJODO.2017.03.020)

The hierarchy itself needs to be consumed with an awareness that high bias research does not mean
low quality research, nor low clinical relevance. The evidence hierarchy has created some
misconceptions that the best forms of evidence are randomised control trials (RCTs), systematic
reviews, and meta-analyses (Straus et al., 2007; Straus & McAlister, 2000), due to sitting at the
highest points in the hierarchy. These forms of research may provide useful information on the
efficacy of an intervention and hold less bias, but they are not always the best forms of research to
answer certain questions (Sackett et al., 1996; Straus et al., 2007). These forms of research tend to
have lower clinical applicability, making integration into a clinical setting more difficult for
practitioners.
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Figure 3
Evidence: pyramid or funnel?

From “Oh- that’s JUST a Case Report !” by N. Vaid, 2020, Clinical Orthodontics,19(2), p.8.
(10.14436/1676-6849.19.2.007-008.edt)

The Research Funnel

Another schematic representation of research methodologies and their role in knowledge synthesis has
been proposed by Vaid, (2020). In this, the evidence hierarchy is viewed up-side down (Figure 3) to
represent a research funnel.
Perceiving research methodologies as a funnel removes the risk of misconceived notions that one
form of evidence is better than another. The funnel also helps to understand how research designs,
such as the case report, can lead into the conducting of research trials and systematic reviews. Vaid
(2020), discusses the importance of case reports and how clinically relevant this patient-based
research design is to the practitioner who reads it. Vaid (2020), also points out that case reports
provide new discovery and the generation of hypotheses, which creates a foundation for the
conducting of clinical trials that can further test a specific hypothesis. The research funnel suggests
6

that all research designs have an important role in knowledge generation and knowledge synthesis,
and it depicts the notion that a research question can be answered using multiple methodologies. This
leads to a deeper understanding that research is best not to be grouped according to the methodology,
but via the context in which research is conducted and the questions being explored. The research
funnel need not replace the evidence hierarchy but instead offers another complementary view of
differing research methodologies and their roles in the field of evidence.

Research methods
More than differing in the methodological processes used, research can also have different
epistemological and conceptual approaches. It is useful for research consumers to understand these
differences as the approach will differ depending on the research question, aims and objectives.
Differing research methods will influence what and how data is gathered during a study. This has
implications for how research is interpreted by practitioners and therefore applied clinically in
practice.

Qualitative and Quantitative Research

Qualitative and quantitative research are two differing research approaches. More than having
methodological differences, qualitative and quantitative research have contrasting theoretical and
conceptual underpinnings (Yilmaz, 2013), each producing different forms of knowledge. Research
can however, contain both qualitative and quantitative elements, often referred to as a mixed methods
approach (Curry & Nunez-Smith, 2017). Understanding what qualitative and quantitative research
aim to achieve may provide insights into how to integrate these different research methods into
clinical practice (Figure 4).
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Figure 4
Qualitative, quantitative and mixed methods research

Approach: Typically inductive.
Focus on quality of phenomena
Goals: Depth. Generate hypotheses
Setting: Natural
Sampling: Purposeful
Data Collection: observational,
descriptive
Data Analysis: Iterative interpretation
of textual data
Products: Recurrent themes,
hypotheses, taxonomies, conceptual
models, survey measures

Complementarity (of methods)
Integration (connect, merge, embed)
Yield (whole > sum of parts)

Approach: Typically deductive. Focus on
quantity of phenomena
Goals: Depth. Test hypotheses
Setting: Experimental or natural
Sampling: Random
Data Collection: Descriptive,
observational, correlational,
quasi-experimental, experimental.
Data Analysis: Statistical analysis of
numeric data
Products: Statistical significance,
measures of association

From Mixed Methods in Health Sciences Research: A Practical Primer (p. 6), by L. Curry & M.
Nunez-Smith, 2015, SAGE Publications, Inc.

Quantitative research can be described as objective research. Because quantitative research is databased, it can result in a “reductionist” approach in which data is broken down into simpler
components (Lewis-Beck et al., 2003) for investigation. Quantitative research aims to test a
hypothesis and to measure the extent to which that hypothesis can be disproven or otherwise. When
looking at the assessment of cause and effect of an intervention, quantitative studies aim to measure
how effective that intervention is. Usually conducted in a controlled environment, a quantitative
research approach uses numerical data and statistical analysis to assess the significance of the
intervention or of phenomena of interest (Curry & Nunez-Smith, 2017; Yilmaz, 2013).
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The characteristics of quantitative research lend themselves to trial designs such as RCTs, systematic
reviews and meta-analyses. The numerical measurements used in quantitative research are useful in
providing information on the effectiveness of an intervention; while the controlled environment is
unlikely to present a high risk of bias (Sackett et al., 1996). As such, quantitative research and its
associated methodologies (e.g. RCTs, systematic reviews and meta-analyses) have subsequently been
deemed the gold-standard in EBP (Sackett et al., 1996). However, Sackett, (1996) recognises that
quantitative research and “gold-standard” methodologies are not suited to answer every research
question.

Qualitative research has a much broader and varied definition due to the multifaceted nature of the
design. Rather than seeking to test a pre-conceived theory, qualitative research aims to generate
hypotheses. Where quantitative research assesses if an intervention is effective, qualitative research
has the intention of seeking out how effective an intervention may be. Qualitative research is often
conducted in natural surroundings rather than an experimental environment and allows for the natural
occurrence of variables, rather than controlling them. Qualitative research is more contextual and can
offer valuable insight into phenomena such as the thoughts, feelings, and experiences of subjects.
Starman, (2013) discusses case studies as being one of the first forms of research that were qualitative
in design. Though case studies may involve some quantitative elements, they are typically patient
centred and incorporate the subjective components of the patient including their perceptions and/or
experiences (Starman, 2013). The patient centredness of a case report and the subjectivity of
qualitative methods allows these forms of research to be easily applied in a clinical setting, depicting
their usefulness in EBP.
Through generating hypotheses, qualitative research can provide the foundation for conducting
quantitative clinical trials. This indicates that both forms of research not only have an equally valuable
role in research and in EBP, but there is also an important relationship between the existence of the
two paradigms.
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Efficacy vs effectiveness trials

In a similar way that qualitative research is more clinically applicable, some clinical trial designs are
also more applicable to a clinical setting than others. Likewise, not all research methodologies intend
to assess causal relationships between intervention and outcome.
Two differing trial types (efficacy vs effectiveness trials) exist depending on what they seek to
explore (Schwartz & Lellouch, 2009; Singal et al., 2014).

Explanatory (efficacy) studies aim to assess the efficacy of an intervention. Often used to determine
the cause and effect of a treatment, these studies will be conducted under ideal circumstances and
incorporate selective inclusion when recruiting participants (Borgerson, 2009; Schwartz & Lellouch,
2009). These studies have well controlled variables with the intention of testing hypotheses and
strongly inform research-based decisions (Singal et al., 2014). Randomised control trials (RCTs) are a
methodology that is often used to assess efficacy. Consequently, RCTs are at the top of the evidence
hierarchy, or conversely, near the bottom of the research funnel due to their ability to determine cause
and effect (Borgerson, 2009).
Contrasting explanatory trials are pragmatic (effectiveness) trials, which intend to explore the
effectiveness of an intervention (Singal et al., 2014). The inclusion criteria of pragmatic trials are
much broader, and this form of research takes a more generalised approach in assessing how, and if,
an intervention works. Conducted using less rigid procedures and control of variables (Singal et al.,
2014), pragmatic studies sit lower in the hierarchy of evidence and include methodologies such as
those of cohort and case studies. Pragmatic trials are useful in determining clinical based decisions
(Schwartz & Lellouch, 2009). Though these forms of studies sit lower in the evidence hierarchy, it
must be recognised they hold equal value to higher ranking methodologies but will offer differing
forms of evidence (Manchikanti et al., 2009).
Characteristically, pragmatic and exploratory trials are opposing models. However, it is more accurate
to consider the two as existing on a continuum (Thorpe et al., 2009; Treweek & Zwarenstein, 2009)
(Figure 5). Understanding these designs as a continuum as opposed to conflicting entities, emphasises
the fact that studies may contain elements from both designs. In fact, it is uncommon that a study is
ever purely one or the other (Thorpe et al., 2009).
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Figure 5
Explanatory – pragmatic continuum

Note. Explanatory and pragmatic trials are considered on a continuum rather than separate entities.
From Study design: Pragmatic trial. M. Zuidgeest, Goetz, L., & R. Grobbee, n.d., RWE Navigator
(https://rwe-navigator.eu/use-real-world-evidence/generate-real-world-evidence/study-designpragmatic-trials/).

When applying the explanatory – pragmatic continuum to the evidence hierarchy, it seems that
research-relevant explanatory trials (e.g. RCTs) sit high on the hierarchy, whereas the clinically
applicable pragmatic trials (e.g. case reports) sit lower on the hierarchy. This indicates that where a
practitioner accepts the evidence hierarchy, and therefore only seeks to integrate explanatory and lowbias research, clinically applying evidence may be challenging.
Treweek & Zwarenstein, (2009) state that research trials with no clinical relevance “is a lost
opportunity to influence clinical practice and healthcare delivery”. If evidence is to be used to inform
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practice, as it is in EBP, there must be an openess to creating, seeking and consuming any form of
research design. Aknowledging different forms of research and their strengths and limitations may
help an evidence based practitioner to understand that some forms of research can create steps
towards clinical effectiveness within a larger research agenda.

Research can take many forms, all of which even when inconclusive, offer knowledge to the reader.
In EBP, it is useful to both understand and acknowledge all types of research methodology and design
and to consume these with a critical mind. With the evidence hierarchy at the centre of EBP, more
qualitative research designs have been disregarded as low-quality evidence and practitioners have
instead opted for quantitative RCTs or systematic reviews and meta-analyses. This has subsequently
resulted in a round-peg into a square-hole situation, where practitioners attempt to fit highly
exploratory and quantitative research into a qualitative based clinical setting.
Moving away from a hierarchal research concept and accepting qualitative and pragmatic research
into their research synthesis, gives the practitioner more opportunities to draw on relevant research to
inform clinical decisions on patient care. Aside from this providing another tool for practice, it may
assist in overcoming the limitations that practitioners face in implementing EBP into their clinical
practice.
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EBP and Osteopathy

The principles of EBP are equally applicable to the practice of osteopathy, and the
osteopathic profession is just one of the many healthcare practices that have adopted EBP.
Falling under the umbrella of complementary and alternative medicines (CAM), osteopathy
and other CAM therapies have been criticised for the lack of scientific evidence (Veziari et
al., 2021). The National Health Service (NHS), (2018) states clearly that there is limited
evidence in osteopathy around certain conditions such as asthma, infant colic and
temporomandibular disorders.
A.T. Still, the founder of osteopathy encouraged and valued continuing research and learning
and presents osteopathy as a science. Still, (1910) states “I will accept nothing from any
man’s pen as a truthful presentation of this science unless he courts investigation and proves
by demonstration that every statement is truth”. (p.6)
This quote shows Still’s support of investigation and the deepening of knowledge, but also
suggests his belief that the practice will prove itself in the results it creates when it is
performed. As research has advanced over the past century where protocol and measurable
outcomes provide reliability in studies, it no longer suffices as means to prove the
effectiveness of osteopathy simply by “demonstration”. Likewise, it is through research that a
perfect opportunity is presented for the effects of osteopathy to be demonstrated, measured,
and disseminated.
Governing bodies of osteopathy support an evidence-based practice. The Osteopathic Council
of New Zealand state in the Capabilities for Osteopathic Practice report (Stone et al., 2009)
that practitioners are required to utilise an evidence-based approach to treatment. In a
document titled “Benchmarks for Training in Osteopathy” presented by the World Health
Organisation (2010) it is stated that core competencies in osteopathic training must include
the “ability to appraise medical and scientific literature critically and incorporate relevant
information into clinical practice”. (p.8)
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Limitations of EBP in osteopathy

Despite the advancements that EBP can bring to the profession, and the requirements stated
by governing bodies to appraise and apply evidence in osteopathic practice, the same
limitations raised within EBP still apply to osteopathic practitioners.
These limitations can be more specifically understood through exploring the underpinning
philosophies that drive the practice of osteopathy itself and the potential conflicts that arise
when attempting to integrate research into a clinical setting.

The osteopathic tenets
To succinctly define the concept of osteopathy, a set of guiding osteopathic principles were
formulated in 1953 by a group of American DOs (Warner et al., 1954). These have since
been subject to revision in the literature (Paulus, 2013; Stark, 2013; Tyreman, 2013).
Often referred to as the tenets of osteopathy, the four principles originally stated:
1.The human being is a dynamic unit of function.
2.The body possesses self-regulatory mechanisms that are self-healing in nature.
3.Structure and function are interrelated at all levels.
4. Rational treatment is based on these principles.
Tenet number 1 depicts the notion of holism, an integral component of osteopathic practice.
Paulus, (2013) reconsiders the above principles against the original writings of A.T. Still,
offering a revised version that consists of 10 core osteopathic principles. The first principle
provided by Paulus states: “Human beings function holistically in a dynamic state of
connected oneness.”
“Holism” considers all elements of a system as being connected, be it the physical, social,
emotional, political and biological aspects of a human and should thus be considered as one.
Holism is a significant concept in osteopathy, frequently appearing in osteopathic literature
14

and the writings of A.T. Still. In practice, all individual variables of a patient are considered
at each stage of consultation.
Holism and research
Despite holism being a significant feature in osteopathic practice, in certain forms of research
such as the reductionist, quantitative approaches there is less room for variables. This
suggests some conflict between certain types of research and the practice of osteopathy.
In a publication reviewing research in osteopathy, Earley & Luce, (2010) highlight that
reductionist studies, investigating one component of a treatment, do not encompass the
holistic philosophies underpinning the practice. As such, undertaking research that
holistically centres around the patient is not only difficult to investigate without the presence
of bias, but also proves challenging for the practitioner to integrate such studies into their
practice (Earley & Luce, 2010; Patterson, 2007).
Osteopathic identity
Earley and Luce, (2010) proceed to discuss other elements of dispute in research and
osteopathy. The authors raise questions as to whether research from similar modalities (e.g.
Chiropractic) is valid in osteopathy, due to both practices sharing similar techniques such as
manipulation. Kasiri-Martino & Bright, (2016) state that osteopaths consider EBP as a
potential threat to the integrity of the osteopathic profession and due to strong overlaps with
other manual therapies, concerns emerged around osteopathy becoming indistinct from other
fields of manual therapy. Because many osteopathic techniques are shared with other forms
of manual therapy, it would be sensible to assume that drawing on evidence from other
modalities would be appropriate, particularly where osteopathic-specific research is lacking.
This may be a productive move toward an evidence based practice, however runs the risk of
losing osteopathic identity.
Constructing and maintaining a well-rounded body of literature that is specific to the practice
of osteopathy will be a critical tool in preventing the loss of professional identity and
continued implementation of EBP. Moreover, developing a practitioners capability to critique
research from other modalities and integrate it into their osteopathic practice, without
compromising the identity of the profession, would be equally as valuable and provide a
larger breadth of research to draw on.
15

Research in Osteopathy

Earley and Luce, (2010) reveal that various osteopathic studies have been undertaken on
conditions such as musculoskeletal, respiratory, obstetrics and gynaecology, paediatric and
neurological conditions. Strong research has been published showing the effectiveness of
OMT in low back pain and other musculoskeletal conditions. A later publication by Steel et
al., (2017) also highlights prominent research conducted on these conditions in osteopathy.
Large clinical trials such as the OSTEOPATHIC trial conducted by Licciardone et al., (2008)
aimed to assess the effects of OMT on chronic lower back pain in 455 subjects. Following its
completion in 2011, over 12 subsequent publications have reported on the trial and provided
significant indications of the effects of OMT on low back pain.
Large trials of this sort have contributed substantial research findings to the osteopathic
evidence base. However, feats of this kind take time, funding and organisation to conduct.
Dedicated research groups are required to undertake the studies that fill the osteopathic
evidence base. Osteopathic research organisations and other groups committed to the
promotion of osteopathic research are on the rise across the world and within New Zealand,
showing promise for a growing evidence base in osteopathy.

Conducting osteopathic research

The establishment of multiple different organisations dedicated to conducting osteopathic
research is attempting to meet the need of more research in osteopathy.

Practice Based Research Networks
Practice-based research networks (PBRNs) are organisations that aim to bridge the gap
between research and clinical practice through the alliance of practitioners and researchers
16

(Pirotta & Temple-Smith, 2017). Registered practitioners or clinicians join as members of a
PBRN and contribute to the network by offering clinically relevant questions, inspired by the
patients they care for on a daily basis. Contributions from practitioners also assist in
conducting research trials under circumstances that are more alike to real world-clinical
settings (Davis et al., 2012; Pirotta & Temple-Smith, 2017). Producing research based on
clinically meaningful questions that is conducted in a clinical setting, allows for a more
straightforward application of research into daily practice.
Steel et al. (2020) introduces two recently established osteopathic PBRNs; The Osteopathic
Research Innovation Network (ORION) (University of Technology Sydney, 2021) and
Osteopathy Research Connect - New Zealand (ORC-NZ) (The Osteopathy Research Connect
New Zealand Project., n.d.), based in Australia and New Zealand respectively. Both PBRNs
share the same mission to encourage and advance future osteopathic research (Steel et al.,
2020).
Globally, PBRNs have existed in osteopathy for over a decade. Lee et al., (2019) discusses
two osteopathic based PBRNs, both established in the United States (U.S.).
DO-Touch.NET (The Osteopathic Manipulative Medicine (OMM) Practice-Based Research
Network, 2021) was established in 2010 by the A.T. Still Research Institute of A.T. Still
University (A.T. Still Research Institute, 2021; Lee et al., 2019; Steel et al., 2020) and
consists of 800+ members, of which 159 are osteopaths.
Another PBRN established in the U.S. is the Consortium for Collaborative Osteopathic
Research Development Practice-Based Research Network (CONCORD-PBRN). CONCORD
was established and funded by the Texas College of Osteopathic Medicine and was shown to
have less than 20 members (Lee et al., 2019).
Steel et al., (2020) states that ORION has 992 osteopaths on board and ORC-NZ has 253
registered osteopaths as members. With comparatively higher osteopathic numbers than the
U.S. based PBRNs, there is strong indication that ORION and ORC-NZ, both individually
and together, could positively impact the future of clinically relevant osteopathic research.
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Research organisations

Aside from practice based research networks, there are also many other organisations
dedicated to the promotion, funding and development of osteopathic research, such as the
National Council for Osteopathic Research (NCOR) (National Council for Osteopathic
Research, n.d.-b), The Foundation for Osteopathic Research and Continuous Education
(FORCE) (Foundation for Osteopathic Research and Continuous Education, 2021), the
Centre for Research in Osteopathic Manipulative Medicine (CROMM) (A.T. Still Research
Institute, 2021) as well as the Osteopathic Research Centre (ORC) (Stoll et al., 2009; Texas
College of Osteopathic Medicine, 2021a).
The presence of these organisation strongly indicates that there is widespread dedication to
furthering osteopathic research. Moreover, these research organisations have also contributed
to initiating and conducting major research. The Osteopathic Research Centre was
responsible for the significant OSTEOPATHIC trial conducted in 2011(Texas College of
Osteopathic Medicine, 2021a, 2021b).
Another noteworthy research committee is the Louisa Burns Osteopathic Research
Committee (LBORC), a dedicated osteopathic research board within the American Academy
of Osteopathy. The committee was named after Louisa Burns, DO, a leading osteopathic
researcher and former director of the A.T Still Research Institute (Louisa Burns Osteopathic
Research Committee & AAO, n.d.; Patterson, 2000). As well as the LBORC being directly
involved in the direct development and support of osteopathic research and data collection,
the committee members have assisted in the creation of the ORC in North Texas and work
together with the Foundation for Osteopathic Research and Continuous Education (FORCE).
This committee reflects and promotes the connection and collaboration between various
research organisations. Furthermore, its namesake is a reminder that osteopathic research is a
time-honoured practice and not a novel concept.
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Disseminating osteopathic research

There are many renowned journals and databases specifically dedicated to publishing and
disseminating osteopathic research.
The Journal of Osteopathic Medicine (JOM) was established in 1901, formerly known as The
Journal of the American Osteopathic Association (JAOA). This journal promotes itself as
being a premier scholarly peer-reviewed journal, dedicated to the distribution of
comprehensive scientific literature from a wide range of disciplines and various clinical
settings in which osteopaths practice (Journal of Osteopathic Medicine, 2021).
Similarly, the International Journal of Osteopathic Medicine (IJOM) is another peer-reviewed
journal that provides articles and research on a spectrum of topics and specialities that relate
to, and influence, the practice of osteopathy (International Journal of Osteopathic Medicine,
2021).

The rise in research publications and organisations, particularly that of PBRNs, is promising
and indicates that relevant research in osteopathy is not only becoming a priority within the
profession, but is being driven by clinical based questions that need to be investigated.
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Time barriers in EBP

The future of new osteopathic research being promoted and conducted is encouraging.
However, issues remain around practitioners being challenged by lack of time when
attempting to keep up-to-date with new and emerging research, let alone clinically applying it
in their evidence based practice.
An investigation into Australian osteopaths attitudes of EBP (Leach et al., 2019) depicted that
a lack of time was a major perceived barrier to implementing EBP into practice. No
organisation or resource can extend the hours of the day and provide practitioners with more
time to engage with the EBP process, but actions can be taken to make this process more
efficient. As PBRNs publish research that stems from clinically relevant questions,
osteopathic practitioners may find research to be more clinically applicable and this may
improve the engagement of EBP in osteopathy. However, as research activity is rising it is
also sensible to look ahead and consider how the evidence-based osteopath will keep up-todate with the high volume of new and emerging literature in the profession.
In the same sense that one can generally navigate the aisles of a supermarket by category, it
would be useful to curate an academic resource that assists practitioners in navigating the
body of osteopathic literature. This may provide the time-constrained practitioner some
familiarity with what the osteopathic literature looked like, whether research in a particular
area is scarce or plentiful, and through what design the research has been conducted.

Conclusion

To date, no resource exists that clearly outlines what current research is circulating in
osteopathy. Systematic reviews have been conducted that offer pockets of knowledge
surrounding particular topics and research organisations such as the NCOR, (National
Council for Osteopathic Research, n.d.-a) offer a dedicated section on their webpage to
listing some osteopathic research arranged by topic. However, nothing appears to scope the
full breadth of current literature in osteopathy.
A full review of the current osteopathic research would provide insight into what topics have
been explored. Moreover, an up-to-date resource that further summarises this research into
concise categories would be a complementary addition to the EBP process and may provide a
more efficient way for practitioners to search and appraise osteopathic evidence.
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SECTION TWO: METHODOLOGY
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An overview of scoping reviews
Also referred to as “mapping reviews” (Arksey & O’Malley, 2005; Peters et al.,
2015), scoping reviews have been established as the most appropriate method to survey a
body of literature (Munn et al., 2018; Peters et al., 2015; Rumrill et al., 2010).
A scoping review has the primary aim of determining the range of evidence available on a
particular topic (Arksey & O’Malley, 2005; Colquhoun et al., 2014; Levac et al., 2010).
Where evidence is unclear on a topic, or where a research field is still maturing, scoping
reviews have been discussed as being the most useful tool in assessing evidence (Munn et al.,
2018).
Aside from outlining the breadth of literature that exists on a topic, a scoping review also
determines how that research was conducted, by establishing the range of qualitative and
quantitative research present in the evidence (Peters et al., 2015; Pham et al., 2014). Where
systematic reviews survey and examine existing research results from a multitude of
resources, and further methodologically appraise the quality of such research, scoping
reviews offer a more superficial but often much wider insight into the available research on a
topic, irrespective of the quality of a study (Joanna Briggs Institute, 2015; Peters et al., 2015).
Scoping reviews can be a useful precursor to a full systematic review but also have value on
their own in determining gaps in research and offer direction for future research (Arksey &
O’Malley, 2005; Colquhoun et al., 2014; Khalil et al., 2016).
Scoping reviews are commonly conducted according to a 5-stage scoping review framework,
with an optional sixth stage. First established by Arksey & O’Malley (2005), this framework
has been further informed by recommendations from Levac et al., (2010) and later reviewed
and appraised by both Pham et al., (2014) and Peters et al., (2015). The stages that construct
this framework are:

Stage 1: identifying the research question
Stage 2: identifying relevant studies
Stage 3: study selection
Stage 4: charting the data
Stage 5: collating, summarizing, and reporting the results
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Stage 6: This stage comprises a process of consultation, suggested as an optional stage. In
this stage, practitioners and consumers of evidence contribute to the research project via a
consultation process. These contributions may offer additional information such as further
insights and references that may benefit the project and enhance its quality.
Stages 1-5 of the scoping review framework are discussed in detail below:
Framework Stage 1: Identifying the research question

Identifying the research question is the first step in the methodological framework; this will
guide the development of the subsequent searching process. To build a relevant search
strategy it is important to determine the core aspects of the research question (Arksey &
O’Malley, 2005). Where applicable, the Joanna Briggs Institute (JBI), (2015) recommends
using the PCC mnemonic (Population, Concept, Context) to develop a research question for
scoping reviews.
Due to the nature of a scoping review as a means of scanning a breadth of literature, a broad
research question is recommended.

Framework Stage 2: Identifying the relevant studies

This step involves seeking and identifying any literature that is relevant to the research
question. Search strategies should be broad and the search process must be well-documented
(Khalil et al., 2016; Peters et al., 2015). A pilot search of a limited number of relevant
electronic databases is conducted first. When relevant articles have been identified, key
words found in the title and abstract of the articles are noted and a further search is conducted
using the identified terms across all relevant databases. Searching the reference lists of all
yielded articles should then be conducted for any other relevant studies.
The Joanna Briggs Institute recommends that unpublished literature (grey literature) and all
languages should be included for review (Joanna Briggs Institute, 2015; Peters et al., 2015).
Where search limitations have been applied, justifications should be provided and the study
limitations acknowledged (Levac et al., 2010).
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Framework Stage 3: Study selection

This step involves defining inclusion and exclusion criteria of the yielded studies. In this
stage refinement of inclusion and exclusion criteria can be conducted post hoc, once the
researcher has become better informed on the content of evidence (Arksey & O’Malley,
2005). It is recommended that a multidisciplinary team is involved in defining the inclusion
and exclusion criteria, and that at least two researchers review the title and abstracts of
studies and apply inclusion and exclusion criteria. Where discrepancies between reviews
occur, inclusion and exclusion may be refined for clarity, and where this does not solve
discrepancy, a third researcher is consulted (Levac et al., 2010) until agreement is reached.
Where decisions cannot be made based on the title and abstract, the full text of a study is
searched.

Framework Stage 4: Charting the data

This stage involves extracting the core pieces of data from each included study as aligning
with the aims and objectives of the research questions. Peters et al., (2015) and Arksey &
O’Malley, (2005) offer some examples of data extraction fields. These include, but are not
limited to, the research author, publication date, country of origin, interventions used, and the
study aims and outcomes. This information may be presented in charts or table format and/or
descriptively discussed (Peters et al., 2015). No appraisal of methodological rigor or study
quality is provided (Rumrill et al., 2010).

Framework Stage 5: Collating, summarising, and reporting the results

This stage consists of translating any themes, trends or research gaps recognised in the data
into a descriptive summary (Rumrill et al., 2010). Where conclusions are drawn from the
research these should align with the research question, aims and objectives formulated in
stage 1 (Khalil et al., 2016). At this stage, the scoping review findings are discussed (Levac et
al., 2010) and recommendations for future research, based on the gaps identified in the
evidence, may be offered (Khalil et al., 2016). As scoping reviews do not appraise the quality
24

of research, suggestions for a systematic review may be included where quality appraisal can
be undertaken or, where there are empirical research gaps the conduction of primary research
may be suggested.

Scoping reviews are quickly becoming a more common methodology used in research.
Though they provide a broad and often superficial over-view of literature, they can offer a
certain degree of depth in the data they extract, depending on the research question and
objectives. Scoping reviews can provide valuable information on the structure of a body of
literature and offer useful suggestions for further research, particularly where research gaps
are present or where the quality appraisal of research is indicated.
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Abstract

Background: Evidence based practice (EBP) is an approach in healthcare that integrates the
use of the best available research, practitioner experience and patient values into clinical
decision making for optimal health outcomes. In the field of osteopathy practitioners are
required to engage in the EBP process however, osteopathic practitioners feel challenged by
a lack of time and relevant research in the field and a fear of losing professional identity in
EBP. There are positive indications of growth in osteopathic research, but no study has been
conducted that clearly outlines what research currently exists in the osteopathic literature and
what the body of literature looks like.
Methods: A 5-stage scoping review framework was employed to explore the breadth and
nature of research where osteopathic manual therapy (OMT) is used as an intervention.
Searches were done across PubMed, ScienceDirect, EBSCO and BASE databases. Inclusion
criteria involved peer-reviewed, empirical studies published in English between January 2010
– March 2021. Data was extracted and categorised into 10 broad topics based on the
anatomical site or condition in which the OMT intervention was focused.
Results: The final review comprised 292 studies, including 78 case reports and 24 systematic
reviews. Three qualitative studies and one mixed methodology study were present. Studies
assessing OMT for lower back pain (LBP) was found to have the largest area of research.
Conclusion: The osteopathic literature appears largely dominated by quantitative research.
The research could be categorised across ten broad topics indicating OMT has been studied
in a wide range of conditions. However, research gaps have been identified within the
categories of this review suggesting the research has inconsistent coverage. Moreover, the
number of isolated research publications gives a fragmented impression of the literature.
Osteopathic research may benefit from a more considered research agenda, where research is
methodically generated to fill contextual gaps in the literature.
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Introduction
Evidence-based practice (EBP) seeks to integrate the practitioner’s professional experience,
the patient’s requirements and the use of the best current available research to achieve
optimal clinical outcomes [1] . The use of evidence as a component in EBP has created some
debate as to what is considered “best evidence”. Research methods have been ranked
according to their ability to determine cause and effect and further by their presence of bias.
Representations of research by ranking, as seen in Sacketts levels of ranked evidence [2] and
in the evidence hierarchy [3], has led to randomized control trials (RCTs), systematic reviews
and meta- analyses being considered the best forms of evidence to integrate into EBP.
However, these methods of research can prove limiting to practitioners when attempting to
translate findings into clinical practice, due to their highly experimental settings and rigid
protocols.
Equally relevant to the osteopathic profession, the osteopathic tenets advocate holism in
practice [4,5]. However, as experimental trials intentionally aim to reduce the presence of
variables, it is difficult to generate highly controlled studies that are, in essence, still
osteopathic in nature. It has been suggested that the osteopathic profession remove the
historical and philosophical constructs of osteopathy, for the profession to scientifically
advance and become more recognised from other healthcare modalities [6]. In contrast, some
osteopathic practitioners have indicated fears of EBP becoming a threat to the identity of the
osteopathic profession, and maintain the importance of the osteopathic principles in practice
[7]. Nonetheless, in New Zealand and overseas the governing bodies [8,9] of osteopathy
require osteopathic practitioners’ engagement in the EBP process. Moreover, without
research there would be no evidenced progression in healthcare interventions.
If osteopaths are to apply an evidence-based approach to benefit their patients it is paramount
that research is being conducted and disseminated throughout the osteopathic profession.
Conducting osteopathic research that is relevant to the field will assist in maintaining
osteopathic identity whilst still engaging in EBP and moving forward as a profession.
Furthermore, it is beneficial to recognise that good evidence does not only exist in the form
of RCTs and systematic reviews. This allows osteopathic practitioners to acknowledge more
clinically applicable forms of research design that can be more easily integrated into practice.
Though the evidence hierarchy offers useful information in understanding research
methodologies, it may be that the osteopathic profession requires its own schematic
representation of research that is more fitting for the field.
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Osteopathic research activity is showing promise with the introduction of new Practice-Based
Research Networks [10] and multiple research organisations dedicated to osteopathic
research [11–13]. Despite the injection of new research into the field, little is known about
what the body of research looks like. Only one study has examined the scope and quantity of
research published between 1999 – 2000 in osteopathy [14]. A more recent and robust search
spanning a longer timeframe will provide a useful and current scope of the osteopathic
literature.
A scoping review was conducted to explore the current body of osteopathic literature.
Scoping reviews are considered the most appropriate method to survey a body of literature
[15–17]. They are particularly useful in seeking out and synthesising research where a
profession or research field is still maturing, or where evidence is unclear on a topic [18].
The purpose of this review was:
1) To identify the extent, range and nature of empirical osteopathic research between
2010 – 2021 where OMT has been used as an intervention,
2) To categorise and summarise the research findings found in the review,
3) To identify research gaps and further inform the direction for future osteopathic
research.

Methods
This scoping review followed a 5-stage framework set out by Arksey and O’Malley [19] with
contributions from Levac et al. [20]. This review was further guided by publications from the
Joanna Briggs Institute [21], Peters et al. [16],, Munn et al. [15] and Pham et al. [22].
Stage 1: identifying the research question
The research question that directed this scoping review was: What primary, peer reviewed
research has been published where osteopathic manual therapy (OMT) is used as an
intervention, between 2010 - 2021?
Stage 2: Identifying relevant studies:
A preliminary search was done on the PubMed and Ebsco health databases using the broad
search term “osteopat*” with no limiters or expanders. Following an analysis of the key
words found in the title, abstract and indexed terms describing relevant articles, the search
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syntax was refined and applied to a second pilot search of the same databases. The results
yielded in the second search showed that study dates ranged between the years 1979 – 2021,
with 78 percent of these studies being published after the year 2010. This led to the decision
to apply a date parameter and search studies published between 2010 – 2021. This would
allow the review to cover most of the studies and it was considered that more current studies
would have stronger clinical utility. It was also decided at this stage to include studies
published in English due to a lack of reliable resources available to translate studies.
This finalised search strategy was applied to four electronic health databases: PubMed,
Science Direct, BASE and Ebsco Health Databases (Academic Search Complete, AHFS
Consumer Medication Information, AMED, Biomedical Reference Collection: Basic,
CINAHL, Health Business Elite, Health Source - Consumer Edition Health Source:
Nursing/Academic, MEDLINE and SportDiscus). The decision to use these databases was
based on discussion with the university library research specialist and the authors.
All search fields were included and not limited to the study title or abstract, to minimise the
risk of missing any relevant articles. The finalised search terms used were “osteopathic
manip*” or “osteopathic manual*”. A detailed overview of the search strategy process and
full search terms used where wildcards were not accepted can be found in Appendix A.

Following the final search (conducted 20/03/2021) ten articles were randomly selected from
the results and the reference lists manually searched. Two new articles were found during the
reference list search, indicating evidence saturation and this process did not continue.

Stage 3: Study Selection
All identified studies from the final search were imported into the Zotero bibliographic
software programme where duplicate articles were removed (Figure 6) and a title and abstract
screen of the remaining articles was conducted to remove any studies that did not meet the
inclusion criteria (Table 1).
As studies were required to contain OMT as an intervention, a list of osteopathic manual
techniques (Appendix B) was compiled from the literature and followed during the screening
process to ensure consistency.
To yield research that may be considered to have a higher level of quality assurance, it was
decided to exclude grey literature and any other study that had not been subjected to the peerreview process.
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Table 1: Inclusion and exclusion criteria
Inclusion criteria

Exclusion criteria

•

English language

•

Not available in English

•

Any empirical research including case

•

Animal studies

reports and systematic reviews + meta-

•

Outside the NZ osteopathic scope of

•

analysis

practice (e.g. Pharmaceutical intervention or

OMT used as an intervention or OMT as a

surgical intervention as provided by Doctors

comparison

of Osteopathy)

•

OMT provided by a trained osteopath

•

Studies published between January 2010 –

•

Full text articles unavailable electronically

March 2021
•

Peer reviewed research publications

Stage 4: Charting the data
After applying all exclusion criteria, the final collection of studies was exported onto an
Excel spreadsheet. Extraction fields for this study included the author, year of publication,
study population and sample size, intervention, and comparator. Any clinical trials were also
categorised into quantitative, qualitative, or mixed study type.

Stage 5: Collating, summarising and reporting the results
After all relevant data fields were extracted, the studies were grouped according to the
anatomical site where the intervention was performed, or the pathology/condition in which
OMT was being assessed. Once all studies were placed in their respective groups by the first
author, a quality check was done by the remaining two authors. Thirteen articles were
categorised by the remaining two authors using the category definitions designed by the first
author (Appendix C).
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Figure 6

Identification

PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews) flow diagram of record identification, screening and inclusion

Records identified through
Databases (n= 2964)

Additional records identified through
reference list search (n= 2)

Records after duplicates removed (n= 1762)

Records excluded (n= 1128)

Screening

Records screened (n= 1762)

Full-text articles excluded (n= 342)
1.

Non empirical publications (n=142)

2.

OMT not an intervention (n=71)

3.

Letters to editor, poster presentations,
videos (n= 56)

4.

Unpublished theses (n=25)

5.

Outside NZ scope of practice (n=16)

6.

No relation to osteopathy (n=13)

7.

Full text unavailable (n=12)

Studies included for review

8.

Not peer-reviewed (n=3)

(n= 292)

9.

Animal studies (n=3)

Full-text articles assessed for

Included

eligibility (n= 634)

10. Not English (n=1)
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Results
A total of 292 studies were included for the final review, the full review process can be noted
in the PRISMA-ScR flow diagram (Figure 6.) [23]. The results included seventy-eight case
reports or case series and 24 systematic reviews, including five systematic reviews with
meta-analyses [24–28]. Three studies were conducted using qualitative methods [29–31], one
was classified as a mixed methods study [32] and the remaining 186 studies were quantitative
research (Table 2).
Table 2: Studies by method of research
Method

Studies (n= )

Method

Studies (n= )

Quantitative

n= 186

Case report/case series

n= 78

Qualitative

n= 3

Systematic review

n= 19

Mixed

n= 1

Systematic review + Meta-analysis

n= 5

The largest number of studies (n=38) were published in 2020, the least being published in
2010. A drop in publications in the years 2015 (n=22) and 2016 (n=23) was also noted
(Figure 7).

Figure 7
Studies by year of publication

Number of studies by year of publication
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All 292 studies could be categorised across ten broad topics. Following categorisation by the
first author, the quality check conducted by the remaining two authors resulted in an 11 out of
13 (85%) agreement on article placement within the defined categories. Minor adjustments
were made to the category definitions and article placement until 100 percent agreement
occurred between all authors.
The largest number of studies were charted under the musculoskeletal category (n=102),
followed by neurological studies (n=49) and paediatric studies (n=36). A scarce number of
studies were found in the cardiovascular system (n-=8) and renal system (n=3) (Table 3). A
full list of the individual studies can be found in Appendix D.
Table 3: Number of studies by category
Category

Studies (n= )

Category

Studies (n= )

Musculoskeletal

n= 102

Obstetrics and

n= 16

Gynaecology
Neurological

n= 49

Sensory system

n=13

Paediatric

n= 36

Psychosocial

n=13

Gastrointestinal/ Renal

n=18/ n= 3

Autoimmune, genetic and

n=10

endocrine
Respiratory/

n= 12/ n= 8

Other

n=12

Cardiovascular

1. Musculoskeletal (MSK)
This category included any study where OMT was performed with the intention of targeting a
musculoskeletal structure, including muscles, bones, ligaments, tendons and fascia, or where
the intention of the study aimed to improve the function, range of movement or healing of an
injured MSK structure or MSK pain.
This category had the largest number of studies (n=102) (Figure 8). Thirty-seven studies
assessed the effects of OMT on lower back pain (LBP), including three studies for acute LBP
[33–35], 17 for chronic LBP and one study assessing OMT for rehabilitation following
lumbar disc surgery [36]. Other studies in this category included OMT for conditions related
to or targeting the neck (n=12), thorax, ribs and diaphragm (n=9) and the sacrum, sacroiliac
joint and pelvis (n=7). Studies on the MSK structures of the lower extremity included OMT
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in the management of a labral tear of the hip (n=1) [37], ankle stiffness and dorsi flexion
(n=1) [38] and tarsal somatic dysfunction (n=1) [39]. Seven studies focused on the knee;
conditions included osteoarthritis of the knee (n=3) [40–42], meniscus injury (n=1) [43] and
patellofemoral syndrome (n=1) [44]. Seven studies assessed OMT in patients with
widespread MSK pain, including four on fibromyalgia [45–48]. No systematic reviews were
found on OMT for the lower or upper extremity MSK structures.

Figure 8
Musculoskeletal results
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2. Neurological
Neurological structures include the central nervous system (brain, spinal cord and meninges)
or peripheral nervous systems (cranial, spinal and peripheral nerves, nerve roots and
branches, and neuromuscular junctions). Any study looking at the effects of OMT on these
structures, or pathologies relating to or stemming from these areas were included under this
heading. A total of 49 studies were categorised as neurological.
Four studies looked at OMT for headaches [49–53]; three investigated OMT for migraines
[54–56]; three looked at OMT for concussion [57–59] and two studies assessed osteopathy
for whiplash injury [60,61].
Nine articles were found on OMT for peripheral nerve conditions such as carpal tunnel
syndrome [62], pudendal neuralgia [63] and coccydynia (n=3). Six of these nine studies were
case reports. Fifteen studies looked at the effects of OMT on neurological activity, including
ten that focused on the effects of OMT on the autonomic nervous system.

3. Paediatrics
This category included any study that assessed the effects of OMT on a paediatric age group
between the ages of new-born to 18 years old.
Thirty-six studies were categorised as assessing OMT in paediatric conditions. Four studies
were categorised as musculoskeletal conditions in paediatrics, including one case study that
assessed the effects of myofascial release on a 3-year-old female [64]. Two other quantitative
studies investigated the effects of OMT on enhancing the performance of paediatric
swimmers [65,66]. There were 13 studies that focused on pre-term infants, including one
systematic review [67] and one case report [68]. The largest study [69] on the effects of OMT
on pre-term infants involved a subject size of 1249 infants, the second largest study
comprised 695 infants [70].
Three studies in neurodevelopmental disorders in children were present; topics included
autism [71], attention deficit hyperactivity disorder [72] and cerebral palsy [73]. One case
study investigated the effects of constipation related to Pitt-Hopkins syndrome in a child [74].
One pilot study looked at the effects of OMT on middle ear effusion in children [75].
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4. Gastrointestinal (GI) + renal systems
The renal system is defined as the kidneys, bladder, ureters, and urethra.
The digestive system includes the gastrointestinal tract, extending from the oral cavity to the
rectum and anus and includes the accessory organs of digestion such as the liver, pancreas,
gall bladder and salivary glands. Any article that focused on these structures listed above, or
that focused on improving digestive or renal function was included under this category.
Eighteen studies were categorised under GI, 55.5 percent (n=10) were experimental trials, 38
percent (n=7) were case reports and one systematic review was present [76]. GI conditions
ranged from constipation (n=4) [77–80], gastrointestinal reflux disease (GERD) (n=3) [81–
83], irritable bowel syndrome (n=2) [76,84] , Crohn’s disease (n=2) [85,86], and postoperative recovery (n=2) [87,88].
Three studies were considered under the renal category. One systematic review [89] assessed
OMT for urinary tract infections in females, one case report [90] found that osteopathic
kidney mobilisation reduced LBP and one RCT measured the effects of a high velocity-low
amplitude thrust to the thoracolumbar junction on patients with kidney stones [91].

5. Cardiac and respiratory
Any studies looking at the effects of OMT on the cardiovascular system including the heart,
blood vessels and blood, and the lymphatic system were included under this category, as well
as all studies focused on OMT for the respiratory system (pharynx, larynx, and lungs
including the bronchioles and alveoli). For both systems, studies were included where
primary measures focused on improving symptoms in participants with dysfunctions in these
systems, or where the primary outcome measures were focused on the structures listed above.
Eight articles were categorised as cardiovascular: four quantitative research trials and four
case reports. Two studies assessed the effects of OMT on postoperative recovery in patients
following heart surgery [92,93] and one case study considered OMT for post mastectomy
lymphoedema [94].
Twelve studies were further categorised as respiratory, this included five studies assessing the
effects of OMT on patients with chronic obstructive pulmonary disease [95–99]. The
Multicentre Osteopathic Pneumonia Study in the Elderly (MOPSE) featured twice in this
category: first as the original RCT assessing the effects of OMT in pneumonia in the elderly
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[100], and again, as a subgroup analysis of secondary outcomes such as hospital length of
stay [101]. No systematic reviews assessing OMT for respiratory or cardiovascular
conditions were found in this review.

6. Obstetrics + gynaecology
Obstetrics is the study and care of women in all stages of pregnancy, including labour and the
postnatal period, while gynaecology extends to all other facets of women’s reproductive
health. Any studies related to the field of obstetrics or gynaecology was included under this
category.
Eleven were found in obstetrics. Two quantitative studies [102,103] and one systematic
review [27] assessed OMT for pregnancy related LBP. Three case reports were found in
obstetrics, involving OMT for recurrent mastitis [104], OMT for caesarean scars [105] and
the use of OMT during labour [106].The PROMOTE study featured twice in this category;
the primary study assessing the safety of OMT in pregnancy [107] and the second looking at
whether CV4 compression caused pre-term labour [108]. The last two studies in this category
included one article assessing OMT on haemodynamic control in the 3rd trimester, and the
other a qualitative study looking into the experiences of pregnant women receiving
osteopathic care.
A total of four studies assessed OMT for gynaecological conditions. Two of these studies
investigated OMT for endometriosis [109,110] and the other two on dysmenorrhoea
[111,112].
One systematic review assessing the effects of OMT in both obstetrics and gynaecology was
found [113].

7. Sensory system
The sensory system relates to the five special senses (sight, smell, taste, hearing, touch) and
interoception. All studies assessing OMT on the function of these senses, or the organs
related to the special senses were categorised under this heading.
Thirteen studies were included under this category: two studies assessed the effects of OMT
on eye function: one case report investigated cranial osteopathy to treat hemianopsia [114]
and one quantitative study assessed the effects of cranial OMT on visual function [115].
Three studies investigated the effects of OMT on tinnitus, two of which were case reports
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[116,117] and one assessing the effects of transcutaneous dynamic electrical stimulation
against OMT for tinnitus [118]. There were six studies that investigated the effects of OMT
on the vestibular system, this included one systematic review assessing the effects of OMT
on postural balance [119], and a case study, comprising two case reports, looked at OMT for
vestibular failure [120].

8. Psychosocial
This category includes any studies that looked at the effects of OMT on thoughts, emotions,
perceptions, learning and cognition. This category included studies assessing the effects of
OMT on psychological disorders such as depression, anxiety and stress, or in a subject
population with a psychological condition. A total of 13 studies were included in this
category and included studies on OMT for stress (n=5) [121–125] and anxiety and depression
(n=2) [126,127]. One systematic review considered the psychosocial impacts of OMT in
patients with persistent pain [128] and five further studies were categorised as assessing
patients’ perceptions, experiences and attitudes following OMT [29,129–132].

9. Autoimmune, genetic and endocrine
Any study that looked at the effects of OMT on symptoms that have occurred from
autoimmune, endocrine or genetic conditions or where the primary focus of the study is on a
cohort with any condition of this kind was included under this category.
Ten studies were categorised under this heading. Three case reports explored OMT on
patients with a range of conditions such as Grave’s ophthalmology [133], Prader-Willi
syndrome [134] and diabetic gastroparesis [135]; one case series assessed OMT for women
with systemic sclerosis [136]. The remaining six studies, all quantitative in type, included
topics that ranged from musculoskeletal pain in patients with hypothyroidism (n=1) and
diabetes (n=1). Patients with cystic fibrosis was the most common topic in this category;
three quantitative studies assessed OMT for differing symptoms related to cystic fibrosis,
including pain (n=1) and chronic constipation (n=1).
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10. Other

This category contained 12 studies that could not be categorised by anatomical location or
condition. Studies in this category included OMT for chronic inflammatory disease [137],
scar tissue reduction [138] and effects on immune cell activity [139].
Three studies on oncology were found and placed in this category, including one qualitative
study investigating palliative care patients experiences of OMT [31]. Two systematic reviews
investigated cranial osteopathy [140,141] and one study characterised adverse events
following osteopathic treatment [142]
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Figure 9
Treemap summary of results
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Discussion
The aim of this scoping review was to identify the breadth of research that has been
published between January 2010 and March 2021, where OMT is used as an intervention and
to further chart this by category. The rationale for this review arises from a lack of resources
that systematically categorise the recent research in osteopathic practice and to assist
practitioners in navigating the body of osteopathic literature to better engage in the process of
EBP.
The results show that OMT has been studied in a wide range of conditions. Once the
literature was categorised and further divided into subcategories where applicable, it was
noted that a breadth of topics was covered but with little systematic progression to create
well-researched exploration of topics (Figure 9). This was seen through large quantities of
research in lower back pain (LBP) contrasted with a series of random publications on topics
that have little to no relationship with other studies found in the review. These findings
highlight a lack of a coherent research agenda within the osteopathic literature.
Studies assessing OMT in LBP contributed 13 percent of the entirety of the yielded literature.
The studies on LBP had been conducted through a variety of methodologies and a clear
progression of research could be seen when evaluating the studies in this area. For example,
two systematic reviews were found in this scoping review, both studies assessed osteopathic
interventions in chronic non-specific lower back pain. The first 2013 publication [143] noted
only two studies in their review, calling for the need for more clinical trials in this area. The
second systematic review published in 2021 [24], comprised ten articles and provided
stronger conclusions that osteopathy could be effective for pain and function in chronic nonspecific lower back pain. Comparing these two studies conducted over a gap of eight years, it
can be seen that where more research is available to review, stronger conclusions can be
drawn. This indicates the usefulness of generating research based on the conclusions drawn
from previous studies to create stronger compartments of evidence within the same context.
There is a clear sense that osteopathic interventions for lower back pain is developing into a
well-researched area, however, the management of other conditions does not seem to have
the same support. This can be seen in multiple singular studies present in this review, giving
a haphazard impression of the literature. For example, a published case report in 2011 [144]
describes the use of OMT as an adjunctive treatment to manage Dupuytren contractures of
the hand. The case report concluded desirable patient outcomes and suggested further
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research in this area. However, this review noted no further studies evaluating the osteopathic
management for Dupuytren contractures since the 2011 case report. Similar circumstances,
where isolated studies occurred was noted many times in this review across a range of topics.
One-off case reports on topics such as biliary dyskinesia [145], Graves’ Ophthalmopathy
[133], dyspepsia [146], traumatic meniscal injury of the knee [43] and a labral tear of the hip
[37] are further examples of articles found with no following studies, despite indications for
more research.
The new discoveries that can be found in these case reports provides a methodical direction
for future research. Where a case report may generate a hypothesis, a successive clinical trial
may then test the proposed hypothesis. Clinical trials can then be synthesised and appraised
through systematic reviews and meta-analysis. Having a research agenda of this kind would
eventually lead to a more cohesive body of research in the osteopathic field. A more
consistent body of literature also has implications for the evidence-based practitioner. Where
evidence is robustly researched within a topic, a practitioner may draw on a range of differing
studies to assist in their clinical decision making. There is more utility in this research
strategy than having a wide range of topics being explored with only one study on each.

The results of this review indicate that studies assessing OMT as an intervention are
primarily quantitative. The research question of this scoping review lends itself to gathering
more quantitative research, as studies are likely to utilise a quantitative approach to measure
the cause and effect of OMT. However, with only 3 qualitative studies and one mixed
methods study, there is a clear paucity of qualitative and mixed research in the osteopathic
evidence.
It has been noted that osteopaths are challenged with translating research into practice, or find
it difficult to find clinically relevant research in EBP [147]. The high number of quantitative
research studies found in this review may indicate why practitioners are faced with this
limitation. Qualitative research is usually conducted in a more natural setting and may often
be more patient centred than highly experimental and rigidly designed quantitative research.
Therefore, qualitative research is more closely aligned to a clinical setting, particularly that of
the osteopathic clinical setting where treatment may encompass a holistic approach.
Quantitative research has a valuable role in the osteopathic literature however, qualitative
research may be more useful for the osteopathic practitioner wishing to engage in EBP. If
osteopaths are to clinically apply research as in EBP, the osteopathic literature needs more
qualitative and mixed methods research.
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Implications for further research
This scoping review noted significant gaps in the osteopathic research. A lack of research
was highlighted in the musculoskeletal category where minimal studies were found on OMT
for the upper limb and hands as well as the hip, knee, leg and foot. As a manual therapy
where musculoskeletal conditions are a predominant complaint, more research is
recommended in these areas. No systematic reviews were found to be conducted within the
cardiovascular, respiratory and genetic, autoimmune and endocrine categories. The
respiratory category presented a sound number of clinical trials to merit a systematic review,
which may offer a beneficial quality appraisal of these studies.
Additionally, qualitative research is largely missing from the evidence. More qualitative or
mixed methods research may provide practitioners with research that is more applicable to a
clinical setting and assist in the process of evidence-based practice.

Limitations and Strengths
No scoping review of this size and on this topic has been conducted before, making this a
novel project that could provide valuable insight for osteopathic researchers and research
consumers. Before a final search was completed two pilot searches were conducted, leading
to a final search strategy with well-considered inclusion and exclusion criteria informed by
the literature.
Limiting this project to include peer-reviewed studies was done to implement a higher level
of quality assurance in the research found, as critical appraisal is not a component of scoping
reviews.
To seek research with more quality assurance this study did not include grey literature. The
inclusion of grey literature may have highlighted a larger number of sources that may benefit
osteopaths in implementing EBP.
Human error is a possible limitation of this study, particularly during the application of
inclusion and exclusion criteria and in charting the data. All three authors were involved in
each stage of this study allowing for a reduced risk of bias and where there was disagreement
or uncertainty, discussions were had until agreement could be reached.
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Conclusion
Evidence based practice is an important process to be integrated into osteopathic practice to
inform clinical decisions and enhance patient outcomes, but EBP cannot be undertaken where
evidence does not exist. LBP is an area of research that is developing well in the osteopathic
literature however, all other topics in this review depict evidential gaps in the osteopathic
research. Moreover, where research has been conducted on the effects of OMT, much of this
is of quantitative design and may be difficult for the practitioner to translate into a clinical
setting. There is a need for more clinically relevant osteopathic literature that can be easily
translated into practice so that practitioners can make sound clinical decisions regarding
patient care.

A body of research does not only hold value in the quality and number of studies it contains,
but on how well the research can be utilised by practitioners to create positive outcomes in
patients and encourage professional advancements. As the field of osteopathic research
matures, there is value in considering a more methodical research agenda and to continually
support practitioners in navigating the body of osteopathic research to maximise the use of
evidence in daily practice.

52

Reference list
[1]

Sackett DL, Rosenberg WMC, Gray JAM, Haynes RB, Richardson WS. Evidence based medicine:
What it is and what it isn’t. British Medical Journal 1996;312:71–2.
https://doi.org/10.1136/bmj.312.7023.71.

[2]

Sackett DL. Rules of Evidence and Clinical Recommendations on the Use of Antithrombotic
Agents. CHEST 1989;95:2S-4S. https://doi.org/10.1378/CHEST.95.2_SUPPLEMENT.2S.

[3]

Borgerson K. Valuing Evidence: Bias and the Evidence Hierarchy of Evidence-Based Medicine.
Perspectives in Biology and Medicine 2009;52:218–33. https://doi.org/10.1353/pbm.0.0086.

[4]

Paulus S. The core principles of osteopathic philosophy. International Journal of Osteopathic
Medicine 2013;16:11–6. https://doi.org/10.1016/j.ijosm.2012.08.003.

[5]

Warner MD, Denslow JS, Gutensohn M. The osteopathic concept: Tentative formulation of a
teaching guide for faculty, hospital staff and student body. AOA Yearbook 1954:57–9.

[6]

Clark BC, Blazyk J. Research in the Osteopathic Medical Profession: Roadmap to Recovery. Journal
of Osteopathic Medicine 2014;114:608–14. https://doi.org/10.7556/jaoa.2014.124.

[7]

Kasiri-Martino H, Bright P. Osteopathic educators’ attitudes towards osteopathic principles and
their application in clinical practice: A qualitative inquiry. Man Ther 2016;21:233–40.
https://doi.org/10.1016/j.math.2015.09.003.

[8]

World Health Organization (Hs). Benchmarks for training in traditional/complementary and
alternative medicine: Benchmarks for Training in Osteopathy. World Health Organization 2010:1–
23.

[9]

The Osteopathic Council of New Zealand. Scopes of practice n.d.

[10] Steel A, Peng W, Sibbritt D, Adams J. Introducing national osteopathy practice-based research
networks in Australia and New Zealand: an overview to inform future osteopathic research.
Scientific Reports 2020;10:1–11. https://doi.org/10.1038/s41598-020-57918-7.
[11] Louisa Burns Osteopathic Research Committee, AAO. Research on Osteopathic Manipulative
Medicine (OMM) n.d.
[12] National Council for Osteopathic Research. Vision and Mission Statement n.d.

53

[13] Foundation for Osteopathic Research and Continuous Education. FORCE Osteopathic Research
2021.
[14] Phillips AP, Cobbin DM. Examination of the scope and quantity of published osteopathic research
(1999 – 2000) identified using the search words osteopath, osteopathy and osteopathic. Journal
of Osteopathic Medicine 2001;4:56–61. https://doi.org/10.1016/s1443-8461(01)80003-4.
[15] Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic review or scoping
review? Guidance for authors when choosing between a systematic or scoping review approach.
BMC Medical Research Methodology 2018;18:1–7. https://doi.org/10.1186/s12874-018-0611-x.
[16] Peters MDJ, Godfrey CM, Khalil H, McInerney P, Parker D, Soares CB. Guidance for conducting
systematic scoping reviews. International Journal of Evidence-Based Healthcare 2015;13:141–6.
https://doi.org/10.1097/XEB.0000000000000050.
[17] Rumrill PD, Fitzgerald SM, Merchant WR. Using scoping literature reviews as a means of
understanding and interpreting existing literature. Work 2010;35:399–404.
https://doi.org/10.3233/WOR-2010-0998.
[18] Colquhoun HL, Levac D, O’Brien KK, Straus S, Tricco AC, Perrier L, et al. Scoping reviews: Time for
clarity in definition, methods, and reporting. Journal of Clinical Epidemiology 2014;67:1291–4.
https://doi.org/10.1016/j.jclinepi.2014.03.013.
[19] Arksey H, O’Malley L. Scoping studies: Towards a methodological framework. International
Journal of Social Research Methodology: Theory and Practice 2005;8:19–32.
https://doi.org/10.1080/1364557032000119616.
[20] Levac D, Colquhoun H, O’Brien KK. Scoping studies: Advancing the methodology. Implementation
Science 2010;5:1–9. https://doi.org/10.1186/1748-5908-5-69.
[21] Joanna Briggs Institute. Joanna Briggs Institute Reviewers’ Manual: 2015 edition / Supplement.
Joanne Briggs Institute; 2015.
[22] Pham MT, Rajić A, Greig JD, Sargeant JM, Papadopoulos A, McEwen SA. A scoping review of
scoping reviews: advancing the approach and enhancing the consistency. Research Synthesis
Methods 2014;5:371–85. https://doi.org/10.1002/jrsm.1123.
[23] Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping
Reviews (PRISMA-ScR): Checklist and Explanation. Annals of Internal Medicine 2018;169:467–73.
https://doi.org/10.7326/M18-0850.

54

[24] Dal Farra F, Risio RG, Vismara L, Bergna A. Effectiveness of osteopathic interventions in chronic
non-specific low back pain: A systematic review and meta-analysis. Complementary Therapies in
Medicine 2021;56:102616. https://doi.org/10.1016/j.ctim.2020.102616.
[25] Franke H, Franke J-D, Fryer G. Osteopathic manipulative treatment for nonspecific low back pain:
a systematic review and meta-analysis. BMC Musculoskelet Disord 2014;15:286.
https://doi.org/10.1186/1471-2474-15-286.
[26] Franke H, Franke J-D, Fryer G. Osteopathic manipulative treatment for chronic nonspecific neck
pain: A systematic review and meta-analysis. International Journal of Osteopathic Medicine
2015;18:255–67. https://doi.org/10.1016/j.ijosm.2015.05.003.
[27] Franke H, Franke J-D, Belz S, Fryer G. Osteopathic manipulative treatment for low back and pelvic
girdle pain during and after pregnancy: A systematic review and meta-analysis. J Bodyw Mov Ther
2017;21:752–62. https://doi.org/10.1016/j.jbmt.2017.05.014.
[28] Wong CK, Abraham T, Karimi P, Ow-Wing C. Strain counterstrain technique to decrease tender
point palpation pain compared to control conditions: a systematic review with meta-analysis. J
Bodyw Mov Ther 2014;18:165–73. https://doi.org/10.1016/j.jbmt.2013.09.010.
[29] Consorti G, Marchetti A, De Marinis MG. What Makes an Osteopathic Treatment Effective From a
Patient’s Perspective: A Descriptive Phenomenological Study. Journal of Manipulative and
Physiological Therapeutics 2020;43:882–90. https://doi.org/10.1016/j.jmpt.2020.02.003.
[30] Sheraton A, Streckfuss J, Grace S. Experiences of pregnant women receiving osteopathic care. J
Bodyw Mov Ther 2018;22:321–7. https://doi.org/10.1016/j.jbmt.2017.09.007.
[31] Steel A, Tricou C, Monsarrat T, Ruer M, Deslandes C, Sisoix C, et al. The perceptions and
experiences of osteopathic treatment among cancer patients in palliative care: a qualitative
study. Support Care Cancer 2018;26:3627–33. https://doi.org/10.1007/s00520-018-4233-y.
[32] Orrock PJ. The patient experience of osteopathic healthcare. Man Ther 2016;22:131–7.
https://doi.org/10.1016/j.math.2015.11.003.
[33] Cruser des A, Maurer D, Hensel K, Brown SK, White K, JOUR. A randomized, controlled trial of
osteopathic manipulative treatment for acute low back pain in active duty military personnel
2012.

55

[34] Richter D, Karst M, Buhck H, Fink MG. Efficacy of Fascial Distortion Model Treatment for Acute,
Nonspecific Low-Back Pain in Primary Care: A Prospective Controlled Trial. Alternative Therapies
in Health & Medicine 2017;23:113–21.
[35] Berkowitz MR. Osteopathic approach to treating a patient with new onset low back pain following
injury reveals unusual presentation of bilateral and symmetric symptoms: A case report.
International Journal of Osteopathic Medicine 2017;24:48–50.
https://doi.org/10.1016/j.ijosm.2016.11.003.
[36] Kim BJ, Ahn J, Cho H, Kim D, Kim T, Yoon B. Rehabilitation with osteopathic manipulative
treatment after lumbar disc surgery: A randomised, controlled pilot study. International Journal
of Osteopathic Medicine 2015;18:181–8. https://doi.org/10.1016/j.ijosm.2014.11.003.
[37] Snyder LL, Knox SC, Smutny CJ. Integrating Osteopathic Manipulative Treatment and Injections in
the Diagnosis and Management of a Hip Labral Tear 2020.
[38] Hidalgo B, Hall T, Berwart M, Biernaux E, Detrembleur C. The immediate effects of two manual
therapy techniques on ankle musculoarticular stiffness and dorsiflexion range of motion in people
with chronic ankle rigidity: A randomized clinical trial. J Back Musculoskelet Rehabil
2018;31:515–24. https://doi.org/10.3233/BMR-170963.
[39] Batt J, Neeki MM. Osteopathic manipulative treatment in tarsal somatic dysfunction: a case
study. The Journal of the American Osteopathic Association 2013;113:857–61.
https://doi.org/10.7556/jaoa.2013.062.
[40] Altınbilek T, Murat S, Yumuşakhuylu Y, İçağasıoğlu A. Osteopathic manipulative treatment
improves function and relieves pain in knee osteoarthritis: A single-blind, randomized-controlled
trial. Turkish Journal of Physical Medicine & Rehabilitation (2587-0823) 2018;64:114–20.
[41] Jardine WM, Gillis C, Rutherford D. The effect of osteopathic manual therapy on the vascular
supply to the lower extremity in individuals with knee osteoarthritis: A randomized trial.
International Journal of Osteopathic Medicine 2012;15:125–33.
https://doi.org/10.1016/j.ijosm.2012.07.001.
[42] Barral P, Klouche S, Barral N, Lemoulec YP, Thés A, Bauer T. Preoperative osteopathic
manipulative therapy improves postoperative pain and reduces opioid consumption after total
knee arthroplasty: A prospective comparative study. Degruyter 2020.

56

[43] Feehan J, Macfarlane C, Vaughan B. Conservative management of a traumatic meniscal injury
utilising osteopathy and exercise rehabilitation: A case report. Complementary Therapies in
Medicine 2017;33:27–31. https://doi.org/10.1016/j.ctim.2017.05.007.
[44] Tramontano M, Pagnotta S, Lunghi C, Manzo C, Manzo F, Consolo S, et al. Assessment and
Management of Somatic Dysfunctions in Patients With Patellofemoral Pain Syndrome 2020.
[45] Albers J, Jäkel A, Wellmann K, von Hehn U, Schmidt T. Effectiveness of 2 Osteopathic Treatment
Approaches on Pain, Pressure-Pain Threshold, and Disease Severity in Patients with Fibromyalgia:
A Randomized Controlled Trial. Complement Med Res 2018;25:122–8.
https://doi.org/10.1159/000464343.
[46] Marske C, Bernard N, Palacios A, Wheeler C, Preiss B, Brown M, et al. Fibromyalgia with
Gabapentin and Osteopathic Manipulative Medicine: A Pilot Study. J Altern Complement Med
2018;24:395–402. https://doi.org/10.1089/acm.2017.0178.
[47] Uysal SC, Tüzün EH, Eker L, Angın E. Effectiveness of the muscle energy technique on respiratory
muscle strength and endurance in patients with fibromyalgia. J Back Musculoskelet Rehabil
2019;32:411–9. https://doi.org/10.3233/BMR-181287.
[48] Paul L, Berkowitz MR. Osteopathic manipulative treatment for an unusual presentation of
fibromyalgia: A case report demonstrating the effectiveness of disease guidelines. International
Journal of Osteopathic Medicine 2015;18:141–7. https://doi.org/10.1016/j.ijosm.2014.11.001.
[49] Deodato M, Guolo F, Monticco A, Fornari M, Manganotti P, Granato A. Osteopathic Manipulative
Therapy in Patients With Chronic Tension-Type Headache: A Pilot Study 2019.
[50] Rolle G, Tremolizzo L, Somalvico F, Ferrarese C, Bressan LC. Pilot trial of osteopathic manipulative
therapy for patients with frequent episodic tension-type headache. J Am Osteopath Assoc
2014;114:678–85. https://doi.org/10.7556/jaoa.2014.136.
[51] Cerritelli F, Lacorte E, Ruffini N, Vanacore N. Osteopathy for primary headache patients: a
systematic review 2017.
[52] Alexander J. Resolution of New Daily Persistent Headache After Osteopathic Manipulative
Treatment. The Journal of the American Osteopathic Association 2016;116:182–5.
https://doi.org/10.7556/jaoa.2016.035.

57

[53] López-Soto PJ, Bretones-García JM, Arroyo-García V, García-Ruiz M, Sánchez-Ossorio E,
Rodríguez-Borrego MA. Occipital Neuralgia: a noninvasive therapeutic approach. Rev Lat Am
Enfermagem 2018;26:e3067. https://doi.org/10.1590/1518-8345.2621.3067.
[54] Cerritelli F, Ginevri L, Messi G, Caprari E, Di Vincenzo M, Renzetti C, et al. Clinical effectiveness of
osteopathic treatment in chronic migraine: 3-Armed randomized controlled trial. Complement
Ther Med 2015;23:149–56. https://doi.org/10.1016/j.ctim.2015.01.011.
[55] D’Ippolito M, Tramontano M, Buzzi MG. Effects of Osteopathic Manipulative Therapy on Pain and
Mood Disorders in Patients With High-Frequency Migraine. J Am Osteopath Assoc 2017;117:365–
9. https://doi.org/10.7556/jaoa.2017.074.
[56] Voigt K, Liebnitzky J, Burmeister U, Sihvonen-Riemenschneider H, Beck M, Voigt R, et al. Efficacy
of osteopathic manipulative treatment of female patients with migraine: results of a randomized
controlled trial. J Altern Complement Med 2011;17:225–30.
https://doi.org/10.1089/acm.2009.0673.
[57] Patel KG, Sabini RC. Safety of Osteopathic Cranial Manipulative Medicine as an Adjunct to
Conventional Postconcussion Symptom Management: A Pilot Study. J Am Osteopath Assoc
2018;118:403–9. https://doi.org/10.7556/jaoa.2018.061.
[58] Yao SC, Zwibel H, Angelo N, Leder A, Mancini J. Effectiveness of Osteopathic Manipulative
Medicine vs Concussion Education in Treating Student Athletes With Acute Concussion Symptoms
2020.
[59] Guernsey DT 3rd, Leder A, Yao S. Resolution of Concussion Symptoms After Osteopathic
Manipulative Treatment: A Case Report. J Am Osteopath Assoc 2016;116:e13-17.
https://doi.org/10.7556/jaoa.2016.036.
[60] Genese JS. Osteopathic manipulative treatment for facial numbness and pain after whiplash
injury. J Am Osteopath Assoc 2013;113:564–7. https://doi.org/10.7556/jaoa.2013.008.
[61] Schwerla F, Kaiser AK, Gietz R, Kastner R. Osteopathic treatment of patients with long-term
sequelae of whiplash injury: effect on neck pain disability and quality of life. J Altern Complement
Med 2013;19:543–9. https://doi.org/10.1089/acm.2012.0354.
[62] Burnham T, Higgins DC, Burnham RS, Heath DM. Effectiveness of osteopathic manipulative
treatment for carpal tunnel syndrome: a pilot project. J Am Osteopath Assoc 2015;115:138–48.
https://doi.org/10.7556/jaoa.2015.027.

58

[63] Lafave MR, Sutter B. Pudendal nerve entrapment in a bareback rodeo cowboy: A case study.
International Journal of Osteopathic Medicine 2012;15:78–82.
https://doi.org/10.1016/j.ijosm.2012.03.002.
[64] Dade MM, Broecker JD. Myofascial Release for Vulvar Pain and Pubic Shear After a Straddle Injury
in a 3-Year-Old Girl. The Journal of the American Osteopathic Association 2019;119:768–71.
https://doi.org/10.7556/jaoa.2019.127.
[65] Granger F, Etevenard M, Kily J-P. Assessment of shoulder pain and somatic dysfunction in young
competitive swimmers: Preventive Osteopathic Manipulative Treatment 2019.
[66] Noto-Bell L, Vogel BN, Senn DE. Effects of Post-Isometric Relaxation on Ankle Plantarflexion and
Timed Flutter Kick in Pediatric Competitive Swimmers. J Am Osteopath Assoc 2019;119:569–77.
https://doi.org/10.7556/jaoa.2019.100.
[67] Lanaro D, Ruffini N, Manzotti A, Lista G. Osteopathic manipulative treatment showed reduction of
length of stay and costs in preterm infants: A systematic review and meta-analysis. Medicine
2017;96:e6408. https://doi.org/10.1097/MD.0000000000006408.
[68] Lund GC, Edwards G, Medlin B, Keller D, Beck B, Carreiro JE. Osteopathic manipulative treatment
for the treatment of hospitalized premature infants with nipple feeding dysfunction. J Am
Osteopath Assoc 2011;111:44–8. https://doi.org/10.7556/jaoa.2011.111.1.44.
[69] Cicchitti L, Lelio AD, Barlafante G, Cozzolino V, Valerio SD, Fusilli P, et al. Osteopathic
Manipulative Treatment in Neonatal Intensive Care Units. Medical Sciences 2020.
[70] Cerritelli F, Pizzolorusso G, Renzetti C, Cozzolino V, Marianna D’Orazio, Mariacristina Lupacchini,
et al. A multicenter, randomized, controlled trial of osteopathic manipulative treatment on
preterms. 2015.
[71] Bramati-Castellarin I, Patel VB, Drysdale IP. Repeat-measures longitudinal study evaluating
behavioural and gastrointestinal symptoms in children with autism before, during and after
visceral osteopathic technique (VOT). J Bodyw Mov Ther 2016;20:461–70.
https://doi.org/10.1016/j.jbmt.2016.01.001.
[72] Accorsi A, Lucci C, Di Mattia L, Granchelli C, Barlafante G, Fini F, et al. Effect of osteopathic
manipulative therapy in the attentive performance of children with attentiondeficit/hyperactivity disorder. J Am Osteopath Assoc 2014;114:374–81.
https://doi.org/10.7556/jaoa.2014.074.

59

[73] Wyatt K, Edwards V, Franck L, Britten N, Creanor S, Maddick A, et al. Cranial osteopathy for
children with cerebral palsy: a randomised controlled trial. Arch Dis Child 2011;96:505–12.
https://doi.org/10.1136/adc.2010.199877.
[74] Aquino A, Perini M, Cosmai S, Silvia Zanon, Viviana Pisa, Castagna C. Osteopathic Manipulative
Treatment Limits Chronic Constipation in a Child with Pitt-Hopkins Syndrome. Case Reports in
Pediatrics; 2017.
[75] Steele KM, Carreiro JE, Viola JH, Conte JA, Ridpath LC. Effect of osteopathic manipulative
treatment on middle ear effusion following acute otitis media in young children: a pilot study. The
Journal of the American Osteopathic Association 2014;114:436–47.
https://doi.org/10.7556/jaoa.2014.094.
[76] Müller A, Franke H, Resch K-L, Fryer G. Effectiveness of osteopathic manipulative therapy for
managing symptoms of irritable bowel syndrome: a systematic review. The Journal of the
American Osteopathic Association 2014;114:470–9. https://doi.org/10.7556/jaoa.2014.098.
[77] Martínez-Ochoa MJ, Fernández-Domínguez JC, Morales-Asencio JM, González-Iglesias J, Ricard F,
Oliva-Pascual-Vaca Á. Effectiveness of an Osteopathic Abdominal Manual Intervention in Pain
Thresholds, Lumbopelvic Mobility, and Posture in Women with Chronic Functional Constipation. J
Altern Complement Med 2018;24:816–24. https://doi.org/10.1089/acm.2018.0081.
[78] Belvaux A, Bouchoucha M, Benamouzig R. Osteopathic management of chronic constipation in
women patients. Results of a pilot study. Clin Res Hepatol Gastroenterol 2017;41:602–11.
https://doi.org/10.1016/j.clinre.2016.12.003.
[79] Brugman R, Fitzgerald K, Fryer G. The effect of Osteopathic Treatment on Chronic Constipation –
A Pilot Study. International Journal of Osteopathic Medicine 2010;13:17–23.
https://doi.org/10.1016/j.ijosm.2009.10.002.
[80] Cohen-Lewe A. Osteopathic manipulative treatment for colonic inertia. The Journal of the
American Osteopathic Association 2013;113:216–20.
[81] Eguaras N, Rodríguez-López ES, Lopez-Dicastillo O, Franco-Sierra MÁ, Ricard F, Oliva-Pascual-Vaca
Á. Effects of Osteopathic Visceral Treatment in Patients with Gastroesophageal Reflux: A
Randomized Controlled Trial. Journal of Clinical Medicine 2019.
[82] da Silva RCV, de Sá CC, Pascual-Vaca ÁO, de Souza Fontes LH, Herbella Fernandes FAM, Dib RA, et
al. Increase of lower esophageal sphincter pressure after osteopathic intervention on the

60

diaphragm in patients with gastroesophageal reflux. Dis Esophagus 2013;26:451–6.
https://doi.org/10.1111/j.1442-2050.2012.01372.x.
[83] Diniz LR, Nesi J, Curi AC, Martins W. Qualitative evaluation of osteopathic manipulative therapy in
a patient with gastroesophageal reflux disease: a brief report. J Am Osteopath Assoc
2014;114:180–8. https://doi.org/10.7556/jaoa.2014.036.
[84] Attali T-V, Bouchoucha M, Benamouzig R. Treatment of refractory irritable bowel syndrome with
visceral osteopathy: short-term and long-term results of a randomized trial. J Dig Dis
2013;14:654–61. https://doi.org/10.1111/1751-2980.12098.
[85] Espí-López GV, Inglés M, Soliva-Cazabán I, Serra-Añó P. Effect of the soft-tissue techniques in the
quality of life in patients with Crohn’s disease: A randomized controlled trial. Medicine
(Baltimore) 2018;97:e13811. https://doi.org/10.1097/MD.0000000000013811.
[86] Piche T, Pishvaie D, Tirouvaziam D, Filippi J, Dainese R, Tonohouhan M, et al. Osteopathy
decreases the severity of IBS-like symptoms associated with Crohn’s disease in patients in
remission. Eur J Gastroenterol Hepatol 2014;26:1392–8.
https://doi.org/10.1097/MEG.0000000000000219.
[87] Baltazar GA, Betler MP, Akella K, Khatri R, Asaro R, Chendrasekhar A. Effect of osteopathic
manipulative treatment on incidence of postoperative ileus and hospital length of stay in general
surgical patients. JAOA: Journal of the American Osteopathic Association 2013;113:204–9.
[88] Bjerså K, Sachs C, Hyltander A, Fagevik Olsén M. Osteopathic intervention for chronic pain,
remaining thoracic stiffness and breathing impairment after thoracoabdominal oesophagus
resection: A single subject design study. International Journal of Osteopathic Medicine
2013;16:68–80. https://doi.org/10.1016/j.ijosm.2012.10.003.
[89] Franke H, Hoesele K. Osteopathic manipulative treatment (OMT) for lower urinary tract
symptoms (LUTS) in women. J Bodyw Mov Ther 2013;17:11–8.
https://doi.org/10.1016/j.jbmt.2012.05.001.
[90] Lalonde F. The runner’s kidney: A case report. International Journal of Osteopathic Medicine
2014;17:206–10. https://doi.org/10.1016/j.ijosm.2014.01.002.
[91] Pascual-Vaca ÁO, Punzano-Rodríguez R, Escribá-Astaburuaga P, Fernández-Domínguez JC, Ricard
F, Franco-Sierra MA, et al. Short-Term Changes in Algometry, Inclinometry, Stabilometry, and

61

Urinary pH Analysis After a Thoracolumbar Junction Manipulation in Patients with Kidney Stones.
J Altern Complement Med 2017;23:639–47. https://doi.org/10.1089/acm.2017.0041.
[92] Wieting JM, Beal C, Roth GL, Gorbis S, Dillard L, Gilliland D, et al. The effect of osteopathic
manipulative treatment on postoperative medical and functional recovery of coronary artery
bypass graft patients. The Journal of the American Osteopathic Association 2013;113:384–93.
[93] Racca V, Bordoni B, Castiglioni P, Modica M, Ferratini M. Osteopathic Manipulative Treatment
Improves Heart Surgery Outcomes: A Randomized Controlled Trial. Ann Thorac Surg
2017;104:145–52. https://doi.org/10.1016/j.athoracsur.2016.09.110.
[94] Goyal M, Goyal K, Narkeesh K, Samuel AJ, Arumugam N. Osteopathic manipulative treatment for
post mastectomy lymphedema: A case report. International Journal of Osteopathic Medicine
2017;26:49–52. https://doi.org/10.1016/j.ijosm.2017.10.002.
[95] Bhilpawar PP, Arora R. Effects of Osteopathic Manipulative Treatment in Patients with Chronic
Obstructive Pulmonary Disease. Indian Journal of Physiotherapy & Occupational Therapy
2013;7:196–201.
[96] Maskey-Warzechowska M, Mierzejewski M, Gorska K, Golowicz R, Jesien L, Krenke R. Effects of
Osteopathic Manual Therapy on Hyperinflation in Patients with Chronic Obstructive Pulmonary
Disease: A Randomized Cross-Over Study. Adv Exp Med Biol 2019;1222:17–25.
https://doi.org/10.1007/5584_2019_418.
[97] Buscemi A, Pennisi V, Rapisarda A, Pennisi A, Coco M. Efficacy of osteopathic treatment in
patients with stable moderate-to-severe chronic obstructive pulmonary disease: a randomized
controlled pilot study. J Complement Integr Med 2019;17. https://doi.org/10.1515/jcim-20180128.
[98] Zanotti E, Berardinelli P, Bizzarri C, Civardi A, Manstretta A, Rossetti S, et al. Osteopathic
manipulative treatment effectiveness in severe chronic obstructive pulmonary disease: a pilot
study. Complement Ther Med 2012;20:16–22. https://doi.org/10.1016/j.ctim.2011.10.008.
[99] Krishna HS, Ivor DP, Basheer K. B. R, Vishnu S. Study to Findout the Efficacy of Osteopathic
Manual Therapy in Chest Expansion in COPD Patients. Indian Journal of Physiotherapy &
Occupational Therapy 2018;12:113–9. https://doi.org/10.5958/0973-5674.2018.00090.4.
[100] Noll D, Degenhardt B, Morley T, Blais F, Hortos KA, Hensel K, et al. Efficacy of osteopathic
manipulation as an adjunctive treatment for hospitalized patients with pneumonia: a randomized

62

controlled trial. Osteopathic Medicine & Primary Care 2010;4:13p–13p.
https://doi.org/10.1186/1750-4732-4-2.
[101] Noll DR, Degenhardt BF, Johnson JC. Multicenter Osteopathic Pneumonia Study in the Elderly:
Subgroup Analysis on Hospital Length of Stay, Ventilator-Dependent Respiratory Failure Rate, and
In-hospital Mortality Rate. J Am Osteopath Assoc 2016;116:574–87.
https://doi.org/10.7556/jaoa.2016.117.
[102] Schwerla F, Rother K, Rother D, Ruetz M, Resch K-L. Osteopathic Manipulative Therapy in Women
With Postpartum Low Back Pain and Disability: A Pragmatic Randomized Controlled Trial. J Am
Osteopath Assoc 2015;115:416–25. https://doi.org/10.7556/jaoa.2015.087.
[103] Licciardone JC, Aryal S. Prevention of progressive back-specific dysfunction during pregnancy: an
assessment of osteopathic manual treatment based on Cochrane Back Review Group criteria. J
Am Osteopath Assoc 2013;113:728–36. https://doi.org/10.7556/jaoa.2013.043.
[104] Jackson C, Loveless B. The Use of Osteopathic Manipulative Medicine in the Management of
Recurrent Mastitis 2020.
[105] Martingano D. Management of Cesarean Deliveries and Cesarean Scars With Osteopathic
Manipulative Treatment: A Brief Report. J Am Osteopath Assoc 2016;116:e22-30.
https://doi.org/10.7556/jaoa.2016.093.
[106] Smallwood CR, Borgerding CJ, Cox MS, Berkowitz MR. Osteopathic manipulative treatment (OMT)
during labor facilitates a natural, drug-free childbirth for a primigravida patient: A case report.
International Journal of Osteopathic Medicine 2013;16:170–7.
https://doi.org/10.1016/j.ijosm.2012.10.005.
[107] Hensel KL, Roane BM, Chaphekar AV, Smith-Barbaro P. PROMOTE Study: Safety of Osteopathic
Manipulative Treatment During the Third Trimester by Labor and Delivery Outcomes. J Am
Osteopath Assoc 2016;116:698–703. https://doi.org/10.7556/jaoa.2016.140.
[108] Hensel KL, Roane BM. Does Compression of the Fourth Ventricle Cause Preterm Labor? Analysis
of Data From the PROMOTE Study. The Journal of the American Osteopathic Association
2019;119:668–72. https://doi.org/10.7556/jaoa.2019.114.
[109] Daraï C, Deboute O, Zacharopoulou C, Laas E, Canlorbe G, Belghiti J, et al. Impact of osteopathic
manipulative therapy on quality of life of patients with deep infiltrating endometriosis with

63

colorectal involvement: results of a pilot study. Eur J Obstet Gynecol Reprod Biol 2015;188:70–3.
https://doi.org/10.1016/j.ejogrb.2015.03.001.
[110] Goyal K, Goyal M, Narkeesh K, John Samuel A, Sharma S, Chatterjee S, et al. The effectiveness of
osteopathic manipulative treatment in an abnormal uterine bleeding related pain and health
related quality of life (HR-QoL) - A case report. Journal of Bodywork and Movement Therapies
2017;21:569–73. https://doi.org/10.1016/j.jbmt.2016.08.010.
[111] Schwerla F, Wirthwein P, Rütz M, Resch K-L. Osteopathic treatment in patients with primary
dysmenorrhoea: A randomised controlled trial. International Journal of Osteopathic Medicine
2014;17:222–31. https://doi.org/10.1016/j.ijosm.2014.04.003.
[112] Matsushita S, Wong B, Kanumalla R, Goldstein L. Osteopathic Manipulative Treatment and
Psychosocial Management of Dysmenorrhea 2020.
[113] Ruffini N, D’Alessandro G, Cardinali L, Frondaroli F, Cerritelli F. Osteopathic manipulative
treatment in gynecology and obstetrics: A systematic review. Complement Ther Med 2016;26:72–
8. https://doi.org/10.1016/j.ctim.2016.03.005.
[114] Berkowitz MR. Application of osteopathy in the cranial field to treat left superior homonymous
hemianopsia. International Journal of Osteopathic Medicine 2014;17:119–22.
https://doi.org/10.1016/j.ijosm.2013.01.013.
[115] Sandhouse ME, Shechtman D, Fecho G, Timoshkin EM. Effect of Osteopathic Cranial Manipulative
Medicine on Visual Function. J Am Osteopath Assoc 2016;116:706–14.
https://doi.org/10.7556/jaoa.2016.141.
[116] Goyal M, Sharma S, Baisakhiya N, Goyal K. Efficacy of an Eccentric Osteopathic Manipulation
Treatment in Somatic Tinnitus. 2017;23:127.
[117] Arab AM, Nourbakhsh MR. The effect of cranial osteopathic manual therapy on somatic tinnitus
in individuals without otic pathology: Two case reports with one year follow up. International
Journal of Osteopathic Medicine 2014;17:123–8. https://doi.org/10.1016/j.ijosm.2013.11.002.
[118] Bonaconsa, Amanda, Mazzoli Manuela, Magnano Antonia, Milanesi Claudio, Babighian Gregorio.
Posturography measures and efficacy of different physical treatments in somatic tinnitus. Int
Tinnitus J 2010;16:44–50.
[119] Fantinel Veloso C, Ferreira da Silveira A, Vargas Garcia M, Parra Romero CA. Osteopathic
Manipulation Treatment on postural balance: a systematic review. Manual Therapy, Posturology
& Rehabilitation Journal 2016;14:1–4. https://doi.org/10.17784/mtprehabjournal.2016.14.352.

64

[120] Origo D, Tarantino AG, Romagnoli M. Vestibular failure managed with osteopathic manipulative
treatment: A report of two cases. Journal of Bodywork and Movement Therapies 2020;24:59–62.
https://doi.org/10.1016/j.jbmt.2020.02.018.
[121] Abenavoli A, Badi F, Barbieri M, Bianchi M, Biglione G, Dealessi C, et al. Cranial osteopathic
treatment and stress-related effects on autonomic nervous system measured by salivary markers:
A pilot study. Journal of Bodywork & Movement Therapies 2020;24:215–21.
https://doi.org/10.1016/j.jbmt.2020.07.017.
[122] Wójcik M, Dziembowska I, Izdebski P, Żekanowska E. Pilot randomized single-blind clinical trial,
craniosacral therapy vs control on physiological reaction to math task in male athletes.
International Journal of Osteopathic Medicine 2019;32:7–12.
https://doi.org/10.1016/j.ijosm.2019.04.007.
[123] Fornari M, Carnevali L, Sgoifo A. Single Osteopathic Manipulative Therapy Session Dampens Acute
Autonomic and Neuroendocrine Responses to Mental Stress in Healthy Male Participants. The
Journal of the American Osteopathic Association 2017;117:559–67.
https://doi.org/10.7556/jaoa.2017.110.
[124] Saggio G, Docimo S, Pilc J, Norton J, Gilliar W. Impact of osteopathic manipulative treatment on
secretory immunoglobulin a levels in a stressed population. The Journal of the American
Osteopathic Association 2011;111:143–7.
[125] Korotkov K, Shelkov O, Shevtsov A, Mohov D, Paoletti S, Mirosnichenko D, et al. Stress reduction
with osteopathy assessed with GDV electrophotonic imaging: effects of osteopathy treatment.
Journal of Alternative and Complementary Medicine (New York, NY) 2012;18:251–7.
https://doi.org/10.1089/acm.2010.0853.
[126] Goyal M, Goyal K, Bathla M, Kanimozhi D, Narkeesh D. Efficacy of Myofascial Unwinding and
Myofascial Release Technique in a Patient with Somatic Symptoms - A Case Report. 2017;39:201.
[127] Dixon L, Fotinos K, Sherifi E, Lokuge S, Fine A, Furtado M, et al. Effect of Osteopathic Manipulative
Therapy on Generalized Anxiety Disorder. J Am Osteopath Assoc 2020;120:133–43.
https://doi.org/10.7556/jaoa.2020.026.
[128] Saracutu M, Rance J, Davies H, Edwards DJ. The effects of osteopathic treatment on psychosocial
factors in people with persistent pain: A systematic review. International Journal of Osteopathic
Medicine 2018;27:23–33. https://doi.org/10.1016/j.ijosm.2017.10.005.

65

[129] Lam MT, Banihashem M, Lam HR, Wan AB, Chow E. Patient experience, satisfaction, perception
and expectation of osteopathic manipulative treatment: A systematic review. International
Journal of Osteopathic Medicine 2019;32:28–43. https://doi.org/10.1016/j.ijosm.2019.04.003.
[130] Cerritelli F, Verzella M, Barlafante G. Quality of life in patients referring to private osteopathic
clinical practice: a prospective observational study. Complement Ther Med 2014;22:625–31.
https://doi.org/10.1016/j.ctim.2014.05.007.
[131] Judkins R, Vaughan B, Mulcahy J. Evaluation of New Zealand osteopathy patients experiences of
their treatment. Complement Ther Clin Pract 2017;29:20–6.
https://doi.org/10.1016/j.ctcp.2017.07.004.
[132] Mulcahy J, Vaughan B. Sensations experienced and patients’ perceptions of osteopathy in the
cranial field treatment. J Evid Based Complementary Altern Med 2014;19:235–46.
https://doi.org/10.1177/2156587214534263.
[133] McDermott G, Qureshi Y, Foster-Moumoutjis G, Espejo A. An osteopathic approach to Graves’
ophthalmopathy: A case report. International Journal of Osteopathic Medicine 2020;35:57–61.
https://doi.org/10.1016/j.ijosm.2020.01.002.
[134] Smith L, Berkowitz MR. Osteopathic approach to chronic constipation in Prader–Willi Syndrome:
A case report. International Journal of Osteopathic Medicine 2016;19:73–7.
https://doi.org/10.1016/j.ijosm.2015.11.002.
[135] Van Ravenswaay VJ, Hain SJ, Grasso S, Shubrook JH. Effects of Osteopathic Manipulative
Treatment on Diabetic Gastroparesis. J Am Osteopath Assoc 2015;115:452–8.
https://doi.org/10.7556/jaoa.2015.091.
[136] O’Connor S, Durand M-J, Hudson M, Baron M, Gaudreault N. Effects of osteopathic manipulative
treatment on hand function, disease symptoms and functional status in systemic sclerosis: a
series of single-case studies in working women. International Journal of Osteopathic Medicine
2016;22:21–32. https://doi.org/10.1016/j.ijosm.2016.06.002.
[137] Cicchitti L, Martelli M, Cerritelli F. Chronic inflammatory disease and osteopathy: a systematic
review. PLoS One 2015;10:e0121327. https://doi.org/10.1371/journal.pone.0121327.
[138] Riquet D, Houel N, Bodnar J-L. Effect of osteopathic treatment on a scar assessed by thermal
infrared camera, pilot study. Complement Ther Med 2019;45:130–5.
https://doi.org/10.1016/j.ctim.2019.06.005.

66

[139] Walkowski S, Singh M, Puertas J, Pate M, Goodrum K, Benencia F. Osteopathic manipulative
therapy induces early plasma cytokine release and mobilization of a population of blood dendritic
cells. PLoS One 2014;9:e90132. https://doi.org/10.1371/journal.pone.0090132.
[140] Guillaud A, Darbois N, Monvoisin R, Pinsault N. Reliability of Diagnosis and Clinical Efficacy of
Cranial Osteopathy: A Systematic Review. PLoS One 2016;11:e0167823.
https://doi.org/10.1371/journal.pone.0167823.
[141] Jäkel A, von Hauenschild P. Therapeutic effects of cranial osteopathic manipulative medicine: a
systematic review. The Journal of the American Osteopathic Association 2011;111:685–93.
[142] Degenhardt BF, Johnson JC, Brooks WJ, Norman L. Characterizing Adverse Events Reported
Immediately After Osteopathic Manipulative Treatment. The Journal of the American Osteopathic
Association 2018;118:141–9. https://doi.org/10.7556/jaoa.2018.033.
[143] Orrock PJ, Myers SP. Osteopathic intervention in chronic non-specific low back pain: a systematic
review. BMC Musculoskelet Disord 2013;14:129. https://doi.org/10.1186/1471-2474-14-129.
[144] Sampson S, Meng M, Schulte A, Trainor D, Montenegro R, Aufiero D. Management of Dupuytren
contracture with ultrasound-guided lidocaine injection and needle aponeurotomy coupled with
osteopathic manipulative treatment. J Am Osteopath Assoc 2011;111:113–6.
[145] Heineman K. Osteopathic manipulative treatment in the management of biliary dyskinesia. J Am
Osteopath Assoc 2014;114:129–33. https://doi.org/10.7556/jaoa.2014.027.
[146] Mirocha NJ, Parker JD. Successful treatment of refractory functional dyspepsia with osteopathic
manipulative treatment. Osteopathic Family Physician 2012;4:193–6.
https://doi.org/10.1016/j.osfp.2012.01.003.
[147] Leach MJ, Sundberg T, Fryer G, Austin P, Thomson OP, Adams J. An investigation of Australian
osteopaths’ attitudes, skills and utilisation of evidence-based practice: a national cross-sectional
survey. BMC Health Serv Res. 2019;19:498.https://doi.org/10.1186/s12913-019-4329-1.

67

SECTION FOUR: APPENDICES

68

Appendix A: Search strategy

Pilot search #1
A pilot search across two electronic databases was conducted to assess the amount of
literature available, and to evaluate key words used in relevant articles to assist in
formulating a finalised search strategy. The databases used for this search were PubMed
and Ebsco Health Databases (Academic Search Complete, AHFS Consumer Medication
Information, AMED, Biomedical Reference Collection: Basic, CINAHL, Health Business
Elite, Health Source - Consumer Edition Health Source: Nursing/Academic, MEDLINE
and SportDiscus).
Table A 1: Preliminary search to formulate final search strategy
Date

Search term

Database

Field

Limiters

Result

07/05/2020

Osteopat*

Ebsco

Title

Full text
available

3,875

07/05/2020

Osteopat*

Ebsco

Abstract

Full text
available

1,851

07/05/2020

Osteopat*

Ebsco

Title

658

07/05/2020

Osteopat*

Ebsco

Abstract

- Full text
available
- Scholarly
(peerreviewed)
journals
- Full text
available
- Scholarly
(peerreviewed)
journals

08/05/2020

Osteopat*

PubMed

Title +
Abstract
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1,515

5,670
-

Pilot search #2
The initial search provided a high number of irrelevant articles. The singular search term used above
resulted in a number of articles pertaining to “osteopathy”, as a term used to describe the disease of
bone. From the relevant articles more specific search terms were noted and following discussions
with a library specialist, a second search strategy was formulated.

Table A 2: Second search of two electronic databases with refined search terms
Date

Search term

24/06/2020

"osteopathic manipulative
treatment”
"osteopathic manual
therapy” OR
"osteopathic manual
treatment" OR
"osteopathic manipulative
therapy" OR
"osteopathic manipulation"
OR
"osteopathic manual
medicine" OR
"osteopathic manipulative
medicine” OR “OMT”

24/06/2020

"osteopathic manipulative
treatment”
"osteopathic manual
therapy” OR
"osteopathic manual
treatment" OR
"osteopathic manipulative
therapy" OR
"osteopathic manipulation"
OR
"osteopathic manual
medicine" OR
"osteopathic manipulative
medicine” OR “OMT”
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Databas
e
PubMed

Field

Filters

Result

ALL

Human

1,792

Ebsco

ALL

Human,
peerreviewe
d

1,133

Final search
Following an evaluation of the yielded articles, a final refinement of the search strategy was done.
This included limiting the inclusion criteria to any study published between January 2010 and
March 2021 and any study published in English.

Table A 3: Final search strategy across all electronic databases
Date

Search syntax

Database

20/03/2021 “osteopathic manip*”
PubMed
OR “osteopathic
manual*”
20/03/2021
"osteopathic ScienceDirect
manipulative treatment”
OR
"osteopathic manual
therapy” OR
"osteopathic manual
treatment"
OR "osteopathic
manipulative therapy"
OR "osteopathic
manipulation"
OR "osteopathic manual
medicine"
OR "osteopathic
manipulative medicine”
21/03/2021
“osteopathic manip*” Ebsco (ALL)
OR
“osteopathic manual*”
21/03/2021

"osteopathic BASE
manipulative treatment”
OR "osteopathic manual
therapy” OR
"osteopathic manual
treatment"
OR "osteopathic
manipulative therapy"
OR "osteopathic
manipulation"
OR "osteopathic manual
medicine"
OR "osteopathic
manipulative medicine”

Date
restriction
2010 - 2021

Fields

Filters

ALL

2010 - 2021

ALL

-

890

2010 - 2021

ALL

995

2010 - 2021

ALL

Peerreviewed,
Human,
English
English,
open
access

Human,
English

TOTAL
71

Yield
624

455

2964

Appendix B: List of OMT Techniques

Technique Name

Description

High-velocity/low
amplitude thrust

Rapid force of brief duration traveling a short distance, applied into a
restrictive barrier.

Muscle energy

Patient’s muscles are activated upon request, from a precisely
controlled position, in a specific direction, and against a distinctly
executed physician counterforce.

Direct myofascial
release

Dysfunctional myofascial tissues are loaded and a restrictive barrier is
engaged with a constant force.

Indirect myofascial
release

Dysfunctional myofascial tissues are loaded and guided toward the
position of greatest ease.

Counterstrain

Specific positioning about a tender point intended to induce
spontaneous release.

Cranial treatment

Techniques applied to the cranial bones intended to address
dysfunction of the primary respiratory mechanism.

Visceral manipulation

Techniques directed to the viscera or their supportive structures

From: Campbell SM, Winkelmann RR, & Walkowski S. Osteopathic manipulative treatment: novel application to dermatological disease. J
Clin Aesthet Dermatol. 2012 Oct; 5(10):24–32.
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Appendix C: Category definitions
Categorising the included studies considered the primary focus of the individual research objective. Where studies
may be included under more than one category, a decision was made based on the larger focus of the article.
Discrepancies were discussed between authors until agreement was reached.

Category
Definition
Musculoskeletal The musculoskeletal system consists of muscles, bones, joints, ligaments, tendons,
(MSK)
fascia, and cartilage and the MSK system has the role of creating movement in the
body. Studies under this category include articles that look at a musculoskeletal
condition that primarily involves injury or dysfunction in one or many of these
structures. This may include acute injury or trauma to a musculoskeletal structure
such as fractures, strains, and tears; or more chronic and/or degenerative
conditions, such as osteo arthritis or primary osteoporosis.
Included articles may focus on either regional or widespread pain, where the origin
is of a musculoskeletal nature, or where no other systemic cause has been
identified. Any article that focuses on the improvement of locomotion or the
improvement in other musculoskeletal performance such as strength will be
included under this category. The stomatognathic system will also be included
here; any articles looking at the jaw, teeth, muscles of mastication and other related
soft tissues will be included under musculoskeletal. Where there is an overlap in a
musculoskeletal structure that is also part of another system, such as the diaphragm
or larynx, being both muscular as well as a respiratory structure, a decision will be
made based on the primary focus of the article as to what category the study will
be placed under. Any study with a specific goal to improve the function or mobility
of a muscle/s will be placed under MSK.
Autoimmune /
Genetic and
Endocrine:

This category will include any studies that involve studies that focus on
participants who have been diagnosed with an autoimmune, endocrine, or genetic
disease. Studies that focus on the effects of OMT on subjects that are diagnosed
with a systemic, endocrine, or genetic disease will be placed under this category,
where symptoms of interest are a subsequent result of a diagnosed condition of
this sort.
An endocrine condition can be classified as any condition relating to dysfunction
of an endocrine gland, or the hyper/hypo secretion of a hormone leading to
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potentially widespread, systemic symptoms. Examples of these conditions include
hyper/hypothyroidism and diabetes (type I and II). Articles under this category
include endocrine disorders that are both genetically inherited or acquired.
Autoimmune conditions also commonly have a strong genetic aetiology. These
diseases are classified as conditions in which the body’s immune system attacks
itself, leading to dysfunction in one or more areas of the body.
Due to the varied symptoms and presentations that a systemic condition can have,
the focus of the article will define whether a study is categorised under the
systemic category, or whether it is instead categorised under the area or organ in
which symptoms occur. Where an article is looking to improve symptoms that are
secondary to a systemic condition, the article will be categorised under the
systemic category.
Neurological

Neurological conditions are classed as any condition affecting the central (brain,
spinal cord and meninges) or peripheral nervous systems (cranial, spinal and
peripheral nerves, nerve roots and branches, and neuromuscular junctions).
These conditions may include biomechanical induced neuropathies, structural
deformities impacting on neurological structures, or chemical, electrical and
vascular dysfunctions in the brain, spinal cord or nerves and any of their associated
structures. In studies that may look at head injury, such as concussion and whiplash
these will also be included under neurological, as well as headaches and migraines,
due to the potential involvement of the brain in these conditions. Studies involving
reflexes will also be included under the neurological heading. Where studies are
looking at chronic pain conditions, they will be categorised according to the site
of pain, unless it is specifically stated that the pain is of neurological origin or
where central sensitisation has occurred.
This category will not include any studies that involve mental health illnesses or
behavioural disorders, these will instead be categorised under psychosocial, unless
a disorder of this sort stems from a neurological condition.

Gastrointestinal The renal system is defined as the kidneys, bladder, ureters, and urethra.
(digestive) and
The digestive system includes the gastrointestinal tract, extending from the oral
renal
cavity to the rectum and anus. Also included in this category is the accessory
organs of digestion such as the liver, pancreas, gall bladder and salivary glands.
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Any article that focuses on these structures listed above or focuses on improving
digestive or renal function will be included under this category.
In the instance that an article may investigate musculoskeletal pain, because of a
visceral structure listed above, the article will be included under the MSK
category, due to the presenting symptoms and area of pain presentation.
Where a digestive or renal symptom is secondary to a systemic, autoimmune, or
genetic condition, it is likely to be categorised under the systemic category. In this
instance, a decision will be made on whether the study has a stronger focus on the
G.I/renal symptoms, or on the systemic component of the patient or cohort in
question.
Cardiovascular
and respiratory

The cardiovascular system is classified as the heart, blood vessels (arteries, veins,
capillaries) and the blood itself. For the purposes of this study, the lymphatic
system will also be included under this category due to the anatomical similarities
in the vessels of the lymphatic and cardiovascular system. Conditions of the
cardiovascular and lymphatic system may include, but are not limited to,
hyper/hypotension, heart disease, heart failure, lymphoedema and ischaemic
conditions. In the case of any studies looking at strokes or transient ischaemic
attacks, where neurological impairment ensued, the study will be categorised
under neurological, due to the involvement of the brain as an anatomical structure.
In the instance that an article is looking at autonomic nervous system function,
where cardiovascular parameters may be involved, the study will also be placed
under the neurological category.
The respiratory system is defined as including the mouth, pharynx, larynx, and
lungs, including the bronchioles and alveoli. Articles that are focused on
improving the function of, or symptoms arising from any of the above structures
will be included under this category.
It is recognised that the diaphragm is part of the respiratory system, however being
a muscle of respiration, any articles regarding the mobility or function of the
diaphragm muscle will be categorised under musculoskeletal.

Obstetrics and
Gynaecology

Obstetrics specifically relates to women in all stages of pregnancy, including
labour and postnatal periods. Gynaecology extends to all other facets of women’s
reproductive health, including infertility and menopause. Any studies that are
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specifically aimed at women in different phases of pregnancy or looking at women
with gynaecological conditions or symptoms will be included under this category.
Paediatrics

Paediatrics refers to infants (new-born - 6mnths), babies (6mnth – 2yrs), children
(2-12yrs) and adolescents (12 – 18yrs). This category includes any study where
the focus is on a paediatric age group or a cohort. Where a congenital condition is
involved but the subject or cohort is now in an adult age group, the study will be
classified according to its organ specific or anatomical category.
Where there is no specific congenital condition but a study involves the
assessment, diagnosis and management of a paediatric cohort, the study will be
categorised under the paediatric heading. Where studies have both an adult and
paediatric population, the study will not be included under paediatrics but instead
be placed according to its relevant system category.

Psychosocial

This category includes studies that look at behaviour, thoughts, feelings,
perceptions, learning and cognition.
This category includes any studies regarding psychological disorders such as
autism, ADHD, depression, anxiety, and stress. It is recognised that psychological
conditions involve brain function and thus there is the potential for some overlap
of articles under this category with neurological. For the purposes of this study, a
distinction has been made: Where a study is focused on the alteration of mood,
behaviour or cognition, the study will be categorised under psychosocial. Where a
study is focused on the alteration of neurological brain function and activity on a
cellular level, these studies will be categorised under neurological. Further
differentiations have also been made regarding other categories as follows:
1) In conditions such as ADHD and autism, where development is likely in
childhood, these studies will be included under paediatrics unless the subject or
cohort is an adult population.
2) Thoughts and feelings are not to be confused with “interoception”, which is
defined as one’s sense of the inner physiological condition of the body. Any
studies regarding interoception will be categorised under “sensory system”.

Sensory system

The sensory systems refer to sight, hearing and balance, taste, smell, touch and
interoception (having a sense of the inner state of the body). Any articles that look
at improving the function of, or look to resolve symptoms in any of these areas
will be included under this category. Any study that looks at the organs related to
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these systems, such as the ears, eyes and nose will also be categorised under this
heading provided they do not have another, more prominent focus on the
musculoskeletal, endocrine/autoimmune, or neurological systems etc.
Other

This category will include any other study that cannot be categorised under the
above definitions
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Appendix D: Full results

MUSCULOSKELETAL
LOWER BACK PAIN - ACUTE
Citation
Study type
(Cruser et al., 2012) Quantitative

Population
Sample size: 63

Intervention
OMT

Age: Adult (range 18-35yrs)

Comparison
Control: Conventional

Outcomes/ measures
Pain and function in acute lower

care only

back pain

Occupation: Military
Diagnosis: Acute lower back pain
Gender: M+F
(Richter et al.,

Quantitative

2017)

Sample size: 77 outpatients

OMT (facial

Control: National

Pain and use of medication in

Age: Adult (median age 42.6yrs)

distortion model)

disease management

acute lower back pain

Diagnosis: Acute nonspecific lower

guidelines

back pain
Gender: Male and female
(Berkowitz, 2017)

Case report

Sample size: 1

OMT (soft tissue

Age: Adult (23yrs)

and strain/counter

points and hypertonic paraspinal

Occupation: Student (osteopathy 1st

strain)

muscles

year)
78

-

Resolution of bilateral tender

Diagnosis: Acute lower back pain
Gender: Female
LOWER BACK PAIN - CHRONIC
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Licciardone &

Quantitative

Sample size: 186

OMT

Sham

Time to clinical response and

Aryal, 2014)

(Sturion et al.,

Quantitative

2020)

Age: Adult (median age 43yrs)

relapse

Diagnosis: Chronic lower back pain

Pain severity measured using

Gender: Male and female

visual analogue scale

Sample size: 10

High velocity low

Muscle energy

Pain and disability measured

Age: Adult (range 35-55yrs)

amplitude thrust

technique

using questionnaires; flexibility

Occupation: Active workers

to lumbar spine

(via Schobers test); postural

Diagnosis: Chronic lower back pain

balance (via force platform)

Gender: Male
(Thomas et al.,
2020)

Quantitative

Sample size: 162

Spinal

1) Spinal mobilisation

Pain (measured via Numerical

Age: Adult (range 18-45yrs)

manipulation

2) Sham cold laser

Pain Rating Scale) and disability

(mean age 25yrs)

therapy (placebo)

Diagnosis: Chronic lower back pain

via the Roland-Morris Disability
Questionnaire

Gender: Male and female
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(Dal Farra et al.,

Systematic

Sample size: 10 articles

OMT;

2021)

review

Age: Adult

myofascial

Diagnosis: Non-specific chronic

release;

lower back pain

craniosacral

N/A

Pain and function in chronic nonspecific lower back pain

treatment;
osteopathic
visceral
manipulation
(Andicochea et al.,

Case report

2015)

Sample size: 1

OMT

N/A

Pain reduction

OMT (non-thrust)

Before + after

Asymmetry of the erector spinae

Age: Adult (45yrs)
Occupation: F5 Pilot
Diagnosis: chronic lower back pain
Gender: Male

(Goss et al., 2012)

Quantitative

Sample size: 9
Age: Adult (median 20.3yrs)

stretch reflex amplitude via

Diagnosis: Chronic lower back pain

electromyogram (EMG) signals

Gender: Male and female

(Orrock & Myers,

Systematic

2013)

review

Sample size: 2 articles

Osteopathic
intervention

N/A

Effectiveness and/or efficacy of
osteopathic manual therapy
intervention applied by osteopaths

80

Age: Adults

in chronic nonspecific lower back

Diagnosis: Chronic nonspecific

pain

lower back pain

(de Oliveira

Quantitative

Sample size: 38

OMT

Active control group:

Pain (via visual analogue scale);

Therapeutic exercise

Disability (via Oswestry

Meirelles et al.,

Age: Adult (range 30-55yrs)

2020)

Diagnosis: Chronic nonspecific

Disability Index 2.0);

lower back pain

Kinesiophobia (via Tampa Scale

Gender: Male and female

of Kinesiophobia);
Depression (via Beck Depression
Inventory)

(Vismara et al.,
2012)

Quantitative

Sample size: 19

OMT + specific

Age: Adult (median 43yrs)

exercises

Specific exercise only

Pain (via visual analogue scale);
Disability (via Roland Morris

Diagnosis: Obesity and chronic

Disability Questionnaire and

lower back pain

Oswestry Low Back Pain

Gender: Female

Disability Questionnaire);
kinematics of thoracic and lumbar
spine and pelvis during forward
flexion
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(Martí-Salvador et

Quantitative

al., 2018)

Sample size: 66

OMT with

Sham diaphragm

Pain (via McGill pain

Age: Adult (range 18-60yrs)

diaphragm

intervention

questionnaire and visual analogue

Diagnosis: Nonspecific lower back

techniques

scale);

pain

Disability (via Roland–Morris
questionnaire and the Oswestry
Disability Index); Also assessed
fear-avoidance beliefs, anxiety
and depression and pain
catastrophising

(Licciardone et al.,

Quantitative

2013)

Sample size: 455

OMT

Sham OMT

Outcomes measured at relative

Age: Adult (range 21-69yrs)

Or

Or

threshold (week 12)

Sample size: 455

Ultrasound

Sham ultrasound

Lower back Pain (using visual

Diagnosis: chronic lower back pain

analogue scale); disability (using

Gender: Male and female

Roland Morris Disability
Questionnaire); number of lost
work days due to pain and
satisfaction of care (using a 5point Likert scale)

(Licciardone &
Gatchel, 2020)

Quantitative

Sample size: 445

OMT

Sham OMT

Low back pain intensity, back-

Or

Or

related functioning, and use of
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Age: adult (range 21-79yrs; mean

Ultrasound

Sham ultrasound

nonsteroidal anti-inflammatory

age 54yrs)

drugs (NSAIDs) or opioids for

Diagnosis: chronic lower back pain

low back pain.

Gender: Male and female

(Licciardone et al.,

Quantitative

2013)

Sample size: 455

OMT on patients

OMT on patients with

Outcomes measured at relative

Age: Adult (mean age 42yrs)

with low baseline

high baseline severity

threshold (week 12)

Sample size: 455

pain severity

(score ≥ 50 mm/100

Outcome measures: lower back

Diagnosis: chronic lower back pain

score of <50

mm on visual analogue

Pain (using visual analogue scale);

Gender: Male and female

mm/100 mm on

scale)

disability (using Roland Morris

visual analogue

Disability Questionnaire); number

scale

of lost work days due to pain and
satisfaction of care (using a 5point Likert scale)

(Licciardone et al.,
2016)

Quantitative

Sample size: 345

OMT

Sham OMT

Patient recovery from lower back

Age: Adult (range 21-69yrs)

Or

Or

pain: Recovery criteria = a visual

Diagnosis: chronic lower back pain

Ultrasound

Sham ultrasound

analogue scale score of 10 mm or

Gender: Male and female

less and an RMDQ score of 2 or
less at week 12

83

(Tamer et al., 2017)

Quantitative

Age: Adult (range 25-75yrs)

OMT + exercise

Visceral osteopathy

pain, function and quality of life

Sample size: 39

after OMT for chronic nonspecific

Diagnosis: Chronic nonspecific

lower back pain

lower back pain
Gender: Male and female
(Licciardone et al.,

Quantitative

2013)

Sample size: 34

OMT or

Sham OMT or

Pain severity (via visual analogue

Age: Adult (mean age 52yrs)

Ultrasound

Sham ultrasound

scale); somatic dysfunction

OMT

-

Diagnosis: Lower back pain in
diabetes mellitus
Gender: Male and female
(Hanson et al., 2016) Quantitative

Age: adult (range 20-63yrs) mean
age 45.3

lumbar spine pain, intensity
(measured via Quadruple Visual

Sample size: 27

Analogue Scale); Disability (via

Diagnosis: Chronic lower back pain

Oswestry Disability Index),

Gender: Male and female

function (via Patient Specific
Functional Scale and lumbar spine
range of motion

LOWER BACK PAIN - OTHER
Citation

Study type

Population

Intervention
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Comparison

Outcomes/ measures

(Licciardone et al.,

Quantitative

2014)

(Sakabe et al.,

Quantitative

2020)

Sample size: 230

Active OMT and

Active OMT and sham

Changes in biomechanical

Age: Adult (median age 41yrs)

active ultrasound

ultrasound

dysfunction (non-neutral lumbar

Diagnosis: lower back pain with

dysfunction, pubic shear,

biomechanical dysfunction

innominate shear, restricted sacral

Gender: Male and female

nutation, and psoas syndrome

Sample size: 60

Myofascial

1) No treatment on

pain intensity, posterior chain

Age: Adult (mean age 29yrs)

osteopathic

lower back pain group

flexibility, lumbar mobility and

Diagnosis: lower back pain

techniques on

2) No treatment on no

level of disability in patients with

Gender: Male and female

lower back pain

pain subjects

chronic low back pain

group
(Parker et al., 2012) Quantitative

Sample size: 19

OMT on

OMT in hypo hydrated

Pre- and posttreatment pain score

Age: Adult (mean age 30yrs)

euhydrated state

state

(via visual analogue scale),

Diagnosis: lower back pain

number and severity of somatic

Gender: Male and female

dysfunction (via somatic
dysfunction severity scale),
number of asymmetric landmarks
found during standing structural
examination
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(Franke et al.,

Systematic

Sample size: 15 studies, randomised

2014)

review +

control trials only

meta-analysis

Diagnosis: nonspecific lower back

OMT

N/A

Pain and function of OMT in nonspecific lower back pain

pain
No date or language restrictions

(Tufo et al., 2012)

Case report

Sample size: 1

OMT + at home

Age: Adult (48yrs)

stretches

N/A

Resolution of lower back pain
symptoms

Diagnosis: lower back pain
Gender: Male

(Orrock, 2016)

Mixed

Sample size: 11

OMT

N/A

patient experience of treatment via

Age: Adult (range 30-69yrs)

survey and semi-structured

Diagnosis: Chronic nonspecific

interviews

lower back pain
Gender: Male and female

(Polidori et al.,
2018)

Case report

Sample size: 1

N/A

Reduction of lumbar spine

Age: Adult (50yrs)

inflammation measured using

Diagnosis: Acute lower back pain

medical infrared thermography

Gender: Female
86

(Montrose & Vogel, Quantitative

Sample size: 36

2021)

OMT only

OMT after 3 months of

Reduction of pain and

Age: Adult (mean age 46.7yrs)

pharmacologic

improvement of function using the

Diagnosis: lower back pain

therapy

Keele STarT survey and Oswestry

Gender: Male and female

(Tozzi et al., 2011)

Quantitative

Disability Index

Sample size: 60

Myofascial

Sham

1) Change of sliding movements

Age: Adult (mean age 39yrs)

release and fascial

between superficial and deep

Diagnosis: lower back pain or

unwinding

fascia layers in the neck

cervical spine Pain

2) the variation of right reno-

Gender: Male and female

diaphragmatic (RD) distance and
of neck bladder (NB) mobility
(By Dynamic Ultrasound
Topographic Anatomy
Evaluation) and variation of pain
perception using Short-Form
McGill Pain Assessment
Questionnaire

(Prinsen et al.,
2014)

Quantitative

Sample size: 415

OMT

Age: Adult (mean age 44.7yrs)

N/A

Use of analgesic medication in
patients with lower back pain

Diagnosis: lower back pain
87

(Lewis & Summers, Case report

Sample size: 1

OMT

N/A

Resolution of symptoms

2017)

Age: Adult 50

Sample size: 20

High velocity low

N/A

Accuracy of lumbar cavitation

Age: Adult (mean age 31.2yrs)

amplitude to

measured by osteopath and

Diagnosis: healthy

lumbar segments

subjects

Diagnosis: low back pain, lumbar
radiculopathy, and sciatica
Gender: Female
(Frantzis et al.,

Quantitative

2015)

Gender: Male and female

reported perceptions

LOWER BACK PAIN AND VISCERAL MANIPULATION
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Tozzi et al., 2012)

Quantitative

Sample size: 140

Osteopathic

Osteopathic fascial

1) The distance between the

Age: Adult (mean age 38yrs)

fascial

manipulation to a-

superior renal pole of the right

Diagnosis: non-specific lower back

manipulation to

symptomatic group

kidney and the ipsilateral

pain

patients with

Gender: Male and female

lower back pain

diaphragmatic pillar
2) Pain perception (using McGill

pain questionnaire)

88

(Switters et al.,

Systematic

Sample: 4 articles

Visceral OMT

N/A

Pain, function and ultrasound

2019)

review

Diagnosis: nonspecific lower back

measurements of change in

pain.

visceral mobility

Peer-reviewed articles published in
English or German

(McSweeney et al.,

Quantitative

2012)

Sample size: 15

Osteopathic

Age: Adult (range 20-42yrs)

visceral

Diagnosis: A-symptomatic

mobilisation of

Gender: Male and female

the sigmoid colon

1) Sham manipulation

Pain pressure thresholds measured
using a handheld manual digital

2) Control group (no

pressure algometer

treatment)

LOWER BACK PAIN - SYMMETRY
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Winter et al.,

Quantitative

Sample size: 20

OMT

N/A

Symmetry of lumbar spine using

Age: Adult (range 18-55yrs)

(individualised)

2020)

2-dimensional grayscale

Diagnosis: A-symptomatic

sonography

Gender: Male and female
LOWER BACK PAIN - SURGICAL
Citation
(Kim et al., 2015)

Study type
Quantitative

Population
Sample size: 33

Intervention
OMT

Comparison
Exercise programme

Outcomes/ measures
Pain (using visual analogue
scale), disability (using

89

Age: Adult (range 25-65yrs)

questionnaire), lumbar spine range

Diagnosis: post-operative lumbar

of motion

microdiscectomy
Gender: Male and female
CERVICAL SPINE
Citation
Study type
(Barnes et al., 2013) Quantitative

Population
Sample size: 240

Intervention
OMT

Comparison
Sham

Diagnosis: Cervical hysteresis

Outcomes/ measures
Cervical tissue characteristics –
fixation, mobility, frequency, and
motoricity using a durometer

(Dugailly et al.,

Quantitative

2018)

Sample size: 35

OMT on neck

OMT for A-

Cervical stiffness in axial rotation,

Age: Adult (mean age 48yrs)

pain group

symptomatic group

measured using a customised

Diagnosis: chronic neck pain (17

device

subjects); a-symptomatic (18
subjects)
Gender: Male and female

(Groisman et al.,
2020)

Quantitative

Sample size: 90

OMT + exercises

OMT only

Pain measured by pain rating

Age: Adult (mean age 41yrs)

scale and pain pressure thresholds,

Diagnosis: Non Specific chronic

neck range of motion in cervical

cervical spine pain

rotation and disability (measured

Gender: Male and female

using neck disability index);
90

Fear and avoidance behaviour
(questionnaire) and anxiety and
depression (Hospital Anxiety and
Depression Scale)

(Franke et al.,

Systematic

Sample size: 3

2015)

review +

Diagnosis: Chronic non-specific

meta-analysis

neck pain

OMT

N/A

Pain and functional status and
adverse events

No date or language restrictions.
Randomised clinical trials only

(Fisher et al., 2015)

Quantitative

Sample size: 10

Single high

Age: Adult (range 27-46yrs)

velocity low

Diagnosis: Nonspecific cervical

amplitude to

spine pain

cervical spine

Gender: Male and female

segment
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Passive head movement

Postural sway measures

(Klein et al., 2013)

Quantitative

Sample size: 61

Single strain-

Sham techniques

Cervical spine mobility (measured

Age: adult (mean age 44yrs)

counter strain

applied to C4 vertebral

using the cervical range of motion

Diagnosis: Acute episode of cervical

technique

segment

tool)

Sample size: 12

High velocity low

N/A

Motion of the head relative to the

Age: Adult (range 18-60yrs)

amplitude to

thorax, measured using an

A-symptomatic

cervical spine

optoelectronic system

Gender: Male and female

(between C2-C5

spine pain and decreased range of
motion
Gender: Male and female

(Dugailly et al.,

Quantitative

2015)

levels)
(McCoss et al.,

Quantitative

2017)

Sample size: 17

OMT (diaphragm

1) Sham (light touch)

Pain pressure thresholds at

Age: Adult (range 19-24yrs)

release)

2) Control (breathe

cervical spine, clavicle and tibialis

Occupation: osteopathic students

normally and relax)

Diagnosis: A-symptomatic

anterior (measured using a digital
algometer)

Gender: Male and female

(Stelle et al., 2018)

Quantitative

Sample size: 73

OMT with

1) OMT with cervical

cervical rhythmic

rhythmic

articulatory

articulatory
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Blood flow velocity in internal
carotid arteries, vertebral arteries,

Age: adult, (mean age 37.7yrs)

technique (severe

technique (mild-

and basilar artery (measured using

Diagnosis: Mechanical cervicalgia

pain group)

moderate pain

artery ultrasound)

Gender: Male and female

group)
2) Control group (no

treatment, rest)
(Hosono et al.,

Case series

2020)

Sample size: 3

OMT to relive

N/A

Severity of atopic dermatitis

Age: Adult (24/28/46yrs)

muscular tension

(measured using the Eczema Area

Diagnosis: Atopic dermatitis

in cervical spine

Severity Index and static
Investigator’s Global

Gender: M/M/F

Assessment); intensity of pruritus
and sleep disturbance measured
using the visual analogue scale
and a questionnaire; quality of life
measured using Dermatology Life
Quality Index (DLQI). Cervical
muscle tension was evaluated by
examination of cervical ROM by
radiography.

(Niewiadomski et
al., 2020)

Quantitative

Sample size: 101

Isometric
treatment
93

Placebo treatment

Cervical motion, measured by a
motion capture system

Age: Adult (mean age 28yrs)
Diagnosis: Healthy
Gender: Male and female

(Cicconi et al.,

Case report

2014)

Sample size: 1

High velocity low

Age: Adult (33yrs)

amplitude

N/A

Report of possible disc herniation
following manipulation

Diagnosis: Cervical brachial
neuralgia after cervical manipulation
Gender: Female

SACRUM, SACROILIAC JOINT AND PELVIS
Citation
Study type
(García-Peñalver et Quantitative

Population
Sample size: 60

al., 2020)

Age: Adult (range 18- 62yrs)

Intervention
Thrust technique

Comparison
1) Muscle energy
technique
2) Control:

Athletes
Diagnosis: Sacroiliac dysfunction

simulated technique

Outcomes/ measures
Mobility in sacroiliac joint,
measured using the Gillet test, the
standing forward flexion test and
seated forward flexion test.

Gender: Male and female

(de Toledo et al.,
2020)

Quantitative

Sample size: 30

High velocity low

Age: Adult (range 18-35yrs)

amplitude

measured via a three-dimensional

Healthy

manipulation to

motion analysis system

Gender: Male

anterior ilium
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Sham

Sacroiliac joint movement

bone, during hip
flexion
(Kohns & Fitch,

Case report

2014)

Sample size: 1

Patient focused

Age: Adult

OMT

N/A

Sacroiliac joint function

Control (no treatment)

Pelvic mobility and range of

Occupation:
Diagnosis: steroid myopathy
Gender: Female

(Ménard et al.,

Quantitative

2019)

Sample size: 13

OMT

Age: Adult (mean age 24yrs)

motion of sacroiliac joint

Elite rugby players

measured by the pelvic tilt test

A-symptomatic
Gender: Female

(Origo et al., 2021)

Case report

Sample size: 1

OMT

Age: Adult (37yrs)

N/A

Severity of dyspareunia +
secondary dysmenorrhea

Occupation: Dentist
Diagnosis: pelvic girdle dysfunction
with dyspareunia + secondary
dysmenorrhea
Gender: Female
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(Gilliss et al., 2010)

Case report

Sample size: 1

OMT

N/A

Age: Adult (65yrs)

Resolution of Trendelenburg gait
assessed through gait analysis)

Diagnosis: Multiple sclerosis
Gender: Male

(Snider et al., 2018)

(Gray & Kasper,

Quantitative

Case report

2019)

Sample size: 60

OMT

1) Seated control (30

Sacral base a-symmetry assessed

Age: Adult (range 20 – 55yrs)

minutes sitting)

using ultrasound

Diagnosis: lower back pain

2) Walking control (5

Gender: Male and female

minutes walking)

Sample size: 1

OMT

N/A

Reduction of postejaculatory

Age: Adult (38yrs)

pain episodes and pain related to

Diagnosis: Post vasectomy pain

erection

syndrome
Gender: Male

STOMATOGNATHIC SYSTEM
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Andresen et al.,

Systematic

Sample size: 17 studies

OMT and other

N/A

Effects on malocclusion

2013)

review

Malocclusion or dental occlusion.

manual
approaches
96

Studies on humans published in
German, English or French

(Meyer &

Case report

Gustowski, 2012)

Sample size: 1

OMT

N/A

Age: Adult (52yrs)

Resolution of cranial and cervical
somatic dysfunction

Diagnosis: Cervical spine pain,
headache, LBP following dental
trauma
Gender: Male

(Walter et al., 2015) Case series

Sample size: 3

OMT to mobilise

N/A

Spatial change in maxilla

Age: Adult

the osseous

measured through comparing

Diagnosis: Temporomandibular

components of

individualised mandibular

dysfunction

maxilla

occlusal splint and a maxillary
silicone impression before and
after treatment

(Gesslbauer et al.,
2018)

Quantitative

Sample size: 40

OMT cranial

OMT manipulation

Subjective pain intensity

Age: Adult (mean age 33yrs)

measured using visual analogue

Diagnosis: c

scale, temporomandibular

Gender: Female

function using Helkimo Index and
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health measures using SF-36
Health Survey
(Cuccia et al., 2010) Quantitative

Sample size: 25

OMT

Age: Adult (mean age 40.6yrs)

Conventional

Subjective pain intensity (visual

conservative care

analogue pain scale) and clinical

Diagnosis: Temporomandibular

evaluation (Temporomandibular

disorder

index) and measurements of the

Gender: Male and female

range of maximal mouth opening
and lateral movement of the head
around its axis

(Manzotti et al.,

Quantitative

2020)

Sample size: 120

OMT

1) Placebo treatment

Mastication muscle a-symmetry

Age: Adult (average age 25.6yrs)

2) control (no

measured using

Diagnosis: Healthy

treatment)

electromyographic evaluation

N/A

Posture, tension), tenderness (and

Gender: Male and female
(Marszałek et al.,
2012)

Quantitative

Sample size: 40

Osteopathic

Age: Adult (mean age 48.2yrs)

myofascial

function of anatomical structures

Occupation: Teachers

rehabilitation of

indirectly and directly connected

Diagnosis: Chronic disease of the

the larynx + voice

with the vocal tract were assessed

voice organ

therapy

+ maximum phonation time and a

Gender: Male and female

laryngovideostroposcopy for
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evaluation of larynx structures and
phonatory function
SHOULDER
Citation
(Niel-Asher et al.,

Study type
Quantitative

2014)

Population
Sample size: 154

Intervention
OMT (Niel-Asher

Age: adult (mean age 54.2yrs)

technique)

Comparison
N/A

Outcomes/ measures
Glenohumeral joint range of
motion measured by goniometer

Diagnosis: Pain, stiffness and

Pain measured using visual

decrease range of motion of

analogue scale

glenohumeral joint
Gender: Male and female

(Kotagiri et al.,

Quantitative

2019)

Sample size: 60

Muscle energy

Age: Adult (range 41-60yrs)

technique

Maitland technique

Shoulder range of motion
measured using goniometer, pain

Diagnosis: Frozen shoulder

measured using visual analogue
scale and function measured using
Shoulder pain and disability index

(Boucher &
Figueroa, 2018)

Case report

Sample size: 1

OMT (fascial

Age: Adult (28yrs)

distortion model)

Diagnosis: Shoulder injury
Gender: Male
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N/A

Improvement in pain and range of
motion in shoulder

(Schwerla et al.,

Quantitative

2020)

Sample size: 70

OMT

Control (waitlist)

Pain intensity measured by visual

Age: Adult (range 25-70yrs)

analogue scale and Likert scale.

Diagnosis: Shoulder pain

Shoulder specific pain and

Gender: M+F

disability (using Shoulder Pain
and Disability Index) and quality
of life (using SF-36)

(Todd, 2018)

Case report

Sample size: 1

OMT

N/A

Improvement in symptoms

Age: Adult (19yrs)

for shoulder girdle pain and

Occupation: Student

chronic fatigue syndrome

Diagnosis: Shoulder pain and
chronic fatigue
Gender: Male

(Bennett et al.,
2017)

Case report

Sample size: 1

OMT

N/A

Pain during active and passive

Age: Adult (24yrs)

movements of shoulder (using

Diagnosis: Supraspinatus tendinosis

visual analogue scale), strength of

Gender: Male

shoulder and shoulder function
using Quick DASH (Disabilities
of the Arm, Shoulder, & Hand)
and the Upper Extremity
Functional Index (UEFI).
100

THORACIC SPINE
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Fryer et al., 2017)

Quantitative

Sample size: 22

1) Random Spinal Sham manipulation

electromyographic activity of

Age: adult (mean age 28yrs)

high velocity low

deep thoracic back muscles

Diagnosis: Tsp Pain

amplitude

Gender: Male and female

2) Strain counter-strain

(Berkowitz, 2012)

Case report

Sample size: 1

OMT

N/A

Rule-out myocardial infarction.

Age: adult (67yrs)

Resolution of presenting

Complaint: chest pain and shortness

complaint using OMT

of breath
Gender: Female
(Aoun et al., 2020)

Quantitative

Sample size: 41

OMT

N/A

Age: Adult (range 24-37yrs)

Site of pain and duration of pain
(using visual analogue scale)

Diagnosis: Chronic testicular pain
and thoracolumbar dysfunction
Gender: Male

(Sucher, 2011)

Case report

Sample size:1

OMT

N/A

Change in thoracic outlet
symptoms and degree of
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Age: 32

pectoralis minor muscle

Diagnosis: Thoracic outlet

deformation using neuromuscular

syndrome

ultrasound

Gender: Female
(Griffiths et al.,

Quantitative

2019)

Sample size: 21

High velocity low

Age: adult (range 17-35yrs)

amplitude to

Diagnosis: A-symptomatic

thoracolumbar

Gender: Male and female

junction

1) Sham intervention
(basic touch)
2) Control (laying

Spinal mobility measured through
ROM (by Acumar digital
inclinometer)

supine, no
treatment)

(Germanovich &

Case report

Ferrante, 2016)

(Mancini et al.,
2019)

Quantitative

Sample size: 3

OMT (after

Age: Adult (62/72/30)

ultrasound guided

dysfunction with OMT after nerve

Diagnosis: Painful rib syndrome

intercostal nerve

block due to relief of pain

Gender: F/F/M

block)

Sample size: 67

OMT

Age: Adult (mean age 40.4yrss)
healthy

N/A

1) Sham (light touch)

Diaphragm motion using

2) Control (simple

ultrasound

observation)

Gender: Male and female
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Ability to treat mechanical

(Seidel & Desipio,

Case report

2014)

Sample size: 1

OMT

N/A

Cessation of singultus

OMT

N/A

Management of singultus

Age: Adult (32yrs)
Diagnosis: Singultus
Gender: Female

(Petree & Bruner,

Case report

2015)

Sample size: 1
Age: Elderly (72yrs)
Occupation: retired
Diagnosis: Post-operative singultus
Gender: Male

UPPER EXTREMITY
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Sampson et al.,

Case report

Sample size:1

OMT +

N/A

Patient reported relief of

Age: Adult 64

Ultrasound-

symptoms and palpable release

Diagnosis: Dupuytren Contracture

Guided Lidocaine

during intervention

Gender: Female

Injection and

2011)

Needle
Aponeurotomy
(Wong et al., 2011)

Quantitative

Sample size: 12 subjects (19

Strain-counter

forearms)

strain to pronator

Age: Adult (range 21-33yrs)

and supinator

Healthy

muscles
103

Sham positioning

Forearm muscle strength assessed
using a hydraulic dynamometer

Gender: Male and female
LOWER EXTREMITY
Citation
(Tramontano et al.,

Study type
Quantitative

2020)

Population
Sample size: 35

Intervention
OMT

Comparison
Placebo (passive touch)

Outcomes/ measures
General knee pain, peripatellar

Age: Adult

pain, pain after prolonged sitting,

Diagnosis: Patellofemoral pain

pain during the patellar

syndrome

compression test, and pain during

Gender: Male and female

stair ascent and descent (using
visual analogue scale)

(Altınbilek et al.,

Quantitative

2018)

Sample size: 100

Exercise + OMT

Exercise only

Western Ontario MacMaster

Age: Adult (40 - 70)

Questionnaire (WOMAC) pain

Diagnosis: Knee OA (bilateral, stage

score, WOMAC joint stiffness

2&3)

score, WOMAC physical function

Gender: Male and female

score, Visual Analog Scale (visual
analogue scale) and 50-m walking
time

(Jardine et al.,
2012)

Quantitative

Sample size: 30

Osteopathic

Osteopathic evaluation

Vascular supply of lower

Age: Adult/elderly (range 48-80yrs)

evaluation +

only (no treatment)

extremity using

Diagnosis: Knee Osteoarthritis

OMT (fascial

ultrasound/Doppler recordings of

releases along the

the superficial femoral artery;

arterial pathway

active knee flexion ROM, step test
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(Barral et al., 2020)

Quantitative

Sample size: 81

and diaphragm

for balance and the visual

balancing)

analogue scale for symptom rating

OMT

Standard care

Post-operative pain and opioid use

Age: Adult/elderly (mean age 75yrs)

Knee pain at rest 1 month after

Diagnosis: Total knee arthroscopy

surgery. Knee pain while walking

(OA)

1 month after surgery, average

Gender: Male and female

weekly knee pain during the first
month after surgery.
The presence of night pain and the
consumption of sleeping pills and
opioids or morphine at least once
per week, the International Knee
Society scores and the Western
Ontario and McMaster University
Osteoarthritis index at
postoperative 6 months and 1 year

(Feehan et al.,
2017)

Case report

Sample size: 1

OMT

N/A

Recovery from knee trauma

Age: Adult (20yrs)

measured using the Knee Injury

Diagnosis: Acute meniscus injury

and Osteoarthritis Outcome Score

Gender: Male

(KOOS) and the Lower Extremity
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Functional Scale (LEFS)
questionnaires
(Lohr & Schmidt,

Quantitative

2017)

(Ross et al., 2018)

Case report

Sample size: 19

OMT: Myofascial

Control group: no

isolated external hip rotation and

Age: Adult (mean age 29.3yrs)

manipulation

treatment

functional turnout measured using

Occupation: Dancers

a plurimeter and Functional

Gender: Male and female

Footprints rotation disc

Sample size: 1

OMT + exercise

Age: Adult (23yrs)

rehabilitation

N/A

Pain and jump performance,
measures: Victorian Institute of

Diagnosis: Achilles tendon pain after

Sport Assessment – Achilles,

ankle inversion injury

visual analogue scale, painful arc,

Gender: Male

London Hospital Test, soleus
lunge test and maximum vertical
jump

(Hidalgo et al.,

Quantitative

2018)

Sample size: 40

Osteopathic

Mulligan mobilisation

ankle dorsiflexion range of motion

Age: Adult (range 18-40yrs)

mobilisation

with movement

and musculoarticular stiffness

OMT (cuboid

N/A

Improvement of pain

Diagnosis: chronic ankle rigidity
Gender: Male

(Batt & Neeki,
2013)

Case report

Sample size: 1

reduction with
106

Age: Adult (24yrs)

high velocity low

Diagnosis: Left foot pain after ankle

amplitude)

inversion injury
Gender: Female
(Snyder et al.,

Case report

2020)

Sample size:1

OMT + injection

N/A

Reduction of pain and

Age: Elderly (74yrs)

of the right

improvement of range of motion

Diagnosis: Hip labral tear and

trochanteric bursa

in hip

trochanteric bursitis
Gender: Male
PERFORMANCE ENHANCEMENT
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Rojas-Valverde et

Quantitative

Sample size: 10

OMT

N/A

Skin temperature, spinal

al., 2019)

Age: Adult (mean age 32.9yrs)

asymmetry, and muscle

Golfers

mechanical function

Gender: Male

(Green et al., 2017)

Quantitative

Sample size: 17

OMT (upper and

Age: Adult (range 18-37yrs)

lower body

Athletes (recreational overhead),

intervention 1

healthy

week apart)
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N/A

Jump reach height and maximum
ground reaction force

Gender: women

(Curcio et al., 2017) Quantitative

Sample size: 15

Spencer technique Sham therapy

shoulder range of motion and self-

Age: Adult (mean age 20.1yrs)

(single

reported performance

Collegiate baseball pitchers, healthy

administration)

Gender: Male

(Brumm et al.,

Quantitative

2013)

Sample size: 124

OMT

Age: Adult (age 18+yrs)

(preventative

Occupation: collegiate cross-country

protocol)

N/A

Prevention – annual incidence off
stress fractures

athletes
Gender: Male and female

UNSPECIFIED AREA/WIDESPREAD PAIN
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Kiepe et al., 2020)

Systematic

Sample size: 5 studies

OMT

Any

effectiveness and efficacy of

review

OMT for treating musicians
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Age: Adults
Musicians with musculoskeletal
complaints and disorders or healthy
Interventional and observational
studies published between 1999 and
2019

(Rehman et al.,

Systematic

Sample size: 16 articles

2020)

review

Diagnosis: Chronic non cancer Pain

OMT

N/A

Pain, function and return to work
in chronic pain

Randomised control trials conducted
on adults

(Posadzki & Ernst,

Systematic

Sample size: 16 articles

2011)

review

Diagnosis: Musculoskeletal pain in

OMT

Any control or no

Effectiveness of OMT for

treatment comparison

musculoskeletal pain, that used

any anatomical location

pain as an outcome measure

Randomised control trials. No date
restrictions

(Albers et al., 2018)

Quantitative

Sample size: 50

Individualised

1) General osteopathic

1) Pain

OMT

treatment

Measure: visual analogue scale
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Age: Adult (mean age 54yrs)

2) Control (no

2) Pain pressure threshold

Diagnosis: Fibromyalgia

treatment)

Measure: Algometer

Gender: F + M

3) Severity of illness and Quality
of life
Measure: Fibromyalgia impact
questionnaire

(Uysal et al., 2019)

Quantitative

Sample size: 37

Muscle energy

Age: Adult (range 25-60yrs)

technique

N/A

Respiratory mm strength, fatigue
and pain

Diagnosis: Fibromyalgia
Gender: Female

(Marske et al.,

Quantitative

2018)

Sample size: 29

OMT only

Age: Adult

1) Gabapentin only

Pain severity and

2) OMT + Gabapentin

overall health

N/A

Change in presenting symptoms:

Diagnosis: Fibromyalgia
Gender: Male and female

(Paul & Berkowitz,

Case report

Sample size: 1

OMT

2015)

General joint pain, fatigue and
voice hoarseness
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Age: Adult (36yrs)
Diagnosis: Fibromyalgia
Gender: Female
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NEUROLOGICAL
NEURAL ACTIVITY
Citation

Study type

(Tramontano. et al.,

Quantitative

2020)

(Miana et al., 2013)

Quantitative

Population
Sample size: 30

Intervention
OMT

in resting state using

Healthy

functional magnetic

Gender: Male and female

resonance imaging

Sample size: 10

OMT (CV4

Age: adult (mean age 28yrs)

compression)

Sample size: 32

1) Sham CV4
intervention
2) Control – no

Gender: Male and female
Quantitative

Outcomes/ measures
Brain connectivity changes

Age: adult (mean age 28yrs)

Healthy

(Cerritelli et al., 2020)

Comparison
Placebo

Alpha band activity
measured by Quantitative
electroencephalography

treatment
OMT

Age: Adult (mean age 42yrs)

Sham (gentle static or

Activity in the insula for

dynamic touch)

interoceptive and

Right-handed

exteroceptive awareness

Diagnosis: Chronic lower

measured by functional

back pain

magnetic resonance

Gender: Male and female

imaging.
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(Groisman et al., 2014) Quantitative

Sample size: 19

OMT (high velocity

Control: Tacking up

Motor neuron excitability

Age: Adult (mean age 31yrs)

low amplitude to the

tissue slack at L5/S1

measured by the Hoffman

A-symptomatic, healthy

L5/S1 segment)

with no thrust

reflex test

OMT

1) Muscle stretching

Motor cortex excitability

2) Soft touch

measured through a rapid-

Gender: Male and female
(Ponzo et al., 2018)

Quantitative

Sample size: 10
Age: Adult (mean age
26.4yrs)

rate associative stimulation

A-symptomatic

using transcranial magnetic

Gender: Male and female

stimulation

CEREBRAL PERFUSION
Citation
(Tamburella et al.,

Study type
Quantitative

2019)

(Shi et al., 2011)

Population
Sample size: 30

Intervention
OMT

Age: Adult (mean age 28yrs)

Quantitative

Comparison
Placebo intervention

Outcomes/ measures
Cerebral perfusion

(passive touch)

measured using Magnetic

Healthy

Resonance Arterial Spin

Gender: Male and female

Labelling

Sample size: 21

OMT (cranial)

Sham therapy

cerebral tissue oxygen

Age: Adult (range 23-32yrs)

saturation of the pre frontal

Diagnosis: healthy

cortex, heart rate, blood

Gender: Male and female

pressure and systemic
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arterial blood oxygen
saturation
(Roberts et al., 2021)

Quantitative

Sample size: 30

Occipitoatlantal

Age: adult (mean age 24yrs)

decompression

Sham touch

Blood flow in the
intracranial and extracranial

Occupation: 1st year

vasculature measured using

osteopathic medical students

Doppler ultrasonography

Healthy
Gender: Male and female
MIGRAINE
Citation
(Cerritelli et al., 2015)

Study type
Quantitative

Population
Sample size: 105

Intervention
OMT + medication

Comparison
1) Sham therapy +

Outcomes/ measures
Headache impact test

Age: Adult (mean age 38yrs)

medication

questionnaire, drug

Diagnosis: Chronic Migraine

2) Medication only

consumption, days of

Gender: Male and female

migraine, pain intensity and
functional disability.

(D’Ippolito et al.,
2017)

Quantitative

Sample size: 11

OMT

N/A

Pain and mood measured

Age: Adult (mean age

by:

47.5yrs)

Headache Disability

Diagnosis: High frequency

Inventory, the Headache
Impact Test (HIT-6), the
114

migraine

Hamilton Depression

Gender: Male and female

Rating Scale and the StateTrait Anxiety Inventory

(Voigt et al., 2011)

Quantitative

Sample size: 42

OMT

Control (no treatment)

Disability measured by

Age: Adult (mean age 42yrs)

The Migraine Disability

Diagnosis: migraine

Assessment (MIDAS) and

Gender: Female

Short Form-36 (SF-36)
questionnaires; pain
measured by a “German
pain questionnaire”; impact
of migraine on daily life
and health-related quality
of life and number of days
of migraine

CONCUSSION
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Patel & Sabini, 2018)

Quantitative

Sample size: 9

OMT (cranial)

N/A

Post-concussion symptoms

Age: Adolescent/Adult (range

(post-concussion symptom

14-58yrs)

scale) and self-reported

Outpatients

adverse advents
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Diagnosis: Concussion +
cranial dysfunction
Gender: Male and female
(Yao et al., 2020)

Quantitative

Sample size: 31

OMT

Age: Adult (range 18-27yrs)

concussion education

Concussion symptoms

intervention

(measured using SCAT-5)

N/A

Resolution of symptoms:

Diagnosis: Recent concussion
Gender: Male and female
(Guernsey et al., 2016)

Case report

Sample size: 1

OMT

Age: Adult (27yrs)

dizziness, nausea,

Diagnosis: Concussion

fogginess, and a “blowing

Gender: Male

sensation” in the ear and
Sensory Organization Test
score evaluation
WHIPLASH

Citation
(Genese, 2013)

Study type
Case report

Population
Sample size: 1

Intervention
OMT

Comparison
N/A

Age: Not specified

Outcomes/ measures
Patient reported symptom
reduction

Diagnosis: Whiplash
Gender: Female
(Schwerla et al., 2013)

Quantitative

Sample size: 42

OMT

N/A

Neck-related pain and
disability (measured by the

116

Age: Adult (mean age 39yrs)

Neck Pain and Disability

Diagnosis: Late whiplash

Scale and quality of life

syndrome

(assessed on the SF-36).

Gender: Male and female
TRAUMA
Citation
(Cramer et al., 2010)

Study type
Quantitative

Population
Sample size: 24

Intervention
OMT (thoracic pump

Age: Adult (range 18-69yrs)

and pedal pump

Comatose state

techniques)

Comparison
N/A

Outcomes/ measures
Intracranial pressure
cerebral perfusion pressure

Diagnosis: Traumatic brain
injury
Gender: Male and female
(McCallister et al.,

Case report

2016)

Sample size: 2

OMT

N/A

Age: Adult 21 + 54

Resolution of somatic
dysfunction

Diagnosis: Severe traumatic
brain injury
Gender: Male
(Arienti et al., 2011)

Quantitative

Sample size: 26

OMT only

1) Pharmacological

Nociceptive or neuropathic

Age: Adult (mean age 36yrs)

intervention

pain levels measured using

Diagnosis: Spinal cord lesion

2) Pharmacological +

verbal numeric scale

OMT
117

(incomplete or complete)
Gender: Male and female
DISEASES
Citation
(Maggiani et al., 2016)

Study type
Quantitative

Population
Sample size: 14

Intervention
OMT

Comparison
Standard-of-care

Outcomes/ measures
Adverse effects of

Age: Adult (mean age 52yrs)

treatment

treatment (reported by

Diagnosis: Amyotrophic

(physiotherapy twice a patients or caregivers);

Lateral Sclerosis

week)

Gender: Male and female

satisfaction of treatment.
(Recorded using visual
analogue scale); Pain (using
visual analogue scale) and
quality of life (using
McGill QoL scoring
system)

(Porcari et al., 2019)

Quantitative

Sample size: 20

Conventional

Conventional

Disability, anxiety, fatigue,

Age: Adult (mean age

rehabilitation training

rehabilitation training

walking ability.

46.5yrs)

+ OMT

only

Measures:

Diagnosis: Multiple sclerosis

Expanded Disability Status

Gender: Male and female

Scale, 10 m walking test,
Hamilton anxiety rating
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scale, and the Fatigue
severity scale.
(Zarucchi et al., 2020)

Quantitative

Sample size: 24

OMT +

Sham OMT +

Postural control (eyes

Age: Adult/elderly (mean age

Multidisciplinary

multidisciplinary

closed sway area, eyes open

67.7yrs)

physical therapy

physical therapy

sway area, trunk lateral

Diagnosis: Parkinson’s

protocol

protocol

flexion and kyphotic angle)

Sample size: 11

OMT (for 6 weeks)

1 hour counselling

Balance and motor function

Age: Adult/elderly (mean age

then 1 hour

session for 6 weeks,

measured using the Sensory

72yrs)

counselling session

then OMT for the next Organization Test, the

Diagnosis: Parkinson’s

for the next 6 weeks

6 weeks

disease with Pisa syndrome
Gender: Male and female
(DiFrancisco-

Quantitative

Donoghue et al., 2017)

Mini-Balance Evaluation

Disease

Systems Test, and the

Gender: Male and female

Movement Disorder
Society-Unified
Parkinson’s Disease Rating
Scale

(Cordano et al., 2018)

Quantitative

Sample size: 22

OMT

Control: Multiple

Clinical disability, fatigue,

Age: Adult (range 20-55yrs)

sclerosis health

depression, anxiety, and

Diagnosis: Multiple sclerosis

education

quality of life.

Gender: M +F

Measures:
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The Extended Disability
Status Scale, the modified
Fatigue Impact Scale, the
Beck Depression
Inventory-II, the Beck
Anxiety Inventory, and the
12-item Short Form Health
Survey
(Cerritelli et al., 2016)

Systematic

Sample size: 10 articles

OMT

N/A

effectiveness of OMT as an

review

Diagnosis: Neurological

adjuvant therapy in the

diseases

management of
neurological diseases

(Halimi et al., 2017)

Case report

Sample size: 2

OMT

N/A

Age: Adult (65/67yrs)

Patient reported change in
symptoms

Diagnosis: Cervical dystonia
Gender: Female
PERIPHERAL NERVE
Citation
(Whelan et al., 2018)

Study type
Quantitative

Population
Sample size: 30

Intervention
OMT (mobilization)

Age: adult (mean age 20.5yrs)
Occupation: Osteopathic
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Comparison
1) Sham OMT

Outcomes/ measures
Median nerve

2) Control - no

mechanosensitivity: Range

treatment

of elbow extension during

students A-

the Median Nerve Upper

symptomatic/healthy

Limb Neurodynamic Test
before discomfort occurred

(Burnham et al., 2015)

Quantitative

Sample size: 9

OMT

N/A

Severity of carpal tunnel

Age: Adult/elderly (range 27-

symptoms and the

78yrs)

functional limitations, via

Diagnosis: Carpal Tunnel

the

syndrome

Boston Carpal Tunnel

Gender: Male and female

Questionnaire, the Sensory
Symptom Diagram and
patient estimate of overall
change (percentage).
+ Electrophysiologic
Testing and ultrasound
imaging to measure median
nerve morphology.

(Henderson et al.,
2014)

Case report

Sample size: 1

OMT

Contralateral leg

Patient perception of

Age: Adult (43yrs)

stiffness, pain and

Diagnosis: Plantar

wellbeing. Duration of

paraesthesia

paraesthesia. Distance of

Gender: Male

navicular drop on standing
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(Lafave & Sutter,

Case report

2012)

Sample size: 1

OMT

N/A

Age: Adult (31ys)

Patient reported levels of
pain

Occupation: Rodeo cowboy
Diagnosis: Pudendal neuralgia
Gender: Male
(Origo & Tarantino,

Case report

2019)

Sample size: 1

OMT

N/A

Pain and disability

Age: Adult (40yrs)

measured by Visual

Diagnosis: pudendal neuralgia

analogue scale, female

Gender: Female

National Institutes of
Health Chronic Prostatitis
Symptom Index, Oswestry
Disability Index (ODI) and
Tampa scale of
kinesiophobia.

(Shanahan et al., 2017) Case report

(Emerson & Speece,
2012)

Case report

Sample size: 1

OMT

N/A

Self-reported symptoms of

Age: Adult (55yrs)

Isaac’s syndrome and pain

Diagnosis: Isaacs syndrome

levels (measured using

Gender: Male

visual analogue scale)

Sample size: 1

OMT (mobilisation) + N/A

Patient reported levels of

Age: Adult (60yrs)

epidural steroid

radicular pain and lower

Diagnosis: Coccydynia

injections and

extremity range of motion
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Gender: Female

manipulation of the
coccyx

(Alexandre &

Case report

Channell, 2019)

Sample size: 1

OMT

N/A

Patient reported change in

Age: Adult (21yrs)

symptoms (pain measured

Diagnosis: Coccydynia

by visual analogue scale)

Gender: Male
(Origo et al., 2018)

Quantitative

Sample size: 50

1)OMT

2) Physical therapy +

Pain and disability

Age: Adult (mean age

pharmacological

(visual analogue scale and

39.9yrs)

treatment

the Oswestry Low Back

Diagnosis: Chronic

Pain Disability

coccydynia

Questionnaire)

Gender: Male and female
AUTONOMIC NERVOUS SYSTEM (ANS) ACTIVITY
Citation
(Cerritelli et al., 2020)

Study type
Quantitative

Population
Sample size: 37

Intervention
OMT

Comparison
Sham

Outcomes/ measures
Autonomic regulation

Age: Adult (mean age 27yrs)

measured via thermal

Healthy

imaging, heart rate

Gender: Male and female

variability and skin
conductance

(Henderson et al.,

Quantitative

Sample size: 14

OMT rib raising

2010)

Placebo

Autonomic regulation
measured through salivary
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Age: Adult (mean age

biomarkers: flow rate,

30.9yrs)

alpha-amylase activity, and

Healthy

cortisol levels

Gender: Male and female
(Curi et al., 2018)

Quantitative

Sample size: 30

OMT (CV4

OMT (CV4

Blood pressure

Age: Adult (range 40-60yrs)

compression) in

compression) in

Diagnosis: Normotensive and

hypertensive group

normotensive group

Sample size: 32

OMT - CV4

1) OMT - Rib raising

Autonomic nervous system

Age: Adult (mean age

technique

2) Placebo

activity measured through

Hypertensive (stage 1)
Gender: Male
(Arienti et al., 2020)

Quantitative

33.9yrs)

heart rate and skin

Healthy

conductance

Gender: Male and female
(Carnevali et al., 2021)

(Giles et al., 2013)

Quantitative

Quantitative

Sample size: 23

OMT

Sham

Cardiovascular autonomic

Age: Adult (mean age 24yrs)

changes measured via mean

Rugby Players

arterial pressure, heart rate,

Gender: Male

and heart rate variability

Sample size: 19

cervical OMT

1) Sham manipulation

Cardiac autonomic control

2) Time control

measured via heart rate
variability
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Age: Adult (range 22-31yrs)
Healthy/ normotensive
Gender: Male and female
(Benjamin et al., 2020)

Quantitative

Sample size: 18

OMT + breathing

Delayed start

Heart rate variability (time

Age: Adult (range 19-45yrs)

retraining

intervention

and frequency measures,

Healthy, active

using 6min average waking

Gender: Male and female

electrocardiogram over 7days) + breathing scores:
Nijmegen Questionnaire
and Self-Evaluation of
Breathing Questionnaire

(Cromeens &

Case report

Gamber, 2010)

Sample size: 1

OMT

N/A

Self-reported changes in

Age: Adult (48yrs)

visceral and

Occupation: Administrator

musculoskeletal symptoms

Diagnosis: idiopathic
dysautonomia
Gender: Male
(Nobles et al., 2016)

Case report

Sample size: 1

OMT

Age: Adult (28yrs)

N/A

Self-reported changes in
symptoms

Occupation: Student
Diagnosis: Anhidrosis +
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insomnia
Gender: Female
(Ruffini et al., 2015)

Quantitative

Sample size: 66

OMT

1) Sham treatment

Heart rate variability

Age: Adult (mean age

2) Control (no

measured by

26.7yrs)

treatment)

electrocardiography

Healthy, a-symptomatic
Gender: Male and female
HEADACHE
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Deodato et al., 2019)

Quantitative

Sample size: 20

OMT

Control

Pain intensity, frequency,

Age: Adult (mean age

(pharmacologic

and duration of headaches

51.4yrs)

treatment with

(patient reported in diary).

Diagnosis: Chronic tension

amitriptyline)

Forward head posture

(Rolle et al., 2014)

Quantitative

type headache

measured by Software for

Gender: Male and female

Postural Evaluation

Sample size: 40

OMT

Sham therapy

Patient-reported headache

Age: Adult (mean age 34yrs)

frequency.

Diagnosis: Tension type

Changes in headache pain

headaches

intensity (1-5), over-the-

Gender: Male and female

counter medication use, and
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Headache Disability
Inventory score.
(Cerritelli et al., 2017)

(López-Soto et al.,
2018)

Systematic

Sample size: 5 articles

review

Diagnosis: Headache +

safety, and tolerability of

migraine

osteopathic manipulative

No date restrictions

treatment for headaches

Quantitative

OMT (any)

Sample size: 34

OMT + Plantar

Age: Adult (mean age

orthotics

34.1yrs)

Any

N/A

Efficacy, effectiveness,

Posture, headache
persistence, centre of
gravity, pain

Diagnosis: Occipital
Neuralgia
Gender: Male and female
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PAEDIATRIC
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Cicchitti et al., 2020)

Quant

Sample size: 1249

OMT

Usual care

Infant weight change and

Age: Infant, new born in

hospital length of stay

neonatal intensive care unit
(Malak et al., 2020)

Quantitative

Sample size: 22

OMT (CV4

Age: Infant

compression)

N/A

Cerebral tissue oxygenation
measured with near-

Diagnosis: hyperstimulation

infrared spectroscopy;

of autonomous nervous

pulse oximeter oxygen

system

saturation and heart rate
measured with pulse
oximetry

(Posadzki et al., 2013)

Systematic

Sample size: 17 articles

review

Age: Paediatric (under 18yrs)

OMT

N/A

OMT as treatment for
paediatric conditions

No date restrictions

(Mills, 2021)

Quant

Sample size: 58

OMT

Age: Infants in hospital new
born nursery

routine allopathic

Outpatient chart review of

new born care

the first 6months of life for
issues including
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spitting/vomiting,
gassiness, food intolerance,
irritability/sleeplessness,
colic suggested or
diagnosed, episodes of
otitis media, frequency of
antibiotics given, frequency
of upper respiratory
infections, frequency of
lower respiratory problems,
diarrhoea, and rashes.
PRETERM
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Cerritelli et al., 2015)

Quant

Sample size: 695

OMT

Control: Usual

Hospital length of stay

Age: Infant

prenatal care

Diagnosis: Premature infant
in neonatal intensive care unit

(Pizzolorusso et al.,
2011)

Quant

Sample size: 350

OMT

Age: Infant
Neonatal intensive unit
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Control: Ordinary

Gastro intestinal function

care

and hospital length of stay

Diagnosis: Premature

(Cerritelli et al., 2013)

Quant

Sample size: 110

OMT

Control:

Hospital length of stay and

Age: Infant - preterm

Conventional care

weight gain

Diagnosis: No medical

only

complications
(Haiden et al., 2015)

Quant

Sample size: 41

Visceral OMT

control (usual care)

Complete meconium

Age: Prem Infant

excretion. Introduction of

Very low birth weight

enteral feeding in days,
feeding volume on day 14,
time to full enteral feeding
and hospital length of stay
(in days).

(Lanaro et al., 2017)

Systematic

Sample size: 5 articles

review

Age: Infant (preterm)

OMT

N/A

Hospital length of stay +
costs of care

Quasi-randomised con troll
trials. No date restrictions

(Manzotti et al., 2020)

Quant

Sample size: 96

OMT

Static touch

Heart rate and partial
oxygen saturation
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Age: Infant (preterm)
in Neonatal intensive care
unit
(Raith et al., 2016)

Quant

Sample size: 30

OMT (craniosacral)

control (usual care)

General Movements using

Age: Infant (preterm)

General Movement

Neonatal intensive care

Assessment, and the

unit

General Movement
Optimality Score

(Marinelli et al., 2019)

Quant

Sample size: 18

OMT

N/A

Age: Infants (late preterm)

Cerebro-splanchnic
oximetry, tissue activation
and hemodynamic
redistribution measured by
near infrared spectroscopy

(Gianfranco

Quant

Pizzolorusso et al.,

Sample size: 110

early OMT (<4 days

Age: Infant

from birth)

2014)

1) Moderately early Hospital length of stay and
OMT (<9 days

cost analysis

from birth)
2) Late OMT (<14
days from birth)

(Vismara et al., 2019)

Quant

Sample size: 70

OMT

Control (usual care)

Days from birth to attaining
oral feeding. Body weight,
body length, head
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Age: Infant (preterm)

circumference and hospital

Healthy

length of stay also
measured

(Bendixen et al., 2021)

Quant

Sample size: 28

OMT

Age: Infant (preterm) Being

Historical control

Hospital length of stay

group

Days with nasogastric tube

N/A

Improvement of full oral

treated with therapeutic
hypothermia
(Lund et al., 2011)

Case report

Sample size: 2

OMT

Age: Infant

feeding

Diagnosis: Delayed nipple
feeding

(Cicchitti et al., 2020)

Quant

Sample size: 1249

OMT

Usual care

Age: Infants (new born)

weight change and hospital
length of stay

Admitted to neonatal
intensive care unit

(Martelli et al., 2014)

Quant

Sample size: 206

OMT

Age: Infant (preterm)

Sham treatment

Hospital length of stay and
weight gain

Intensive care
Diagnosis: No complications
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NEURODEVELOPMENTAL
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Bramati-Castellarin

Quantitative

Sample size: 49

OMT

N/A

social behaviour, ritual and

et al., 2016)

Age: Children (range 3-8yrs)

repetitive activities,

Diagnosis: Autism with

digestive symptoms, and

GI symptoms + impaired

general symptoms

social interaction
Gender: Male and female
(Accorsi et al., 2014)

Quantitative

Sample size: 28

OMT + conventional

Control:

Characteristics measured

Age: Children/adolescent (age care

Conventional care

using Biancardi-Stroppa

range 5-15yrs)

only

Test

Control: "partial

gross motor function and

attention/wait list"

QoL

N/A

Constipation and

Diagnosis: Attention deficit
hyperactive disorder
(Wyatt et al., 2011)

Quant

Sample size: 142

OMT (cranial)

Age: Children (age range 512yrs)
Diagnosis: Cerebral palsy
Gender: Male and female
(Aquino et al., 2017)

Case report

Sample size: 1

OMT

Age: Child (10yrs)

bowel function

Diagnosis: Pitt-Hopkins
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Syndrome with chronic
constipation
Gender: Male
CONGENITAL DEFECTS
Citation
(Vismara et al., 2020)

Study type
Case report

Population
Sample size:1

Intervention
OMT

Comparison
N/A

Age: Infant

Outcomes/ measures
Constipation
bowel function

Diagnosis: Anorectal
malformation with chronic
constipation
Gender: Male
(Apoznanski et al.,

Case report

2015)

Sample size: 1

OMT

N/A

Symptom reduction

Age: Infant (9months)

including epiphora and

Diagnosis: dacryostenosis

ocular discharge

Gender: Male
(Lessard et al., 2011)

Quant

Sample size: 12

OMT

N/A

Cranial Vault Asymmetry,

Age: Infant

Skull Base Asymmetry,

Diagnosis: nonsynostotic

Trans-Cranial Vault

occipital plagiocephaly

Asymmetry

Gender: Male and female

using a digital spreading
caliper
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(Summers et al., 2014)

Case report

Sample size: 1

OMT

N/A

Improvement in feeding:

Age: Infant (new born

breathing difficulties, latch

15days)

suckling and weight gain

Diagnosis: Pierre robin
sequence
Gender: Male
(Andreoli et al., 2014)

Case report

Sample size: 1

OMT + short leg casts

N/A

Correction of congenital

Age: Infant (new born

talipes equinovarus

12days)

deformity

Diagnosis: Severe congenital
talipes equinovarus
Gender: female
(Barni et al., 2019)

Case report

Sample size: 1

OMT

N/A

Dysphagia symptoms using

Age: Infant (new born

the Paediatric Version of

40days)

the Eating Assessment

Diagnosis: oesophageal

Tool-10

atresia and tracheooesophageal fistula
Gender: Male
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(Berkowitz, 2017)

Case report

Sample size: 1

OMT

N/A

Improvement in cervical

Age: Baby (5mnths)

spine range of movement

Diagnosis: infantile torticollis
Gender: Female
(Feely & Kapraun,

Case report

2017)

Sample size: 1

OMT

N/A

Reduction in spinal

Age: Baby (14mnths)

curvature

Diagnosis: idiopathic
scoliosis
Gender: Female
MUSCULOSKELETAL
Intervention

Citation

Study type

Population

(Granger et al., 2019)

Quantitative

Sample size: 20
Age: adolescent (mean age

Comparison

Outcomes/ measures

OMT (in shoulder pain

Light touch (in

Shoulder mobility, pain and

group)

shoulder pain group) swimming comfort

14.6yrs)

control: OMT (in no

competitive swimmers

shoulder pain group)

Diagnosis: shoulder pain and
no pain
Gender: Male and female
(Noto-Bell et al., 2019)

Quantitative

Sample size: 55

OMT (Muscle energy

Age: Adolescent (mean age

technique)

12yrs)

1) Sham
intervention

Ankle Plantarflexion ROM
(measured using
goniometer)
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2) Control (no

Occupation: Swimmers
Diagnosis: healthy

treatment)

Timed futter kick swim
using kickboard

Gender: Male and female
(Dade & Broecker,

Case report

2019)

Sample size: 1

OMT

N/A

Age: Child (3yrs)

Improvement in vulvar
discomfort and dysuria

Diagnosis: Straddle injury
Gender: Female
(Alexander, 2016)

Case report

Sample size: 1

OMT

N/A

Age: Adolescent 15

Pain, phonophobia, facial
flushing, and exhaustion

Diagnosis: Headache
Gender: Female
CONCUSSION
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Castillo et al., 2016)

Case report

Sample size: 1

OMT

N/A

Resolution of concussion

Age: Adolescent 16

symptoms

Diagnosis: Concussion (3x
head injuries)
Gender: Female
EAR INFECTION
Citation

Study type

Population

Intervention
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Comparison

Outcomes/ measures

(Steele et al., 2014)

Quantitative

Sample size: 52 (76 ears)

OMT + standard care

Age: Baby (range 6mnths-

Standard care

improvement in middle ear
effusion

2yrs)
Diagnosis: Middle ear
effusion
Gender: Male and female
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GASTROINTESTINAL
Citation
(Smilowicz, 2013)

Study type
Case report

Population
Sample size: 1

Intervention
OMT + behavioural

Age: Adult (30yrs)

change +

Diagnosis: H-pylori infection

pharmacotherapy

Comparison
N/A

Outcomes/ measures
Pain and gastritis symptoms

Gender: Female
POST SURGICAL
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Baltazar et al., 2013)

Quantitative

Sample size: 55

OMT

Standard care

postoperative complications;

Age: Adult (mean age 61yrs)

postoperative time to flatus,

Gastrointestinal surgical

clear liquid diet, and bowel

patients

movement; postoperative

Gender: Male and female

hospital length of stay;
electrolyte abnormalities;
and types of narcotics used.

(Bjerså et al., 2013)

Case report

Sample size: 8

OMT

N/A

Forced vital capacity

Age: Adult (mean age 61.9yrs)

measured with ultrasound

Patients who had undergone

spirometry; chest

resection of the oesophagus by

circumference; Respiratory
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thoracoabdominal surgery

thoracic and abdominal

Gender: M+F

movement; thoracic flexion
and pain (measured using a
pain-o-meter).

CROHNS DISEASE
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Espí-López et al.,

Quantitative

Sample size: 30

OMT

Control group, no

Pain measured using visual

treatment

analogue scale,

2018)

Age: Adult (range 18-62yrs)
Diagnosis: Crohn's Disease

global quality of life and

Gender: Male and female

quality of life specific for
Crohn’s disease assessed via
questionnaire

(Piche et al., 2014)

Quantitative

Sample size: 38

OMT

Control (osteopath

Severity of IBS using IBS

Age: Adult (range 28-51yrs)

giving caring

severity scoring system.

Diagnosis: Crohn’s disease on

attention and

Quality of life using IBDq

remission

listening, no hands

questionnaire.

Gender: Male and female

on)

Depression and anxiety with
the Hospital Anxiety and
Depression Scale
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Fatigue using FIS
questionnaire

CONSTIPATION
Citation
(Martínez-Ochoa et

Study type
Quantitative

al., 2018)

Population
Sample size: 62

Intervention
Osteopathic abdominal

Age: Adult (mean age 37.2yrs)

manual intervention

Comparison
Sham intervention

Outcomes/ measures
Pain pressure thresholds
measured at vertebral levels

Diagnosis: Chronic

C7, T3, T10, T11, and T12

constipation

trunk flexion range of

Gender: Female

motion, hip flexibility and
posture

(Belvaux et al., 2017)

Quantitative

Sample size: 21

OMT

N/A

Improvement constipation

Age: Adult (mean age 48.6yrs)

measured via Knowless

Diagnosis: Constipation

Eccersley Scott Symptom

Gender: Female

score, stool frequency and
visual analogue scale;
Colonic Transit Time, drug
intake and quality of life
(using questionnaire)

(Brugman et al., 2010)

Quantitative

Sample size: 6

OMT

N/A

severity of their constipation,
colonic transit time,
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Age: Adult (mean age 48.5yrs)

constipation symptoms and

Diagnosis: Chronic

quality of life

constipation
Gender: Male and female
(Cohen-Lewe, 2013)

Case report

Sample size: 1

OMT

N/A

Patient reported

Age: Adult 41

improvement in bowel

Diagnosis: Colonic inertia

function

Gender: Female
GASTROESOPHAGEAL REFLUX DISEASE (GERD)
Citation
(Eguaras et al., 2019)

Study type
Quantitative

Population
Sample size: 66

Intervention
OMT targeting the lower

Comparison
Sham treatment

Outcomes/ measures
GERD symptoms assessed

Age: Adult (mean age 48.8yrs)

oesophageal sphincter

(manual contact

by the Gerd Q questionnaire;

but no force)

cervical range of motion and

Diagnosis: GERD
Gender: Male and female
(da Silva et al., 2013)

(Diniz et al., 2014)

Quantitative

Case report

pain pressure thresholds

Sample size: 38

OMT (diaphragm

Sham treatment

Lower oesophageal sphincter

Age: adult (mean age 50.5yrs)

stretching technique)

(same hand

pressure measured by

Diagnosis: GERD

placement with no

manometry

Gender: Male and female

pressure)

Sample size: 1

OMT targeting the
diaphragm and
oesophagus
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N/A

Quality of life using the QSGERD scoring system

Age: Adult (55yrs)
Diagnosis: GERD
Gender: Male
(Mirocha & Parker,

Case report

2012)

Sample size: 1

OMT

N/A

Patient reported reduction in

Age: Adult 37

postprandial nausea and

Diagnosis: Functional

vomiting

dyspepsia
Gender: Female
IRRITABLE BOWEL SYNDROME (IBS)
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Müller et al., 2014)

Systematic

Sample size: 10 studies

OMT

-

Effectiveness of OMT in

review

(randomised control trials)

managing IBS

Diagnosis: Irritable bowel
syndrome
No date or language restrictions
(Attali et al., 2013)

Quantitative

Sample size: 31

Visceral osteopathy

Placebo

Depression, constipation,

Age: Adult (mean age 50yrs)

(abdominal

diarrhoea, abdominal

Diagnosis: Refractory IBS

massage but no

distension and abdominal

Gender: Male and Female

organ

pain (using visual analogue

mobilisation)

scale)
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OTHER
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Goyal et al., 2017)

Case report

Sample size: 1

OMT + home exercise

N/A

Increase in mouth opening

Age: Adult (30yrs)

programme

distance and reduction of

Diagnosis: Oral submucous

paraesthesia and pain

fibrosis
Gender: Male
(Heineman, 2014)

Case report

Sample size:1

OMT

N/A

Age: Adult (51yrs)

Self-reported resolution of
biliary colic and pain

Diagnosis: Biliary dyskinesia
Gender: Female
(Shadiack et al., 2018)

Quantitative

Sample size: 9

OMT

Time control

Healthy

gastric myoelectric activity
measured by
electrogastrography
recordings

RENAL
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Pascual-Vaca et al.,

Quantitative

Sample size: 46

OMT (high velocity low

Sham technique

Pressure pain thresholds of

Age: adult (mean age 38.5yrs)

amplitude thrust at

quadratus lumborum and

Diagnosis: Renal lithiasis

thoracolumbar junction)

vertebral spinous processes

2017)

Gender: Male and female

T10 - L1, lumbar flexion and
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range of motion and urinary
pH
(Lalonde, 2014)

Case report

Sample size: 1

OMT targeting kidney

Age: Adult (51yrs)

ptosis

N/A

Self-reported reduction of
pain

Diagnosis: Kidney ptosis
Gender: Female
(Franke & Hoesele,

Systematic

Sample size: 5

OMT

2013)

review

Age: Adult (18+)

lower urinary tract disorder

Diagnosis: Lower urinary tract

symptoms in females

disorders
Gender: Women
Only randomised clinical
studies or controlled clinical
studies
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N/A

Effects of OMT in managing

RESPIRATORY
RESPIRATORY FUNCTION
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Lorenzo et al., 2019)

Quantitative

Sample size: 53

OMT

Standard pulmonary

pulmonary function

rehabilitation

measured using

Age: adult (range 21-38yrs)
Diagnosis: Healthy

spirometer

Gender: Male and female
(Stępnik et al., 2020)

Quantitative

Sample size: 30

OMT

Placebo

Pulmonary function

Age: Adult (range 18-50yrs)

measured using

Diagnosis: Healthy

spirometer

Gender: Male and female
CHRONIC OBSTRUCTIVE PULMONARY DISEASE
Citation
(Bhilpawar & Arora,
2013)

Study type
Quantitative

Population
Sample size: 30

Intervention
OMT

Comparison
N/A

Outcomes/ measures
Chest expansion,

Age: Adult

Peak expiratory flow

Diagnosis: Chronic

rate, respiratory rate

obstructive pulmonary disease
Gender: Male and female
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(Maskey-

Quantitative

Sample size: 19

Warzechowska et al.,

Age: Adult/elderly (median

2019)

68yrs)

OMT

Sham

Pulmonary function and
dyspnoea

Diagnosis: Chronic
obstructive pulmonary disease

(Buscemi et al., 2019)

Quantitative

Age: Adult/elderly (mean age

OMT plus conventional

Conventional

Improvement in chronic

71yrs)

care (pharmacological

pharmacological

obstructive pulmonary

Sample size: 32

treatment)

treatment

disease symptoms using

Diagnosis: Chronic

spirometer, chronic

obstructive pulmonary disease

obstructive pulmonary

Gender: Male and female

disease Assessment
Test and six-minute
walking test.

(Zanotti et al., 2012)

Quantitative

Sample size: 20

OMT + pulmonary

Pulmonary

Lung function using

Age: Adult/elderly (mean

rehabilitation

rehabilitation only

spirometer and exercise

63.8yrs)

capacity using 6min

Diagnosis: Chronic

walking test
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obstructive pulmonary disease
Gender: Male and female

(Krishna et al., 2018)

Quantitative

Sample size: 105

OMT

Exercise

Chest expansion

Age: Adult/elderly (range 45-

measured using cloth

70yrs)

tape

Diagnosis: Chronic
obstructive pulmonary disease
Gender: Male

FIBROSIS
Citation
(Goyal et al., 2017)

Study type
Case report

Population
Sample size: 1

Intervention
OMT

Comparison
N/A

Outcomes/ measures
breathlessness, cervical

Age: Adult (48yrs)

spine pain, cough and

Diagnosis: Pulmonary

bowel function

fibrosis in critical care
outpatient department
Gender: Male
PNEUMONIA
Citation

Study type

Population

Intervention
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Comparison

Outcomes/ measures

(Noll et al., 2010)

Quantitative

Sample size: 387

OMT

Age: Adult/ Elderly (50+yrs)

1) Light touch

hospital length of stay,

2) Conventional care

time to clinical stability

Diagnosis: Pneumonia in

and

hospitalised setting

symptomatic and

Gender: Male and female

functional recovery
scores

(Noll et al., 2016)

Quantitative

Sample size: 387

OMT on group age 50 -

OMT on group age

Hospital length of stay,

Age: Adult/ Elderly (50+yrs)

74 years

75+ years

ventilator dependency,

Diagnosis: Pneumonia in

respiratory failure rate

hospitalised setting

and in-hospital

Gender: Male and female

mortality rate

POST-OPERATIVE
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Fleming et al., 2015)

Quantitative

Sample size: 38

OMT

Control (standard

Hospital length of stay,

care, no OMT)

surgery data, discharge

Age: Adult (mean 59yrs)
Diagnosis: hospitalised post-

data and Discharge

operative thoracotomy

diagnosis of

patients

postoperative ileus

Gender: Male and female
SLEEP APNOEA
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Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Jacq et al., 2017)

Quantitative

Sample size: 9

OMT

Sham OMT

Pharyngeal stability

Age: Adult (median age

measured by critical

57yrs)

closing pressure.

Diagnosis: Sleep apnoea
Gender: Male and female

CARDIOVASCULAR
Citation
(Rivera et al., 2015)

Study type
Case report

Population
Sample size: 1

Intervention
OMT

Comparison
N/A

Age: Adult (68yrs)

Outcomes/ measures
Symptomatic relief and
recovery

Diagnosis: Scimitar syndrome
+ pneumonia
Gender: Female

(Goodkin & Bellew,
2014)

Case report

Sample size: 1

OMT

N/A

Change in symptoms:

Age: Adult (26yrs)

orthostatic intolerance,

Diagnosis: postural orthostatic

fatigue, palpitations,

tachycardia syndrome

and cognitive

Gender: Female

dysfunction
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(Thomaz et al., 2018)

Quantitative

Sample size: 22

OMT

Age: Adult (mean 53yrs)

Control (no OMT,

Resistive index of

15minute rest)

femoral, brachial and

Diagnosis: Heart failure

carotid arteries

Gender: Male and female

(measured via doppler
ultrasound); heart rate
and blood pressure
(measured via
sphygmomanometer)

(Cerritelli et al., 2011)

Quantitative

Sample size: 63

OMT +

pharmacological

Intima-media thickness,

Age: Adult (mean 50yrs)

pharmacological

treatment only

systolic and diastolic

Diagnosis: Hypertension

treatment

blood pressure

Gender: Male and female
POST OPERATIVE
Citation
(Wieting et al., 2013)

Study type
Quantitative

Population
Sample size: 53

Intervention
OMT and conventional

Comparison
1) Placebo OMT and

Outcomes/ measures
Postoperative days to

Age: Adult (mean age 65yrs)

postoperative care

conventional

discharge, number of

Diagnosis: Post op. Coronary

postoperative care

days until return of

bypass artery graft

2) Conventional

bowel function, and

Gender: Male and female

postoperative care

degree of function and

only

disability in tasks
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(measured using the
FIM instrument)
(Racca et al., 2017)

Quantitative

Sample size: 80

OMT

Control (standard

Pain intensity,

Age: Adult (mean age

cardiorespiratory

cardiorespiratory

65.9yrs)

rehabilitation)

capacity (using 6-min

Diagnosis: Post sternotomy

walking test),

inpatient

analgesic use

Gender: Male and female
LYMPHOEDEMA
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Goyal et al., 2017)

Case report

Sample size: 1

OMT

N/A

Volume of lymph

Age: Adult 55

(using modified

Diagnosis: post mastectomy

truncated cone method),

lymphoedema

pain (using visual

Gender: Female

analogue scale), upper
limb function (via
Disability of the Arm,
Shoulder and Hand
Score) and quality of
life measured using
questionnaire.
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ISCHAEMIA
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Boulon et al., 2018)

Case report

Sample size: 1

OMT

N/A

Ischemia of upper limb

Age: Adult (age 34yrs)

secondary to dissection

Diagnosis: upper limb

of subclavian artery

ischaemia

occurring after OMT

Gender: female
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OBSTETRICS AND GYNAECOLOGY
Citation

Study type

(Ruffini et al., 2016) Systematic review

Population

Intervention

Comparison

Outcomes/ measures

Sample size: 24 articles

OMT

Any

Any

No date restrictions, all
clinical studies investigating
the effect of OMT in
gynaecologic and obstetric
conditions were included +
unpublished works

OBSTETRICS
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Sheraton et al.,

Qualitative

Sample size: 7

OMT

-

Experiences and

2018)

Age: Adult (25-46yrs)

perceptions of women

Diagnosis: Currently pregnant

receiving OMT using semi-

and receiving osteopathic care

structured interviews
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Gender: Female
(Hensel et al., 2013)

Quantitative

Sample size: 100

OMT

Age: adult (range 18-34yrs)

1) Placebo
(ultrasound)

Diagnosis: Pregnancy (30wks

Haemodynamic control
measured by blood pressure
and heart rate

gestation)

2) Control (no
treatment,
20minutes of
quiet time)

(Hensel & Roane,

Quantitative

2019)

Sample size: 400

OMT CV4 compression

1) Usual obstetric

Age: adult (18-34yrs)

+ usual obstetric care

care only

Diagnosis: Pregnancy (30wk

2) Placebo

gestation)

ultrasound treatment

Gender:

plus usual obstetric

Pre term labour

care
(Hensel et al., 2016)

Quantitative

Sample size: 400

OMT + usual obstetric

1) Usual obstetric

Incidence of high-risk

Age: adult (18-34yrs)

care

care only

status; outcomes of labour

Diagnosis: Pregnancy (30wk

2) Placebo

and delivery, including

gestation)

ultrasound treatment length of labour, fever in

Gender:

plus usual obstetric

mother during labour,

care

operative vaginal delivery,
conversion to caesarean
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delivery, need for forceps
or vacuum device, need for
episiotomy, incidence of
perineal laceration,
meconium-stained amniotic
fluid, and infants' Apgar
scores.
(Smallwood et al.,

Case report

2013)

Sample size: 1

OMT during labour

N/A

Labour outcomes

Age: Adult (30yrs)
Diagnosis: pregnant
Gender: Female

POST-PARTUM PERIOD
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Jackson &

Case report

Sample size: 1

OMT

N/A

Pain and infection

Loveless, 2020)

Age: Adult (34yrs)

recurrence in mastitis

Diagnosis: recurrent mastitis
Gender: Female

(Hastings et al.,
2016)

Quantitative

Sample size: 59

OMT, targeted to areas

Age: Adult (18yrs+)

of somatic dysfunction
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N/A

Postpartum pain; location,
quality, and timing of pain;

Diagnosis: postpartum pain,

difference in pain between

delivery within past 48hours

vaginal and caesarean

Gender: Female

delivery (via short-form
McGill pain questionnaire

(Martingano, 2016)

Case report

Age: Adult (23,24,25,39)

OMT

N/A

Successful caesarean

Sample size: 4

delivery (blood loss

Diagnosis: Caesarean delivery

<1000mL)

Gender: Female

Intact caesarean scar
No postpartum
complications

PREGNANCY RELATED LBP
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Franke et al.,

Systematic review +

Sample size: 8 studies,

OMT

N/A

Effects of OMT on

2017)

meta-analysis

randomised controlled trials.

Pregnancy and postpartum

No language or date

related lumbar spine pain

restrictions.

and function

Diagnosis: LBP in pregnancy
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+ postpartum
Gender: Female

(Schwerla et al.,

Quantitative

2015)

Sample size: 80

OMT

Age: Adult (range 23-42yrs)

Control no

Pain intensity and disability

treatment (wait list)

in lower back pain

Pain and disability

Diagnosis: Pregnancy related
LBP
Gender: Female

(Licciardone &

Quantitative

Aryal, 2013)

Sample size: 144

usual obstetric care and

UOC and sham

Age: Adult (mean age 23yrs)

OMT

ultrasound

Diagnosis: pregnancy 3rd

UOC only

trimester with LBP
Gender: Female

GYNAECOLOGY - DYSMENORRHOEA
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Schwerla et al.,

Quant

Sample size: 60

OMT

Control: no

Pain intensity,

treatment

Days of dysmenorrhea Pain

2014)

Age: Adolescent/adult
(>14yrs)

QoL
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Diagnosis: primary
Dysmenorrhea
Gender: Female
(Matsushita et al.,

Case report

2020)

Sample size: 1

OMT

N/A

Improvement in menstrual

Age: Adult 34

pain and psychological

Occupation: medical student

stressors

Diagnosis: Dysmenorrhea
Gender: Female
GYNAECOLOGY - ENDOMETRIOSIS
Citation

Study type

(Daraï et al., 2015)

Quantitative

Population
Sample size: 20

Intervention
OMT

Comparison
N/A

Age: Adult (22-39yrs)

Outcomes/ measures
Quality of lie (via
questionnaire)

Diagnosis: deep infiltrating
Endometriosis with colorectal
involvement
Gender: Female
(Goyal et al., 2017)

Case report

Sample size: 1

OMT

N/A

Pain (via visual analogue

Age: Adult (29yrs)

scale) and health related

Diagnosis: abnormal uterine

quality of life (via

bleeding

Endometriosis Health

Gender: Female
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Profile-5 (EHP5) questionnaire
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PSYCHOSOCIAL

STRESS
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Abenavoli et

Quantitative

Sample size: 90

Cranial Osteopathy

1) Sham CV4

Autonomic nervous

Age: Adult (20-25yrs)

(CV4 procedure)

procedure

system activity

al., 2020)

(Wójcik et al.,

Quantitative

2019)

Occupation: Osteopathy students

2) Control (no

(Year 1&2)

treatment, sitting

Diagnosis: healthy

quietly)

Sample size: 22

OMT (craniosacral) Placebo

Stress performance;

Age: Adult (mean age 21yrs)

measures: Skin

Occupation: Athlete

conductance, heart rate

Diagnosis: Healthy

and respiratory rate

Gender: Male
(Fornari et al.,
2017)

Quantitative

Sample size: 20

OMT (craniosacral) Sham

Age: Adult (20-30yrs)

Stress and autonomic
regulation

Occupation: university students
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Diagnosis: Healthy
Gender: Male

(Saggio et al.,

Quantitative

2011)

Sample size: 25

OMT

Age: Adult (18-40yrs)

Control (no

Stress/

treatment)

secretory immunoglobulin

Occupation: Student
(Korotkov et

Quantitative

al., 2012)

Sample size: 33

A
OMT

-

Stress reduction; Gas

Age: Adult (20-56yrs)

Discharge Visualisation

Diagnosis: Healthy

(GDV) electro photonic
imaging
DEPRESSION + ANXIETY

Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Goyal et al.,

Case report

Sample size: 1

OMT

-

Depression and QoL

2017)

Age: Adult (39yrs)
Diagnosis: Dysthymia
Gender: Female
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(Dixon et al.,

Quantitative

2020)

Sample size: 26

OMT

-

Age: Adult (18-65yrs)

Anxiety
depression

Diagnosis: Generalised anxiety
disorder

PSYCHOSOCIAL FACTORS IN PERSISTENT PAIN
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Saracutu et al., Systematic

Sample size: 16 articles

OMT

N/A

Psychosocial factors

2018)

Diagnosis: Persistent pain

review

PATIENT EXPERIENCES AND PERCEPTIONS
Citation

Study type

Population

Intervention
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Comparison

Outcomes/ measures

(Consorti et al.,

Qualitative

2020)

Sample size: 12

OMT

N/A

Age: adult/ elderly (27-82yrs)

(Lam et al.,

Systematic

2019)

review

(Cerritelli et

Quantitative

al., 2014)

Sample size: 16 articles

Patient perspective on
treatment efficacy

OMT

N/A

Patient experience and
satisfaction

Sample size: 988

OMT

N/A

Quality of life

OMT

N/A

Patient perception of OMT

OMT (cranial)

N/A

Age: adult (18+)
Diagnosis: Musculoskeletal
disorder

(Judkins et al.,

Quantitative

2017)

(Mulcahy &
Vaughan, 2014)

Age: Adult (18-85)
Sample size: 107

Quantitative

Age: Adult/ elderly (20-71+yrs)
Sample size: 42

Perception and
experience of OMT
Anxiety, depression,
satisfaction
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SENSORY SYSTEM
VISUAL FUNCTION
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Berkowitz, 2014)

Case report

Sample size: 1

OMT (Cranial)

N/A

Resolution of visual

Age: Adult (35yrs)

function

Gender: Female
Symptom: loss of visual field
five weeks following
meningioma removal
(Sandhouse et al.,

Quantitative

2016)

Sample size: 89

OMT (cranial)

Sham

Visual function

Comparison

Outcomes/ measures

Age: Adults (18-35) Diagnosis:
Refractive error
HEARING + VESTIBULAR

Citation

Study type

Population

Intervention
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(Goyal et al., 2017)

Case report

Sample size: 1

OMT

N/A

Tinnitus, neck stiffness

OMT (cranial)

N/A

Tinnitus + pain

OMT

InterX® transcutaneous tinnitus pitch and

Age: adult (30yrs)
Gender: Female
Diagnosis: tinnitus
(Arab & Nourbakhsh,

Case report

2014)

Sample size: 2
Age: Adult (40 + 45yrs)
Gender: Male
Diagnosis: tinnitus

(Bonaconsa, Amanda

Quantitative

et al., 2010)

Sample: 40
Age: Adult (18-65yrs)

dynamic electrical

loudness

Diagnosis: tinnitus

stimulation

postural and movement
influence on tinnitus;
Time of awareness of
tinnitus
subjective discomfort
generated by tinnitus
QoL

(Origo et al., 2020)

Case report

Sample size: 2

OMT + standard care

Age: Adult 55yrs + 61yrs
Gender: Female + Male
Diagnosis: vestibular neuritis
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N/A

Vertigo

(Lopez et al., 2011)

Quantitative

Sample: 40

OMT

Control

Age: Elderly (65yrs +)

Balance and postural
stability

Diagnosis: healthy

(Fantinel Veloso et al.,

Systematic review

6 Studies

OMT

N/A

Balance

Quantitative

Sample: 19

OMT

Sham

Balance, dizziness and

2016)

(Papa et al., 2017)

Age: Adult (average 57.5 yrs)

QoL

Diagnosis: benign paroxysmal
positional vertigo
((Fraix et al., 2020)

Quantitative

Sample: 23

OMT

1) Vestibular

Age: Adult (18-79yrs)

rehabilitation

Diagnosis: vertigo + somatic

therapy

dysfunction

+ OMT

vertigo and somatic
dysfunction

2) no intervention
(Fraix, 2010)

Quantitative

Sample: 18

OMT

Age: Adult (18yrs +)

N/A

intensity + duration of
dizziness

Diagnosis: vertigo
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INTEROCEPTION
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Mercadié et al., 2014)

Quantitative

Sample: 12

OMT +

1) OMT +

physical effectiveness,

Age: Adult (average 29yrs)

patient/practitioner

patient/practitioner

pleasantness,

Diagnosis: Healthy

listening to the same

different music

perception of

right-handed

music

2) OMT +

synchronisation with

patient/practitioner

therapist.

silence

Heart rate, brain
activity
(synchronisation)

(Edwards et al., 2018)

Quantitative

Sample: 35

OMT on

Age: Adult (18-35yrs)

Temporomandibular

Diagnosis: healthy

joint and cervical
spine

1) Deep touch (head
cradling)
2) No treatment,
laying supine
(control)
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Interoceptive accuracy,
HR, range of motion

AUTOIMMUNE
Citation

Study type

Population

Intervention

(McDermott et al.,

Case report

Sample size: 1

OMT to orbital bones -

Reduced periorbital

Age: Adult (44yrs)

and surrounding soft

oedema; decreased

Diagnosis: Graves ophthalmopathy

tissue

proptosis (measured by

2020)

Comparison

Gender: male
(O’Connor et al.,

Case series

2016)

Outcomes/ measures

an exophthalmometer).

Sample size: 6

OMT to upper limbs,

-

Age: Adult (range 32-57yrs)

thorax and cranial

range of motion;

Diagnosis: Systemic sclerosis

base

disease symptoms

Gender: Female

Hand stiffness; finger

(pain, dyspnoea and
fatigue), disability and
quality of life.

ENDOCRINE
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Sonberg et al., 2010)

Quantitative

Sample size: 18

OMT focused on

Baseline

Change in MSK pain

Age: Adult (median 57yrs)

upper thorax

(via questionnaire); pain

Diagnosis: Hypothyroidism and

intensity (via visual

MSK pain

analogue scale);

Gender: Female

interference with
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(Licciardone et al.,

Quantitative

2013)

*post-menopausal and receiving

activities of daily living

thyroid replacement therapy

(via questionnaire)

Sample size: 34

OMT

Sham OMT

Pain severity (via visual

Age: Adult (mean age 52yrs)

Ultrasound

Sham ultrasound

analogue scale);

Diagnosis: Diabetes mellitus +

somatic dysfunction

lower back pain
Gender: Male and female
(Van Ravenswaay et

Case report

al., 2015)

Sample size: 1

OMT

-

Diabetic gastroparesis

Age: Adult (49yrs)

symptoms

Diagnosis: Diabetes mellitus type 1

(Gastroparesis Cardinal

with diabetic gastroparesis.

Symptom Index score)

Gender: Male

and quality of life

GENETIC
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Hubert et al., 2014)

Quantitative

Sample size: 32

OMT

Sham OMT (light

Pain (via visual

Age: Adult (mean age 34yrs)

touch);

analogue scale) and

Diagnosis: Cystic fibrosis related

Control (no treatment)

quality of life

pain
Gender: Male and female
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(Swender et al., 2014)

(Modlin et al., 2019)

(Vismara et al., 2016)

Quantitative

Quantitative

Quantitative

Sample size: 33

OMT

Sham

Age: Adult (mean age 24yrs)

spirometry) and levels

Diagnosis: Cystic fibrosis with

of breathing, pain and

pulmonary exacerbations

anxiety (via

Gender: Male and female

questionnaire)

Sample size: 5

OMT (4 treatments)

4 months without OMT

Age: Adult

followed by 4 months followed by 4

bowel habits,

Diagnosis: Cystic fibrosis with

without OMT.

medication use, changes

treatments with OMT

2016)

Case report

Survey: Changes in

bowel obstruction

in activity level; other

Gender: Male and female

symptoms present

Sample size: 10

OMT on patients

Age: Adult (mean age 37yrs)

with Prader-Willi

Diagnosis: Prader-Willi syndrome

syndrome

1) OMT on obese
subject group

Effect of OMT on gait
and posture

2) OMT on healthy

Gender: Male and female
(Smith & Berkowitz,

Pulmonary function (via

weight group

Sample size: 1

OMT

-

Effect on bowel

Age: adult (18yrs)

function and

Diagnosis: Prader-Willi syndrome

improvement of

and chronic constipation

constipation symptoms

Gender: female
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OTHER
OSTEOPATHIC TECHNIQUES
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Guillaud et al.,

Systematic review

16 studies

OMT (cranial)

N/A

Reliability of diagnosis

2016)

No date restriction, studies in

and clinical efficacy of

English and French. No

cranial osteopathy

restrictions regarding type of
disease or age group
(Jäkel & von

Systematic review

8 studies

OMT (cranial)

N/A

Clinical efficacy of

Hauenschild,

No date restrictions, studies

cranial OMT/OMM.

2011)

only in English. No criteria

Outcome measures: pain,

regarding age or type of

sleep, quality of life,

disease

motor function, and
autonomic nervous
system function

(Wong et al.,

Systematic review

5 studies

Strain/counter strain

2014)

+ meta-analysis

Limited to randomised control

counter strain in reducing

trials comparing strain

tender point palpation

counterstain to any control
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Control (any)

Effects of strain/

pain (visual analogue
scale measurement)
(Maxel et al.,

Quantitative

2019)

Sample size: 55

Aquatic osteopathy

Aquatic therapy

Differences in cutaneous

Age: Adult (mean age 26yrs)

body temperature using

Diagnosis: Healthy

infrared thermography

Gender: Male and female

ONCOLOGY
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Arienti et al.,

Quantitative

Sample size: 23

OMT +

Control:

Pain intensity (numerical

Age: Elderly (mean age 76yrs)

physiotherapy

Physiotherapy

pain rating scale) and

only

quality of life

2018)

Diagnosis: Cancer (and postsurgical)

(questionnaire)

Gender: Male and female

(Steel et al., 2018)

Qualitative

Sample size:16

OMT

-

perception and experience

Age: Adult (mean age 56yrs)

of OMT as

Diagnosis: Cancer (palliative

complementary therapy to

care)

standard cancer treatment
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(via semi-structured
interviews)

(Lagrange et al.,

Quantitative

2019)

Sample size: 94

Visceral OMT

Sham OMT

Effect of OMT on nausea,

Age: Adult (mean age 57yrs)

(superficial

vomiting, constipation

Diagnosis: breast cancer *post-

manipulation)

and quality of life

surgical complete resection
and undergoing chemotherapy
Gender: Female

OTHER
Citation

Study type

Population

Intervention

Comparison

Outcomes/ measures

(Degenhardt et

Quantitative

Sample size: 884

OMT

N/A

Reporting of adverse

al., 2018)

Age: Adults (mean age

events following

51.8yrs)

treatment

Gender: Male + Female
(Riquet et al.,
2019)

Quantitative

Sample size: 12

OMT

Age (mean age 42.6yrs)

N/A

Influence of OMT on scar
tissue temperature,

174

(Snider et al.,

Quantitative

2012)

Diagnosis: Scar (present 12 or

measured by thermal

more years)

camera

Sample size: 21

OMT

Age: Elderly (range 74-96yrs)

1) light touch

OMT as prevention for

2) Usual care

falls and injuries,

*Nursing home residents

hospitalisation and death.
also measured pain,
mood, body movement,
and time spent engaging
in activities

(Walkowski et al., Quantitative

Sample size: 33

2014)

Diagnosis: healthy

OMT

Sham (light touch)

Cytokine release
following OMT, blood
samples

(Cicchitti et al.,

Systematic review

10 studies

OMT

2015)

+ meta-analysis

Any form of study involving

patients with chronic

chronic inflammatory disease

inflammatory disease

being assessed against a
control
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Control (any)

Benefits of OMT in

Appendix E: The scoping review checklist

Key criteria

Checklist items

Score one point for
each item

Study aim, purpose, 1.The rationale/purpose for the scoping review was stated.
and research
question
2. Appropriate scoping review methodology was used.

1
1

3. At least two reviewers conducted the review.
4. The research question/s was/were used to guide the scope of inquiry
(participants, concept, and context includeda).

1
1

5. An in-depth literature search was conducted to identify all relevant
literature.b

1

2. Relevant studies 5. An in-depth literature search was conducted to identify all relevant
literature.b

1

6. A comprehensive list of relevant studies that balances breadth with
feasibility was identified.

1

7. The inclusion and exclusion criteria were clearly described and were
used to determine eligibility of studies.

1

3. Study selection

8. The study selection involved an iterative process, including searching
the literature, refining the search strategy, and reviewing articles for
inclusion.

1

9. At least two reviewers independently reviewed the title and abstracts
and reached consensus on studies for inclusion.

-

10. The study selection process was summarized in a flow chart.
4. Charting the data 11. The research team collectively developed a data charting format and
determined which variables to extract to answer the research question.

1
1

12. The data were charted through sifting and sorting; tables include
study details based on full texts.

1

13. A numerical analysis of the extent and nature of included studies was
reported.

1

14. The quality of papers was assessed.
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-

5. Collating,
15. Results were presented in a logical descriptive or diagrammatic or
summarizing, and tabular format.
reporting the results
16.A narrative account of results was presented.

1

17. The results were aligned with the review aim, purpose/research
question/s.

1

18. Issues associated with bias were discussed.

1

19. Implications for future research, education, practice, and/or policy
were discussed.

1

20. The conclusion described the current state of the overall literature in
relation to the topic.

1

Total
6. Optional stage:
consultation

1

18/20 points

Stakeholder/participant voices were included in the review when
appropriate.
If included:
21. The process of stakeholder consultation was clearly described.
22. Findings were re-examined in the light of stakeholder input, to justify
final conclusions.
Total

-

18/22 Points

Additional guidance Additional guidance a. Item 4: Scoping reviews have a broad scope
with even broader inclusion criteria, so participants may be selected from
a wide group.
The concept (area of interest/condition being explored, etc.) will also
have a wide remit and the context may be left open, for example, any
health care setting in any region.
b. Item 5: This should include searches of an adequate number of
different sources (databases/electronic sources, research registers;
reference lists/hand searches, etc.).
c. Item 14: Paper quality should also include a check to ensure that
reports have not been retracted.

From: Cooper, S., Cant, R., Kelly, M., Levett-Jones, T., McKenna, L., Seaton, P., & Bogossian, F. (2021). An EvidenceBased Checklist for Improving Scoping Review Quality. Clinical Nursing Research, 30(3), 230–240.
https://doi.org/10.1177/1054773819846024

177

Appendix F: Preferred Reporting Items for Systematic reviews and Meta-Analyses extension
for Scoping Reviews (PRISMA-ScR) Checklist

SECTION
Title

Structured summary

Rationale

Objectives

ITEM
1

2

3

4

Protocol and
registration

5

Eligibility criteria

6

Information sources*

7

Search

8

Selection of sources
of evidence†

9

Data charting
process‡

10

Data items

11

Critical appraisal of
individual sources of
evidence§

12

Synthesis of results

13

Selection of sources
of evidence

14

PRISMA-ScR CHECKLIST ITEM
Identify the report as a scoping review.
Provide a structured summary that includes (as
applicable): background, objectives, eligibility criteria,
sources of evidence, charting methods, results, and
conclusions that relate to the review questions and
objectives.
Describe the rationale for the review in the context of
what is already known. Explain why the review
questions/objectives lend themselves to a scoping review
approach.
Provide an explicit statement of the questions and
objectives being addressed with reference to their key
elements (e.g., population or participants, concepts, and
context) or other relevant key elements used to
conceptualize the review questions and/or objectives.
Indicate whether a review protocol exists; state if and
where it can be accessed (e.g., a Web address); and if
available, provide registration information, including the
registration number.
Specify characteristics of the sources of evidence used
as eligibility criteria (e.g., years considered, language,
and publication status), and provide a rationale.
Describe all information sources in the search (e.g.,
databases with dates of coverage and contact with
authors to identify additional sources), as well as the date
the most recent search was executed.
Present the full electronic search strategy for at least 1
database, including any limits used, such that it could be
repeated.
State the process for selecting sources of evidence (i.e.,
screening and eligibility) included in the scoping review.
Describe the methods of charting data from the included
sources of evidence (e.g., calibrated forms or forms that
have been tested by the team before their use, and
whether data charting was done independently or in
duplicate) and any processes for obtaining and
confirming data from investigators.
List and define all variables for which data were sought
and any assumptions and simplifications made.
If done, provide a rationale for conducting a critical
appraisal of included sources of evidence; describe the
methods used and how this information was used in any
data synthesis (if appropriate).
Describe the methods of handling and summarizing the
data that were charted.
Give numbers of sources of evidence screened,
assessed for eligibility, and included in the review, with
reasons for exclusions at each stage, ideally using a flow
diagram.
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Reported
on page
#
1

2

5

5

-

7
6/7

Appendix
A.
7

3

3
N/A

8
9

SECTION
Characteristics of
sources of evidence
Critical appraisal
within sources of
evidence

PRISMA-ScR CHECKLIST ITEM

Reported
on page
#

15

For each source of evidence, present characteristics for
which data were charted and provide the citations.

Appendix
D.

16

If done, present data on critical appraisal of included
sources of evidence (see item 12).

ITEM

Results of individual
sources of evidence

17

Synthesis of results

18

Summary of
evidence

19

Limitations

20

Conclusions

21

Funding

22

For each included source of evidence, present the
relevant data that were charted that relate to the review
questions and objectives.
Summarize and/or present the charting results as they
relate to the review questions and objectives.
Summarize the main results (including an overview of
concepts, themes, and types of evidence available), link
to the review questions and objectives, and consider the
relevance to key groups.
Discuss the limitations of the scoping review process.
Provide a general interpretation of the results with
respect to the review questions and objectives, as well as
potential implications and/or next steps.
Describe sources of funding for the included sources of
evidence, as well as sources of funding for the scoping
review. Describe the role of the funders of the scoping
review.

N/A
Appendix
D.
12-17
18-20

21
21-22

N/A

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews.
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media
platforms, and Web sites.
† A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g.,
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping review
as opposed to only studies. This is not to be confused with information sources (see first footnote).
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the
process of data extraction in a scoping review as data charting.
§ The process of systematically examining research evidence to assess its validity, results, and relevance before using it
to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable to
systematic reviews of interventions) to include and acknowledge the various sources of evidence that may be used in a
scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews
(PRISMA-ScR): Checklist and Explanation. Ann Intern Med. 2018;169:467–473. doi: 10.7326/M18-0850.
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