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Abstract
Background: Despite controversy regarding its validity and clinical usefulness, manual examination findings still
have an important role for manipulative therapies. As an example, somatic dysfunction (SD) remains central to osteopathic practice.This study aims to explore the experienced osteopaths’ attitudes concerning SD and its role in osteopathic practice. This qualitative research could contribute to building a consistent paradigm for manual intervention
in all musculoskeletal manipulations.
Methods: A thematic analysis with grounded theory elements was used. Data were collected through semi-structured interviews carried out between February and April 2021. A purposive sample of twenty professional osteopaths
with past experience in osteopathic care was chosen to reflect the phenomenon’s variety. The data analysis was done
inductively and in tandem with the recruiting to keep track of data saturation.
Results: Eleven osteopaths participated in the study. Three main themes emerged from the data analysis: (1) SD as
a safe tissue-touch-based communication tool between operator and person complex adaptive health system; (2)
The treatment of SD is shareable between osteopaths, other health professionals, and the patients involved in the
therapeutic pathway improving body awareness and health; (3) The development of the SD concept in research and
practice to better clarify osteopathic profession identity and definition.
Conclusions: A panel of expert osteopaths consider the concept of SD as a valuable tool integrated into the osteopathic evaluation and treatment process. The shared concept and clinical application of SD is informed by personcentered care concepts and from the fields of neuroscience, cognitive and complexity science. Our study reports a
common need among osteopaths to develop an evidence-based framework of SD to allow the best development of
the osteopathic profession.
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Introduction
Manual and musculoskeletal therapists (e.g. physical
therapists, chiropractors and osteopaths) apply various hands-on\hands-off or through equipment interventions on the whole body framework to meet the
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patients’ need improving health,circulation, relieve
fatigue and promote healing [1].
Nowadays, there is an emergent debate about the
reconceptualization of the value of manual examination
and palpatory findings generally used by manual therapists [2], chiropractors [3], and osteopaths [4].
Articular or neural manipulative techniques have
been linked to biomechanical rationale effects, even if
their association with clinical results is controversial [5,
6]. What we do know is that manual therapists use biomechanical rationale to explain their clinical practice
[5, 6]. Conversely, we also know that research only supports temporary movement improvement effects [5, 6].
Moreover, it is known that positional changes are not
well documented [5, 6]. Consequently, biomechanical
palpatory evaluation has shown poor reliability [5, 6].
However, manual techniques applied in remote areas
results in improvements of musculoskeletal signs and
symptoms [7].
In the field of manual therapy a current model suggests that the mechanical force from a manual therapy
intervention results in systemic neurophysiological
responses leading to pain inhibition [5, 6, 8]. What we
don’t know are the attitudes, the beliefs of contemporary experienced manual therapists about the role and
applications of palpatory findings in patient-centered
care, and the adherence of their perspective to current
knowledge.
It matters because nowadays it is well known that
musculoskeletal pain conditions are a result of a complex interaction of biological, and psychological factors
and cannot be resolved by addressing structural dysfunction/impairment alone. There is a need for manual
therapies, such as osteopathy and chiropractors to move
beyond structural impairments and achieve a renovated shared paradigm for musculoskeletal pain care.
There is an existing empirical and theoretical gap in the
literature that needs to be better articulated to serve as
rational for future study and creates a springboard for a
renovated model underlying palpatory finding and their
use in manual therapies. There are recommendations
to advance the study of palpatory findings and conceptual models for manual therapies [10] that include
results of qualitative research to generate a theoretical construct. Qualitative findings will help to better
understand practitioners’ assumptions; obtain input on
consistency, plausibility, generalisability, relevance, and
expected applicability from experts, practitioners, and
patients. The effects of a renovated model might consider
the growing understanding of a more person-centered
approach in the use of palpatory findings: when integrated with multidimensional patient profiles and person-centered approaches, the selective and informed use
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of these palpatory findings still has an important role to
play in manual therapy clinical practice [2].
Osteopathic care uses manual techniques to support individual psychophysiological adaptation [9]. The
treatment has been described to be focused on somatic
dysfunction (SD) [9–12], which could be defined as an
altered function of the body’s framework system components. Although in the USA, there is a general consensus
on the use of SD in the Osteopathic Manipulative Treatment (OMT), in Euro-Australasia there is a discussion
about the usefulness of the concept for contemporary
osteopathic care [13].
The international osteopathic community is now facing
a growing debate on the role of SD in osteopathic practice and professional identity [13–20]. There is a need to
critically examine the heritage that osteopathy carries, in
order to build a strong osteopathic professional identity
and clinical practice that clearly differentiates from other
professions [21, 22]. The entire osteopathic community,
by the fear of losing osteopathic identity, did not detach
from the past beliefs and did not allow the profession to
grow and develop [14, 16, 18]. There is a need to clarify
the core osteopathic body of knowledge (including the
concept of SD) and define the profession’s contribution to
managing health needs and the quality of health services
[20]. The implication for the concept of SD involves different stakeholders, both clinicians, researchers, and educators. To promote a more robust professional identity
and the legitimacy of osteopathy as a mainstream healthcare field, a global standard model for SD is required.
Several studies proposed theoretical frameworks for
SD [11, 23–28]. Others like Licciardone et al., 2014
reported SD use during ambulatory medical care visits
[29]. However, only a few authors reported the osteopaths’ direct thoughts on SD in clinical practice [14,
19, 20, 30–32]. Moreover, a recently published scoping
review highlighted a gap between osteopathic clinical
practice and the osteopathic methods reported in the literature concerning the use of SD [28]. The results of the
review highlight that on the one hand there is an underlying assumption that the notion of a ’somatic dysfunction’ exists as a clinical entity. On the other hand there
is no universal agreement that SD exists or underpins
the practice of osteopaths worldwide.To the best of our
knowledge, there are no studies that qualitatively investigate osteopaths’ perspectives on the role of SD in patient
care.
Considering the growing debate about the value of SD
in the osteopathic profession, there is a need to investigate the preferences of expert osteopaths in the clinical
application of palpatory findings.
We hypothesize that a better knowledge of attitudes and preferences concerning palpatory findings
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application in clinical osteopathic practice could clarify
to the research and practice community the effective
application of SD in the osteopathic clinical setting and
may represent a starting point to develop a common
framework for manual assessment in musculoskeletal
manipulations. Indeed, a recent call is launched for qualitative research on the attitudes and beliefs of osteopaths
regarding the role of SD in clinical practice [32].
For these reasons, this qualitative study aims to explore
the experienced osteopaths’ attitudes concerning SD and
its role in osteopathic practice.

Materials and methods
A qualitative examination of experienced osteopaths’
perspectives could improve the interpretative model
on the use of SD. Considering the value of the practitioners’ experience would help structure a common
framework for the palpatory findings used in manual
therapies. Indeed, qualitative research evidence has great
significance for evidence-based, person-centered treatment [33]. Qualitative study findings, adding value to
quantitative research results, can provide an adequate
understanding of the complex interaction between the
healthcare system and the setting in which persons, communities, and populations are cared for, according to policy and decision-making.
According to the implications for conducting a qualitative descriptive study [34, 35] the authors chose thematic analysis as the major framework since the current
study’s issue necessitates evaluating narrative resources
of life experiences and a theme presentation of the pregiven essences and structures of lived experiences [34,
36, 37]. Furthermore, grounded theory elements were
implemented during the coding phase to better seize the
meaning of the data [38]. Thematic analysis is defined as
"a strategy for detecting, analyzing, and reporting patterns (themes) within data" as an independent qualitative
descriptive approach [35]. The aim and concentration of
thematic analysis are to analyze narrative materials of life
stories and give a thematic description of the pre-given
essences and structures of lived experiences [34, 35]. The
philosophical background is a constructivist perspective
[34, 35]. The analysis process provides a description and
interpretation, both inductive and deductive, emphasizing context, integration of manifest and latent contents,
drawing a thematic map, and a non-linear analysis process [34, 35].
Data were collected through semi-structured interviews developed through a consensus statement between
two researchers (L.A., C.L.) [34–36]. Questions and
prompts of the interview’s draft were then reviewed by
two other researchers with relevant osteopathic clinical and methodological expertise (GC, MT). Qualitative
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data were then processed according to recommendations
for thematic analysis [34]. The good methodology and
development of the study (Fig. 1), was checked by referring to the Consolidated Criteria for Reporting Qualitative Research (COREQ) checklist [39]. The protocol was
designed by four osteopaths with relevant clinical and
methodological expertise (CL, JE, GC, MT) and was registered with protocol number https://doi.org/10.17605/
OSF.IO/38AVR on Open Science Framework Registry.
This study was approved by the Local Ethics Committee of Malta ICOM Higher Institution (4/02/2020N.
AL000296MIFT). The quality criteria used in the present
study to ensure trustworthiness is based on credibility,
transferability, dependability, and confirmability [34–37].
Credibility was satisfied by checking and correction of
interview transcripts by participants; by implementing
the simultaneity of the interview, transcription, re-reading, and category\themes formation phases; by the creation of memo writing [34–37]. The principal researcher
(L.A.) and an experienced osteopath in qualitative

Fig. 1 Study development
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research (C.L.) have done category and theme generation to validate the process [34–37]. Then compared with
another experienced qualitative researcher (G.C.). Furthermore, credibility was ensured by member checking [34–37]. Participants are given data or outcomes to
check for accuracy and resemblance to their own experiences. The audio recordings were transcribed and then
were sent back to the respondents in order to edit and/
or confirm them. Respondent validation enables participants to add comments which are then searched for confirmation or disconfirming resonance with the analyzed
study data, enhancing the credibility of the results [34–
37]. To favor the single participants’ comprehension and
see the bigger picture with data gathered from multiple
participants the Synthesized Member Checking method
was implemented [40]. The sequenced five-step process
is as follows: prepare a summary from emerging themes,
check the participants’ eligibility to receive the report,
send out the Synthesized Member Checking report with
a cover letter to ask participants to read, comment, and
return, then gather responses and added data, and integrate findings. Transferability was met by group selection

Fig. 2 Themes and categories
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heterogeneity and data saturation [34–37]. Furthermore,
transferability was confirmed by obtaining thick descriptions from participants during the interviews, and sharing and debating emergent concepts and theories with
other osteopathic practitioners who were not participating in the study [41]. To fulfill dependability, and confirmability, the thematic analysis results were discussed
and shared by the principal researcher (L.A.) with all
other authors, experts in qualitative research (C.L.,
G.C.,J.E.) [34–37]. Confirmability was achieved through
a sharing process in which the researchers verified that
their findings were data-driven [34–37]. Moreover, the
audit trail technique was used to ensure both dependability and confirmability: the entire process was supervised
by the researcher least involved in the data gathering
(M.T.) [34–37]. The process of constructing categories
and themes is demonstrated and can be traced through
its schematization (Fig. 2). To address possible researchers’ biases towards the topic which could have potentially
interfered with the data analysis, the authors underwent
a reflective process. Schwandt defines reflexivity as: (a)
“the process of critical self-reflection on one’s biases,
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theoretical predispositions, preferences”; (b) an acknowledgement that “the enquirer is part of the setting, context
and social phenomenon they seeks to understand”; and
(c) “a means for critically inspecting the entire research
process” [42]. The reflective process was carried out prior
to the data gathering and consisted in a group meeting
where researchers’ were invited to discuss the topic of the
interviews. All personal opinions were written on notes
and the notes were used to check possible influences during the confirmability process [43].
Sample
Study group selection and recruitment

The authors selected a purposeful sampling to identify information-rich cases relating to the phenomenon of interest [44]. Moreover, the principal researcher
requested referrals from other participants to enrich
the selection with experienced osteopaths with specific
knowledge about SD. To guide the adequate sample size
of the present qualitative study we implemented the concept of “information power”: the more information the
sample holds, relevant for the actual study, the lower the
number of participants is needed [45]. To achieve a suitable size of a sample with sufficient information power
the authors considered the aim of the study, the sample
specificity, the use of established theory, the quality of
dialogue during the interview, and the selection of analysis strategy [45].
Twenty expert osteopaths [46] were purposely selected
among Registro degli Osteopati d’Italia (ROI) [47] and
contacted [36] via email. The email contained all the
information regarding the study aim and methodology,
specifying the role of participants and asking for their
interest in participating in the interviews. Potential participants contacted by the principal researcher (L.A.) by
email were requested to confirm meeting the inclusion
criteria. The principal researcher (L.A.) screened for eligibility. Moreover, informed consent for the use of personal data and the audio recording of the interviews was
provided as an attachment (to be signed and returned to
the author before the interview).
Inclusion and exclusion criteria

Inclusion criteria were: expert osteopaths who had at
least 10,000 h of clinical and academic practice [36, 46].
Participants who have a personal relationship with the
interviewer were excluded.
To achieve a highly specific combination of participants for the study aim, with exhaustive knowledge on
the updated models and theories concerning SD, potential participants who did not show experience in the academic or research field were excluded. The size of the
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study group was dependent on the saturation of the collected data [36, 37].
Data gathering

A single semi-structured interview was conducted with
each study participant, who was engaged by the investigators in an inductive, in-depth, recursive, and deep
plowing conversation to better express their clinical
experience regarding SD [34, 36, 37]. The interviews,
consisting of 9 main questions with several other subquestions [See Additional file 1], were conducted on the
Zoom online platform. The authors selected Zoom web
platform since there is an agreement among researchers
that video conferencing is a useful method for conducting qualitative interviews. There are available research
findings identifying Zoom as a preferred method compared to in-person interviews, telephone, or other video
conferencing platforms [48].
Such technologies mimic the characteristics of faceto-face interviews (i.e., the ability to convey and respond
to verbal and nonverbal cues) while also offering distinct
benefits, challenges, and considerations such as ease,
simplicity, and user-friendliness [49]. Moreover, using
a web video conferencing platform allow the principal
researcher (L.A.) to better engage in reflexivity: writing
notes about participants’ comments and researcher’s
thoughts during the interview; memoring as soon as possible after an interview (having the possibility to review
the recording), and developing and continually editing
the researcher’s subjectivity statement [50].
Each meeting was audio recorded in order to allow
transcription and data analysis [34, 36, 37, 39]. The interviews were conducted by the principal researcher (L.A.),
a male osteopath, with BSc credential, and with curricular training on the implementation of qualitative research
projects. Authors planned with participants an interview
between 30 and 60 min. During the interview, the interviewer kept a memo writing in order to make the subsequent formation of the categories more adherent. Before
each interview, participants signed an informed consent
form, which explained the characteristics of the study
and how personal data would be used. Throughout the
duration of the study, participants were guaranteed anonymity and were kept up-to-date on the development of
the study. The study was conducted in accordance with
the Declaration of Helsinki [51].
Thematic analysis

The interviews were carried out between February and
April 2021 by the principal researcher (L.A.). In the
same period verbatim transcription, re-reading of the
texts, and the first idealization of the categories were
carried out by the author of the interviews (L.A.) and
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another osteopath expert in qualitative research (C.L.).
The interview transcriptions were emailed to each interviewee, who was given the opportunity to check, correct, or edit the text [34, 36, 37]. Once the corrections
were received from the participants (specifically, participants 4, 6, 7 sent corrections regarding the syntax of
the text), the authors re-read the texts for the third time.
Next, thematic analysis of the texts was conducted individually by two authors (by L.A. and C.L), and through an
inductive process were generated categories by the same
authors through open, axial, focused line-by-line coding
as described by grounded theory framework [38], comparing them to memo writing [34, 36, 37]. Subsequently,
results were shared between the first two authors and
another researcher (G.C.) to meet a better consensus on
data.
Thematic analysis as an independent qualitative
descriptive approach is mainly described as “a method
for identifying, analyzing and reporting patterns (themes)
within data” [34, 35]. The interviews were declared completed when all the fields of interest were saturated. The
strategy given by Guest et al. (2020) was employed to
accomplish the saturation process, defining a stop if the
new information collected falls below 5% [52]. Once the
creation of the categories was completed, the authors reread texts and the corresponding categories in order to
outline the themes that emerged. After comparing the
categories, it was possible to structure the final themes.
Authors had no prior knowledge of the participants and
recognized his role in interpreting the analyzes.

Results
Twenty experienced osteopaths were contacted by email,
eighteen responded to the first email, showing interest in
participating in the study. Seven out of eighteen dropped
out from the interview for work reasons; eleven experienced osteopaths participated in the study. Demographic
characteristics showed in general heterogeneity of the
study group (Table 1).
Data saturation was reached by the ninth participant and was confirmed with a further two interviews
(Table 2) [52]. Interviews were therefore carried out as
shown in Table 2. The average time of the interviews rose
to 37.5 min (Standard deviation: 10.5).
From the thematic analysis of the interviews, three
main themes emerged:
1. SD as a safe tissue-touch based communication tool
between operator and person complex adaptive
health system;
2. The treatment of SD needs to be shared within the
healthcare team and the patients with the aim of
improving their body awareness;
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Table 1 Demographic characteristics (n = 11)
Age (mean ± SDV)

Years of practice (mean ± SDV)

Years of academic teaching and tutoring

43.6 ± 9.4

15.7 ± 7.6

(mean ± SDV)

11.0 ± 7.8

Male

10

Female

1

Gender (n)

Topography (n; %)
North Italy

5; 45.5

Center Italy

4; 36.4

South Italy

2; 18.2

Training in osteopathy (n; %)
Diploma in osteopathy (Italy, France)

11; 100

Bachelor in science of osteopathy (United Kingdom,
Germany)

4; 36.4

Master in science of osteopathy (United Kingdom)

1; 9.1

Previous training (n; %)
Degree in physiotherapy

5; 45.5

Degree in sport sciences

2; 18.2

n = Number; SDV = Standard deviation; % = percentage

3. The development of the SD concept in research and
practice to better clarify osteopathic profession identity.
The mentioned themes compose an overarching
theme representing participants’ uses for SD as a part
of the person-centered osteopathic approach. Figure 2
graphically represents the three main themes concepts
applied in osteopathic clinical practice. The most representative participants’ verbatim quotes are reported in
the following paragraphs. All the most relevant participants’ quotes are reported in Additional file 2.
Theme 1: SD as a safe tissue-touch based communication tool between operator and person complex adaptive health system [see Additional file 2]
In general, all participants reported integrating SD
into the overall assessment of the patient. SD, in this
case, is used as one of the elements to interpret the person’s needs without being the main focus of the osteopathic rationale (in which the whole person is at the
center). The SD is then integrated with other elements
such as adaptive capability and allostatic load (AL)
index, expression of daily functions of the patient, sensations, and perceptions of the patient, and progression
of symptoms.
SDs impact on the subject’s adaptability…then it
can cause symptoms at that point. (P1)
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Table 2 Interviews’ saturation process
Interview number

1

2

3

4

5

6

7

8

9

10

11

Base themes

12

8

4

3

2

New themes in run

3

1

1

0

0

0

% change over base
(threshold of ≤ 5)

13.7

Participants (55%) referred to the palpable clinical signs
of tissue texture alteration, positional asymmetry, altered
range of motion, tenderness, classically indicated by the
TART acronym (P2, P3, P4, P7, P9, P10); Some participants considered movement as the main parameter (P5,
P6, P11). In order to deepen the analysis of the SD and
to understand its relationships with the other parts of
the body, some participants declared to rely on specific
tests of palpation and relation between structure and
function (P2, P4, P6, P7, P9, P10). The palpatory findings highlighted in the first assessment phase should be
integrated into person-centered clinical reasoning before
having values in the shared decision-making and treatment process. Supposing the SD under examination does
not evoke any patient perception and responsiveness in
terms of improving body functions, familiar symptoms,
or daily movement; in that case, it would be re-assessed
and eventually considered during the progression of osteopathic treatment (P1, P2, P3, P4, P5, P6, P7, P10).

In assessment and treatment there is a constant
exchange of information between the hands and
the body that tells you the type of approach to be
applied, the force to be applied and the direction to
be taken… the ability to have a continuous dialogue
with the tissue then translates into the effectiveness
of the treatment. (P11).

SD can be somehow parameterized or otherwise
quantified through parameters defined by the TART
acronym. (P4).
I only take SD into account if clinically reflects the
expression of an altered functioning of the patient,
otherwise it is negligible … it must always be placed
in a context of globality. (P4).
The parameter that osteopaths objectively use the
most is mobility and movement especially in the first
degrees. (P6).
Participants reported the importance of touch and
palpation in both assessment and treatment phases. In
particular, they claimed to establish a non-verbal communication based on contact: metaphorically speaking,
they refer to establishing a dialogue between the patient’s
tissues, the practitioner’s hands, and the patient itself.
Such a participatory approach is based on improving
patient body awareness to better understand the patient’s
needs through an osteopath-patient dyadic mutual influence (P2, P4, P5, P7, P10, P11).
The best technique for a specific SD you can feel it in
the moment. It can’t be categorized. It depends a lot
on what you feel under your hands. (P7).

Tot
29
5

3.4

During anamnesis collection, the main objective of the
visit was to detect possible contraindications for patient
safety and therefore to understand if the condition was of
their competencies (P1-P11).
In my assessment of the patient first there is the history and differential diagnosis, then I integrate the
SD… they remain well separated moments for the
patient’s safety. (P3)
According to the clinical experience of osteopaths,
there is a link between patient health processes and the
presence of SD (P1-P11). Participants reported that SD is
a potential index of AL for the patient. They also consider
the related cumulative effects as contributing factors
affecting the patient’s ability to adapt to environmental
challenges (P1, P4, P5, P6, P7, P9, P10). However, some
participants specified that it was impossible to prove with
certainty and rigor the influence of DS on the patient’s
health due to the poor research in this emergent field (P5,
P10).
In general there can be a relationship between the
presence of SD and the health of the patient…. sometimes SD does not only cause specific symptoms in
the dysfunctional area, but creates an effect on the
whole person: from a psychological point of view, of
energy, but also alterations on other functions such
as digestive, respiratory and cardiovascular. (P11)
Today we don’t have evidence to demonstrate this
kind of (SD-health) relationship. Clinical practice
relies a lot on that, but we don’t have the evidence to
prove it. (P5)
Participants showed heterogeneity in the management
of clinical uncertainty. It has been reported that SD was
used as a simplifying tool for decision-making (P1, P3);
theoretical models such as the biopsychosocial model
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(i.e. effective communication to improve therapeutic
alliance), and to complexity medicine framework (i.e.,
cinefyn to address decision-making processes) (P4, P5,
P9) were among the proposed strategies. Morevorer, an
inductive clinical-diagnostic process, where experience,
palpation, and treatment developments lead to an understanding of the complexity of the person emerged (P2,
P7, P8, P10).

the cessation of the symptom as a result of a technique, may have a certain kind of influence from a
placebo point of view … the patient becomes aware
of a present relationship between an area of the
body, his\her possible symptom and the cessation
of the pain sensation, which could the patient to
have a different perception of his body and a different identification of his main symptom. (P1)

The SD represents topographically in the patient
the point from which I have to start and input … so
the SD represents a gateway to the complexity of the
patient. (P3)
Theme 2: The treatment of SD needs to be shared
within the healthcare team and the patients with
the aim of improving their body awareness [see
Additional file 2]

Different communication strategies emerged to
explain the SD concept to the patient. The use metaphors, which have been transmitted over time by
exponents of osteopathic practice (P1, P3, P6); A more
immediate language, related to the patient’s feelings, in
order to create a direct bridge between the theoretical
definition of SD and the patient’s perception of it (P2,
P4, P5, P7, P8, P10).

Analysis of the interviews revealed the importance of
person-centered treatment, which aims to promote the
patient’s health. Moreover, participants reported the
importance of making the patient active and participating, through sharing the therapeutic approach and using
enactive strategies to improve body awareness.
As it was reported by P5 the patients are involved to
improve their agency: "It is necessary to make the patients
understand that something is changing by looking at his
daily life habits: how he walks, how he stands, how he
washes, how he dresses, how his work is going or how better he can work."
According to the participants, the therapeutic aim
of OMT is to ensure the improvement of the patient’s
health status and adaptive capacity (P3, P6, P9, P10, P11).
If SD shows a marked influence on the patient’s functions
and presentation, it would be a key point for the treatment; on the contrary, it would take less importance and
wouldn’t be part of the treatment (P1, P3, P4, P7, P8,
P10). The treatment is therefore structured around the
person at the time of the consultation (P1, P4, P6, P7, P8,
P9, P10).

When I have to explain to the patient the concept
of SD, I use my usual classical metaphors … then I
explain that the osteopath assesses structure\function and treats to restore functions of the musculoskeletal, nervous, immune and endocrine systems.
(P6)

The aim is always to go in a direction of salutogenesis … my work always depends on the person and
the clinical moment. (P10)
Particular emphasis was placed on improving patient
body awareness; not only possible through the specific
effects of OMT, but also through enactive clinical strategies. This would not only increase engagement with the
patient but could also play a useful placebo role in the
success of the treatment (P1, P3, P5, P6, P8, P11).
For the patient this thing of the concordance
between a perceived symptom and an area possibly
involved with the perception of the symptom and

According to participants, SD could be used as an
interface of dialogue with other health professionals,
in order to understand and define the positioning of
osteopathy in the patient’s care environment (P2, P3,
P4, P5, P6, P9, P10). Furthermore, one of the main competencies of the osteopath represents the expert able to
analyze, understand, integrate and treat the functional
alterations of the patient in order to improve the body
awareness and the health status of the person (P4, P9).
Medical specialists and other health professionals do their own examinations and detect altered
function parameters that we could call SD as osteopaths, but then many times they don’t know how
to interpret what they find, so they identify me as
the interpreter of the objective finding. What they
want to know is why this thing is not functioning
well and what is not working as it should. (P9)
Theme 3: The development of the SD concept in
research and practice to better clarify osteopathic
profession identity [see Additional file 2]
Osteopaths consider SD as one of the milestones of the
osteopathic profession. SD is a fundamental element in
the osteopathic health adaptive approach to the person,
as osteopaths consider SD as related to AL sources, such
as body functions impairments. However, participants
also reported the need to expand our knowledge of SD.
In this regard, P7 claimed that “It’s now time for us
to proceed along this scientific research road and we
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should go towards scientificity to be better recognised by
the healthcare system".
Participants expressed different views on the theoretical definition of SD describing it as a communicative key point between the practitioner and the patient
(P1, P3, P8)or referring to the definition drafted in the
glossary of osteopathic terminology (P5, P6, P7, P8, P9).
Anyway, there is an emergent mindline in considering
SD as a local adaptation syndrome (P2, P4, P6, P9).
SD is an alteration of the body structure, not only
articular but also fascial and all related functions.
It has an adaptive function to try to find the best
possible conditions locally to allow the person to
live his or her daily life. (P6)
Participants reported that SD is one of the specific
elements that characterize the osteopathic identity and
differentiates it from other health professions (P1, P3,
P4, P5, P6, P8, P9, P10, P11). All participants stated
that they consider SD as a fundamental part of their
osteopathic education and clinical experience (P1P11). Moreover, they pointed out that although SD is
an important element for osteopathy, the community of
practice is still debating about its usefulness in contemporary clinical practice (P1, P2, P3, P4, P5, P6, P10).
I integrate and treat SD in my treatment because I
am an osteopath! (P3)
SD is a good working tool for osteopaths. Although
not much is actually known about SD and research
on it should be improved. (P10)
Participants reported the absolute importance of
increasing their knowledge about SD characteristics
and pathophysiological mechanisms (P2, P3, P4, P5 P6,
P7, P10). The confusion on SD among the osteopathic
clinical environment is also caused by the absence of
well-structured scientific evidence (P2, P3, P4, P5 P6,
P7, P10).
We don’t really know all the pathophysiological
mechanisms behind SD, and we don’t yet have a fully
effective reference model … we don’t know exactly
how SD works and there is a need for research in this
direction. (P6)
Another key topic of discussion on scientific research
was inter and intra-rater reliability. Participants
expressed the need to improve reliability values through
standardized palpatory training validated by research
and using patient perceptual feedback. This would make
the osteopath’s palpatory findings possibly more reliable and in agreement with contemporary clinical practice requirements (P1, P2, P4, P5). However, it has been
emphasized that SD is an ontologically subjective finding
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which characterizes the personal aspect of osteopathic
treatment (P2, P3, P7).
I am not worried about the lack of intra-operator
and inter-operator reliability. If the SD becomes
an entity to interact with the system-patient, the
SD would acquire a typically subjective value. Subjective from the point of view of the operator, the
patient and the new entity (operator-patient relationship) that is created. (P3)

Discussion
The present qualitative study investigated the attitudes
and preferences about the use of SD in osteopathic
patient care. The main conceptual framework of the study
allows the researchers to evaluate narrative resources of
life experiences and to present constructivist perspective
in themes to describe pre-given essences and structures
of experienced osteopaths. It explores the lived experiences of clinical role and relevance of SD. Despite the
debate within the profession highlighting critical points
regarding the validity of the concept of SD [13, 24, 28],
a recently published scoping review confirms that SD is
considered a commonly addressed entity in osteopathic
practice [28]. The authors [28] analyzed 280 studies and
discussed the role of SD in the osteopathic field, including information about assessment, modalities and time
frame of treatment, and professional characteristics. The
present thematic analysis followed the call for future
qualitative studies suggested in the conclusions of the
scoping review [28] to highlight osteopaths’ attitudes and
preferences during clinical practice. It allows achieving
another step in developing renovated osteopathic care
theoretical models, bridging the potential gap between
the use of SD in the osteopathic practice and the notion
reported in the research field.
The following paragraph will discuss the most significant findings following the three main themes that arose
from data analysis (Fig. 3).
The first theme emerging from the data analysis has
highlighted participants’ idea of SD as a safe tissue-touch
based communication tool between operator and person
complex adaptive health system. Participants refer to SD
as an outcome of a touch-based participative interactive
process between osteopath and patient, also shared by
verbal communication respectful of the patients’ expectations. The respondents’ attitudes are to consider SD
as an emergent pattern of body framework and systems
interdependence that informs the sense-making of the
different complexity domains of the daily clinical scenarios [48]. Furthermore, the role of SD in osteopathic diagnostic-clinical reasoning is mainly to address the touch
input quality in the region of the entire body to improve
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Fig. 3 Somatic dysfunction according to the point of view of the participants

biological and psychological self-regulation, focusing on
patient agency, body awareness, and adaptive capacity.
The interviewees reported 3 phases that characterize the
decision-making process, in temporal order:
1. Assessment of contraindications to osteopathic treatment to ensure patient safety; confirming the findings
of another qualitative study [53]. However, a recently
published systematic review reported that further
well conducted studies are needed to confirm and
extend the safety of osteopathic care, despite no serious adverse events have been reported in the selected
studies [54].
2. SDs assessment and their relationships with the
patient’s functional alterations through palpatory
tests. This phase, in which the practitioner operates
palpation and passive/active movements to perform
provocation-inhibition tests [55–57], is considered
by the participants as a clinical experience-dependent tool, but important to identify local and global
functional alterations;
3. Identification of the SD’s relevance for the patient’s
presentation and needs. This is partially conferred
by the severity of the SD (considered by the presence
of one or more clinical signs expressed by TART)
but is effectively validated by the link between SDfunctional alterations and patient feedback. In other
terms, it is evaluated in a shared decision-making
process if a specific type of touch, executed in a particular area, can evoke perceived changes in patient

agency, in the ability to perform daily movements,
or perform a specific objective examination test.
During the assessment of SD, an area of interest for
both patient and osteopath, practitioners investigate
patients’ body awareness to better understand their
psychological perceptions in exploratory verbal and
non-verbal communication [58]. OMT application
to distal body areas apparently not connected with
patient complaints, but perceived as linked with the
symptomatic region by the patient, could be seen as a
body awareness improvement strategy [7].
The mentioned approach is not dissimilar from the
most widely utilized method to justify a treatment application site used by chiropractors: i.e., Pain, Asymmetry,
relative Range of motion, changes in Tissue temperature/
texture/tone, and findings from Special tests (PARTS)
[3]. These constructs define somatotopic relationships
between the patient’s perceptions, signs, symptoms, and
biological substrates. The methods to assess different
items can not be considered without the patient’s involvement [3]. The physical examination should be contextualized by the patient’s history and presenting complaint to
progressively narrow the focus of attention, first to the
region then the local site, and, sometimes, tissue. Assessment methods that replicate the patient’s familiar symptoms may be the most consistent sources for diagnostic
manual information [3].
The putative model for the selection of personalized
osteopathic approaches [59, 60] can be seen in the light of
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the enactive–ecological model to guide patient-centered
osteopathic care [61]. According to the enactive framework, the familiar symptoms can be considered useful
tools for the expectation of pain (prior) to be confirmed
by the movement (confirmation of prior) through the
active inference [61]. Consequently, the palpatory findings, following osteopaths’ intuition and manual assessment, can be confirmed or not by the patient’s pleasant
or unpleasant perception of the different types of touch
in the body framework regions [59–61]. As an example,
during the osteopathic assessment (i.e., provocation-inhibition tests), the expectation of pain (prior) could be violated by feeling no pain during the movement executed
while the osteopathic personalized touch is applied to
the region (related to SDs), then generating a high prediction error and a new prior [59–61]. These results are
also in line with the studies that underline how the use of
these parameters focused on patients’ perceptions would
not only increase the reliability of palpatory findings
[55, 56] but also their relevance in the clinical decisionmaking process [59, 62–65]. Moreover, the results of a
recently published observational study [66] highlighted
an active inference perspective to solve the somatic dysfunction conundrum [24]: osteopaths might consider
to collaborate with patients during functional testing to
facilitate the emergence of the best adaptive movement
patterns that better fit with the patient’s needs. Contextually improving awareness about their pain during active
motion and re-contextualising their sensory feedback
and alter their generative model.
Finally, experienced osteopaths reported using
empathic verbal communication with non-verbal interaction and proximity approaches based on touching body
regions of interest for patients and osteopaths, such as SD
[59, 60]. In this context, SD is considered a valuable tool
to build a therapeutic alliance emphasizing the person’s
centrality in the entire clinical process [59–61]. Through
the SD shared-assessment process, the patient becomes
an active participant during the clinical encounter, especially improving the effective body awareness perceptions
and all other managing systems involved in adaptivity to
the environment, maintaining health, and managing illness [59, 60].
The second theme emergent from experienced osteopaths’ perspectives describe that the treatment of SD
needs to be shared within the healthcare team and the
patients with the aim of improving their body awareness. According to the participants’ perspective, SD
results in a potentially helpful concept for sharing the
object of the osteopathic person-centered intervention
with mainstream healthcare professionals. Thanks to the
description given by the International Classification of
Diseases (ICD, which reports the different locations of
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body regions SDs) [67], SD is included into a worldwide
shared conceptual framework independent of language
and culture [68]. Moreover, experienced osteopaths consider the focus of osteopathic person centered care on
patients’ agency, adaptability, physiological and psychological functions related to the body framework (i.e., SD)
as a sharable knowledge in the health care teams. Concerning the role of SD in clinical practice, participants
of this study believe that SDs could be associated with
AL and adaptive capacity, and patient health. Participants’ explanation of SD is consensual with the definition
reported in the glossary for osteopathic terminology [9]
and informed by the renovated osteopathic models [60,
69]: it refers to an altered regulative function associated
with related inflammatory signs palpable in the body
framework in different body regions that can be remote
from the symptomatic area and shared with the patient.
Osteopathic touch is focused on SD of the musculoskeletal body framework interacting with self-regulation,
including psychological adaptation to social context [28].
Furthermore, participants’ reports are in line with recent
findings, where SD is related to patient adaptive pathways and could represent one of the secondary outcomes
associated with AL processes [25]. This constitute a fundamental element in the osteopathic person-centered
approach aimed to improve patients’ autonomy in health
and illness conditions: promoting biological adaptability
[70], i.e., movement variability [11], as well as psychological flexibility to the environment, i.e., body awareness
[71], interoceptive accuracy and the sense of self [72–78]
and brain functional connectivity [79].
The third theme emphasizes the need to develop the
concept of SD in research and practice to better clarify
the osteopathic professional identity. Concerning the
role of SD for the osteopathic profession, expert osteopaths in this study considered SD as one of the few
main points that characterize osteopathy, representing
the evolution from a traditional concept to a renovated
model informed by current knowledge. As discussed
previously, participants clearly departed from the purely
mechanistic and simplistic conception of SD, emphasizing the centrality of the person’s perceptions in the entire
clinical process. These results mark the holistic nature of
the osteopathic approach, but at the same time requires
a deeper understanding of the relationship between SD
and the patient’s health processes. These present study’s
findings are in line with the vision reported in a recently
published professional commentary [80] and a narrative
review [69]: the participant’s point of view appeared to be
quickly informed by the renovated concept for SD proposed in the decision-making radar plot and algorithm
based on structure/function/environment models renovation for a person-centered osteopathic approach [69]
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Participants consider SD as a gateway to the complexity of the patient [48]. A neuro-myofascial active area
that might act as an osteopath-patient interface to transmit the biological and physiological effects of touch, as
reported by Baroni and coauthors [59]. In the light of
the ecologic-enactive perspective [61, 76, 78], SD could
be considered participatory access for the osteopathpatient dyad. A clue to support adaptations and promote
patients’ ability to regain their agency to experience their
daily living actions, thus enhancing their health and
well-being.
The finding of the present study could inform the stakeholders involved in the updating process for the glossary
of osteopathic terminology [81], and in particular the definition of somatic dysfunction, that resulted more related
with patient perceptions than in the classical description.
There are future implications for education in which it
must be considered the implementation of clinical training with real patients (and their perceptions) during peer
practice.
In conclusion, this study reflects the common thought
of professionals that in order to support the establishment and development of the osteopathic profession
within the healthcare environment, it is necessary to corroborate all that specifically characterizes it. For this reason, it will be necessary to reinforce the concept of SD by
building a solid shared framework validated by evidence.
To obtain a broader view of the phenomenon, further
studies should be conducted to explore osteopathic physicians’ perspectives on the effectiveness construct and
evaluate the extent to which their views are consistent or
in conflict with those of the patients. The present qualitative study aimed to better clarify practitioners’ attitudes
and beliefs toward manual assessment and palpatory
findings, firstly in the osteopathic field. Nowadays there
are available data to start updating the concept of somatic
dysfunction and unravel what part of the community of
practice is perceived as an enigmatic role or influence of
the SD in osteopathic practice [13, 28]. However, there is
a need to produce compelling evidence of the SD of biological and psychological compounds [24]. Future studies should aim to generate an initial outline of the shared
model for the different manual therapies as already presented in Castagna et al. study [60]. A further step might
be represented by experimental studies to clinically test
the generated model. Once a body of literature will be
generated, there will be a need for dissemination among
educational providers and professionals. It will implement a more consistent model in clinical practice.
To the best of our knowledge, the present thematic
analysis is one of the few qualitative studies conducted
on the topic. We acknowledge some limitations, first
the study was carried out only on Italian osteopaths.
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Moreover, only one of the participants was female [45,
82, 83]. Second, the findings may not be entirely able
to generalize to other nations or circumstances, nor
can they be used to characterize the entire osteopathic
profession, indeed future studies including participants from other nationalities, and with a more balanced gender representation could generate data for an
overall framework for the model [45, 82, 83]. Moreover,
the participants were selected not just with purposive
sampling but through referrals by other participants.
This could have led to a polarization of the perspectives resulting in a possible selection bias. The abovementioned limitation was mitigated by the clinical and
academic experience of the participants in Italy as well
as in other European countries, and by their different
training and academic title achieved in Italy, France,
Germany and United Kingdom.
Furthermore, despite the research team underwent
a self-reflection activity to express their own personal
beliefs prior to the data analysis, we cannot exclude
that, especially where researchers had the same prior
opinion on a specific topic, self-confirmation biases
might have occurred in the interpretation of the interviews [43].

Conclusions
A panel of expert Italian osteopaths consider the concept
of SD as a valuable tool integrated into the osteopathic
evaluation and treatment process. The shared concept
and clinical application of SD is informed by person-centered care concepts and from the fields of neuroscience,
cognitive and complexity science. Our study reports a
common need among osteopaths to develop an evidencebased framework of SD to allow the best development of
the osteopathic profession. Moreover, this study could
help the scientific community in developing a uniform
framework for the use of palpatory findings in manual
therapies.
Abbreviations
AL: Allostatic load; COREQ: Consolidated Criteria for Reporting Qualitative
Research; ICD: International classification of diseases; OMT: Osteopathic
manipulative treatment; PARTS: Pain, Asymmetry, relative Range of motion,
changes in Tissue temperature/texture/tone, and findings from Special tests;
ROI: Registro degli Osteopati d’Italia; SD: Somatic dysfunction; TART: Tissue
texture alteration, positional Asymmetry, altered Range of motion, Tenderness.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12998-022-00444-2.
Additional file 1: Semi-structured interview
Additional file 2: The most relevant participants’ quotes

Arcuri et al. Chiropractic & Manual Therapies

(2022) 30:32

Page 13 of 15

Acknowledgements
The authors acknowledge Malta ICOM Education, Gzira, Malta, for supporting
the present article.

8.

Author contributions
Conceptualization, L.A., C.L.; methodology, L.A, C.L., J.E., G.C.; investigation, L.A.;
data curation, L.A., C.L.; writing—original draft preparation, L.A., C.L.; writing—
review and editing, L.A., C.L., G.C., M.T., J.E., M.P.; visualization, G.C., J.E., M.T., M.P.;
supervision, M.T., J.E., M.P.; project administration, L.A., C.L.; All authors have
read and agreed to the published version of the manuscript.

9.

Funding
This research received no external funding.
Availability of data and materials
The data presented in this study are available on request from the corresponding author.

10.
11.
12.
13.

Declarations
Ethics approval and consent to participate
This study was approved by the Malta ICOM (International College of Osteopathic Medicine) institutional review board (4/02/2020N. AL000296MIFT).
Informed consent was obtained from all participants involved in the study.
Consent for publication
Not applicable.
Competing interests
The authors declare no conflict of interest.
Author details
1
Malta ICOM Educational, Gżira, Malta. 2 Education Department of Osteopathy,
Istituto Superiore di Osteopatia, Milan, Italy. 3 Fondazione Santa Lucia IRCCS,
Rome, Italy. 4 Centre Pour L’Etude, la Recherche et la Diffusion Ostéopathiques,
Rome, Italy. 5 Osteopathic Service, Osteobimbo Paediatric Clinic, Rome, Italy.
6
Foundation COME Collaboration, Pescara, Italy.
Received: 27 March 2022 Accepted: 17 July 2022

14.
15.
16.

17.
18.
19.
20.
21.

References
1. Musculoskeletal Manipulations - MeSH - NCBI n.d. https://www.ncbi.nlm.
nih.gov/mesh/?term=Musculoskeletal+Manipulations. Accessed March
24, 2022
2. Rabey M, Hall T, Hebron C, Palsson TS, Christensen SW, Moloney N. Reconceptualising manual therapy skills in contemporary practice. Musculoskelet Sci Pract. 2017;29:28–32. https://doi.org/10.1016/j.msksp.2017.02.
010.
3. Triano JJ, Budgell B, Bagnulo A, Roffey B, Bergmann T, Cooperstein R, et al.
Review of methods used by chiropractors to determine the site for applying manipulation. Chiropr Man Ther. 2013;21:36. https://doi.org/10.1186/
2045-709X-21-36.
4. Moran R. Somatic dysfunction—conceptually fascinating, but does it
help us address health needs? Int J Osteopath Med. 2016;22:1–2. https://
doi.org/10.1016/j.ijosm.2016.11.001.
5. Bialosky JE, Beneciuk JM, Bishop MD, Coronado RA, Penza CW, Simon
CB, et al. Unraveling the mechanisms of manual therapy: modeling an
approach. J Orthop Sports Phys Ther. 2018;48:8–18. https://doi.org/10.
2519/jospt.2018.7476.
6. Bialosky JE, Bishop MD, Price DD, Robinson ME, George SZ. The mechanisms of manual therapy in the treatment of musculoskeletal pain: a
comprehensive model. Man Ther. 2009;14:531–8. https://doi.org/10.
1016/j.math.2008.09.001.
7. 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. J Am Osteopath Assoc. 2020;120:165–73.
https://doi.org/10.7556/jaoa.2020.029.

22.

23.
24.
25.

26.
27.
28.

29.

Tassorelli C, Tramontano M, Berlangieri M, Schweiger V, D’Ippolito M,
Palmerini V, et al. Assessing and treating primary headaches and craniofacial pain in patients undergoing rehabilitation for neurological diseases.
J Headache Pain. 2017;18:99. https://doi.org/10.1186/s10194-017-0809-z.
American Association of Colleges of Osteopathic Medicine. Glossary of
osteopathic terminology. Chevy Chase, Md.: American Association of
Colleges of Osteopathic Medicine; 2017.
World Health Organization. Benchmarks for training in traditional/
complementary and alternative medicine: benchmarks for training in
osteopathy 2010.
Bergna A, Vismara L, Parravicini G, Dal Farra F. A new perspective for
somatic dysfunction in osteopathy: the variability model. J Bodyw Mov
Ther. 2020;24:181–9. https://doi.org/10.1016/j.jbmt.2020.03.008.
European Committee for Standardisation CEN. European Standard on
Osteopathic Healthcare Provision. EN 16686, CEN-CENELEC Management
Centre: Avenue Marnix 17, B-1000 Brussels 2015.
Esteves JE, Zegarra-Parodi R, van Dun P, Cerritelli F, Vaucher P. Models and
theoretical frameworks for osteopathic care: a critical view and call for
updates and research. Int J Osteopath Med. 2020;35:1–4. https://doi.org/
10.1016/j.ijosm.2020.01.003.
Alvarez G, Van Biesen T, Roura S. Professional identity in the evolution
of osteopathic models: Response to Esteves et al. Int J Osteopath Med.
2020;36:58–9. https://doi.org/10.1016/j.ijosm.2020.05.001.
Lunghi C, Liem T. Models and theoretical frameworks for osteopathic
care—a critical view and call for updates and research. Int J Osteopath
Med. 2020;37:48–51. https://doi.org/10.1016/j.ijosm.2020.07.004.
Ménard M, Draper-Rodi J, Merdy O, Wagner A, Tavernier P, Jacquot E,
et al. Finding a way between osteopathic principles and evidence-based
practices: Response to Esteves et al. Int J Osteopath Med. 2020;37:45–7.
https://doi.org/10.1016/j.ijosm.2020.07.006.
Noy M, Macedo L, Carlesso L. Biomedical origins of the term “osteopathic lesion” and its impact on people in pain. Int J Osteopath Med.
2020;37:40–3. https://doi.org/10.1016/j.ijosm.2020.06.002.
Sampath KK, Fairs E. A piece of the puzzle: response to Esteves et al. Int J
Osteopath Med. 2020;38:39–40. https://doi.org/10.1016/j.ijosm.2020.10.
010.
Vogel S. Continuing debates about models of practice. Int J Osteopath
Med. 2020;37:1–2. https://doi.org/10.1016/j.ijosm.2020.09.001.
Vogel S. W(h)ither osteopathy: a call for reflection; a call for submissions
for a special issue. Int J Osteopath Med. 2021;41:1–3. https://doi.org/10.
1016/j.ijosm.2021.09.001.
Nesi J. Models and theoretical frameworks for osteopathic care—a critical
view from a nonregulated country. Int J Osteopath Med. 2020;36:62–3.
https://doi.org/10.1016/j.ijosm.2020.05.006.
Steel A, Foley H, Redmond R. Person-centred care and traditional philosophies in the evolution of osteopathic models and theoretical frameworks:
Response to Esteves et al. Int J Osteopath Med. 2020;36:60–1. https://doi.
org/10.1016/j.ijosm.2020.03.001.
Liem TAT. Still’s osteopathic lesion theory and evidence-based models
supporting the emerged concept of somatic dysfunction. J Am Osteopath Assoc. 2016;116:654–61. https://doi.org/10.7556/jaoa.2016.129.
Fryer G. Somatic dysfunction: an osteopathic conundrum. Int J Osteopath
Med. 2016;22:52–63. https://doi.org/10.1016/j.ijosm.2016.02.002.
Lunghi C, Consorti G, Tramontano M, Esteves JE, Cerritelli F. Perspectives
on tissue adaptation related to allostatic load: scoping review and integrative hypothesis with a focus on osteopathic palpation. J Bodyw Mov
Ther. 2020;24:212–20. https://doi.org/10.1016/j.jbmt.2020.03.006.
Tozzi P. A unifying neuro-fasciagenic model of somatic dysfunctionunderlying mechanisms and treatment—Part I. J Bodyw Mov Ther.
2015;19:310–26. https://doi.org/10.1016/j.jbmt.2015.01.001.
Tozzi P. A unifying neuro-fasciagenic model of somatic dysfunctionunderlying mechanisms and treatment—Part II. J Bodyw Mov Ther.
2015;19:526–43. https://doi.org/10.1016/j.jbmt.2015.03.002.
Tramontano M, Tamburella F, Dal Farra F, Bergna A, Lunghi C, Innocenti
M, et al. International overview of somatic dysfunction assessment
and treatment in osteopathic research: a scoping review. Healthcare.
2022;10:28. https://doi.org/10.3390/healthcare10010028.
Licciardone JC, Kearns CM, King HH, Seffinger MA, Crow WT, Zajac P, et al.
Somatic dysfunction and use of osteopathic manual treatment techniques during ambulatory medical care visits: a CONCORD-PBRN study.

Arcuri et al. Chiropractic & Manual Therapies

30.

31.
32.

33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44.

45.
46.
47.
48.
49.

50.
51.
52.

(2022) 30:32

J Am Osteopath Assoc. 2014;114:344–55. https://doi.org/10.7556/jaoa.
2014.072.
Bettelli L, Pisa V, Formica A. “I do it my way”—Italian osteopaths’ beliefs
and attitudes about five osteopathic models: a qualitative study. Int J
Osteopath Med. 2020;38:57–64. https://doi.org/10.1016/j.ijosm.2020.10.
009.
Grace S, Orrock P, Vaughan B, Blaich R, Coutts R. Understanding clinical
reasoning in osteopathy: a qualitative research approach. Chiropr Man
Ther. 2016;24:6. https://doi.org/10.1186/s12998-016-0087-x.
Santiago R, Campos B, Moita J, Nunes A. Response to: Models and
theoretical frameworks for osteopathic care—a critical view and call for
updates and research. Int J Osteopath Med. 2020;37:52–3. https://doi.
org/10.1016/j.ijosm.2020.07.001.
Gooberman-Hill R. Qualitative approaches to understanding patient
preferences. Patient. 2012;5:215–23. https://doi.org/10.1007/BF03262494.
Vaismoradi M, Turunen H, Bondas T. Content analysis and thematic
analysis: Implications for conducting a qualitative descriptive study. Nurs
Health Sci. 2013;15:398–405. https://doi.org/10.1111/nhs.12048.
Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3:77–101. https://doi.org/10.1191/1478088706qp063oa.
Thomson OP, Petty NJ, Scholes J. Grounding osteopathic research—introducing grounded theory. Int J Osteopath Med. 2014;17:167–86. https://
doi.org/10.1016/j.ijosm.2013.07.010.
Cerritelli F, Lanaro D. Elementi di ricerca in osteopatia e terapie manuali.
Napoli: EdiSes; 2018.
Corbin JM, Strauss A. Grounded theory research: procedures, canons, and
evaluative criteria. Qual Sociol. 1990;13:3–21. https://doi.org/10.1007/
BF00988593.
Tong A, Sainsbury P, Craig J. Consolidated Criteria for Reporting
Qualitative Research (COREQ): a 32-item checklist for interviews and
focus groups. Int J Qual Health Care J Int Soc Qual Health Care ISQua.
2008;19:349–57. https://doi.org/10.1093/intqhc/mzm042.
Birt L, Scott S, Cavers D, Campbell C, Walter F. Member checking: A tool to
enhance trustworthiness or merely a nod to validation? Qual Health Res.
2016;26:1802–11. https://doi.org/10.1177/1049732316654870.
Nowell LS, Norris JM, White DE, Moules NJ. Thematic analysis:
striving to meet the trustworthiness criteria. Int J Qual Methods.
2017;16:1609406917733847. https://doi.org/10.1177/1609406917733847.
Schwandt TA. Dictionary of qualitative inquiry. Dict Qual Inq.
2001;7:281–306.
Engward H, Davis G. Being reflexive in qualitative grounded theory:
discussion and application of a model of reflexivity. J Adv Nurs.
2015;71:1530–8. https://doi.org/10.1111/jan.12653.
Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood K.
Purposeful sampling for qualitative data collection and analysis in mixed
method implementation research. Adm Policy Ment Health Ment Health
Serv Res. 2015;42:533–44. https://doi.org/10.1007/s10488-013-0528-y.
Malterud K, Siersma VD, Guassora AD. Sample size in qualitative interview
studies: guided by information power. Qual Health Res. 2016;26:1753–60.
https://doi.org/10.1177/1049732315617444.
Ericsson KA, Prietula MJ, Cokely ET. The making of an expert. Harv Bus
Rev. 2007;85(114–21):193.
Registro degli Osteopati d’Italia. Regist DEGLI OSTEOPATI D’ITALIA n.d.
https://www.registro-osteopati-italia.com/. Accessed 6 Mar 2022
Oliffe JL, Kelly MT, Gonzalez Montaner G, Yu Ko WF. Zoom interviews: benefits and concessions. Int J Qual Methods. 2021;20:16094069211053522.
https://doi.org/10.1177/16094069211053522.
Archibald MM, Ambagtsheer RC, Casey MG, Lawless M. Using zoom
videoconferencing for qualitative data collection: perceptions and
experiences of researchers and participants. Int J Qual Methods.
2019;18:1609406919874596. https://doi.org/10.1177/1609406919874596.
Santhosh L, Rojas JC, Lyons PG. Zooming into focus groups: strategies for qualitative research in the era of social distancing. ATS Scholar.
2021;2:176–84. https://doi.org/10.34197/ats-scholar.2020-0127PS.
World Medical Association. World Medical Association Declaration of
Helsinki. Ethical principles for medical research involving human subjects.
Bull World Health Organ 2001;79:373–4.
Guest G, Namey E, Chen M. A simple method to assess and report
thematic saturation in qualitative research. PLOS ONE. 2020;15:e0232076.
https://doi.org/10.1371/journal.pone.0232076.

Page 14 of 15

53. Lunghi C, Iacopini A, Baroni F, Consorti G, Cerritelli F. Thematic analysis of
attitudes held by a group of Italian osteopaths toward osteopathic evaluation, treatment, and management in the neonatal and pediatric field: a
qualitative study. J Manipulative Physiol Ther. 2021;44:164–75. https://doi.
org/10.1016/j.jmpt.2020.07.004.
54. Bagagiolo D, Rosa D, Borrelli F. Efficacy and safety of osteopathic
manipulative treatment: an overview of systematic reviews. BMJ Open.
2022;12:e053468. https://doi.org/10.1136/bmjopen-2021-053468.
55. Basile F, Scionti R, Petracca M. Diagnostic reliability of osteopathic tests: a
systematic review. Int J Osteopath Med. 2017;25:21–9. https://doi.org/10.
1016/j.ijosm.2017.03.004.
56. Consorti G, Basile F, Pugliese L, Petracca M. Interrater reliability of osteopathic sacral palpatory diagnostic tests among osteopathy students. J
Am Osteopath Assoc. 2018;118:637–44. https://doi.org/10.7556/jaoa.
2018.132.
57. Bicalho E, Vieira L, Makita DK, Rivas L. Inhibitory tests as assessment tools
for somatic dysfunctions: mechanisms and practical applications. Cureus.
2020;12:e7700. https://doi.org/10.7759/cureus.7700.
58. Liem T, Lunghi C. Reconceptualizing principles and models in osteopathic care: a clinical application of the integral theory. Altern Ther Health
Med 2021:AT6750.
59. Baroni F, Ruffini N, D’Alessandro G, Consorti G, Lunghi C. The role of touch
in osteopathic practice: a narrative review and integrative hypothesis.
Complement Ther Clin Pract. 2021;42:101277. https://doi.org/10.1016/j.
ctcp.2020.101277.
60. Castagna C, Consorti G, Turinetto M, Lunghi C. Osteopathic models
integration radar plot: a proposed framework for osteopathic diagnostic
clinical reasoning. J Chiropr Humanit. 2021;28:49–59. https://doi.org/10.
1016/j.echu.2021.09.001.
61. Cerritelli F, Esteves JE. An enactive-ecological model to guide patientcentered osteopathic care. Healthcare. 2022;10:1092. https://doi.org/10.
3390/healthcare10061092.
62. Fryer G. Integrating osteopathic approaches based on biopsychosocial
therapeutic mechanisms. Part 1: the mechanisms. Int J Osteopath Med.
2017;25:30–41. https://doi.org/10.1016/j.ijosm.2017.05.002.
63. Fryer G. Integrating osteopathic approaches based on biopsychosocial
therapeutic mechanisms. Part 2: clinical approach. Int J Osteopath Med.
2017;26:36–43. https://doi.org/10.1016/j.ijosm.2017.05.001.
64. Lederman E. A process approach in osteopathy: beyond the structural
model. Int J Osteopath Med. 2017;23:22–35. https://doi.org/10.1016/j.
ijosm.2016.03.004.
65. Smith D. Reflecting on new models for osteopathy—it’s time for change.
Int J Osteopath Med. 2019;31:15–20. https://doi.org/10.1016/j.ijosm.2018.
10.001.
66. Ménard M, Couvertier M, Awai L, Esteves JE, Bideau B, Vaucher P. Exploring
lumbo-pelvic functional behaviour patterns during osteopathic motion
tests: a biomechanical (en)active inference approach to movement
analysis. Int J Osteopath Med 2022; https://doi.org/10.1016/j.ijosm.2022.
05.001.
67. WHO. ICD-10 Version: Somatic Dysfunction M99.0 2019. https://icd.who.
int/browse10/2019/en#/M99.0. Accessed 16 June 2022
68. International Classification of Diseases (ICD) n.d. https://www.who.int/
standards/classifications/classification-of-diseases. Accessed 16 June
2022
69. Baroni F, Tramontano M, Barsotti N, Chiera M, Lanaro D, Lunghi C.
Osteopathic structure/function models renovation for a person-centered
approach: a narrative review and integrative hypothesis. J Complement
Integr Med 2021. https://doi.org/10.1515/jcim-2021-0430.
70. Cerritelli F, Cardone D, Pirino A, Merla A, Scoppa F. Does osteopathic
manipulative treatment induce autonomic changes in healthy participants? A thermal imaging study. Front Neurosci. 2020;14:887. https://doi.
org/10.3389/fnins.2020.00887.
71. d’Alcalà CR, Webster DG, Esteves JE. Interoception, body awareness and
chronic pain: results from a case–control study. Int J Osteopath Med.
2015;18:22–32. https://doi.org/10.1016/j.ijosm.2014.08.003.
72. Casals-Gutiérrez S, Abbey H. Interoception, mindfulness and touch: a
meta-review of functional MRI studies. Int J Osteopath Med. 2020;35:22–
33. https://doi.org/10.1016/j.ijosm.2019.10.006.
73. D’Alessandro G, Cerritelli F, Cortelli P. Sensitization and interoception as
key neurological concepts in osteopathy and other manual medicines.
Front Neurosci. 2016;10:100. https://doi.org/10.3389/fnins.2016.00100.

Arcuri et al. Chiropractic & Manual Therapies

(2022) 30:32

Page 15 of 15

74. Cerritelli F, Chiacchiaretta P, Gambi F, Perrucci MG, Barassi G, Visciano C,
et al. Effect of manual approaches with osteopathic modality on brain
correlates of interoception: an fMRI study. Sci Rep. 2020;10:3214. https://
doi.org/10.1038/s41598-020-60253-6.
75. Cerritelli F, Chiacchiaretta P, Gambi F, Ferretti A. Effect of continuous touch
on brain functional connectivity is modified by the operator’s tactile
attention. Front Hum Neurosci. 2017;11:368. https://doi.org/10.3389/
fnhum.2017.00368.
76. Esteves JE, Cerritelli F, Kim J, Friston KJ. Osteopathic care as (en)active
inference: a theoretical framework for developing an integrative hypothesis in osteopathy. Front Psychol. 2022;13:812926.
77. Bohlen L, Shaw R, Cerritelli F, Esteves JE. Osteopathy and mental health:
an embodied, predictive, and interoceptive framework. Front Psychol.
2021;12:767005. https://doi.org/10.3389/fpsyg.2021.767005.
78. McParlin Z, Cerritelli F, Friston KJ, Esteves JE. Therapeutic alliance as active
inference: the role of therapeutic touch and synchrony. Front Psychol.
2022;13:783694.
79. Tramontano M, Cerritelli F, Piras F, Spanò B, Tamburella F, Piras F, et al. Brain
connectivity changes after osteopathic manipulative treatment: a randomized manual placebo-controlled trial. Brain Sci. 2020;10:E969. https://
doi.org/10.3390/brainsci10120969.
80. Cerritelli F, Lunghi C, Esteves JE, Vaucher P, van Dun PLS, Alvarez G, et al.
Osteopathy: Italian professional profile: a professional commentary by a
group of experts of the European community of practice. Int J Osteopath
Med. 2021;40:22–8. https://doi.org/10.1016/j.ijosm.2021.03.004.
81. WHO Collaborative Project Task Forces—Osteopathic International Alliance n.d. https://oialliance.org/who-collaborative-project-task-forces/.
Accessed 20 June 2022
82. Weber AM, Gupta R, Abdalla S, Cislaghi B, Meausoone V, Darmstadt GL.
Gender-related data missingness, imbalance and bias in global health
surveys. BMJ Glob Health. 2021;6:e007405. https://doi.org/10.1136/
bmjgh-2021-007405.
83. Castleberry A, Nolen A. Thematic analysis of qualitative research data: Is it
as easy as it sounds? Curr Pharm Teach Learn. 2018;10:807–15. https://doi.
org/10.1016/j.cptl.2018.03.019.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

