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Preliminary Development of a Complex I ntervention for Osteopathic
Management of Dysfunctional Breathing

Short Title:Osteopathic Management of Dysfunctional Breathing

ABSTRACT

Background
Breathing retraining (BRT) is commonly used durasieopathic consultations as an adjunct to

osteopathic manual therapy (OMT) for assessmentraatinent of breathing-related dysfunction.
Although BRT and OMT are widely recognised withsteppathy and other allied health disciplines,
there are few descriptions of clinically applicaptetocols in the literature.

Objective

To describe the development of a dual-protocol éanrk (BRT and OMT) for assessment and
treatment of dysfunctional breathing.

Design
Development and evaluation of a complex intervemtio

Methods

Cyclical, iterative processes of development, fahisi and piloting, evaluation and subsequent
redevelopment were applied in the design of twaceptual protocols for BRT and OMT.

Results

The resulting BRT protocol consists of progressiteps of breathing practice in three body positions
(neutral, flexion, extension), followed by a guide more advanced breathing challenges that can be
tailored towards the individual. The OMT protocobpides a semi-standardised assessment and
treatment plan, which details body regions for sssent of somatic dysfunction and a list of
techniques that can be selected according to poaer clinical judgement, based on patient
presentation and preferences, and clinical context.

Conclusions

Here we present a clinically applicable guide faoanplex intervention entailing assessment and
management of dysfunctional or abnormal breatimglementation of this protocol within the
clinical setting is now recommended, along witha@ing development, and further randomised

clinical trials assessing its efficacy, effectiveseand acceptability.

Key Words:Abnormal Breathing Pattern Disorders, BreathingfDiystion, Breathing Exercises,
Physical Therapy Techniques, Osteopathic Maniprati



INTRODUCTION

Dysfunctional breathing (DB) is an alteration ie thormal patterns of breathing and results in
intermittent or chronic symptoms mediated throughrmgchanical, biochemical and psychological
mechanisms.[1] Multifactorial, diffuse, but cumuNat pathological and pathophysiological changes
make DB difficult to diagnose, and a diagnosis &fiB often arrived at by exclusion.[2] DB may
present with diverse symptoms and signs includasgiratory, cardiac, neurological, metabolic and
gastrointestinal presentations.[3] Many of thesagpms arise from respiratory alkalosis brought
about by chronic or transient bouts of hypervetitfaand the term ‘hyperventilation syndrome’ has
often been used to describe this state.[4] Howetvisrnow accepted that the clinical picture of DB
encompasses more than traditionally recognisedrizgpglation syndrome, since experimentally
provoked hyperventilation will not consistentlyaifisymptoms, and symptoms may appear in the
absence of decreased end-tidal p{*) 6] Furthermore, distinctions have recentlyrbeede
between thoracic (involving ventilatory alteratiprend extra-thoracic (e.g. vocal cord dysfunction)
forms of DB.[3, 7]

Symptoms arising from DB may occur independentlgtber medical conditions or secondary to
them.[4, 8, 9] DB is also strongly associated \aitixiety and affective states.[10] To date there has
been no attempt to establish a consensus on diagooteria for DB. For this reason, and because
most evidence associating DB with other medicaldams is cross-sectional, it is difficult to
establish whether conditions may cause or exaaDRtor, conversely, when symptoms arising

from DB exacerbate the existing condition.

Various interventions have been developed to addd&s[11, 12] These can be broadly classified
into two groups: (i) those that focus on improvoamnscious neuromuscular control of ventilation,
commonly referred to as ‘breathing retraining’ (BRand (ii) those that apply manual therapy to

improve the mechanical function of body structure®lved in breathing.

Courtney and Greenwood,[13] and more recently ©hagji4, 15] have outlined principles of
osteopathic assessment and management of DB. Bdsigitthere are few clear descriptions of a
practical osteopathic approach to DB in the liter@t\We propose that a comprehensive approach
should encompass both BRT and osteopathic marer@gi (OMT). The aims of BRT are to aid
neuromuscular reacquisition of normal breathinggoas and to utilise and reinforce alterations in
respiratory function facilitated by OMT. OMT, orntiaular manual therapy techniques, may have a
role in improving breathing mechanics, in thoséhwetironic conditions [16-19] or in healthy
individuals [20], by mitigating biomechanical onsatic dysfunction that interferes with motor skill

training in the form of BRT. Thus, BRT and OMT miag co-dependent within an intervention.



Complex interventions comprise multiple interactiagtures, those arising from the intervention
itself, as well as from a diversity of behaviourhhracteristics of both patients and practitiofizt$.
Craiget al., 2008 have described a process of developmersibfliy and piloting, evaluation, and
implementation as key elements in the design ofpdexninterventions.[21] Here we describe
iterative cycles of these elements employed irirthial development and preliminary evaluation of
two protocols for an individualised approach teeogiathic management of DB, incorporating both
BRT and OMT.

METHODS

Development Phases
Key processes for development of BRT and OMT prl®were adapted from Cragyal.’s 2008

model for developing and evaluating complex intati@s.[21] Craiget al. argue that in practice, the
four elements of their model (Development, Feasyand Piloting, Evaluation, and Implementation)
may not occur in a linear or even cyclical sequehleze, we describe three iterative cycles of
Development, Feasibility and Piloting, and Evaloatieading to the development of a complex
intervention ready for Implementation (Figure htekmediate protocols were delivered in a
randomised-controlled clinical trial investigatitige effect of BRT and OMT on DB symptoms,
cardiac autonomic measures and exercise econornmyd@ITrial Registration:
ACTRN12613001267741; Research Ethics Approval: URBC3-1080).

First Iteration: Concept 1
The first stage of development entailed identifaabf the evidence base for breathing interverstion

underlying theory surrounding mechanisms and cticimcal ideas and practice. A literature review
was undertaken and a 3-hour symposium was orgabistte authors (Symposium [), at which
clinicians with a special interest and expertisBBwere invited to deliver a talk on evidence and
experience surrounding recognition, assessmentmamagement of the condition specific to their
differing fields of practice. Symposium | concludedh a discussion about the common features of
optimal management of the patient experiencing ipBpgoms. Included in this discussion were
suggestions about the likely clinical aims of OMSTveell as of body positions that would provide
sufficient challenge for practice of diaphragmdtieathing. Thus, protocols for an integrated
intervention which included plans for OMT plus sifieRT were developed from this symposium
(Concept 1). The BRT protocol was designed to alomwe-based practice for the purpose of
improving habitual breathing patterns. It was supgabby online and printed materials and guidelines
for regular assessment of progress. The OMT protoas a goal-oriented semi-standardised
osteopathic assessment and treatment plan for motyatunction associated with breathing

dysfunction. Feasibility testing and piloting of t@@pt 1 involved a series of informal workshops at



which the concepts were presented to postgradead dsteopathy students and clinical tutors, who

applied the suggested approaches on each oth@ravided feedback.

Development: ==& Concept 1.
Literature review

Symposium 1: Devising
challenging body posi-
tions.

®

Evaluation

tions and workshops:

Analysing feedback from presenta-

Ranking positions into order of diffi-

Development:
Concept 3.

Development: -
Concept 2.

Filming BRT videos., Concept 4.
¥
Feasibility and Piloting Feasibility and Piloting Feasibility and Piloting 2 & =
Workshopping, presenting concept Implementation of Concept 2 in a RCT, Comments from experts. e E
-
ialling challeng- . . 5
to peers and tutors, trialling challeng: a8an S -
ing positions and supportive litera- [
twre e m——
s oo [
Evaluation Evaluation 4/ i
Symposium 2: Presentation and discussion of con- Workshopping with experts. 1
cept 2 attributes by 8 practitioners, who trialed 'l
concept 2. Field notes were identified.

culty, removal of unnecessary posi-
tions.

Implemen?

Concept 1.

A rudimentary OMT protocol con-
sisting of regions to be examined:
soft tissue/muscle of that region,
the lesion, dysfunction presence
and treatment techniques. A rudi-
mentary BRT protocol consisting of
4 stages: Stage 1, BRT; Stages 2—4,
rudimentary challenging positions.

Concept 3.
The OMT protocol was Concept 2 with the addition of two body

Concept 2.
A cohesive OMT protocol consisting of regions to be assessed:
notable joint/soft tissue of the region, presence and nature of
dysfunction, treatment technigues. A BRT protocol consisted of a
series of 27 steps, split into four stages: Stage 1, BRT; Stages 2—
4, progressively challenging positions.

regions. The BRT protocol is split into two parts: retraining
breathing, and challenging positions of either neutral, compres-
sive or stretch in nature.

Concept 4 (Current).
The OMT protocol remained
unchanged. The BRT is a 3-
stage comprehensive ap-
proach to breathing retrain-
ing. Stage 1, BRT focus; Stage
2, challenging breathing posi-

Alterations:

@ oMT: *Addition of dysfunctional criteria T.AR.T. *Removal of lesion type and addition of assessment method|s) for dysfunction.

BRT: *Addition of body position images. *Challenges were ordered linearly based on their difficulty

® OMT: *Pelvic and abdominal regions were added.

BRT: *Exercise guidance was omitted, the protocol was split into two parts: BRT and challenging positions. *Positions were categorised as neutral,
flexion or extension. *Rotation was considered: static rotational forces from ipsi-lateral limb positions were added. *Lateral rib education was added
© OMT: *A change inlayout occurred.

BRT: *An individually tailored stage was added. *Superfluous positions were omitted. *Aflow diagram process was created.

tions, pertaining to neutral,
flexion or extension body
positions; Stage 3, supple-
mentary and tailored breath-
ing challenges.

Figure 1. Development and Evaluation of a Comphdgrivention for Dysfunctional Breathing.
Abbreviations are as follows: BRT, breathing retiag; OMT, osteopathic manual therapy; RCT,
randomised controlled trial; TART, texture, asymmpetange of motion, and tenderness.

Second Iteration: Concept 2 (Clinical Trial) Praitsc
Feedback from the informal workshops was analyisett protocols were revised to develop Concept

2 which was then utilised as the intervention i ¢hnical trial.[22] For the BRT, the order of
exercises was adapted to facilitate gradual pregresand for OMT, simplified guidelines for
assessment of somatic dysfunction were added. Bggaopath clinicians, who expressed an interest
in being involved in this area of research, evadahe intervention while treating healthy actixé (
hours exercise/week) 19 — 45 year old participatis perceived that breathing might be limiting
their exercise performance, recruited as part®ttimical trial. Clinicians included both clinical
teaching staff (n = 3), and private practitioners=(5). All except one of these clinicians attended
Symposium |, and all were invited to participat@iaecond 3-hour symposium (Symposium II),
scheduled 9 months after the first. Five of theiclans prepared a presentation for Symposium II,
and the remaining three provided written or vefbatlback to authors, for which they were instructed
to critique the Concept 2 protocols used withinghely and during their routine clinical practice.

They were asked to consider practical utility, asgects requiring development and modification. In



order to synthesise information coming from the#igoes, two investigators (JB and CB)

independently produced field notes from the feekipsovided.

Third Iteration: Concept 3
On the basis of the evaluative process of Concgpb@cols following Symposium I, the

development team made modifications to the protoatiich were then documented as Concept 3.
Several key changes were made to the BRT and OMfbqwls. The BRT protocol was rearranged
into 3 stages from the original 27 steps, sevaydylpositions were removed and more emphasis was
placed on ‘lateral rib breathing’. The OMT protoceteived two further specifically-identified

regions for assessment of somatic dysfunctionpéhes and abdominal wall regions. Concept 3
protocols were distributed to practitioners and agsb the research group for comment. Further
minor refinement took place following informal peegation and discussion with field experts at a
national osteopathic conference, resulting in #hneetbpment of Concept 4 protocols presented here.
The OMT protocol was unaltered between ConcepteddaMost of the changes within the second
and third iterations therefore occurred in the satégn of the BRT protocol. The key changes made at

each stage of concept development are summarised ot of Figure 1.

RESULTS

Concept 4: Breathing Retraining (BRT) Protocol
The resulting Concept 4 BRT protocol is arrangethire stages. Stage 1 focusses on developing

components of supposed optimal breathing (Figur&t2ge 2 consists of three routines which each
progressively introduce a series of challengingtiiag positions emphasising neutral, flexed or
extended body positions. The order of the flexind extension routines is interchangeable, with the
position providing the lesser challenge to the grener implemented first (Figure 3). Stage 3
comprises a guide to individually-tailored functaibreathing challenges and static supplementary
breathing challenges (Figure 3). Practitioner agiept self-assessment of breathing quality foheac
step in the progression was an integral part optléocol. Assessments were made of whether
breathing was appropriately nasal and abdomin&ilaton was longer in duration than inhalation
with an appropriate following pause, had consistieytthm, and had appropriate rate and sounds.

Progress was recorded on a simple breathing assesfomm (not shown).



STAGE 1 BREATHING RETRAINING PROGRESSION

Step 1: Nasal passage awareness Step 4: ‘Out’ breath longer than in breath. Step 8: N.O.P.E while lying on your back with

Feel the air flow in through the nose The length of your out breath should be equal to, or % —— »  your knees bent.

into the back of the throat.

Feel the warm air coming out through

the nasal passage and over the lip.

This can be aided by pursing the up-

per lip or placing a finger on top of

the lip.

Maintain awareness of breathing;

keep thinking about the air flowing

through your nose. After the end of each out breath pause for a second,
then inhale.

longer than your in breath. Comfortably alter your
breath, stay relaxed, changing it when ready.

Step 5: Pause after out breath

Step 9: N.O.P.E while lying on your back, legs straight.

. Step 6: Evenness of breath
Step 2: Hi-Lo awareness
Ensure that each breath is as deep/shallow
Place one hand on your chest

the other over your abdo-
men (in between your ribs
and navel), feel which hand
rises the most.

as all the previous and the duration of
breaths are the same.

Step 7: Steps C, D, E and F. (Nasal, Out, Pause, Evenness = “N.O.P.E”)

Note that the Steps 3 to 6 are the characteristics features of a ‘good breath’. To help make

this memorable we use the acronym “N.O.P.E”, where N = Nasal breathing, O = Out longer
Step 3: Nasal breathing with abdominal move- than in, P = pause at end of our breath, E = evenness of breath. Give it a go. Nasal
ment j Step 10: N.O.P.E while seated. Out
The aim here is to breathe through your nose, ensure your abdo-
men rises during your in breath and falls during your out breath.
Your upper chest should stay motionless. Feel your lower ribs Pa U Se
move out to the side as well as to the front and back. Awareness
of mation can be aided by using a towel or belt wrapped around Eve nness

the abdomen, or by placing a weight upon the abdomen or
chest. Blow a balloon up 1/4 full, keep it in your mouth as seen
on the video. If you use your mouth to breathe, the balloon will

change in size, ensure this does not occur.

Figure 2: Concept 4 Breathing Retraining ProtoSthge 1.

Stage 1 of breathing retraining (BRT) protocol, sieting of 10 challenge steps. Breathing awareness
is developed (Steps 1 & 2); a series of indepenbliex@thing patterns are taught (Steps 3 — 6); then
combined (Step 7). Finally, the combined breatipiatjern is maintained during seated and supine
body positions (Steps 8 — 10).



BREATHING RETRAINING PROGRESSION

STAGE 1 (BREATHING RETRAINING)

Nasal Out Pause Evenness (N.O.P.E) Breathing (se Stage 1 chart for further instrctions and positions).

Nasal breathe in and Out breath is 1 Evenness of breath
N = out of your abdomen Q= ﬂu _reg l:l onger P = Pause after out breath. E = duration and
and lower rib cage. QRO 0L preat consistency.

l
STAGE 2 (PROGRESSION)

The goal is to maintain N.O.P.E breathing in the following static positions.

EXTENSION STA RT FLEXION

Supine knees up? Seated slumped?

Prone?

2 . Standing slumped?
4 7
z 4
) &
a b}
« 2
2 g
g £
g g
4 =

Standing hands over head, with Standing?

back arc (no flacing of the ribs)? 1 Yes

Yes
Which is the easier?

Squat?
lyes

Seated slumped All Extension passed?
Yes Yes

N] Q
Attempt Flexion positions. \ / Attempt Extension positions.

All Flexion passed?

STAGE 3 (TAILORED CHALLENGES)

Functional movements : Walking, Walking hands over head, Walking with weight.

ii !! \‘JI -L

Supplementary static positions:

B AW

Standing hands over Supine hands over Turkish getup Dczd bug Hanging
head with weight head with weight
During any given task, activity, position ot stressor, attempt to maintain N.O.PE breathing, Breathing Re-Training Quick Reference Version 3.1qJB
increase the intensity and duration as required. You own an action if you can breathe in it. Benjamin, ].G., Verhoeff, WX, Moran, R W, Bacon, CJ.

Figure 3: Concept 4 Breathing Retraining ProtoAdll Stages.

The entire progression in the Concept 4 breathétrgining (BRT) protocol. Stage 1: Breathing
retraining focus; Stage 2: Challenging breathingjtimms, pertaining to neutral, flexion or extemsio
body positions; Stage 3: Supplementary and tailbredthing challenges.

Nasal, Out, Pause, Evenness (N.O.P.E.) acronymnasess breathing, exhalation longer than
inhalation, pause following inhalation, and evesnafsbreath.

~



Concept 4. Osteopathic Manual Therapy (OMT) Prdtoco
The resulting Concept 4 OMT protocol was desigreed aemi-standardised assessment and treatment

approach, which provided a list of body regions tmekevant to addressing somatic components of
breathing dysfunction and a range of techniquesctsd according to practitioners’ clinical
judgements, based on patient presentation andrenefes and clinical context (Table 1). An
accompanying treatment worksheet and notation isysi@s also developed (see supplementary

online material).

Table 1. Osteopathic manual therapy assessmerttestchent approach.

A. Physical examination and assessment 8. For each region in which somatic
identify presence of somatic dysfunction irdysfunction is present, address by

each of the following regions:

selecting, at the practitioner’s clinical
judgement, one or more of the
following osteopathic techniques:

Mandatory
1. Cervical spine
(upper, and mid-cervical spine)
2. Cervico-thoracic spine
3. Thoracic spine
3a. Upper thoracic spine and ribs

(ribs 1-2 ; sternoclavicular,
acromioclavicular joints)

3b. Lower thoracic spine and ribs
(ribs 3—12; diaphragm)
4. Lumbar spine (L1-S1; iliopsoas)
5. Pelvis

6. Abdominal wall

Discretionary

1. Other region/s

Soft-tissue techniques

Myofascial release

Positional release / strain-counterstrain
Functional technique

Balanced ligamentous tension
Muscle-energy techniques

High-velocity, low-amplitude
manipulation

Joint mobilisation / articulation

Mobilisation with movement

Notes: L = lumbar vertebrae; S = sacral vertebrae.



DISCUSSION

This report describes the preliminary developméiat tnoeatment and management approach that
could be practically implemented with individualsavexhibit signs or symptoms of DB. The
development of this integrated BRT and OMT approaahk undertaken with the collaboration of
practicing osteopaths and other clinicians withegtipe in breathing dysfunction. Clinician feedback
on the concept protocols was reflective and divargkoccurred at several stages, enabling
consideration of their use in a wide range of cxtstand adaptations which are likely to improve

general clinical applicability.

Several ideas that arose from evaluation withirtiinee development cycles warrant discussion.
Firstly, various collateral benefits of followinge BRT protocol have been identified. Secondly,
though feedback from practitioners indicated acgptface validity and applicability within routine
clinical settings, the applicability of the BRTttwe clinical situation was the focus of critical
reflection at all stages of the evaluation procB&slection occurred particularly in relation tssmsn
duration and number of challenge steps in the pobtd he possibility that some steps in the BRT

protocol might be redundant in most clinical sitoa$ was considered.

For the OMT protocol, evaluation has centred oputgose and use amongst practitioners with a
diverse range of practice styles. Further discusg@rtaining to both protocols and their integnmatio
includes the implications of assessing the Con2€flinical Trial) protocols on healthy active
individuals and the length of time required to céetethe protocols in relation to a typical

osteopathic consultation.

Collateral Benefits of the BRT Protocol
An unanticipated outcome for use of the protocas et previously unidentified dysfunction

became apparent to practitioners in the courselofeding the BRT. Using the protocol sometimes
uncovered musculoskeletal dysfunctions such asimegbeange of movement or motor patterns, for
example an inability to lateral rib breathe wadhighted in flexion positions. Sometimes
dysfunctions unrelated to the main purpose ofésewere highlighted when individuals failed to
assume positions, for example poor ankle dorsiflexvas identified during a failed squat attempt.
Alternatively, musculoskeletal dysfunction notedirdy regions indirectly associated with breathing
function were reported to affect breathing in derteody positions, such as a propensity to upgeer ri

breathe during ipsilateral glenohumeral externtidtron, with shoulder joint dysfunction.

Another indirect benefit of BRT implementation ribia the evaluation process was an observed
improvement of breathing and whole body awarenesssometimes developed simultaneously with
its use. Improved awareness of body functions, édrtimteroception’,[23] could possibly increase the

ease of acquisition of the BRT challenges, howghisrneeds to be further investigated.



Applicability of the Protocols to the Clinical Sétion
The length of time required to integrate thesequuols may exceed the duration of routine

osteopathic consultation in usual practice. Intreteto the BRT protocol, evaluators made a number
of suggestions about how the process could be ediapiaddress this. For example, some clinicians
reported ‘cherry-picking’ challenging positions #ipable to their patient and testing-retesting the
patients only on these challenges. Furthermoreesdimicians, particularly in the evaluation of the
Concept 2 protocol, considered some steps to hadzaht in most clinical situations, and that

shortening and simplifying the protocol might impeats applicability.

We have attempted to incorporate modern principlesotor skill development within the BRT
protocol. A current model for developing a well#ieed, resilient motor pattern is to allow

exploration and practice of the best movement Emiwithin a range of practice conditions.
Schdllhornet al. argue for the importance of applying variationgimematic and kinetic properties of
movement in its acquisition to stabilise learni@g][These authors demonstrate 94% greater
improvement in a group of young hurdlers randomslsigned to a 6-week training programme
incorporating variability in body positions and gtiae tasks. The programme was oriented towards
developing individual and situational movement sohs in hurdling, compared to a more traditional
practice towards mastery of traditional drills d#sgpng increasing similarity to the supposed optima
movement technique.[24] Therefore in the final Bitdtocol, additional scope for adapting breathing
in a greater variety of situations has been pralitferespiratory mobility is increased by OMT, the
the range of possible movements (degrees of frepdonved in these situations would also have
increased, perhaps providing further variety foradeping breathing motor control that was more
responsive to changing conditions. We recommendticgpipon of as many steps as can reasonably be

achieved within the available time-frame withoutngomising quality.

A final issue of applicability was that practitiosdound it difficult to observe breathing in pasits
where movement or body parts obstructed observafi@nexample, during seated slumped when the
anterior chest view is obstructed. The suggestias made to assess such cases with the aid of

palpation.

Purpose and Application of OMT Protocol
The differing practice styles apparent amongstapstths make it difficult to develop a semi-

standardised assessment and treatment that igsadlyeapplicable. The evaluation process revealed
that different clinicians used the OMT protocoklightly different ways. Some clinicians found that

using the protocol markedly changed their normattice routine.

The OMT protocol was designed as a semi-standargigiele for treatment for the purposes of
describing a research intervention. It was interaily designed to accommodate a range of

practitioner preferences in administrating exanamaand treatment techniques, whilst setting some

10



constraints. It was not intended to provide a pipson, nor to represent or replace clinical reasg
and practitioner judgement in determining the naggtropriate form of OMT applied. An effort was
made to balance between detailed explanationssetament or treatment and abbreviated reporting,
which may have incurred a degree of generalisatairsuiting all practitioners’ approaches to

practice.

During evaluation of the Concept 2 protocol it visggghlighted that the OMT protocol lacked
hierarchy surrounding the severity of the dysfuon$) presented. This meant some practitioners
were sometimes unsure on an order of treatmenttgrfor an individual's dysfunctions. An attempt
was made for subsequent protocols to provide greksty of the intention that the semi-
standardised plan was not to specifically direzatiment but to provide a framework that encouraged
individual practitioner judgement on the basistaf practitioner’s own clinical reasoning in each

case.

Some practitioners also noted that following thetgeol resulted in a substantial change from their
usual treatment approach. A sense of compromisiioy’*during consultation was sometimes
noticed, and this may reflect the need for furtth@relopment around operationalising the protocol in
practice. Whilst some practitioners tended to deviim their regular treatment in order to
accommodate the semi-standardised approach, atiaénsained their regular approach, which they
attempted to retrospectively fit into the modelgamted. Practitioners reported that they found this
tool effective as an assessment chart and ackngedethat the protocol may be useful as a

‘checklist’ for novice and trainee osteopaths.

Limitations of Testing the Protocol on Healthy Agtiindividuals
During evaluation of the Concept 2 (Clinical Triplptocols, clinicians noted that involving

relatively healthy patients may have limited thgrée to which the protocol could be applied in othe
clinical settings. Practitioners pointed out thatignts’ pre-existing conditions or health statosid
affect the management and the progress of usinigtiveention. Sometimes these specific conditions
tended to direct treatment planning, rather tharbtieathing itself. At other times, breathing issue
would not resolve until a dysfunction located odesof respiratory structures was addressed,
suggesting that even peripheral dysfunctions, ssch sprained ankle, may affect breathing function
and health.

Secondly, the patterns of dysfunction highlightethie evaluation of the Concept 2 BRT protocols
may have been specific to the activities undertdikepatients. The patients in this evaluation were
mainly well-trained individuals, with many reporgimegular participation in endurance or resistance
training or sport-related conditioning. As suclgithevels of strength, fitness, flexibility and too

pattern adaptability may have been greater tham mypical clinical populations. Implementing this

11



protocol on a different population may presentedight challenges associated with greater difficulty

in achieving the more advanced breathing challenges

Thirdly, practitioners pointed out that complianeeuld be an important factor for the successful
implementation of the BRT protocol. The physicalbtive patients who volunteered to take part in
the trial for which this intervention was developeere mainly sportspeople, and were possibly more
highly motivated to improve their breathing thanmyalinically-treated DB patients. Therefore, we
consider that this group may have displayed a gréatel of compliance than is typical within the
clinical setting. Attaining motivation and compl@might have been difficult for steps that prodide
greater challenge to the individual. It was fekttthese could be addressed through practitioner-

designed, patient-specific interim challenges.

Exercise is associated with relative protectiomftarange of psychological health disorders.[2H It
therefore also possible that active participanghtniespond more favourably to the intervention. We
recognise that neither protocol may be effectivihatit consideration of psychosocial elements that
often underpin or are closely linked to disturbegidthing patterns.[26, 27] BRT may also have a role
in the treatment of anxiety and depression.[28]r&la@e multiple components of DB, and the
protocols developed here focus primarily on twotanagkills and somatic dysfunctions likely to be
associated with breathing, but at present the itestprotocols do not specifically address

psychosocial issues that may be important detemtsra dysfunctional breathing.

Suggestions for Further Research
This investigation does not extend to a true imletation phase of a complex intervention. A report

on the efficacy of the developing protocols is segy, and an investigation of implementation in a
broader clinical setting would be the next logsi@p. Implementation is envisaged by Ceigl. as
including dissemination, ongoing surveillance ar@hitoring and longer-term follow-up.[21] We
argue that evaluation of a complex interventionusthde a continuous process, maintained through
feedback following implementation, as well as freaibsequent research. Further, we suggest that
clinical and physiological outcomes of using thistpcol should next be assessed in rigorously-

designed clinical trials.

Input from patients regarding their experienceshinigave been more strongly emphasised during the
different iterations of the development process, strould be applied in future research. Theresis al
potential for further exploration of specific insttions or non-verbal cues as feedback, for example
using a rolled towel under the thorax to mobiliseathing structures, or promotion of breathing
awareness through inflating a balloon. Althoughhstiges were applied in the BRT protocols during
development, they could be extended. Further waghtalternatively focus on development of BRT

in stressful situations or as an intervention f@abhing-mediated anxiety.

12



Conclusions
The literature on DB provides a comprehensive &gzl basis for understanding an approach to

treatment but does not provide practical guidelifiéss report describes the development and
evaluation of a novel dual-protocol framework fonical assessment, diagnosis and management of
DB. Further research to investigate the efficacthefprotocols within a clinical setting is

recommended, along with ongoing development.
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What this paper adds

A novdl, clinically-applicable osteopathic approach to dysfunctional breathing is
described

The cyclical process of development, piloting and evaluation of the complex
intervention presents a valuable model for designing osteopathic interventions

The intervention was developed in consultation with a large number of clinicians and
expertsin thefield

Implementation and further randomised clinical trials ng its efficacy,
effectiveness and acceptability are recommended



