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ABSTRACT

Introduction: Breathing pattern disorders (BrPD) are recognised as prevalent and debilitat-
ing, often occurring secondary to conditions such as asthma and anxiety. Physiotherapy, par-
ticularly breathing retraining, is a core treatment for BrPD, however, physiotherapy
management remains poorly defined. This scoping review aimed to map and summarise lit-
erature on physiotherapy management in adults with BrPD.

Methods: The Preferred Reporting Items for Systematic reviews and Meta-Analyses extension
for Scoping Reviews and Joanna Briggs Institute methodology framed this review. Sources
published in English from 1975 onwards including adults with BrPD and physiotherapy man-
agement approaches were eligible, without restriction on source of evidence.
Comprehensive searches were conducted across eight databases and grey literature.
Results: A total of 137 sources were included. Physiotherapy BrPD management commonly
involved breathing retraining (99%), with frequent inclusion of relaxation (49%) and educa-
tion (47%). Delivery was predominantly face-to-face and one-on-one, with growing use of
self-directed delivery formats.

Discussion: Physiotherapy management of BrPD is multifaceted and anchored by breathing
retraining, supported by adjunctive education, relaxation, and self-management.
Considerable variability was found in treatment components and delivery models.
Physiotherapists are well placed to lead BrPD management. Future research should focus on
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robust intervention and outcome reporting for this challenging and costly condition.

Introduction

Breathing pattern disorders (BrPD) are increasingly
recognised as a complex, heterogeneous condition
that impose substantial physical, psychological, and
economic burden on individuals and healthcare sys-
tems [1-3]. BrPD are currently defined as multi-
dimensional disturbances of breathing that deviate
from allostatic (respiratory or metabolic) needs, aris-
ing from dysregulation across interacting biochem-
ical,  biomechanical, psychophysiological
mechanisms, with or without underlying pathology
[4-6]. Clinically, BrPD often manifest as chronic
maladaptive breathing such as over-breathing, pref-
erential upper chest or mouth breathing, and fre-

and

quent sighing or yawning, resulting in multi-system
symptoms including breathlessness, chest tightness,
dizziness, and paraesthesia [7,8]. Importantly, BrPD
is treatable, and with appropriate physiotherapy

management, optimal breathing patterns can be
restored, resulting in substantial symptom reso-
lution [7].

Terminology in this field has historically been
inconsistent, with terms such as ‘dysfunctional
breathing’ and ‘breathing pattern disorder’ often
used interchangeably [3-7]. The term dysfunctional
breathing has been used to describe specific breath-
ing pattern presentations observed within BrPD
[7-9]. Barker et al. [9] describes dysfunctional
breathing as occurring in two forms—thoracic and
extra-thoracic—whereas Boulding et al. [7] proposed
a five-category classification system for dysfunc-
tional breathing (hyperventilation syndrome, peri-
odic deep sighing, thoracic dominant breathing,
forced abdominal expiration, and thoraco-abdominal
asynchrony). Recent consensus efforts have sought
to standardise nomenclature [5,10,11]. More
recently, ‘breathing pattern disorder’ has been
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endorsed by consensus agreement of nomenclature
by Association of Chartered Physiotherapists in
Respiratory Care (ACPRC) [5]. Accordingly, BrPD
is used throughout the current review in line with
contemporary consensus.

BrPD has also been distinguished as primary
(occurring in the absence of underlying disease) or
secondary (occurring in response to a comorbid
condition such as asthma) [12]. Primary BrPD are
estimated to affect around 10% of primary care
populations [13], though this prevalence is likely
underestimated as data was derived solely from one
semi-rural United Kingdom (UK) cohort. Secondary
BrPD are reported across a range of comorbidities,
including approximately 47% of adults with diffi-
cult-to-treat asthma [14] and 30%-45% of those
with anxiety or depression [15]. However, when co-
existing with other conditions, BrPD is frequently
under-recognised, leading to symptom misattribu-
tion and suboptimal management [14]. To date, the
literature has largely conceptualised BrPD as either
primary or secondary, with limited recognition of
more nuanced BrPD presentations that do not fit
clearly within this dichotomy. In the current review,
we introduce ‘mixed BrPD’ as a novel conceptual
category to describe presentations in which intrinsic
disturbances in breathing control interact with
comorbidity-related factors to sustain dysfunctional
breathing patterns. It is therefore unsurprising that
contemporary physiotherapy-led frameworks advo-
cate for multidimensional assessment and manage-
ment approaches to address the full continuum of
BrPD presentation [10,11].

Physiotherapy has emerged as a pivotal and
cost-effective management approach for BrPD, with
studies demonstrating improvements in symptoms
and reductions in healthcare utilisation [2,16].
Breathing retraining - sometimes used interchange-
ably with terms such as ‘breathing exercises’,
‘breathing re-education’ and ‘breathing training’-
forms the cornerstone of physiotherapy manage-
ment, aiming to restore efficient respiratory
patterns, improve diaphragmatic function, and
reduce upper chest dominance [17-19]. Alongside
breathing retraining, other components such as
education and relaxation strategies [19,20], biofeed-
back [21,22], manual therapy [12], inspiratory
muscle training [23,24], and exercise therapy [25]
are variably integrated into physiotherapy care.
Structured frameworks such as Buteyko, Papworth,
and BradCliff® methods further exemplify discip-
line-specific approaches to breathing retraining
[20,26].

Despite recent advancements in terminology and
assessment consensus for BrPD [5,11], substantial
variability =~ persists in  how  physiotherapy

management for BrPD is described and imple-
mented, with the existing evidence base remaining
diverse and largely composed of small, observa-
tional, or methodologically limited studies
[20,27,28]. More recently, Bondarenko et al. [17]
synthesised 68 trials evaluating non-pharmacological
management for dysfunctional breathing, identifying
breathing retraining as the most frequently used
intervention and highlighting the role of physio-
therapists in its delivery. However, their review was
not exclusively focused on physiotherapy-led man-
agement of BrPD, nor did it seek to map the full
breadth of available evidence, including narrative
reviews and grey literature. As such, physiotherapy-
specific management components and delivery char-
acteristics have not yet been systematically mapped.

In response to this knowledge gap, a scoping
review was undertaken to address the following
question: what is the current physiotherapy man-
agement for adults with BrPD? The review object-
ive was to provide a comprehensive synthesis of
physiotherapy-led management of BrPD, with
specific aims relating to the clarification of physio-
therapy management approaches for BrPD,
intervention design and delivery modes. This map-
ping allowed identification of research gaps and
recommendations, thereby extending the current
knowledge base regarding physiotherapy-led man-
agement of BrPD.

Methods

Scoping reviews are appropriate when evidence is
emerging and variable; enabling mapping of
breadth, clarification of conceptual boundaries, and
identification of knowledge gaps [29]. A scoping
review was therefore relevant to answer the research
question. The Preferred Reporting Items for
Systematic reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR) guidelines [30] and
updated Joanna Briggs Institute (JBI) methodology
[31] informed this scoping review. The protocol was
registered with the Open Science Framework data-
base (https://osf.io/uhj3p).

The methods for this scoping review were
grounded in Arksey and O’Malley [32] framework
with subsequent refinements [31,33-35]. Knowledge
user engagement, recommended to enhance rele-
vance and applicability [33,36,37] was undertaken.
Three Aotearoa New Zealand respiratory physio-
therapists (academic and clinical BrPD experts)
were consulted at the outset of the review, providing
feedback on scope, search strategy, and dissemin-
ation plans. Dissemination recommendations
emphasised achieving international reach through
peer-reviewed publication, conference presentations,


https://osf.io/uhj3p

and targeted knowledge translation across non-
respiratory sectors, multidisciplinary teams, and pri-
mary care networks to increase recognition and
engagement in the care of adults with BrPD.

Eligibility criteria

Eligibility criteria for sources were guided by the
Population, Concept and Context (PCC) framework,
a method advocated for use in defining eligibility
criteria in scoping reviews [31,38].

Population: Adults (>18 years) with primary, sec-
ondary, or mixed BrPD. Studies specifically on
sleep-related breathing disorders (e.g. sleep apnoea)
or neurologically driven breathing disturbances (e.g.
after brain injury) were excluded because their
pathophysiology and management differ substan-
tially [39-41].

Concept: Physiotherapy management approaches
for BrPD. Multidisciplinary sources were included
only when physiotherapy management was clearly
identifiable.

Context: All settings and countries were eligible.
Studies published before 1975 were excluded; with
1975 selected because it corresponds to Lum’s sem-
inal description of hyperventilation syndrome [42].
Non-English publications were excluded.

Information sources

The final search was completed in February 2025.
Eligible sources of evidence encompassed: empirical
evidence (e.g. randomised controlled trials (RCT),
observational studies, etc.), evidence-
informed literature (e.g. narrative reviews, book
chapters etc.), and grey literature (e.g. websites etc.).
Grey literature was included deliberately to capture
practice-relevant insights often excluded from tradi-
tional academic publications, thereby ensuring a
wide-reaching review [37].

Search strategy

The search strategy aligned with the updated JBI
methodology specific to scoping
involved: (1) an initial limited search to identify key
terms, (2) a comprehensive database search, (3)
manual searching of reference lists and grey litera-
ture [31]. Grey literature was searched using key-
words in Google, Google Scholar, and ProQuest
Dissertations & Theses Global [43]. To ensure con-
sistency, final grey literature searches were con-
ducted in Google Chrome incognito mode, with
relevancy sorting enabled, and performed on the
same day using the same Internet Protocol address
in Auckland, Aotearoa New Zealand [44]. Results
were screened up to the first ten pages (approxi-
mately 100 results) per search, with relevant sources

reviews and
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bookmarked and organised by platform and terms
used [43,45,46].

Collaboration with both an academic librarian
and knowledge users was essential in refining the
search strategy [29,37]. The full search strategy,
including identified keywords tailored for each data-
base, is presented in Supplementary Material 1.

Source selection

Database sources were imported into EndNote 20
(Clarivate, Philadelphia, PA) [47] for de-duplication
and then uploaded into JBI System for the Unified
Management,  Assessment, and Review of
Information (JBI SUMARI; JBI, Adelaide, Australia)
(48], along with grey literature, for screening and
data management [49]. Pilot testing in line with rec-
ommendations by Peters et al. [31], whereby two
reviewers (AS, SM) independently screened 25 titles
and abstracts, and full screening commenced once
acceptable agreement (>75%) was achieved.

Titles and abstract screening was completed by
one reviewer (AS), with full-text screening com-
pleted independently by two reviewers (AS, SM).
Only three sources required discussion and were
resolved in consultation with a third reviewer (RE).
Three consensus meetings were held, and a struc-
tured triage process was applied to exclude sources
lacking explicit physiotherapy involvement and
intervention detail.

Data extraction

Data were charted in Microsoft Word, version 16.98
(Microsoft Corporation, Redmond, WA, USA) using
an adapted JBI Data Extraction Tool [31]. The
Template for Intervention Description and
Replication (TIDieR) framework [50] was used to
guide extraction of physiotherapy management con-
tent, ensuring consistent reporting and systematic
organisation of intervention components. The full
TIDieR checklist was not applied, as the current
review aimed to map the breadth and nature of
physiotherapy management for BrPD rather than
critique the completeness or quality of intervention
reporting. Extracted data items included author,
year of publication, source type, BrPD presentation,
population characteristics and comorbidities, physio-
therapy management components, healthcare profes-
sionals involved, delivery format, source context,
management dosage, tailoring and modification,
fidelity and key findings.

Data were organised by BrPD classification (pri-
mary, secondary or mixed) and then evidence type,
generating eight distinct tables (Supplementary
Material 2). Two reviewers (AS, SM) independently
piloted extraction on ten sources, resolving queries
through discussion. Full extraction was completed
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Sources retrieved from 8 databases
MEDLINE (n = 524)
CINAHL (n = 123)

Sources retrieved for triage
Total: (n = 249)

Full-text sources retrieved for eligibility
Total: (n = 137)

SPORTDiscus (n = 43) Sources removed before screening Sources identified from:
SCOPUS (n = 689) Duplicate sources removed by automation Google Scholar (n = 100)
AMED (n = 26) Total: (n = 862) Google (n = 87)
EMCARE (n = 225) ProQuest Dissertations & Theses
g hPEDFSé" = 1(7) i Global (n = 100)
ochrane Libral n= =
Total: (n = ?661) Sources after duplicates removed before screening Book chapters (n = 125)
otal: Total: (n = 799) Total: (n = 412)
Sources retrieved for W |
Total: (n = 1211) \
Sources screened by title and abstract Sources excluded by title and abstract
Total: (n =1211) Total: (n = 946)
l Sources excluded by full-text screening
- — Duplicates (n = 6)
Full-text sources retrieved for eligibility Non-English (n = 25)
Total: (n = 265) No to physi of BPD (n = 93)
Unable to access = (n=1)
Total: (n = 125) _ -
Sources identified from full-text
reference list screening
Total: (n = 109)
Sources included after full-text screening
Total: (n = 140)
Sources included at full-text l l
Total: (n = 249) [‘
¢ Sources excluded at triage

TRIAGE 1: Mentions physiotherapy for management of BrPD
but not what type (n = 14)
TRIAGE 2: Authors physiotherapists but do not highlight
l physiotherapy involvement within specific intervention (n = 70)
TRIAGE 3: Duplicate book chapters (n = 27)
Duplicate = (n=1)
Total: (n = 112)

Figure 1. Flow diagram of source selection according to PRISMA-ScR.

by one reviewer (AS) with consultation from the
second reviewer (SM) as needed, and oversight from
a third reviewer (RE).

Data analysis and presentation

Data were analysed descriptively using frequency
counts and percentages to summarise record charac-
teristics, management components, and delivery fea-
tures [31,37]. Given the large scope of this review
(>100 included sources), findings were presented
using tables and bar graphs [36].

Results

In total, 2073 sources were initially identified (1661
from electronic databases and 412 from grey litera-
ture) relevant to the research question. Following
source screening and selection, 137 sources were
included as outlined using the PRISMA-ScR flow
diagram (Figure 1).

Characteristics of included sources

The 137 included sources were published between
1975 and 2025, with the majority (67%) appearing
after 2010 (Table 1). Over half were evidence-
informed sources (52%), primarily narrative reviews
and book chapters; while 38% were empirical stud-
ies, most commonly observational designs and
RCTs. A smaller proportion (10%) comprised grey
literature such as websites. Over half of all sources
originated from the UK (55%). Most sources
addressed secondary (49%) or mixed BrPD (44%).

Comorbidities and contributing factors

Comorbid and contributing conditions were common
and multi-system, with BrPD presentations described
either as secondary to comorbid conditions or as co-
existing with comorbidities in more overlapping pat-
terns consistent with mixed BrPD. Reported comor-
bidities included respiratory conditions (e.g. asthma
67%, nasal conditions 20%), psychological conditions
(e.g. anxiety 59%, panic 21%, depression 21%), extra-
thoracic breathing conditions e.g. (e.g. inducible laryn-
geal obstruction/vocal cord dysfunction 14%) and
musculoskeletal conditions (e.g. neck pain 7%)
(Supplementary Material 2).

Terminology for breathing retraining

Terminology used to describe breathing retraining
varied considerably (Supplementary Material 2). The
most frequently used labels were ‘breathing
retraining’ (65%), ‘breathing exercises’ (15%), and
‘breathing re-education’ (6%). Other terms, includ-
ing ‘breathing control’ or ‘breathing pattern retrain-
ing’ were also reported.

Physiotherapy management approaches

Across the 137 included sources, physiotherapy
management of BrPD (Figure 2) was predominantly
centred on breathing retraining (99%), practised in
resting (65%), positional (2%), and functional con-
texts (31%). Relaxation techniques (49%) and educa-
tion (47%) were widely incorporated across sources.
Education focused on BrPD mechanisms, triggers
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Table 1. Source characteristics (n = 137).

Count
Characteristic Category (%)
Year of 1975-1999 14 (10%)
publication
2000-2010 28 (20%)
2011-2020 56 (41%)
2021-2025 36 (26%)
Unclear 2%)
Country of origin  United Kingdom 76 (55%)
New Zealand 16 (12%)
Australia 12 (9%)
United States of America 10 (7%)
Denmark 5%)
Sweden 3%)

8 (

6 (

6 (

3(

6 (

6 (

2 (

0(

7

4(

Other individual countries® 26 (

Multiple countries (global) 16 (
Source type Evidence-informed 71 (52%)

22 (

19 (

7

6 (

7(

2 (

7(

9 (

7

9 (

4 (

7

Narrative review 16%)
Book chapter 14%)
Thesis/PhD 5%)
Commentary 4%)
Other evidence-informed® 17 (12%)
Empirical evidence 52 (38%)
RCTs 17 (12%)
Observational study 19 (14%)

Systematic review/meta-analysis
Other empirical evidence®
Grey literature 1
Website (clinical/patient
information)

Book chapter 5 (4%)

Other grey literatured 2 (1%)

BrPD presentation Primary BrPD 10 (7%)
Secondary BrPD 67 (49%)
Mixed BrPD 60 (44%)

Other single-country sources: Brazil (2%), France (2%), Pakistan (2%),
Greece (2%), Belgium (1%), Canada (1%), Germany (1%), India (1%),
Iran (1%), Ireland (1%), Malaysia (1%), Netherlands (1%), Scotland
(1%), Switzerland (1%), Thailand (1%).

bOther evidence-informed sources: Discussion papers (3%), randomised
controlled trial protocols (3%), clinical practice guidelines (1%), clinical
review (1%), clinical statement (1%), comparative effectiveness review
(1%), conference proceedings (1%), debate article (1%).

‘Other empirical evidence: Case reports (2%), letter to the editor (1%),
non-randomised controlled trial (1%), pilot studies (1%), qualitative
studies (1%).

d0ther grey literature: Patient brochure (1%) and clinician manual (1%).
Key: BrPD: Breathing Pattern Disorders, PhD: Doctor of Philosophy.

and reassurance (30%), as well as broader lifestyle
influences such as stress and posture (17%). Self-
management, including prescribed home regimens,
also featured prominently (44%). Several named
breathing methods appeared, including Buteyko
(12%), Papworth (8%), and BradClLiff® (5%).
Complementary interventions addressed musculo-
skeletal contributors such as postural adjustment
(17%) and manual therapy (8%), integrated adjunct
strategies such as biofeedback (24%) and acupunc-
ture (4%), and employed specific breathing techni-
ques such as controlled breath-holds (12%) and
pursed-lip breathing (4%). Symptom-relief strategies,
including rescue breathing (7%) and breathlessness
relief positions (5%) were also noted.

Physiotherapy management delivery formats

Across included sources, the delivery of physiother-
apy management for BrPD (Table 2) was commonly
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within outpatient settings (83%), followed by
home-based contexts (40%). Management was pri-
marily provided face-to-face (53%), however, self-
directed delivery formats, including digital platforms
(e.g. videos) or printed materials (e.g. booklets),
were also frequently included (42%).

Session frequencies ranged from two to three ses-
sions per week (18%) of 30-60 min’ duration (35%),
with programmes typically extending over five to
ten weeks (15%). Where home-based regimens were
described, practice frequency most often ranged
from one to three times per day (34%) for approxi-
mately 10-15min (18%).

Healthcare professionals involved

Physiotherapists were involved in all sources (100%),
most frequently described as general physiotherapists
without a specified specialty (84%), while respiratory
physiotherapists were the main health profession expli-
citly identified (15%). Multidisciplinary involvement
was also common (44%), with patients most fre-
quently managed alongside physicians (28%), psychol-
ogists (22%), speech-language therapists (12%), and
nurses (12%). Occasional contributions were noted
from otorhinolaryngology specialists (6%), dietitians
(4%), and osteopaths or yoga therapists (<3%)
(Supplementary Material 2).

Discussion

This scoping review provides the first comprehen-
sive synthesis of physiotherapy-led management for
primary, secondary and mixed BrPD, integrating
137 sources, spanning five decades, 21 countries,
and diverse empirical, evidence-informed, and
grey literature. Over half of the sources were
evidence-informed, including narrative reviews,
and nearly half originated from the UK, with
most published post-2010. This pattern highlights
the emerging and evolving nature of BrPD research.
Overall, physiotherapy management for BrPD was
multi-dimensional; centred on breathing
retraining, supported by education, relaxation, and
self-management; and delivered across varied
comorbid contexts in progressive and increasingly
short durations (e.g. independent home practice via
printed or digital resources).

Inconsistent terminology of breathing retraining

Although breathing retraining was the most consist-
ently reported management approach, terminology
varied widely. Terms such as ‘breathing exercises’
and ‘breathing re-education’ were often used inter-
changeably with ‘breathing retraining’ [18,28]. For
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Breathing retraining |, 99
Relaxation techniques | 49
Education - |, 47

Specific breathing techniques | N N NI 13%
Respiratory muscle training [ I 10%
Symptom-relicf [ 9%
Exercise therapy [ 8%
Multicomponent approaches - 6%

Core management approaches

Nasal breathing restoration [l 4%

0% 10% 20% 30%
Percentage of included sources

Self-management [ NRNREEEE 4%
Adjunct strategies [ NRNEGGEE 23
Methods [ NNNEREE 7
Musculoskeletal approaches | N N N RN 23

40% 50% 60% 70% 80% 90% 100%

Figure 2. Core BrPD physiotherapy management approaches reported across included sources.

Table 2. Delivery format of BrPD physiotherapy management (n = 137).

Characteristic Category Count (%)
Where — Context® Outpatient 113 (83%)
Home-based 55 (40%)
Private practice 28 (20%)
Other e.g. community, inpatient, university research facility 43 (31%)
Mixed settings 81 (59%)
How - Delivery format® Face-to-face 72 (53%)
Telehealth 11 (8%)
Hybrid (face-to-face + telehealth) 9 (7%)
One-on-one 73 (53%)
One-on-one -+ group-based 15 (11%)
Self-directed 58 (42%)
When/How Much®?
Session frequency (per week) Low (1) 6 (4%)
Moderate (2-3) 24 (18%)
High (4-10) 25 (18%)
Extended (>10) 6 (4%)
Session duration (minutes) Short (<30) 6 (4%)
Moderate (30-45) 27 (20%)
Long (60) 21 (15%)
Extended (>60) 3 (2%)
Programme duration (weeks) Short (1-4) 14 (10%)
Moderate (5-10) 21 (15%)
Long (11-15) 19 (14%)
Extended (>15) 8 (6%)
Home Regimen®
Frequency (per day) Low (1) 26 (19%)
Moderate (2-3) 20 (15%)
High (4-10) 6 (4%)
Duration (minutes) Short (<10) 4 (3%)
Moderate (10-15) 25 (18%)
Extended (>20) 8 (6%)

?Some sources reported multiple delivery categories or omitted categories, explaining why the counts and percentages do not
total the full number of included records. Unspecified details were excluded from this table.

PDosage categories were adapted from Bondarenko et al. [17].

example, one RCT
described their intervention as breathing exercises
[51], despite using therapeutic components similar
to those labelled as breathing retraining elsewhere
[25,27]. This fragmented nomenclature
reflects different labels for the same underlying
approach rather than genuinely distinct interven-

in an asthma population

largely

tions. Given its centrality across sources, adopting
‘breathing retraining’ as a unifying term may
enhance conceptual coherence across research and
clinical practice.

Multi-dimensional BrPD physiotherapy
management

This review confirmed that breathing retraining
remains the cornerstone of physiotherapy manage-
ment for BrPD. This finding echoes prior studies
describing breathing retraining as the most estab-
lished intervention for BrPD, with common core
principles of restoring nasal-diaphragmatic breath-
ing, reducing respiratory rate and tidal volume, and
employing yawn and sigh suppression techniques to
curb habitual over-breathing [17,19,52]. While some



sources described breathing retraining in isolation
[53,54], most positioned it alongside complementary
components such as relaxation, biofeedback, and
controlled-breath holds [55,56]. This multidimen-
sional integration likely reflects the interrelated bio-
mechanical, biochemical, and psychophysiological
dimensions of BrPD, with management directed
toward the primary dimension of concern [57,58].
For instance, biofeedback targets mechanical breath-
ing control, controlled breath-holds supports bio-
chemical regulation, and relaxation addresses
psychophysiological modulation, aligning with, but
extending earlier conceptual models proposed by
Courtney [8] into a physiotherapy-specific context.

Breathing retraining was frequently conceptual-
ised as a transferable skill, practised progressively
from supported or resting postures (lying or sitting)
to more dynamic, real-world contexts such as stand-
ing, walking, speaking, and exercising [22,59]. This
functional progression distinguishes physiotherapy
breathing retraining approaches from ‘breathwork’,
which is typically confined to resting states or
mindfulness-based contexts, anchoring breathing
retraining in both rested and dynamic, movement-
integrated practice [60]. Named methods; Buteyko,
Papworth, and BradCliff®, identified within the cur-
rent review, embodied this multifaceted, functionally
progressive  philosophy of breathing pattern
rehabilitation [20,26]. Additionally, one source dis-
tinguished between generic and breathing pattern-
specific  management approaches for BrPD,
emphasising the need to tailor interventions to the
individual’s breathing pattern and clinical presenta-
tion [55]. Collectively, this suggests that optimal
BrPD management may rely less on pursuing uni-
fied or standardised models of care, and more on
embracing the diversity of BrPD - promoting
nuanced, person-centred physiotherapy that flexibly
adapts to individual presentations inherent in people
with BrPD.

Education as an integral but underdeveloped
component of BrPD management

Education commonly accompanied breathing
retraining; however, there was considerable ambigu-
ity regarding whether education was embedded
within breathing retraining or provided as a separate
component, and descriptions of the educational con-
tent itself were variable and often insufficient
[56,61,62]. This ambiguity likely reflects inconsistent
reporting, as breathing retraining inherently requires
some level of embedded education to support skill
acquisition, symptom interpretation, and behaviour
change [25]. Across sources, educational content
itself ranged from focused explanations of BrPD
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mechanisms, triggers, and breathing awareness
[12,63]; to broader biopsychosocial explanations sit-
uating breathing education within wider behavioural
and contextual influences such as stress, sleep, cog-
nition, and lifestyle [19,20,59]. This broader framing
is particularly relevant given that breathing vigilance
and associated fear, misinterpretation of sensations,
and avoidance behaviours are recognised traits
within individuals with BrPD [25,64]. It remains
unclear how the educational content should be
framed to most effectively address the perceptual,
behavioural, and physiological traits characteristic of
people with BrPD.

Evolving self-directed delivery formats

Delivery of BrPD physiotherapy management varied
widely but was most often provided in outpatient or
home-based settings, typically face-to-face and one-
to-one. Typical dosage involved two to three super-
vised sessions supported by daily home practice of
10-15min, a pattern consistent with pragmatic,
behaviourally anchored service design across mul-
tiple studies [61,65,66]. Interestingly, nearly half of
included sources incorporated self-directed delivery
formats, reflecting a growing shift toward home-
based self-management. Specifically, digital resources
(guided audio, videos, apps) have become increas-
ingly common [19,55], a trend likely accelerated by
the post-2020 shift toward telehealth [67]. Even
prior to COVID-19, Thomas et al. [19] and
Bruton et al. [16] demonstrated that self-guided
breathing retraining, delivered via DVD or booklet,
demonstrated comparable effectiveness and cost-
effectiveness to face-to-face physiotherapy in asthma
populations, with similar hybrid approaches now
reported in long-COVID cohorts [23,68]. This evo-
lution towards digital delivery reflects not only prac-
tical necessity but therapeutic logic: breathing
retraining relies on frequent, low-complexity repeti-
tion within daily life, making telehealth and self-
directed delivery formats inherently suitable for skill
consolidation  [69-71]. This places increased
emphasis on physiotherapists’ role in equipping peo-
ple with BrPD with the skills and confidence
required for effective self-management. However,
optimal physiotherapy-led delivery models that har-
ness technological innovation in accessible, support-
ive, and scalable ways remain unclear.

Managing complexity and comorbid BrPD
presentations

The complexity of BrPD mirrors patterns described
in asthma where multiple interacting traits com-
monly coexist within individuals [72]. Similarly, this
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review found that BrPD rarely occurs in isolation,
with nearly half of included sources describing
BrPD as secondary to other conditions. However,
the term secondary BrPD, first introduced by Jones
et al. [12], implies a one-directional relationship in
which the comorbid condition gives rise to the
breathing pattern disturbance. This does not
adequately capture the more bi-directional, interact-
ing presentations observed in this review as mixed
BrPD, where BrPD appeared to both influence and
be influenced by co-existing conditions. BrPD most
frequently co-existed with asthma [16,51], psycho-
logical conditions [73,74], extra-thoracic airway dis-
orders such as inducible laryngeal obstruction
[9,56], and musculoskeletal conditions [75,76].
Given the diversity of the physiotherapy profession,
spanning various disciplines including cardiorespira-
tory and musculoskeletal - physiotherapists are
uniquely positioned to address the scope of comor-
bid contexts in which BrPD presents [77,78]. While
sources described care delivered by respiratory phys-
iotherapists [51,68], most referred to physiothera-
pists more generally without specifying subspecialty
[9,79,80]. Limited access to respiratory physiothera-
pists [81,82] reinforces the need for BrPD manage-
ment across multiple physiotherapy subdisciplines.

Building on BrPD physiotherapy management
and related comorbidity considerations, several
authors within respiratory care have positioned
BrPD as an extrapulmonary ‘treatable trait’, most
commonly in asthma populations - meaning that
when BrPD is identified and specifically targeted, it
can guide more individualised treatment for people
with both asthma and BrPD [82,83]. BrPD also
appears within other multidisciplinary contexts,
such as inducible laryngeal obstruction, postural
orthostatic tachycardia syndrome, and post COVID-
19 condition, where physiotherapists are consistently
recognised as the key providers of BrPD manage-
ment due to their unique expertise in breathing
retraining and rehabilitation [59,84]. However, how
physiotherapists explicitly account for comorbidities
and clinically complex presentations within their
clinical reasoning and management remains unclear
from the reviewed literature. Clarifying this is essen-
tial for reinforcing the profession’s role within
diverse multidisciplinary BrPD care.

Strengths and limitations

This review has several notable strengths. Based on
the available literature, this review represents the
most comprehensive synthesis of physiotherapy-led
management for BrPD to date. Inclusion of evi-
dence-informed and grey literature sources provided
valuable insight into applied physiotherapy practice

and clinical application, capturing how BrPD is
managed outside of formal empirical research set-
tings. Although 38% of sources were empirical, a
scoping review was imperative, as over half com-
prised evidence-informed literature, often authored
by experienced clinicians who described detailed
therapeutic nuances not yet well represented within
the fragmented empirical evidence base. A system-
atic review would have excluded much of this clinic-
ally relevant insight. Nonetheless, inclusion of
evidence-informed and grey literature introduces
inherent limitations, particularly due to variability in
methodological rigour and reporting quality. No for-
mal critical appraisal of included sources was under-
taken, as the aim of this scoping review was to map
the breadth of physiotherapy management rather
than evaluate the quality of the evidence or overall
intervention effectiveness.

Terminological inconsistency also presented a
challenge, with BrPD described using overlapping
terms (e.g. dysfunctional breathing, breathing pat-
tern dysfunction) [10]. This variability may have
influenced search retrieval and the number of
included sources. To mitigate this, the search strat-
egy was designed to capture all relevant termino-
logy, supported by clinician review of commonly
used terms, alongside reference list screening and
cross-checking to minimise omissions. Nonetheless,
the exclusion of non-English sources may have
resulted in the omission of relevant findings and
introduced potential language bias.

Implications for future research

This review highlights considerable heterogeneity
across BrPD terminology, management components,
delivery formats and comorbidities, reflecting gaps
in both intervention reporting and understanding of
physiotherapy clinical practice. Cross-sectional and
mixed-methods surveys are needed to determine
how closely reported management approaches
within this review align with clinical practice, and
how physiotherapists tailor care across comorbid-
ities. Improved intervention reporting will also
enhance insight into feasibility and acceptability of
BrPD management.

The current evidence base remains largely
descriptive, underscoring the need for high-quality
research evaluating the effectiveness of breathing
retraining and complementary approaches across
heterogeneous BrPD populations and diverse deliv-
ery models. As this review mapped management
components rather than treatment effects, outcomes
were not examined. Robust RCTs with appropriate
comparators and standardised outcome measures
are required to establish treatment effectiveness and



compare physiotherapy-led, hybrid, and remote
models of care.

Given the growing recognition of BrPD in recent
literature, particularly in the post-COVID era, there
is renewed clinical and research interest in BrPD.
This recognition, alongside the emerging conceptual-
isation of BrPD as a treatable trait within broader
comorbid contexts, reinforces the relevance and via-
bility of advancing physiotherapy-led research in this
field. Future studies should update BrPD prevalence
estimates, including within Aotearoa New Zealand,
and examine the distribution of BrPD across comor-
bid and demographic subgroups to better understand
population needs. Co-creating BrPD interventions
with patients and multidisciplinary teams will also be
critical for enabling coordinated, patient-centred care,
and for understanding the qualitative factors that
influence management, engagement, and long-term
outcomes for people with BrPD.

Conclusion
Physiotherapy-led management of BrPD s
multidimensional and evolving. This scoping

review demonstrated that physiotherapy manage-
ment is anchored by breathing retraining, often
complemented by education, relaxation, and
self-management that address biomechanical, bio-
chemical, and psychophysiological factors across
various comorbid contexts. Considerable variability
in management terminology, components, and
delivery formats reflects a field still defining its clin-
ical application and theoretical foundations.
Physiotherapists are ideally positioned to lead BrPD
management and address its multifactorial nature
through patient-centred and collaborative care.
Future research should prioritise clearer intervention
and outcome reporting. Rigorous empirical evalu-
ation across diverse populations and delivery models
is also needed to ensure the evidence base evolves
alongside the nuanced, biopsychosocial nature of
contemporary BrPD physiotherapy care.
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