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Abstract  

 Introduction: Dysfunctional Breathing (DB) is a complex, multifactorial condition 
affecting respiratory function and quality of life. Its definition remains inconsistent, 
creating challenges in diagnosis and clinical management. The tools used to assess and 
monitor DB are heterogeneous, often lack validation, and are applied inconsistently, 
limiting comparability between studies and clinical decision-making. 

Aims: This scoping review aims to systematically map the outcome measures used to 
assess dysfunctional breathing and identify gaps in their application and validation. 

Methods: A comprehensive search including both peer-reviewed and grey literature was 
conducted across relevant databases. Screening and data extraction followed Joanna 
Briggs Institute (JBI) guidelines. 

Results: Of 239 records identified, 69 studies met inclusion criteria. Twenty-two distinct 
outcome measures (OMs) were reported, assessing biomechanical (n = 10), biochemical 
(n = 6), and psychophysiological (n = 4) features of DB and two evaluated more than one 
dimension. The Nijmegen Questionnaire (NQ) was the most frequently used OM (n = 41). 
Only 12 studies formally evaluated psychometric properties of the OMs. Populations 
ranged from paediatric to adult, with fifty-six studies employing multiple OMs rather than 
a single tool. 

Conclusion: Outcome measures used to assess dysfunctional breathing are highly 
heterogeneous, poorly standardised, and rarely fully validated, particularly in 
populations with comorbidities. No single tool captures all dimensions of the condition, 
and reliance on multiple measures highlights uncertainty in its definition and assessment 
rather than true diagnostic precision. Establishing a standardised suite of validated 
outcome measures, aligned with clearly defined domains of DB, is essential to improve 
assessment accuracy, clinical utility, and research comparability. 
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Key Take-Home Messages 

• Outcome measures for DB are highly heterogeneous and poorly standardised 
across clinical and research settings. 

• No single tool captures all dimensions of DB, and current practice often relies on 
multiple measures to compensate for uncertainty. 

• Few outcome measures have undergone formal validation; diagnostic thresholds, 
sensitivity, specificity, and minimal clinically important differences are largely 
unestablished. 

• Misapplication of tools beyond their intended scope may risk diagnostic 
oversimplification, inconsistent assessment, and misclassification in patients, 
especially those with comorbid respiratory conditions. 

• Multidimensional and ‘cluster testing’ approaches are common, reflecting DB’s 
multifactorial nature, but lack standardisation and comparability. 

• Future research should focus on establishing a standardised suite of validated 
outcome measures aligned with clearly defined DB domains, including biomedical, 
psychophysiological, and biochemical aspects, to improve clinical assessment 
and research consistency. 

 

Educational Aims 

• To raise awareness among clinicians and researchers about the wide variability in 
outcome measures used to assess dysfunctional breathing. 

• To highlight the lack of a gold-standard assessment or agreed protocol, promoting 
critical appraisal of current clinical practices. 

• To raise awareness of the challenges in diagnosing and monitoring DB across 
diverse populations, including those with comorbid respiratory conditions. 

• To underscore the limited validation of commonly used tools, including the 
Nijmegen Questionnaire, and the importance of evaluating psychometric 
properties. 

• To emphasize the fragmented nature of the evidence base, encouraging 
integration of findings across populations, outcome domains, and study designs. 

• To inform clinical education by identifying gaps in reliable measurement and 
guiding evidence-based selection and application of outcome measures in DB. 

 

 



 

Future Research directions 

• Establish a consensus definition and classification framework for DB to guide 
consistent assessment and reporting. 

• Develop and validate standardized outcome measures across biomechanical, 
biochemical, and psychophysiological domains. 

• Conduct psychometric evaluations, including reliability, validity, and 
responsiveness, of commonly used tools such as the NQ and other emerging 
measures. 

• Investigate the applicability and performance of OMs across diverse populations, 
including both adults and paediatric patients. 

• Ensure translation and cultural validation of key OMs to support international 
applicability. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1. Introduction  

Dysfunctional breathing (DB) is a complex, multidimensional condition involving 
biochemical, biomechanical, and psychophysiological processes 1. Prevalence 
estimates suggest that DB affects approximately 6–10% of adults, with higher rates 
reported among females 2-4. However, some adult samples report substantially higher 
prevalence, ranging from 60–80% 5. These wide-ranging estimates reflect not only 
differences in study populations and methodology but also the lack of a consistent 
definition, terminology, and classification framework for DB, which continues to hinder 
clinical recognition and research comparability 6 . 

DB is frequently used as an umbrella term for a heterogeneous array of breathing pattern 
disorders, yet its boundaries remain poorly delineated 4. Recent efforts to characterise 
DB subtypes have improved understanding of its biomechanical components7-9 ; 
however, substantial ambiguity persists regarding its psychophysiological and 
biochemical dimensions6. Both respiratory and non-respiratory symptoms are 
commonly reported under the DB condition, including dyspnoea, chest tightness, 
frequent sighing and yawning, palpitations, dizziness and paraesthesia2, 4, 10-12. These 
symptoms may be intermittent or persistent, further complicating the clinical picture 6 . 
DB has been linked to a spectrum of respiratory disorders, including asthma, chronic 
obstructive pulmonary disease (COPD), long COVID, and vocal cord dysfunction 4, 6, 13. 
Emerging evidence highlights its association with mental health conditions such as 
anxiety and depression14. The presence of such comorbidities can substantially 
influence the manifestation of DB, making each presentation highly individual and 
introducing potential confounding factors in both research and clinical practice 4. 
Symptom overlap may mask or mimic DB, increasing diagnostic uncertainty, limiting its 
identification in clinical practice, and potentially reducing patients’ health-related 
quality of life 3, 4, 6, 15.  

A wide variety of outcome measures have been described to capture different features 
of DB 16. The Nijmegen Questionnaire, for example, is frequently applied in practice 
despite being developed for hyperventilation syndrome 17 . Other tools, including the 
Self-evaluation breathing questionnaire, Manual assessment of respiratory motion, and 
capnography, target specific psychophysiological, biomechanical, or biochemical 
components but do not provide a comprehensive or definitive assessment individually 5, 

10, 18. While combining multiple measures is common practice for assessment, there is 
currently no consensus regarding which outcomes should be selected, how they should 
be integrated, or the optimal stage at which they should be applied 3, 19 . This lack of 
standardisation contributes to inconsistency in clinical practice, complicates decision-
making, and limits comparability of treatment outcomes across populations 7, 20, 21. 

The aim of this scoping review is to systematically map the outcome measures used to 
assess dysfunctional breathing in both adult and paediatric populations across 
biomechanical, biochemical, and psychophysiological domains. It will additionally 
describe the frequency of use of these measures, the settings in which they are applied, 
the populations studied, and any reported psychometric properties. In the absence of a 



universally accepted definition, examining how dysfunctional breathing is currently 
assessed provides a pragmatic and necessary approach to understanding how the 
construct is being operationalised in both research and clinical practice. Ultimately, this 
review seeks to clarify how dysfunctional breathing is currently assessed and identified 
within both clinical practice and the literature, while highlighting key gaps and 
inconsistencies in current assessment approaches. In doing so, it aims to support the 
development of more standardised, evidence-based measurement frameworks for 
future research and to improve understanding of dysfunctional breathing assessment in 
both research and clinical contexts. 

2. Methods 

2.1 Protocol and Framework 

This scoping review was conducted following the Joanna Briggs Institute (JBI) 
methodology  22, which reflects refinements to the original Arksey and O’Malley 
framework for scoping reviews 23 . Reporting followed the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) 
checklist 24 to ensure transparency and completeness. 

2.2 Eligibility Criteria 

Inclusion and exclusion criteria (Table 1) were defined using the population, concept, 
context (PCC) framework, as recommended for scoping reviews 22 

 

PCC criteria Inclusion Exclusion 

Population Studies involving individuals of any age or 

demographic presenting with dysfunctional 

breathing (DB). 

 

Studies involving populations with 

no reference to dysfunctional 

breathing or its recognised 

terminology.  

Non-human participants.  

Concept Studies that assess, evaluate, or monitor 

dysfunctional breathing using a clearly defined 

outcome measure, including established or newly 

developed measures. 

Studies that do not use, report, or 

clearly define an outcome measure 

related to dysfunctional breathing. 

https://www.sciencedirect.com/science/article/pii/S0954611125006092?via%3Dihub#tbl1


Context Studies conducted in any geographical location 

and setting, published in English, with no 

restrictions on publication date. 

Non-English publications; studies 

unavailable for full-text review 

Table 1: Eligibility Criteria 

2.3 Search Strategy 

A comprehensive search strategy was developed in collaboration with the subject 
librarian at Sheffield Hallam University to identify relevant studies across multiple 
disciplines. The databases screened included the Cumulative Index to Nursing and Allied 
Health Literature (CINAHL), Medical Literature Analysis and Retrieval System Online 
(MEDLINE), Scopus and National institute of health database (NIH). A targeted search of 
Google Scholar was conducted to capture grey literature, with the first 50 records 
screened to assess relevance 25.   

An initial exploratory search was conducted in CINAHL and MEDLINE to identify relevant 
terminology, keywords, and indexing terms used within the literature. Keywords included 
“physiotherapy”, “dysfunctional breathing”, “abnormal breathing”, “dyspnoea”, 
“breathing pattern disorder”, “hyperventilation”, “respiratory physiotherapy”, “outcome 
measures”, and “The Nijmegen Questionnaire”. MeSH terms included “physical therapy 
modalities”, “respiratory tract diseases”, “respiratory mechanics”, “outcome 
assessment”, “respiratory function test”, “respiratory dysfunction”, and “respiratory 
conditions”. Truncation and wildcard symbols were applied where appropriate to 
increase search sensitivity. Search terms were combined using Boolean operators (AND, 
OR) to optimise retrieval across information sources. The NOT operator was not applied 
to minimise the risk of excluding potentially relevant records, consistent with the 
exploratory objectives of a scoping review 22, 26 . 

All information sources were searched from inception to 2025. Records retrieved from 
the searches were exported to RefWorks for reference management and subsequently 
imported into Covidence™ 27. 

2.5 Selection of Sources of Evidence.  

Screening of records was conducted in a three-stage process using Covidence™ software 
27. After duplicates were removed, titles and abstracts were independently assessed 
against the predefined inclusion and exclusion criteria and relevant keywords. Articles 
passing this initial screening underwent full-text review. At each stage, screening 
decisions were made by two reviewers, with a third independent reviewer consulted to 
resolve any disagreements. 

 



2.6 Data Extraction and Synthesis 

Data extraction was undertaken by four researchers using Covidence for database-
derived studies and a shared spreadsheet for grey literature sources. To ensure 
consistency, one study was piloted collaboratively, after which the remaining studies 
were assigned for independent extraction. Every extraction was checked by a second 
reviewer.  

A standardised charting table, was used to extract key study information, including Title, 
Study Design, population demographics, Outcome measures, and conclusion. See 
supplementary materials 1. Qualitative and quantitative evidence was synthesised 
descriptively to identify recurring patterns, themes, and gaps within the literature. In line 
with scoping review methodology, no formal quality appraisal was undertaken22. 

 

3.Results  

A total of 239 records were identified through the initial database search. Thirty-two 
duplicates were removed, including 30 by Covidence™ 27 and 2 manually, leaving 207 
records for title and abstract screening. Of these, 83 were excluded based on the 
predefined criteria. The remaining 124 articles underwent full-text review for eligibility. 
Fifty-five studies were excluded at this stage for not meeting with the eligibility criteria. 
Sixty-nine studies were included into the scoping review for data extraction 4, 5, 7, 11, 13, 15, 16, 

28-89. The study selection process is summarised in a PRISMA flow diagram (Figure 1).  



 

Figure 1 Prisma Flow chart 

 

 

 



Of the included studies, 49 (71%) were quantitative, 18 studies (26%) used qualitative 
methods, and two studies (3%) used mixed methods.  There were 14 different 
methodologies within the included studies. More information in the study designs can be 
found in Figure 2.     

 

Figure 2 Prevalence of Study designes 

Four key themes were identified across the included studies: the range of outcome 
measures used in DB, Application and settings of Outcome Measures in Dysfunctional 
Breathing, the populations for which they are used to diagnose or monitor DB, and the 
psychometric properties of these outcome measures. Details of the studies that 
contributed to the development of these themes are provided in Supplementary Material  

 

3.1. Range of Outcome Measures in Dysfunctional Breathing 

Across the included studies, 22 distinct outcome measures related to DB were identified. 
The Nijmegen Questionnaire was the most frequently reported across the different 
studies (n = 41), followed by cardiopulmonary exercise testing (CPET) (n = 27). The Manual 
Assessment of Respiratory Motion (n = 12) and the Self-Evaluation of Breathing 
Questionnaire (n = 10) were also commonly reported (Figure 3). 



 

Figure 3 Frequency of use of the outcome measures in the literature.  

A range of objective assessment tools was identified, including spirometry (n = 8), 
respiratory inductance plethysmography (n = 3), electromyography (n = 1), PaCO₂ 
measurement (n = 3), ventilatory equivalent CO₂ (n = 7), and breathing pattern angle (n = 
1). Less commonly reported DB-specific measures included the Breathing Pattern 
Assessment Tool (n = 7), Dyspnoea-12 (n = 1), Hi-LO test (n = 3), breath-hold test (n = 3), 
and hyperventilation provocation test (n = 5). 

Several measures were reported in only one or two studies: the Breathing Vigilance 
Questionnaire (n = 1), the Totally Faulty Breathing Scale (n = 1), the Breathing IQ (n = 1), 
the Milstein Breathing Pattern Assessment Index (n = 1), and the eucapnic voluntary 
hyperventilation provocation test (n = 1). CPET with laryngoscopy was reported in two 
studies (n = 2), and lateral rib expansion was used in one study (n = 1) to distinguish 
between functional and dysfunctional breathing. (Figure 3) 

 

3.2 Application of Outcome Measures in Dysfunctional Breathing 

Of the 69 included studies, 14 (20%) used a single outcome measure to diagnose, 
observe, or monitor dysfunctional breathing (DB), whereas 55 studies (80%) used two or 
more outcome measures. One study used six outcome measures.  

Of the 22 identified outcome measures, five were primarily patient-reported 
questionnaires: the Nijmegen Questionnaire, Self-Evaluation of Breathing Questionnaire, 
Breathing IQ, Dyspnoea-12, and the Hyperventilation Provocation Test. The remaining 



measures were predominantly clinician-led. Ten outcome measures primarily assessed 
biomechanical features of dysfunctional breathing, including the Breathing Pattern 
Assessment Tool, Hi-LO breathing assessment, breath-hold test , Manual Assessment of 
Respiratory Motion, Manual Breathing Pattern Assessment Index, eucapnic voluntary 
hyperpnoea, breathing pattern angle, the Total Faulty Breathing Scale, and lateral rib 
expansion. 

Assessment of the psychophysiological dimension of dysfunctional breathing relied 
mainly on four tools: the SEBQ, Nijmegen Questionnaire, Dyspnoea-12, and the 
Breathing-VQ. Six measures were used to evaluate biochemical features, including 
respiratory inductance plethysmography, electromyography, capnography, arterial 
PaCO₂, and ventilatory equivalent for carbon dioxide. Finally, two measures—
cardiopulmonary exercise testing and CPET combined with laryngoscopy—integrated 
both biomechanical and biochemical components, enabling a more comprehensive 
assessment of dysfunctional breathing. 

3.3 Population Characteristics and Conditions Assessed by the outcome 
measures 

The populations assessed across the 69 included studies were heterogeneous. Forty-
seven studies (68%) focused exclusively on adult populations aged 17–85 years, five 
studies (7%) investigated paediatric populations aged 16 years or younger, and 17 studies 
(25%) included mixed adult and paediatric samples without specifying exact age ranges. 

A total of 13 comorbidities were examined either independently or in conjunction with DB 
across the 69 included studies. Fourteen studies (20%) investigated DB in populations 
with asthma, making asthma the most frequently studied comorbidity. Two studies (3%) 
recruited populations with diagnosed DB and asthma, while one study (1.5%) examined 
DB alongside induced laryngeal obstruction (ILO) and asthma. A further study explored 
populations with DB, exertional dyspnoea, and asthma. Exertional dyspnoea and its 
variants were also examined in isolation in eight studies (12%), whereas ILO was 
investigated independently in two studies (3%). Finally, only two studies (3%) included a 
population with multiple comorbidities, such as, asthma, COPD, obesity, post-viral 
conditions, and anxiety-related disorders. 

COVID-19-related conditions were also commonly reported. Eight studies (12%) 
examined post-acute SARS-CoV-2 infection (long COVID), while four studies (6%) 
focused on acute SARS-CoV-2 infection. Dysfunctional breathing and COVID-19 were 
examined concurrently in one study (1.5%). Hyperventilation syndrome (HVS) was 
investigated in isolation in four studies (6%), with one additional study (1.5%) examining 
the overlap between DB and HVS. Postural orthostatic hypotension was reported in only 
one study (1.5%) across the included literature. 



Dysfunctional breathing, described as an umbrella term without reference to specific 
comorbid conditions, was examined in isolation in five studies (7%). One study (1.5%) 
differentiated between primary DB (psychogenic) and secondary DB associated with 
cardiopulmonary, neurological, or asthma-related conditions. 

The remaining studies focused on less clearly defined populations, including individuals 
presenting with concerns regarding their breathing or unexplained breathlessness (n = 4, 
6%), unspecified respiratory symptoms (n = 1, 1.5%), and other respiratory conditions 
that were not explicitly defined (n = 1, 1.5%). Finally, six studies (9%) included healthy 
participants with no diagnosed dysfunctional breathing, comorbidities, or respiratory 
symptoms. 

 

 

 

 

3.4 Psychometric Properties 

Of the 69 studies identified, 12 (17%) explicitly aimed to evaluate the psychometric 
properties of outcome measures used in dysfunctional breathing. The remaining 57 
studies (83%) did not formally assess psychometric properties and either omitted 
discussion of outcome measures or identified the absence of validated tools as a study 
limitation. 

Among the 12 studies with a psychometric focus, validity testing was reported for several 
outcome measures across different populations. Validity of the Breathing Pattern 
Assessment Tool, including sensitivity and specificity, was examined in individuals with 
refractory asthma. Two editorials reported on the validity of the Nijmegen Questionnaire 
for hyperventilation syndrome, including sensitivity and specificity, and discussed its 
applicability across respiratory population. Multiple psychometric properties of the Total 
Faulty Breathing Scale, including intra-rater and inter-rater reliability, were evaluated in a 
single study conducted in the context of “faulty breathing”. 

Physiological validation approaches were less commonly reported. One cohort 
observational study assessed end-tidal carbon dioxide kinetics during the 
hyperventilation provocation test, with comparison to the NQ. Development and 
validation of the Breath-VQ were reported in a cross-sectional study, including test–retest 
reliability analysis. Diagnostic utility of the modified Breathing Pattern Assessment Index 
for identifying breathing pattern disorder in individuals with exercise-induced laryngeal 
obstruction was evaluated in a prospective observational study. 



Cross-cultural validation of outcome measures was reported for the NQ in two cross-
sectional studies during translation into Thai and Japanese. Qualitative methods were 
used in one study to translate and culturally adapt the Self-Evaluation of Breathing 
Questionnaire into Danish, with a focus on face validity. The Dyspnoea-12 was identified 
as an outcome measure used in dysfunctional breathing in one study; however, no 
detailed psychometric evaluation was reported. 

4. Discussion 

The aim of this scoping review was to map the OM used in the literature to assess DB, 
including their frequency of use, target populations, psychometric properties, and modes 
of application. The review identified a heterogeneous body of evidence, encompassing a 
wide range of study designs and source types. Overall, the findings indicate that outcome 
measures used in DB research are poorly standardised and highly variable, reflecting the 
ongoing lack of consensus surrounding the characterisation of DB. Furthermore, 
significant gaps remain in relation to the ability of existing measures to reliably detect DB 
and its proposed subtypes, particularly in populations with co-existing comorbidities 32, 

81 . 

This review did not identify evidence supporting the existence of a gold-standard 
assessment framework for DB. Multiple assessment tools are described in the literature, 
with the Nijmegen Questionnaire emerging as the most frequently used OM. However, a 
study by the original author of the tool  emphasised that the Nijmegen Questionnaire was 
designed specifically for HVS and was not intended to diagnose DB or differentiate 
between dysfunctional breathing subtypes35 Despite this, it has often been applied 
beyond its intended scope, reflecting misinterpretation by clinicians and researchers, 
which risks diagnostic oversimplification and may obscure the underlying mechanisms 
contributing to patients’ symptoms. Consequently, a range of alternative measures—
including the Manual Assessment of Respiratory Motion (MARM), the Breathing Pattern 
Assessment Tool (BPAT), cardiopulmonary exercise testing, and the Self-Evaluation of 
Breathing Questionnaire —have been reported as commonly used in clinical practice 4, 37, 

52, 57, 71, 88 . However, these tools differ substantially in scope and purpose, demonstrating 
limited consistency in clinical application 83 .  

Studies frequently compare OMs in terms of their ability to detect DB and their 
psychometric properties 57, 83. However, given the multifactorial nature of DB, individual 
OMs typically assess only specific dimensions of the condition. Combined with ongoing 
uncertainty surrounding the definition and scope of DB, this may lead to inappropriate or 
misleading comparisons between tools 37, 73. For example, comparisons between MARM 
and NQ are difficult to interpret, as MARM focuses on biomechanical breathing patterns, 
whereas NQ assesses psychophysiological features associated with hyperventilation35, 90 
. Consequently, the lack of conceptual alignment between OMs undermines cross-study 
comparability and poses a significant barrier to the development of reliable, 



standardised assessment strategies for DB. Taken together, these limitations may 
compromise clinical interpretation, reduce consistency in assessment, and hinder the 
appropriate application of these tools in both research and practice. 

Few of the identified tools have undergone formal validation, representing a significant 
gap in the current evidence base 81. To date, only the NQ and BPAT have reported 
sensitivity and specificity for the identification of HVS or other selected DB subtypes 
respectively 28, 60. No studies included in this scoping review reported a validated minimal 
clinically significant difference, with existing thresholds typically derived from expert 
consensus or clinician judgement rather than empirical validation 59, 72, 81, 85. Similarly, 
validated diagnostic cut-offs remain scarce. For example, a threshold score of 20 has 
been proposed for the NQ in a Japanese translation for hyperventilation syndrome, 
although its cross-cultural validity remains uncertain and it is not consistently applied in 
other studies 72. Consequently, the absence of robust validation parameters limits 
confidence in the use of these tools for accurate identification, stratification, and 
monitoring of patients presenting with complex breathlessness, where dysfunctional 
breathing frequently overlaps with established respiratory disease. 

The validity of tools for DB in populations with comorbidities is not yet well established. 
This reflects both the small number of studies specifically addressing OMs in the context 
of coexisting conditions, and the symptom overlap between DB and other chronic 
disorders 6, 7 . Although tools such as spirometry, and respiratory inductance 
plethysmography are well-established in the diagnosis of asthma and other respiratory 
disorders 91 , their suitability for detecting DB in patients with comorbidities remains 
unclear. Moreover, the use of un-adapted DB assessment tools across both paediatric 
and adult populations raises concerns about potential bias in the identification of the 
condition. In addition, no studies have directly evaluated the sensitivity or specificity of 
these measures for detecting DB in these populations. Given that DB has been reported 
in up to 42% of individuals with asthma 92, potentially exceeding prevalence in the general 
population, the lack of standardised outcome measures undermines diagnostic 
accuracy and clinical utility, leaving clinicians with limited evidence-based guidance for 
the reliable identification of DB across populations 4, 81, 85. 

Outcome measures for DB described in the 69 included studies appear to be highly 
heterogeneous, reflecting the condition’s multifaceted nature. Some tools are grounded 
in a biomedical model, assessing physical manifestations through cardiopulmonary 
exercise testing, manual assessment of respiratory motion, and capnography. Others 
adopt a biopsychosocial perspective, capturing psychological and social contributors, 
such as the Nijmegen Questionnaire and the Self-Evaluation of Breathing Questionnaire7, 

37, 81, 85. However, no single tool has been developed to assess all dimensions of the 
condition, and there is no standardised framework for combining available tools to 
capture the full breadth of DB while mitigating the limitations of individual measures. 



Consequently, a ‘cluster testing’ approach—combining multiple outcome measures—
has become common in clinical practice 43, 52, 54. This approach contrasts with recurring 
calls in the literature for a single diagnostic gold standard 15, 81—a philosophical paradox 
given DB’s multifactorial nature. Such tensions may underscore the clinical uncertainty 
that often accompanies the assessment and diagnosis of DB 58, emphasising the need 
for a multidimensional evaluation strategy. 

Research into OMs for dysfunctional breathing remains constrained by limited 
methodological guidance, poor standardisation, and an incomplete conceptual 
understanding of the condition, hindering meaningful validation and comparison across 
studies and tools. Although a multidimensional conceptual framework has been 
proposed 4, 5, 34, it remains largely theoretical, with no empirical validation of the relative 
contribution or weighting of its constituent domains. Recent efforts to advance the 
field—such as more explicit classification of the biomechanical dimension of DB 8, 9—
represent important progress; however, these developments have yet to be translated 
into standardised diagnostic criteria or validated measurement strategies. 
Consequently, the widespread reliance on multiple OMs appears less reflective of 
diagnostic precision and more indicative of ongoing uncertainty, with individual tools 
frequently acknowledged as insufficient when used in isolation 54 . 

Addressing these limitations requires a fundamental shift in the conceptualisation and 
application of OMs for DB. Greater emphasis should be placed on clearly defining what 
each OM objectively measures, evaluating its alignment with contemporary models of 
DB, and determining its suitability for assessing specific dimensions of the condition. 
Rather than continuing to develop isolated tools, the establishment of a standardised 
suite of OMs—each validated for a distinct DB domain—may offer greater clinical and 
research utility 4, 34, 85 . Further conceptual development of the psychophysiological and 
biochemical dimensions of DB is also required to support the creation of an integrated, 
standardised framework for both classification and assessment. 

In summary, the assessment of dysfunctional breathing remains hampered by 
heterogeneity, limited validation, and the absence of a consensus framework. No single 
outcome measure captures all dimensions of the condition, and the reliance on multiple 
tools reflects uncertainty rather than diagnostic precision. Moving forward, the 
development of a standardised suite of validated measures, aligned with clearly defined 
DB domains, alongside further conceptual refinement of its psychophysiological and 
biochemical aspects, is essential to enhance both clinical assessment and research 
comparability. 

4.1 Strengths 

This scoping review provides a comprehensive and methodologically rigorous synthesis 
of how DB is characterised and assessed within the clinical literature. Conducted in 



accordance with the Joanna Briggs Institute framework and reported in line with PRISMA-
ScR guidelines, it represents the first systematic effort to map the full breadth of outcome 
measures used in DB research across 69 studies. The inclusion of quantitative, 
qualitative, and mixed methods designs enabled a nuanced examination of how OMs are 
applied across diverse research and clinical contexts. Broad inclusion criteria facilitated 
a multidisciplinary perspective, which is essential given the complexity and 
heterogeneity of DB. Furthermore, thematic synthesis extends beyond psychometric 
evaluation to deliver a structured and clinically meaningful synthesis of the conceptual, 
methodological, and practical foundations of dysfunctional breathing assessment, 
strengthening the evidence base for clinical decision-making and delineating priorities 
for future research. 

 

4.2 Limitations 

Two limitations should be acknowledged. Restricting inclusion to English-language 
publications introduces the potential for language bias and may have resulted in the 
omission of relevant international literature. In addition, consistent with scoping review 
methodology, no formal critical appraisal of included studies was undertaken; 
consequently, the methodological quality of the evidence was not assessed. These 
factors necessitate cautious interpretation of the findings, particularly with respect to 
their clinical applicability. 

4.3 Recommendations 

Future research should prioritise achieving consensus on the definition of DB as a 
prerequisite for the robust development and validation of outcome measures. In 
particular, the psychophysiological and biochemical dimensions of DB remain 
comparatively underdeveloped, limiting the establishment of clear assessment criteria 
and constraining measurement validity. Progress in this field may be facilitated by the 
development of a structured assessment framework, either through a comprehensive 
tool encompassing all 3 recognised dimensions of DB or through the validation of 3 
distinct outcome measures aligned to each domain. Concurrently, research should 
prioritise the critical appraisal and validation of existing outcome measures against 
clearly defined DB dimensions. Such an approach may enable the development of a 
standardised suite of outcome measures, improving methodological consistency, 
interpretability of findings, and clinical applicability across respiratory and allied health 
settings. 

Conclusion 

This scoping review highlights the considerable heterogeneity and limited 
standardisation of outcome measures used to assess dysfunctional breathing, reflecting 



the condition’s multifactorial nature and the absence of a consensus definition. No single 
tool currently captures all dimensions of DB, and the widespread use of multiple OMs 
compensates for uncertainty rather than providing diagnostic precision. Conceptual 
frameworks remain theoretical, and few measures have been formally validated, 
particularly in populations with comorbidities. Moving forward, establishing a 
standardised suite of OM, each validated for specific DB domains, alongside further 
development of psychophysiological and biochemical conceptual models, is critical to 
improve assessment accuracy, clinical utility, and research comparability. 
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