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Background and Objectives: Chronic breathlessness causes reduced quality of life (QoL) and high healthcare costs. Accumulating 
evidence shows that multidisciplinary breathlessness services can ameliorate breathlessness which persists despite guideline-directed 
treatments. Current literature largely reflects trials of interventions in European settings applied to cancer-predominant populations, 
raising doubt about broad applicability. The research objective was to evaluate whether Macarthur Breathless Clinic (MBC), a bespoke 
health service intervention, could reduce the impact of chronic breathlessness for a cohort of Australians with COPD.
Methods: The MBC intervention was tested in a prospective, single-arm cohort study, targeting recruitment of 92 patients. Eligible 
patients had chronic breathlessness impacting QoL and at least moderately severe COPD, defined by spirometry. Following detailed 
case review to ensure optimal medical therapy, an individualized program was developed and implemented by MBC’s multidisci
plinary team during a nine-week program. Questionnaires assessing breathlessness burden, mental health and QoL were administered 
at baseline, repeated on program completion and again at 12 months.
Results: Eighty-nine eligible subjects were mean age 71 years, 65% female and 10% Aboriginal Australian with 18% reporting 
breathlessness at rest. Mean FEV1 was 37% predicted. Compared with baseline, the primary outcome, Chronic Respiratory 
Questionnaire – Mastery Subscale improved after program completion (0.5 at nine and 0.8 at 52 weeks, p<0.0001). Measures of 
confidence, COPD symptom burden and breathlessness also yielded durable positive results at 12 months.
Conclusion: Clinically relevant gains seen after MBC were retained or even increased at 12 months and more reflected enhanced 
coping skills and confidence than reduced breathlessness intensity.

Plain Language Summary: Breathlessness is a distressing, disabling symptom, contributing to high healthcare costs. Hence, 
addressing breathlessness represents an unmet need for patients and a health system priority. Breathlessness intervention services, 
largely comprising non-pharmacological strategies have proven beneficial for patients in the short term; largely for those patients with 
life-limiting disease such as cancer. Chronic obstructive pulmonary disease (COPD) and emphysema are common conditions, 
increasing in prevalence worldwide. Even with best available treatments, such patients have persistent and pervasive symptom burden,   
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particularly from breathlessness. This research explores the utility of a breathlessness intervention service for durable impact when 
applied to patients with COPD. We report sustained improvements in breathlessness mastery and related symptom burden at 12 months 
following a multidisciplinary, home-based breathlessness intervention program in a cohort of Australians with COPD. 

Keywords: dyspnea, quality of life, symptom burden, non-pharmacological strategies

Introduction
Chronic obstructive pulmonary disease (COPD) is a progressive, multisystem disease primarily affecting the lungs, 
characterized by persistent, incompletely reversible airflow obstruction.1 COPD is common, affecting an estimated 10% 
of adults globally2 and 14% of Australians aged above 40 years.3 COPD, ranked third worldwide after cardiovascular 
diseases and Coronavirus of 2019 (COVID-19) as cause for mortality,4 is not only deadly but imparts substantial 
morbidity to individuals and thereby demands on health systems. COPD in Australia is ranked seventh for personal 
disease burden,5 was a leading cause of preventable hospitalizations in 2017−86 (prior to the COVID-19 pandemic) and 
cost the Australian healthcare system an estimated $994.8 million in 2019–20.7 Despite best treatment, residual 
symptoms are burdensome; the foremost being breathlessness, which contributes to physical and psychological distress, 
reducing functional status and community participation.8 Thus, addressing refractory breathlessness in COPD represents 
an unmet need for patients and a priority for healthcare systems.

Breathlessness, a common, distressing and disabling symptom, has inspired the development of breathlessness 
intervention services (BIS)9 offering support and training in breathlessness self-management using predominantly non- 
pharmacological strategies. BIS have their origins within palliative care settings, designed to reduce suffering due to 
breathlessness in the context of advanced malignant disease. In this patient population, the primary focus has been to 
provide relief over the short term, given limited life expectancy, with the goal of maximizing comfort and dignity for the 
remainder of life. Cumulative randomized controlled trial evidence suggests clinically relevant benefit, although BIS 
have varied widely in terms of target population, duration, setting and clinical disciplines involved.10 These services are 
considered resource-intensive, making it essential to identify patients who are most likely to benefit – especially those 
who may achieve lasting improvement to ensure cost-effective care. Importantly, some services have reported reduction 
in urgent healthcare utilization11,12 and reasonable cost-effectiveness.12–14 However, the evidence for benefit in mixed 
populations, particularly in cohorts with non-malignant disease has been less clear.9,14–16

COPD may lend itself particularly well to non-pharmacologic interventions. Despite multiple potential contributing 
factors, the main pathophysiology underlying breathlessness in COPD is dynamic hyperinflation, which worsens during 
exertion.17,18 Moreover, COPD patients have high prevalence of targetable comorbid conditions adversely impacting breath
lessness, such as anxiety, depression, sarcopenia, suboptimal nutrition and frailty, which may respond over the longer term. 
These characteristics make it likely that patients with COPD and disabling breathlessness will achieve short-term gains 
addressing dynamic hyperinflation by practising breathing techniques, applying self-pacing, “best breathing posture”, energy 
conservation advice, correcting inhaler device technique and optimizing bronchodilator medications. Over the longer term, 
they may also benefit from cognitive approaches, nutritional supplements, exercise and respiratory muscle training.

Already, pulmonary rehabilitation (PR) is recognized as an effective modality of treatment in COPD, associated with 
benefits to quality of life, endurance and healthcare utilization (HCU).19 However, the majority of patients with COPD do 
not attend (or complete) PR for a variety of reasons, including access issues.20 Whilst BIS and PR emerged from separate 
specialist disciplines, these approaches are complementary and are best viewed as a spectrum, with components which 
can be escalated or attenuated according to individual patient needs and characteristics. PR’s emphasis is moderate 
intensity exercise training, with improvements in breathlessness attributed to enhanced conditioning and self- 
management capability. In BIS, exercise is encouraged as part of a multidisciplinary service prioritising non- 
pharmacological coping strategies,9 unlike PR where formal exercise is the core modality of therapy. Hence, BIS 
physical interventions may be more suited to frailer patients or those less capable of formal exercise.

Macarthur Breathless Clinic (MBC), the clinical intervention evaluated in this research, was developed as part of clinical 
service expansion at Macarthur Health in response to the refractory symptom burden and disability associated with COPD. 
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Of particular concern were the frequent emergency department visits and hospital admissions, most of which were driven by 
breathlessness. Initially MBC was envisaged as a second site for Westmead Hospital’s BIS21 to demonstrate transferability of 
the service. Hence, its design and format were largely informed by collaboration with clinical colleagues from this group and 
then adapted to accommodate Macarthur’s distinctly different resources, infrastructure and catchment.

This research tests the hypothesis that patients with COPD and chronic breathlessness will realise measurable improve
ments compared to baseline in terms of coping ability, symptom burden, quality of life (QoL), and psychological distress 
after completion of the MBC program. A secondary hypothesis is that these improvements will be sustained over 12 months.

Methods
Study Design
This was a prospective single-arm cohort study, comparing outcomes assessed at baseline with those assessed subse
quently (participants acting as their own controls).

Setting
Recruitment was sourced from Macarthur’s inpatient wards, outpatient clinics, pulmonary rehabilitation program and 
local specialist rooms via clinician referrals. Consecutive referrals were screened for eligibility by clinical team-members 
prior to undertaking informed consent and study enrolment. Study enrolments occurred between March 2022 and 
February 2023, with patients participating in study activities and follow-up for a duration of 52 weeks.

The MBC intervention was delivered via a combination of two encounters held in an outpatient clinic setting and 
seven encounters held within patients’ homes, undertaken by nursing, physiotherapy and occupational therapy clinicians. 
Patient data were collected during initial, 9-week and 12-month home visit assessments.

Eligibility and Exclusion Criteria
Potential participants were screened based on the inclusion and exclusion criteria outlined in Box 1. Eligible participants 
had at least moderate COPD, confirmed by current or previously documented spirometry, and experienced chronic 
breathlessness, defined as modified Medical Research Council (mMRC) score of ≥2. An mMRC score of 2 equates to 
“walks slower than people of the same age because of dyspnea or has to stop for breath when walking at own pace”. 
Exclusion criteria for study participation mainly reflected factors that would adversely influence capability to engage and 
participate in MBC’s education strategies.

Box 1 Study Inclusion and Exclusion Criteria

Inclusion criteria:

1. Clinical and spirometric diagnosis of COPD (current or historical) with post-bronchodilator FEV1a <80% predicted and FEV1b/FVC ratio <70%;
2. Severe breathlessness with mMRCc score ≥ two,

3. Age ≥40 years

Exclusion criteria:
1. Bed-bound or moribund;

2. Cognitive impairment that precludes ability to engage and participate in education strategies;

3. Current active diagnosis of cancer, substance abuse (other than nicotine dependence) or other uncontrolled medical or psychiatric disorder;
Moderate or severe exacerbation of COPDd within 4 weeks;

1. Insufficient command of the English language to comprehend and engage with interventions;

2. Current enrolment in pulmonary rehabilitation program (could participate if still eligible upon program completion or if involved in a long-term 
maintenance program)

Notes: a FEV1 = forced expiratory ratio in one second, b FVC = forced vital capacity, c mMRC = modified Medical Research Council. d COPD exacerbation requiring 
escalation of treatments to include antibiotic and/or systemic corticosteroid (moderate) or hospitalization (severe).
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Intervention
The MBC was a multidisciplinary, predominantly home-based, health service intervention. Figure 1 represents the MBC 
structure and processes, showing the timeline and location for clinical interactions and component activities relating to 
each clinical discipline. MBC comprised nine “visits” at approximately weekly intervals. The multidisciplinary team 
(MDT) included a respiratory physician, occupational therapist, specialist respiratory nurse and physiotherapist. Between 
them, the non-medical clinicians undertook six home-based clinical visits, in addition to an initial home-based assess
ment. Two MDT appointments occurred in weeks two and nine, usually within the outpatient clinic setting and involved 
representatives from at least two clinical disciplines, one being the respiratory physician.

Figure 1 Macarthur Breathless Clinic (MBC) - Structure and Composition. The MBC comprised eight “visits”, intended to be at approximately weekly intervals. The 
multidisciplinary team (MDT) included a respiratory physician, occupational therapist, specialist respiratory nurse and physiotherapist. Two MDT appointments occurred in 
weeks two and nine, usually located in the outpatient clinic setting.
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Patients provided demographic data and underwent an extensive COPD-focussed health assessment at the outset. 
Nutritional status and swallowing were also screened, using the Mini Nutritional Assessment – Short Form (MNA-SF)22,23 

and Eating Assessment Tool (EAT-10),24 respectively. Formal cognitive function screening via Montreal Cognitive 
Assessment (MoCA)25 was undertaken during the subsequent occupational therapy sessions. For each patient, detailed case 
review was undertaken using the clinic’s assessment template (Supplement Figure 1: Breathless Clinic Initial Assessment 
Template). An individualized program was developed, which included optimization of guideline-based medical treatments, 
prior to implementation by the MDT. Referrals to additional clinical disciplines, if needed, were negotiated via patients’ 
general practitioners. Applying Cambridge Breathlessness Intervention Service’s “Breathing, Thinking, Functioning” 
model,26 the MDT targeted treatable physical, emotional, intellectual and functional traits utilizing strategies such as 
respiratory muscle training and exercise, sputum clearance and breathing techniques, use of a hand-held electric fan, 
affirmatory self-talk, visualization and motivation, disease education, troubleshooting barriers to treatment adherence, energy 
conservation and nutritional supplement advice, all via clinical interactions with patients in their own homes.

The intervention was designed to be flexible and adaptable according to changing circumstances and patient needs, 
which meant that visit format could be telehealth at patient request when clinically appropriate. Clinicians involved in home 
visits could extensively cross-cover MBC component strategies and so the clinician visit schedule could be weighted 
according to individual patient priorities or adjusted in the setting of staff leave or furlough requirements, patients or their 
household members being unwell or to comply with infection control measures in the wake of the COVID-19 pandemic.

To ensure program fidelity, participants were offered a consistent menu of interventions with the most important 
elements being disease education aspects, the information package about breathlessness, physical therapies and the 
exercise program, breathing techniques, advice on use of the hand-held electric fan, the COPD action plan and energy 
conservation. To facilitate consistent messaging, the clinician team were kept as constant as possible for the duration of 
the study, with only one clinician from each discipline involved in the clinic for the majority of the study. The use of 
a purpose-designed clinic documentation template, specifying domains of assessment for the initial outpatient visit 
(Supplement Figure 1: Breathless Clinic Initial Assessment Template) also helped to ensure a consistent approach for all 
participants. Lastly, fortnightly multidisciplinary team meetings were held to update the clinicians, to discuss patients’ 
progress within the program and to formulate therapy plans for future home visits.

Table 1: Breathlessness Impact Questionnaire Tools - Outcome Variables

Questionnaire Instruments Interpretation Minimal Clinically Important 
Difference (MCID)

Breathlessness Severity
Chronic Respiratory Questionnaire 

(CRQ)27

High score is better 0.5

CRQ – Dyspnea
CRQ – Fatigue

CRQ – Emotional functioning

CRQ – Disease Mastery
Numeric Rating Scale (NRS)28 Low score is better 1

NRS – Intensity/severity

NRS – Unpleasantness
NRS – Confidence High score is better Not applicable

Dalhousie Dyspnea and Perceived 

Exertion Scale (DDPES)29

Graded pictorial scale (images depicting progressive increase in 

severity from left to right)

Not applicable

Quality of Life/ Symptom Burden

COPD Assessment Test (CAT)30,31,36 Low score is better 2
European quality of life visual 

analogue scale (EQ-VAS)

High score is better Varies according to disease 

category

(Continued)
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Breathlessness Impact Outcomes
Breathlessness impact was objectively assessed at baseline using interviewer-administered questionnaires related to 
breathlessness severity and intensity, overall respiratory symptom burden, QoL and psychological distress (Table 1). 
Mastery, a subscale of the Chronic Respiratory Questionnaire27 (CRQ-M) was chosen to be the study’s primary outcome 
as this assessment tool avoids the issue of breathlessness interactions with exertion and is therefore more suitable than 
breathlessness intensity measures, instead providing insights into control and coping, which are more pertinent to the 
chronic disease setting. In addition, CRQ-M has been used in several other studies of BIS, so enabling comparison across 
trials. The interviewer, usually MBC’s respiratory nurse, administered the questionnaires using pen-and-paper format 
during a home visit. Questionnaire responses were provided without prompting (uninformed), except when patients were 
unable to respond. Questionnaires were readministered on completion of the nine-week program and at 12 months.

Statistical Analysis
A recruitment target of 92 participants was set, informed by pilot data from Westmead Hospital’s BIS.34 The target 
incorporated an estimated 30% discontinuation due to the clinical frailty of these patients. Descriptive statistics were 
undertaken for baseline variables to characterize the study population. Continuous variables were expressed in terms of 
mean, standard deviation, median and range. Categorical variables were expressed as percentages. To account for 
nonparametric distribution of some variables, Friedman’s nonparametric rank test was applied to compare primary and 
secondary outcome measures at three timepoints (baseline, nine and 52 weeks). Missing values were not imputed. 
P-values were two-sided and a value of less than 0.05 was considered statistically significant.

For CRQ-M, and those breathlessness impact outcomes showing significant improvement attaining minimal clinically 
important difference (MCID), predictors of response were sought in an exploratory analysis using linear regression 
models. Pre-specified variables under consideration included sex, body mass index (BMI), forced expiratory volume in 
one second (FEV1), ratio of FEV1 to forced vital capacity (FEV1/FVC), MoCA and baseline scores for Depression, 
Anxiety and Stress Scale 21, depression and anxiety components (DASS 21-D and DASS 21-A).32,35 Subsequently, 
COPD exacerbation status for the year prior and urgent healthcare visits during the nine-week clinic intervention were 
also investigated as predictors of response.

Finally, to investigate potential for selection bias from attrition, unpaired Student’s t-tests (assuming equal or unequal 
variances as appropriate) were undertaken to compare study completer and non-completer groups in terms of baseline 
parameters – gender, age, FEV1, pack years, BMI, CRQ-M, COPD Assessment Test (CAT)36 score and MoCA.

Results
Of 92 recruited patients, three were excluded due to ineligible spirometry, leaving 89 patients contributing to baseline 
data. Of these, 85 (96%) completed the MBC intervention, providing breathlessness impact questionnaire data at week 
nine. Seventy-four patients (83%) contributed to the final data collection at 52 weeks. Of non-completers, eight patients 
died, six partially withdrew, as described below, and one fully withdrew from the study. Of the four patients who left the 

Table 1: (Continued). 

Questionnaire Instruments Interpretation Minimal Clinically Important 
Difference (MCID)

Psychological distress
Depression, Anxiety and Stress Scale 

21 (DASS – 21)32,33,35

Low score is better Screening tool (scores in moderate and severe 

range may warrant further assessment)

DASS 21 – Depression Moderate ≥ 7 5
DASS 21 – Anxiety Moderate ≥ 5 5

DASS 21 -– Stress Moderate > 9 5
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study prior to MBC graduation, all “partially withdrew” from the MBC project, meaning that there was ongoing 
permission to use their existing data and to collect healthcare outcome data. Two were hospitalized, then discharged 
to a residential aged-care facility, one was accepted onto the lung transplant waiting list (therefore requiring formal 
enrolment to a pulmonary rehabilitation program) and one changed her mind about study participation. Reasons given for 
withdrawal after graduation from MBC related to the burden of repeated questionnaire completion, dwindling interest 
and lack of conviction about MBC benefit. Figure 2 details participant recruitment and retention through the study 
protocol.

Characteristics of the MBC study population are detailed in Table 2 and Figure 3. Participants had severe airflow 
obstruction, substantial smoking exposure and adverse body mass. Applying the MoCA indicated 59% prevalence of 
cognitive impairment, defined as score <26. Screening with MNA-SF identified malnourishment in 20% and risk of 

Figure 2 Subject Recruitment and Retention. Participants who “partially withdrew” discontinued the study protocol but gave ongoing permission to use their existing data 
and to collect healthcare outcome data. 
Abbreviation: RACF, residential aged care facility.

Table 2 Macarthur Breathless Clinic Population Characteristics at 
Baseline

Characteristic Number Mean (SD) Median Range

Age 89 71 (8) 73 53–87

BMI 89 29 (9) 27 14–54

MNA – SF21 89 10 (3) 10 3–14

Predicted FEV1 (%) 89 37 (15) 36 10–77

FEV1/FVC 89 44 (11) 42 25–70

Smoking (pack years) 89 52 (31) 47 0–144

CAT score 89 25 (7) 25 10–38

(Continued)
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malnutrition in a further 38%. Baseline DASS-21 and CAT scores were elevated, respectively signifying abnormal levels 
of psychological distress and high COPD-related symptom burden. Within the year prior to participation in MBC, 61 
patients (69%) reported at least one exacerbation and during the clinic intervention 21 (24%) had unplanned health care 
utilization (HCU), either an emergency department visit or hospitalization.

Breathlessness impact outcomes are presented in Table 3. After 12 months, breathlessness impact outcome data from 
baseline, nine and 52 weeks were subject to Friedman’s nonparametric rank test. All breathlessness impact outcome 
measures showed statistically significant improvement with the exception of European Quality of Life – Visual Analogue 
Scale (EQ-VAS), CRQ – fatigue and DASS 21 – anxiety subscales. Parameters which showed improvements considered 
clinically meaningful based on MCID include the study’s primary outcome, CRQ-M, with baseline mean value 3.9, 

Figure 3 Macarthur Breathless Clinic Population Characteristics at Baseline – categorical data presented as percentage stacked bar charts. BMI (kg/m2) Categories – 
Underweight < 18.5, Normal 18.5–24.9, Overweight 25–29.9, Obese > 30 NMA-SF Categories – Malnourished < 7, At risk 8–10, Normal ≥ 11 (total possible score of 14) 
MoCA Categories – Severe Cognitive Impairment < 10, Moderate Impairment 10–17, Mild Impairment 18–25, Normal 26–30 (total possible score of 30) Depression 
Anxiety and Stress Scale (DASS-21) – Depression: Normal 0–4, Mild 5–6, Moderate 7–10, Severe 11–13, Extremely Severe ≥ 14 Anxiety: Normal 0–3, Mild 4–5, Moderate 
6–7, Severe 8–9, Extremely Severe ≥ 10 Stress: Normal 0–7, Mild 8–9, Moderate 10–12, Severe 13–16, Extremely Severe ≥ 17.

Table 2 (Continued). 

Characteristic Number Mean (SD) Median Range

MoCA24 86 24 (4) 25 8–30

DASS 21 - Anxiety 86 7 (5) 6 0–19

DASS 21 - Depression 86 7 (6) 6 0–19

Notes: Interpretation: MNA-SF score: Malnourished < 7, At risk 8–10, Normal ≥ 11 
(total possible score of 14). CAT score assesses COPD symptom impact: 0–10 = Low 
Impact, 11–20 = Medium Impact, 21–30 High Impact, 31–40 Very High Impact (total 
possible score of 40). MoCA score: Severe Cognitive Impairment < 10, Moderate 
Impairment 10–17, Mild Impairment 18–25, Normal 26–30 (total possible score of 
30). DASS 21 – Depression: Normal 0–4, Mild 5–6, Moderate 7–10, Severe 11–13, 
Extremely Severe ≥ 14. DASS 21 – Anxiety: Normal 0–3, Mild 4–5, Moderate 6–7, 
Severe 8–9, Extremely Severe ≥ 10. 
Abbreviations: SD, standard deviation; BMI, body mass index; MNA – SF, Mini 
Nutritional Assessment – short form; FEV1, forced expiratory volume in one second; 
FVC, forced vital capacity; CAT, COPD Assessment Test; MoCA, Montreal Cognitive 
Assessment; DASS 21, Depression; Anxiety and Stress Scale 21.
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increasing to 4.4 at week nine and further to 4.8 at week 52 (p < 0.0001). The Numeric Rating Scale (NRS) results for 
confidence in managing breathlessness were aligned with the mastery score (mean baseline score 5.8, week nine score 
7.1 and week 52 score 7.6, p<0.0001). Scores representing symptom burden too showed sustained improvements, with 
CAT and CRQ-Dyspnea (CRQ-D) subscale scores respectively improving by 2 points (p=0.0002, MCID 2) and by 0.6 
points (p=0.0003, MCID 0.5) at week 52. Analysis after transformation to numeric scale format 1 to 7, showed 
statistically significant symptom improvement for all Dalhousie pictorial scales.29 However, with the exception of 
CRQ-D, other questionnaire tools assessing breathlessness per se (NRS for breathlessness severity and unpleasantness) 
showed no clinically relevant change.

Exploratory analyses were conducted, applying linear regression models to investigate predictors of response, with 
response defined as statistically significant improvement post MBC completion meeting MCID. For CRQ-M, increased 
baseline anxiety (DASS-A) predicted a positive response (p=0.04) and increased baseline depression (DASS-D) also 
approached significance as a predictor (p=0.06). However, the strongest predictors were for improvement in CAT score, 
with higher cognitive function (MoCA) score proving most potent (p=0.006). Decreased FEV1 (p=0.03) and increased 
baseline depression (DASS-D) (p=0.04) also predicted improvement. For confidence managing breathlessness, higher 
BMI and FEV1 both predicted lack of response (p=0.05). Whilst having at least one exacerbation in the 12 months prior 
to participating in MBC did not predict responses, an unplanned healthcare visit during the nine-week clinic intervention 
predicted achieving MCID for CRQ-M and CAT score at twelve months. No predictors were found for response in CRQ- 
D. Although sex was not discriminatory for any outcome, the mean improvement in females for CAT score was 2.9 
points as opposed to 0.5 points in males (p=0.06). Whilst clearly these hypothesis-generating results should be interpreted 
with discretion, they may provide useful direction for future research particularly in terms of COPD patient selection.

Table 3 Breathlessness Impact Questionnaires – Outcomes Over 12 Months

Baseline n=89 
Mean (SD)

9 Weeks n=85 
Mean (SD)

52 Weeks n=74 
Mean (SD)

P value, 
(Friedman Test)

Mean Change, 9 Weeks vs 
Baseline (95% CI)

Mean Change, 52 Weeks vs 
Baseline (95% CI)

MCID

CRQ-Mastery 3.9 (1.5) 4.4 (1.4) 4.8 (1.4) <0.0001 0.5 (0.2, 0.7) 0.8 (0.5, 1.1) 0.5

CRQ-Fatigue 3.2 (1.3) 3.4 (1.2) 3.6 (1.3) 0.08 0.2 (0.0, 0.5) 0.4 (0.1, 0.8) 0.5

CRQ-Emotion 4.3 (1.4) 4.5 (1.3) 4.7 (1.4) 0.01 0.2 (0.0 0.5) 0.4 (0.2, 0.7) 0.5

CRQ-Dyspnea 2.9 (1.2) 3.2 (1.2) 3.5 (1.2) 0.0003 0.3 (0.1, 0.5) 0.6 (0.3, 0.8) 0.5

NRS-Severity 7.9 (1.7) 7.4 (1.8) 7.0 (1.9) 0.002 −0.5 (−1.0, −0.1) −0.8 (−1.2, −0.4) 1

NRS-Unpleasantness 8.2 (1.8) 7.5 (2.3) 7.6 (2.0) 0.009 −0.7 (−1.2, −0.2) −0.4 (−0.8, 0.1) 1

NRS-Confidence 5.8 (2.4) 7.1 (2.0) 7.6 (1.8) <0.0001 1.2 (0.6, 1.9) 1.7 (1.1, 2.3) -

CAT score 25 (6) 22 (7) 23 (6) 0.0002 −3 (−4, −2) −2 (−3, −1) 2

EQ – VAS 55.1 (19.5) 57.4 (18.5) 59.2 (21.0) 0.20 3.0 (−1.2, 7.2) 4.5 (−1.2, 10.2) -

DDPES – BE 5 (1) 5 (1) 4 (1) <0.0001 0 (0, 0) −1 (−1, 0) -

DDPES – CT 4 (2) 4 (2) 3 (2) <0.0001 0 (−1, 0) −1 (−2, −1) -

DDPES – TC 2 (2) 2 (2) 2 (1) 0.03 0 (−1, 0) −1 (−1, 0) -

DDPES – PE 5 (1) 4 (1) 4 (1) 0.002 −1 (−1, 0) −1 (−1, 0) -

DASS 21 - Depression 6 (5) 6 (5) 6 (5) 0.008 −1 (−2, 0) −1 (−2, 0) 5

DASS 21 - Anxiety 7 (5) 6 (5) 6 (5) 0.11 −1 (−2, 0) −1 (−2, 0) 5

DASS 21 - Stress 6 (5) 6 (5) 6 (5) 0.03 −1 (−2, 0) 0 (−1, 1) 5

Notes: Outcomes reaching threshold for MCID are in bold. 
Abbreviations: CRQ, Chronic Respiratory Questionnaire; NRS, numeric rating scale; CAT, COPD Assessment Test; SD, standard deviation; 95% CI, 95% confidence 
interval; MCID, minimum clinically important difference; EQ – VAS, European quality of life visual analogue scale; DDPES, Dalhousie Dyspnea and Perceived Exertion; Scale, 
subscales; BE, breathing effort; CT, chest tightness; TC, throat constriction; PE, perceived exertion; DASS, Depression; Anxiety and Stress Scale.
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Lastly, analysis was conducted to compare participants who completed the study protocol and those who left the 
study, to explore the potential impact of selection bias due to attrition. The patients who failed to complete the study 
protocol were similar to those who did in terms of age, sex distribution, BMI, FEV1 and baseline scores for CAT and 
CRQ-M (Table 4). Neither did they differ from the perspective of having exacerbations within the year prior to MBC 
participation. However, the non-completers had a lower mean MoCA (21 versus 25, p = 0.001) and greater mean pack 
years (68 versus 49, p = 0.03).

Discussion
Following the Macarthur Breathless Clinic (MBC), we report statistically significant and clinically relevant within- 
subject improvement in the primary outcome of CRQ-Mastery, at nine weeks in an Australian cohort with COPD. 
Moreover, we are the first to report durable quantitative results after this type of intervention, with outcomes reported to 
12 months.

Mean mastery of breathlessness increased by 0.5 (p=0.0001) at nine weeks and improved further, increasing by 0.9 at 
12 months (p<0.0001). Given that the MCID for this measure is 0.5, such improvement should be readily appreciated by 
patients. Response durability is a particularly important finding for patients with COPD due to its chronic, progressive 
nature and hence an expectation of symptom deterioration rather than improvement over the long term.

We also report statistically significant within-subject improvements at nine weeks and 12 months in a variety of 
secondary outcomes measuring breathlessness impact, including measures of psychological distress and overall symptom 
burden from COPD. At 12 months following the intervention we report ongoing, clinically relevant within-subject 
improvements in CRQ-dyspnea (0.6, p<0.0003, MCID = 0.5), patient-reported confidence in managing breathlessness 
(1.8, p<0.0001) along with durable benefits in COPD symptom burden as measured by COPD Assessment Test (CAT) 
score (2, p=0.0002, MCID = 2).

Table 4 Comparison Between Participants Lost to Follow up Versus Those Completing at 
52 weeks

Characteristic Lost to Follow up at 52 
Weeks (n=15): *Mean (SD)

Participants at 52 
Weeks (n=74): *Mean (SD)

p-value

Gender (% of female) 66.7% 60.8% 0.67

Age 73 (8) 70 (8) 0.25

BMI 27 (9) 29 (9) 0.54

Predicted FEV1 (%) 35 (14) 37 (15) 0.55

FEV1/FVC 47 (10) 44 (11) 0.42

Smoking 

(pack years)

68 (32) 49 (30) 0.03

CRQ-Mastery 3.7 (1.3) 4.0 (1.5) 0.56

CAT score 26 (4) 25 (7) 0.44

MoCA24 21 (6) 25 (3) 0.001

DASS 21 - Anxiety 7 (5) 7 (5) 0.77

DASS 21 - Depression 6 (6) 7 (5) 0.93

Notes: *Except for gender, where percentages were presented. 
Abbreviations: SD, standard deviaton; BMI, body mass index; FEV1, forced expiratory volume in one second; FVC, forced 
vital capacity; CRQ, Chronic Respiratory Questionnaire; CAT, COPD Assessment Test; MoCA, Montreal Cognitive 
Assessment; DASS, Depression Anxiety and Stress Scale.
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Comparison to Other Literature
Our results are similar to the randomized controlled trials for BIS-targeting populations with non-malignant disease for 
the primary outcome of breathlessness mastery at nine weeks14,15 and seem superior to that reported in a systematic 
review10 of other published works, including populations with malignant disease, non-malignant disease or both 
combined. The reason for this difference remains unclear. Our intervention was longer (nine weeks versus two to six 
weeks), included a broader healthcare team and our target study population was more homogeneous, all subjects being 
diagnosed with COPD.

Longer term outcomes have been reported only rarely, although, in a qualitative paper, Luckett et al reported that 
patients seemed to have forgotten the intervention when interviewed at 6 months37 Our results suggest that even if so, 
patients continue to gain quantitative improvements across a range of breathlessness and illness domains.

Implications for Clinicians and Policy-Makers
Given the growing evidence base for BIS, clinicians should strive to incorporate non-pharmacological interventions 
aimed at alleviating breathlessness as part of standard care. Clinicians may be concerned that teaching these techniques 
will be time-consuming. However, it may be possible to introduce techniques sequentially, taking only a few minutes 
during a single encounter. Policy-makers need greater awareness and understanding of the potential for these interven
tions to significantly enhance patient well-being, with likely downstream benefits and even the possibility perhaps to 
impact urgent healthcare utilization. These findings have important implications for targeted health funding, supporting 
services such as MBC that enable patients—particularly those with COPD—to better manage chronic breathlessness. 
This is especially relevant given the high healthcare costs associated with COPD, despite the use of guideline-directed 
pharmacological therapies.

Strengths and Limitations
The strength of this work is that it reports long-term outcomes for a relatively large, homogeneous population with 
moderately severe COPD. The study setting of urban Australia provides one of few reports from outside Europe. 
Additionally, a substantial proportion (10%) of our population identified as Aboriginal Australian. This exceeds the 
known indigenous representation within our local community and their inclusion implies successful engagement of 
a group subject to health outcome inequity. Nonetheless, due to the small numbers, stratified analysis according to 
Aboriginal status was not appropriate.

In addition to measures of breathlessness, we reported CAT score, which is a disease-specific measure of COPD 
symptom burden, routinely used both in research and in clinical practice to assess the impact of treatment interventions 
for COPD. The improvement in CAT score adds weight to our results and will be meaningful to clinicians working in the 
field, allowing the MBC to be more easily measured up against other treatment strategies used in this disease. We also 
included a pictorial measure of breathlessness29 to provide participants with additional means to describe their breath
lessness severity without reliance on language or literacy, which may contribute to future solutions for assessing (and 
addressing) breathlessness needs, bypassing language barriers. In addition, we reported measures of psychological 
distress, which expands the understanding of MBC’s impact in a more holistic sense. Importantly, the assessment of 12- 
month data negates the seasonal influence of COPD exacerbations, which may impact data collected over shorter 
timeframes. Finally, we used the STROBE guidelines (Supplement file – STROBE statement) to increase reporting 
quality and transparency.

The study, although prospective, was a single-arm study hosted at a single center, limiting generalizability. We were 
aware of a randomized controlled trial19 in a nearby health district being conducted contemporaneously, using a model of 
care similar to our own. We thus preferred a non-randomized study design to address clinical need, whilst simultaneously 
demonstrating applicability to a different patient population and setting, accepting that this choice would be at the cost of 
research rigor. Similar to other BIS, we undertook some interventions in the home setting, allowing the intervention to be 
individualized to patients’ specific circumstances. We acknowledge that this is difficult to replicate in a conventional 
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clinic, although this limitation may be somewhat mitigated by increased integration with available community-based 
healthcare services.

We acknowledge that our reported outcomes will be subject to selection bias, particularly from attrition. By 52 weeks, 
15 participants had left the study, amounting to 17% of the study cohort. Losses from the study population prior to 
protocol completion may raise concerns about lack of intervention efficacy or poor tolerability, although the listed 
reasons for non-completion (see Figure 2) would not support this, with 85 of 89 (96%) completing the clinic intervention 
and most (11 of 89, 12%) departing the study due to changed circumstances or death. Hence, for our study, the main 
concern for attrition relates to generalizability, particularly if it was those with more severe disease who left our study 
prior to protocol completion. However, patient losses from the study were less than anticipated and we reduced impact of 
this potential bias by having patients act as their own controls. Moreover, comparison of baseline data between study 
completers and non-completers revealed few differences between the groups; only significantly greater pack years and 
lower MoCA scores in the non-completers (Table 4), with traditional markers of severity or prognosis, such as FEV1, 
BMI and CAT score not significantly different between the groups. Thus, the implications for selection bias are likely to 
be modest.

Finally, for a study with many key outcomes assessed via questionnaires, the mode of their administration needs 
consideration. Whilst having questionnaires interviewer-administered increases completion likelihood and can reduce 
time burden for participants, this provides potential for the interviewer to influence the responses recorded by uncon
sciously conveying their own expectations (observer bias), by guiding or interpreting answers. A second important 
concern is social acceptability bias, whereby presence of an interviewer and resulting anonymity loss may inhibit or 
influence the responses received. Further, due to staffing constraints in our study, outcome data were collected by 
a member of the clinical team, which potentially may have heightened the risk for social acceptability bias to affect 
patient-reported measures (due to the nature of the existing relationship between patient and clinician). Unfortunately, the 
extent to which these factors may have affected the study outcomes remains unclear.

Future Research
The majority of costs of COPD care are related to hospitalizations.28 Thus, reducing potentially avoidable hospitaliza
tions by giving patients tools to manage breathlessness has the potential to impact HCU in the Australian setting and so 
further research into this question remains a priority. The wide variation in the characteristics of forerunner BIS – 
including clinic composition, clinical disciplines and specialty expertise, encounter format and schedule, component 
strategies, and intervention duration – highlights the need for future research to identify the attributes most critical for 
achieving positive outcomes and cost-effectiveness, in order to enhance the delivery of efficient healthcare models. In 
addition, reaching consensus on the most appropriate outcome measures remains a key priority.

Conclusions
This study demonstrates statistically significant and clinically meaningful within-subject improvements in breathlessness 
mastery following a home-based multidisciplinary breathlessness intervention service, not only evident at nine weeks but 
sustained and further enhanced over 12 months. The durability of these improvements is particularly noteworthy given 
the progressive trajectory of COPD, which is typically characterized by gradual worsening of symptoms over time. In 
addition to the primary outcome, significant and lasting gains were also observed across key secondary measures, 
including dyspnea and overall symptom burden. These findings should be considered in the context of the non- 
randomised study design and inherent risks of bias. Nonetheless, they support the potential value of a home-based 
multidisciplinary breathlessness program as a viable, long-term intervention to enhance quality of life in individuals 
living with COPD.

Human/Animal Ethics Approval Declaration
This human study was performed in accordance with the Declaration of Helsinki and approved by South Western Sydney 
Local Health District Human Research Ethics’ Committee – approval: 2020/PID00145. The study’s clinical trial 
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registration number is ACTRN12620001330932, listed with the Australian and New Zealand Clinical Trial Registry; 
https://www.anzctr.org.au/. All participants provided written informed consent to participate.
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