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Overview of research aims:
Chronic Obstructive Pulmonary Disease (COPD) is the diagnosis given to people with chronic lung disease including emphysema, chronic bronchitis and chronic airflow obstruction which is not fully reversible. It affects up to 15% of New Zealanders over 45 and the usual cause is smoking. Damage to lungs leads to breathlessness, cough and fatigue leading to severe impacts on activities of daily living, productivity, mobility, and physical and mental quality of life (Asthma + Respiratory Foundation NZ, 2021). 
There is an established link between anxiety and breathlessness and mindfulness meditation has shown some efficacy in the amelioration of anxiety in COPD. The high prevalence of anxiety in those with COPD has the potential to establish and maintain the breathlessness - anxiety cycle. People with COPD may experience a perception of increased oxygen needs which are not being met by breathing and this in turn creates hyperventilation which further exacerbates the level of anxiety. Other impacts of increased levels of anxiety and depression associated with COPD contribute to increased levels of disability, reduced enjoyment and quality of life and poorer coping There has been recognition of the need to offer interventions to help people with COPD manage their anxiety to help break the anxiety- breathlessness cycle as well as to cope with the impacts of COPD other impacts on quality of life and coping. (Chan, Giardino & Larsen, 2015).    
In addition to the higher levels of anxiety reported, patients with COPD and other long-term conditions report low self-efficacy, which in turn negatively affects their quality of life and ability to self-manage their illness and its symptoms (Cheng et al, 2019). Mindfulness has been utilised in chronic disease as a non-pharmacological therapy augmenting usual care. Mindfulness has been found to increase self-awareness and self-efficacy promoting a new and less distressing interpretation of breathlessness and greater symptom control (López-Lois, González-Barcala & Facal, 2021). Simpson and Jones (2013) found that COPD patients with higher self-efficacy experienced less breathlessness and decreased levels of depression and anxiety and improved quality of life compared to those with lower self-efficacy. Mindfulness based breathing therapy (MBBT) is a mindfulness based complementary and alternative medicine (CAM) which focusses on alleviating the symptoms of breathlessness by relaxation and enabling a less distressing and anxiety inducing interpretation of the physiological symptoms of breathlessness (Mularski et al, 2009). Three studies found that mindfulness increased coping by decreasing the psychological impacts of COPD resulting in decreased levels of breathlessness and a lowered respiratory rate (Chan, Giardino & Larsen, 2015, Mularski et al, 2009, Sánchez-Paquini & Moreno-Coutiňo, 2017). Tan et al (2019) undertook a randomised control trial which demonstrated a single 20-minute mindfulness intervention resulted in clinical and statistically significant improvements in breathlessness. Although these preliminary studies of MBBT show promise in assisting those with COPD, this existing research regarding the effectiveness of MBBT is limited and hence there are a number of issues in the management of breathlessness which require further exploration (Chan, Giardino & Larsen, 2015). For example, Harrison et al identified high dropout rates and sex- and age-biased participant groups. MBSR, as usually delivered, consists of eight 2.5-hour group sessions and a one-day mindfulness retreat, however given this treatment intensity, attending all these sessions may be very difficult for those with COPD. There are feasibility issues for those with COPD in accessing treatment, related to the considerable time commitment and duration of group mindfulness sessions attendance required travel which incur financial costs. Finally, most studies lack follow up, so it is unclear whether participants continue to use the intervention and whether benefits persist (Harrison et al, 2015). 
This study aims to address these issues by establishing the feasibility of providing a self-directed in-home mindfulness-based intervention for those with COPD obviating the effort, cost and time needed to travel to group treatment. It will assess the efficacy and acceptability of this novel mindful breathing intervention in increasing mastery and in relation to breathlessness. The mindful breathing intervention in this present project will be self-managed hence the research participants will be able to choose a time which suits them each day, enabling a personalised delivery which aims to limit participant fatigue. The sessions are much shorter than the weekly group sessions employed in the reviewed studies (Harrison et al, 2015) and there is no travel commitment. It is envisaged that these considerations may make the intervention more feasible for participants and will maximise adherence to the mindful breathing intervention and enhance retention. A planned qualitative interview regarding the acceptability of the intervention at the three-month point should offer important additional information. Pre-post measures assess physiological and psychological mastery of breathlessness and will provide preliminary evidence to inform power calculations for a larger trial. This mindful breathing intervention has significant potential to be beneficial for participants with COPD, however a feasibility study is required as the important point of difference is that the intervention is self-managed in the participants own home. Dr Roberto Benzo is a pulmonologist at Mayo Clinic in Rochester, Minnesota, USA and is the founder of the Mindful Breathing Laboratories. He is also an associate professor of medicine at Mayo Clinic College of Medicine and Science. Dr Benzo's research interests focus on chronic disease management and quality of life for patients with lung cancer and COPD. Dr Benzo has developed a group and individually delivered mindful breathing intervention which has shown promise in clinical practice but has yet to be formally evaluated. This study will do this by delivering Dr Benzo’s nine mindful breathing sessions over an eight-week timeframe in a format which enables the participant to self-manage the intervention with an aim of increasing acceptability and efficacy.
 Although Dr Benzo’s mindful breathing intervention has not yet been formally evaluated it closely aligns with elements of mindfulness-based stress reduction (MBSR) namely the body scan, focussing attention on the breath, awareness of body sensations, seated or standing yoga stretching exercises, and non-reactive awareness using breath as the anchor (de Vibe, Hammerstrøm, & Bjørndal, 2010). Dr Benzo has adopted the fundamental aspects of mindfulness proposed by Kabat-Zinn (2003) in the context of chronic health conditions in particular COPD. Dr Benzo believes mindfulness offers the opportunity to promote balance and enhance positivity. He suggests mindfulness promotes increased attention and awareness which may affect the progression of the disease leading to increased wellbeing and a reduced need for healthcare (Benzo, 1998-2022). 
Feasibility will be established by assessing:
1. Uptake (percentage of participants accepting of those offered the intervention)
2. Adherence
3. Retention (percentage of participants completing at least 6/9 sessions)
4. Acceptability of the mindful breathing intervention will be assessed at the three month follow up point utilising semi structured qualitative interviews.
Preliminary evidence of efficacy will be established by pre-post change in self-efficacy of breathlessness control.
Methods

Study design: Mixed methods study-open label pre-post Intervention study with three-month follow-up 
Inclusion Criteria: 
· Males and females aged 18 years and above with a diagnosis of COPD.
· Able to provide informed consent.
· Refractory breathlessness at rest (Medical Research Council [MRC] dyspnoea scale ≥2) at any time in the preceding four weeks.
· Patients of the Te Whatu Ora (CDHB) respiratory outpatient service.
· Capable of writing/maintaining a diary and able to converse in English, for interviews; and, 
· Access to a device to play mindfulness recordings (Podcasts/CD’s/USB). If the participant does not have access to a suitable device, they will be loaned a device for the duration of the study. 
· Anxiety and depression.
Exclusion Criteria:
· On long-term oxygen therapy.
· Breathlessness of unknown origin including a primary diagnosis of chronic hyperventilation syndrome.
· Within two weeks of an acute exacerbation requiring hospitalisation.
· Life expectancy of < 3 months.
· Acute psychiatric disorder including schizophrenia, bipolar disorder, substance use disorder or suicidality.
· Cancer diagnosis; or,
· Neurological disease and/or Cognitive Impairment, including dementia.
· Residing in the Chatham Islands due to travel logistics for the pre and post intervention home visits. 
Timeline:  February 2023 – December 2024. Enrolment will be continuous until a sample of 30 participants is obtained. 
Recruitment 
The study will seek to recruit adults (18 years of age and older) with refractory breathlessness (Medical Research Council [MRC] ≥ 2) and moderate to advanced COPD via the Te Whatu Ora (formerly Canterbury DHB) respiratory outpatient database. This respiratory outpatient service has expressed support for this study which will be formalised with locality authorisation. The services of the outpatient secretary and/or research nurse will be utilised to contact (by email/post) potential study participants. The researcher will engage with Māori health workers to enlist their help in recruiting Māori participants and to ensure this research is ethically and culturally responsive.
Procedure
Consent - Potential participants will contact the researcher directly or will indicate to Te Wahatu ora staff that they are interested in the study. The researcher will then contact the person to provide information about the study, go through the information sheet and if they are willing to proceed, will obtain written informed consent.
The intervention has been registered with the Australian and New Zealand Clinical Trials registry. Number 377232.
There will be no cost to participants to take part in this study. The researchers include registered health professionals (SH, JJ, MW, PS) and have processes for dealing with any clinical matters arising during the treatment. This research is investigator devised and led with the expertise of the supervision team.  
Setting 
The mindful breathing intervention will include three home/clinic contact assessment visits namely one pre and two post mindful breathing intervention (nine to ten weeks and three months). During the first contact, the researcher will introduce herself and gather pre-treatment physiological measurements and clinician-assessed or self-report measures. 
As noted above, the setting for the assessments will be determined by participant’s choice (clinic or home). The mindful breathing intervention is provided for participants to self-deliver in their own home for their comfort and convenience.
Ten semi-structured qualitative interviews will be undertaken at the three-month follow up point.

Intervention
The intervention is added to optimal pharmacological and non-pharmacological management already included within usual care (treatment as usual) for patients with moderate to advanced COPD disease and refractory breathlessness. 
The mindful breathing intervention will be delivered by the researcher, who is a Nurse Practitioner with a special interest in respiratory diseases and under the guidance of a supervisor (JJ) with expertise in mindfulness. 
At the two/four/and six-week points of the study participants will be contacted by telephone, text or email whichever is their preference. The purpose of this contact is to offer encouragement to continue the daily diary documentation and daily use of the mindful breathing intervention.    
The mindful breathing intervention will be an additional intervention to the usual care provided and addresses aspects of physical, emotional, and psychosocial wellness. 
At the first meeting with the participants (pre-mindful breathing intervention) the researcher will provide an information pack containing fact sheets on breathlessness including activity pacing and positions to alleviate or reduce breathlessness. In addition, the participants will also be provided with a DVD (or suitable media recording/podcast) on mindfulness to assist breathing and relaxation. There are nine mindfulness sessions to be undertaken one per week for eight weeks. Apart from week six which has two audios, all weeks have only one audio. Audios range from three to 26 minutes in duration.
Table 2:  	Mindful breathing intervention
	Week #
	Audio duration
	Audio Description

	Week 1
	3 mins
	Focus on the breath

	Week 2
	26 mins
	Body scan 

	Week 3
	17 mins 
	Seated meditation on the body which includes a body scan

	Week 4
	20 mins 
	Meditation on the breath It also focuses on suspending judgement.


	Week 5
	20 mins
	Meditation on sounds, thoughts and emotions. The focus is on the hearing, watching difficult thoughts and emotions and just recognising them and being present. Accepting with no judgement of what comes. 


	Week 6
	6 mins total 
	An introduction to the Ten Breath Practice – introduction (3 mins) and provides an explanation and then a brief practice. The Ten Breath Practice, (3 mins) is more of a practice – it focuses on the breath while counting after the out-breaths and noticing how one feels. In consultation with Dr Benzo and Dr Zimmerman the researcher has decided to include both these audios in week 6 as they both focus on the breath and counting.


	Week 7
	20 mins 
	Mindful standing Yoga. The standing yoga could also be done in a seated position if desired. It includes relaxing movements with gentle stretches. 


	Week 8 
	3 mins
	What-is-mindfulness-tips-for-journey reiterates what is mindfulness and how to practice it. This audio provides a conclusion to the mindful breathing intervention and promotes ongoing mindfulness practice.




 
The participants will be asked to complete a daily diary (electronic or paper) which will be collected by the researcher at the conclusion of the study when the researcher undertakes the second (post) home or clinic visit. The daily diary will collect information on medication/mindfulness use, exercise or physical activity, breathlessness (Medical Research Council [MRC scale]) and social/supportive interactions. The daily diary (yes/no) will also include a free text section to include other ways/techniques which the participant may have used to alleviate breathlessness. The diary may also be a monitoring tool and it is hoped will provide important additional information including concordance with daily mindfulness. 

Measures
The study will employ pre and post quantitative measurements (baseline and after the intervention and at the three-month point), as well as semi structured qualitative interviews conducted at the three month follow up point. The post quantitative assessment will be undertaken at the nine to ten week point as the measures are designed to assess functioning over the past one to two weeks hence need to be undertaken after the intervention is complete. The three month follow up quantitative assessments will add valuable information regarding the participants continued use of the mindful breathing intervention and the extent to which benefits persist. The three month follow up is a strength of this feasibility study.
Quantitative measures
The primary measure is the COPD self-efficacy scale. The secondary measures are the St Georges Chronic Respiratory Disease Questionnaire, Medical Research Council (MRC) Severity of breathlessness scale, Hospital Anxiety and Depression Scale (HADS), and the 5 facet questionnaire: short form which measures mindfulness. Additional data will be obtained by completion of the daily diary, physiological measures, and the qualitative interviews. 
Qualitative interviews
Upon completion of the feasibility study 10 participants will be purposefully chosen for the qualitative interviews. This selection process will include a mix of ages and gender, presence of a caregiver, ethnicity, Body mass Index and severity of disease. The interviews will be semi-structured and consist of open-ended questions to elicit the participant’s experiences, expectations and views about the acceptability and value of the mindful breathing intervention. These interviews will be undertaken at the three-month point. It is envisaged that the interviews will be no greater than 60 minutes in duration and can be undertaken face to face or via video/telephone or zoom conferencing if the participant desires. 
Statistical methodology
Statistical analysis has been discussed with a University of Otago Biostatistician
Data analyses will be performed using Statistical Package for the Social Sciences (SPSS) (version 27.0: SPSS Inc., Chicago, Il., USA). 
Descriptive data will be reported in percentages, mean (standard deviations) and medians (ranges). Paired t-tests will be used to calculate the pre and post change scores for the self-reported measures. The level of statistical significance will be set at p < .05. however, with the small sample size it is unlikely that there will be statistically significant differences established on the outcome measures however it is envisaged the study will establish effect sizes for a future randomised pilot study.
Qualitative interviews and entries from a free text daily diary will be imported into Nvivo (version 11). Inductive thematic content analysis will be conducted utilising Braun and Clarke’s (2006) naturalistic interpretive approach employing structured process steps to explore the patient’s views and experiences of the mindful breathing intervention. This process will incorporate member checking to ensure accuracy of interpretation.
Expected outcomes:
This feasibility study seeks to explore the acceptability and efficacy of a self-managed daily mindful breathing intervention. 
It is hoped that this self-delivered home-based intervention will overcome previously identified issues which have provided barriers to uptake and utilisation of mindful breathing to date. To the researcher’s knowledge, mindful breathing delivered on a daily basis and self -managed by the participants in their own homes has not been done previously and hence a feasibility study is necessary to explore the acceptability and preliminary evidence of effectiveness of this intervention especially within the New Zealand context and to inform future research. This research Is of significance to Māori who are three and a half times more likely to die from COPD-related causes than other ethnicities and are affected by COPD 20 years earlier than non-Māori (Asthma + Respiratory Foundation NZ, 2021).  It is important to assess the acceptability of the mindful breathing intervention for Māori given the increased burden of COPD for this group.
This research will be disseminated in journal articles in peer reviewed publications. The researcher has already presented the draft research proposal at an Australasian conference (September 2021) for the Thoracic Society of Australia and New Zealand. 

Timeline:
	Month 
	Activity

	End February 2023

	Ethics approval

	March 2023

	Study commences Participants recruited and consented 


	July 2023 

	Recruitment completed


	January 2024 

	Collation of results


	Throughout 2024 

	Analysis of results   Write up 


	End of 2024 

	The researcher will provide feedback to participants and to the Te Whatu Ora (CDHB) respiratory team who supported recruitment and this feasibility study. 
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