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Abstract
Objectives Psychological dysfunction (such as anxiety) is common in people with difficult asthma and is associated with poor
outcomes. Asthma guidelines increasingly emphasise the need to recognise and address co-morbidities, and it is plausible that
appropriately targeted psychological interventions may be clinically and cost-effective. We hypothesised that mindfulness—
facilitating adaptive responses to mental and emotional stress—would be acceptable and feasible for people with difficult asthma
and undertook a pilot uncontrolled observational study.
Methods We offered a 4-week mindfulness intervention (four group sessions with 10–20 min of daily home practice) to adult
patients attending difficult asthma clinics. Seventeen patients provided informed consent. Before and 3 months after the inter-
vention, self-report questionnaires assessed asthma control, asthma-related quality of life, anxiety, depression, medication ad-
herence and dysfunctional breathing symptoms. We conducted a focus group and follow-up telephone interviews with patients
and collected routine clinic data including lung function.
Results Three-month follow-up patients had lower self-reported anxiety scores, but there were no significant changes in other
self-report measures including asthma control and asthma quality of life—though numerical trends generally indicated improve-
ment. Intervention adherence and study retention varied. Thematic analysis exploring qualitative data found overarching themes
highlighting the acceptability of mindfulness treatments, and identified some practical challenges to attending the course.
Conclusions Patients consenting to the mindfulness intervention found it acceptable. Self-report measures suggest potential for
positive impact on their wellbeing. Patients successfully integrated mindfulness with their existing treatment, although practical
barriers prevented some from attending the face-to-face group course.
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Asthma affects over 330 million people globally, imposing
significant burdens for patients and carers, as well as a

substantial economic burden (Global Asthma Network
2018). The symptoms of asthma are distressing, with recurrent
episodes of wheezing, chest tightness and breathlessness as-
sociated with episodes of bronchoconstriction. Breathlessness
is a primary symptom of asthma, and is a primitive sensation
comparable to pain, with a strong affective component, caus-
ing distress and anxiety (Spinhoven et al. 1997). Patients with
difficult and poorly controlled asthma have many more symp-
toms when compared to those with milder or better controlled
disease; difficult asthma is associated with greater anxiety,
impaired cognition and impaired coping mechanisms
(Lavoie et al. 2010). Anxiety is the strongest independent
predictor of the ‘unpleasantness’ of breathlessness
(Spinhoven et al. 1997), affecting health status and quality
of life (QoL) more than lung function (Moy et al. 1998).
Those with significant psychological morbidity additionally
have poor asthma outcomes (including symptom burden,
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mortality, hospitalisation and quality of life impairment in
comparison with those without (Lavoie et al. 2006).

Pharmacological interventions are highly effective for
treating asthma, yet even with the ability of modern treatment,
less than half achieve good symptom control (Demoly et al.
2010). The reasons for poorly controlled asthma are complex
but may include excessive anxiety (Rimington et al. 2001).
Anxiety is associated with impaired self-management (Bender
2006) and psychological distress is up to six times more com-
mon in difficult asthma than in the general population (Thomas
et al. 2011). Psychological factors significantly increased the
burden of living with asthma (Stanescu et al. 2019) and are
associated with increased hospitalisation (Wainwright et al.
2007) and increased mortality (Barton et al. 2005).
Psychological co-morbidity is often unrecognised, and research
to identify and treat such co-morbidity has been prioritised in
recent calls (Edwards et al. 2017). Purported mechanisms in-
clude maladaptive behaviours such as hyperventilation or poor
medication adherence and cognitive/affective factors such as
poor symptom perception (Yii and Koh 2013). Systematic re-
views assessing the effectiveness of non-pharmacological inter-
ventions for people with asthma report some improvements to
quality of life and psychological outcomes (Yorke et al. 2015;
Yorke et al. 2007). One treatment that may provide benefit for
patients with difficult asthma is mindfulness, an intervention
focused on awareness of bodily sensations and emotions in a
calm and accepting way, frequently giving particular attention
to breathing patterns (Kabat-Zinn 1990).

Mindfulness practice involves purposeful, non-judgemental
attention to and acceptance of experiences, aiming to reduce
anxiety, distress and depression (Shapiro et al. 2006). People
with asthma often demonstrate maladaptive illness cognitions
such as inaccurate symptom perception, which contribute to
worse asthma outcomes (Janssens et al. 2012). Therefore, it is
theorised that mindfulness may potentially modulate dysfunc-
tional anxiety contributing to difficult asthma through improv-
ing dysfunctional cognitive-affective mechanisms (Janssens
et al. 2009). A recent systematic review of mindfulness-based
stress reduction demonstrated small to moderate effect size im-
provements to physical symptoms across a range of physical
health conditions including asthma (Crowe et al. 2016) al-
though further research was required. Pertinently, a randomised
control trial (RCT) of mindfulness-based stress reduction led to
improved quality of life and less perceived stress across 42
patients with mild, moderate and severe asthma (vs. 41
patients in a psychoeducation control intervention; Pbert et al.
2012). Furthermore, a qualitative study of patients with asthma
and depression who undertook mindfulness-based cognitive
therapy (MBCT) showed benefits for patients with respiratory
disease including greater acceptance of symptoms and im-
proved awareness of bodily sensation (Malpass et al. 2015).

One challenge to designing, implementing and evaluating
mindfulness interventions is the considerable heterogeneity of

existing ‘mindfulness-based’ interventions. Mindfulness-based
stress reduction (MBSR) was the original model developed by
Kabat-Zinn to teach people self-management techniques to im-
prove stress and anxiety (Shapiro et al. 2006). Mindfulness-
based cognitive therapy (MBCT) is of a similar 8-week pro-
gram that is informed by psychological models of depression
(Teasdale et al. 2000). Attrition rates of MBSR/MBCT are
often high due to time constraints, and short adapted courses
have been shown to be effective delivered over a 4-week period
or less, and it is possible that ‘abridged’ mindfulness courses
may be increasingly cost-effective treatment strategies for clin-
ical populations (Carmody and Baer 2009).

In line with guidelines by Bowen et al. (2009), we looked
to conduct a focused feasibility study that explored the accept-
ability of a mindfulness intervention to people with difficult
asthma. We hypothesised that a short-course (4 weekly 1.5-h
sessions plus practice) mindfulness intervention that uses ele-
ments of MBSR (relevant to anxiety-related/‘attack’ aspects
of disease) and MBCT (relevant to low mood and depression
that often accompanies chronic illness) would be acceptable
and would improve asthma-related quality of life and asthma
control. We aimed to deliver and evaluate the intervention in
patients with difficult asthma attending a hospital-based diffi-
cult asthma service.

The primary aim of the study was to determine whether a
mindfulness intervention is acceptable and feasible to deliver
for patients with difficult asthma. Study objectives were to (i)
evaluate feasibility through measures of adherence and re-
cruitment to study protocol, (ii) compare and evaluate the
relevance of baseline and 3-month follow-up clinical and
self-report questionnaire measures of asthma-specific quality
of life, anxiety and asthma control, and (iii) to examine
patient-perceived impact of the intervention on asthma control
and general wellbeing, and assess barriers and facilitators to
the intervention.

Methods

Participants

The WATCH Study is an ongoing ‘real-life’ observational
study of patients in the University Hospital Southampton
(UHS) Difficult Asthma Service (Azim et al. 2019). Patients
are given the opportunity to enrol on the study during their
clinical care, completing a range of measures during clinic
visits that provide a parent database from which ‘satellite’
studies can recruit patients. At the time of recruitment, there
were 275 people with asthma enrolled in the WATCH Study.

Study inclusion criteria: Over 18 years old, confirmed asth-
ma diagnosis, enrolled in the Wessex AsThma CoHort of
difficult asthma (WATCH Study) in Southampton (UK),
score of 6 or greater for anxiety on the Hospital Anxiety and
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Depression Scale (HADS; Zigmond and Snaith 1983; an ini-
tial eligibility cut-off of 8 was amended to 6 during the par-
ticipant identification and recruitment phase to increase the
number of eligible patients within the WATCH study).

Study exclusion criteria: previous diagnosis of major or
unstable comorbid psychological disorders, other than anxiety
or depression, currently participating in another asthma inter-
ventional study, acute exacerbation of asthma requiring a
course of oral steroids within previous 28 days.

Seventeen participants (82% female) met inclusion criteria
and provided informed consent. Baseline characteristics of
participants who completed follow-up measures (‘com-
pleters’) and participants who did not (‘non-completers’) are
reported in Table 1.

Routine clinic data were also collected at baseline. Eight
participants reported food allergies, 9 participants reported
drug allergies and 9 participants reported previous diagnosis
of allergic rhinitis.

Baseline characteristics were similar across all measures with
overall scores for the WATCH study (see Supplementary
Material File 1).

Procedure

The study was an uncontrolled, prospective observational fea-
sibility study with all participants offered the intervention.
Self-report measures were taken during routine clinic appoint-
ments at baseline and 3-month follow-up, alongside routine
clinic data that were collected at baseline. A focus-group was
conducted at 6-week follow-up and follow-up phone calls
were conducted at 3-month follow-up for participants who
did not attend the focus group. The trial is reported according
to the CONSORT extension for randomised pilot and feasi-
bility trials (Eldridge et al. 2016).

Ninety potentially eligible participants identified in the
WATCH Study database were contacted via letter, in which
they were informed of the study and asked to attend a baseline
appointment at Southampton General Hospital (see Fig. 1).
Patients who did not respond to the letter were contacted by
phone. After informed consent was obtained, baseline assess-
ment was performed and participants were invited to attend
one of two mindfulness group interventions. Six weeks after
the interventions were completed, participants who had

Table 1 Baseline patient
characteristics Measure Baseline M (SD)

Full baseline sample
(N = 17)

Non-completers
(N = 6)

Completers
(N = 11)

Age 46.3 (12.7) 41.2 (11.3) 49.2 (13.0)

BMI 35.8 (8.93) 28.5 (6.81) 39.7 (7.50)

Oral steroid courses (last
year)

4.73 (3.75) 4.00 (4.58) 5.10 (3.50)

Hospitalisations (last year) 1.41 (2.72) 1.83 (2.32) 1.18 (2.99)

GP visits (last year) 7.41 (7.00) 6.67 (5.82) 7.82 (7.81)

Asthma control 2.69 (1.36) 2.54 (1.71) 2.78 (1.21)

Quality of Life 4.07 (1.13) 3.93 (0.83) 4.14 (1.29)

Anxiety 9.18 (2.90) 10.0 (2.82) 8.73 (2.97)

Depression 6.94 (4.98) 7.00 (5.73) 6.91 (4.83)

State anxiety 46.6 (4.75) 45.8 (5.24) 48.0 (3.79)

Trait anxiety 47.6 (6.35) 45.0 (5.88) 52.5 (4.04)

Nijmegen 25.5 (12.3) 26.0 (13.6) 25.2 (12.2)

Mindfulness 4.39 (1.04) 4.22 (1.05) 4.50 (1.07)

Medication adherence 4.18 (0.58) 3.97 (0.82) 4.30 (0.39)

FEV1 2.12 (0.77) 2.32 (1.13) 2.03 (0.58)

FEV1-predicted % 72.1 (19.8) 68.8 (21.6) 73.7 (19.8)

FEV1/FVC % 68.0 (13.6) 59.4 (9.93) 72.3 (13.6)

Asthma control measured with ACQ (lower scores equate to better control); quality of life measures with AQLQ
(higher scores equate to greater impairment); anxiety and depression measured with HADS (higher scores equate
to more anxiety); state and trait anxiety were measured with STAI (higher scores equate to more state/trait
anxiety). Breathlessness symptoms measured with Nijmegen (higher scores equate to more breathlessness);
mindfulness measured with MAAS (lower scores equate to less mind-wandering); medication adherence mea-
sured with MARS-A (higher scores equate to better adherence); attention control measured with ACS (higher
scores equate to better attention control). Lung function (FEV1, FVC) measured with spirometry
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attended at least one mindfulness session were asked to attend
a focus group to discuss their experiences of mindfulness.
They were then asked to attend a follow-up appointment ap-
proximately 3 months after their baseline appointment. As
only 3 participants attended the focus group, all other partic-
ipants were asked to participate in a semi-structured phone
interview, with 9 consenting to this.

The focus group was conducted by a senior research fellow
within the research team (CE), who had extensive experience
in qualitative methodology and specific experience in research
in mindfulness for cancer. The focus group discussion lasted
90 min and took place in a local, accessible hotel. Interview
schedule included open questions, with prompts to encourage
participants to provide in-depth responses and discussion
amongst participants. The semi-structured phone interviews
were conducted by a clinical psychologist (AP) with substan-
tial experience in qualitative interviewing who used the same
interview schedule in order to maintain consistency, using an
open-conversation approach.

The focus group and interview schedule explored patient
experiences of psychological and mindfulness interventions
generally and of the specific mindfulness course that was of-
fered for patients with difficult asthma. The focus group and
interviews were digitally audio-recorded and then transcribed
in readiness for analysis. The full interview schedule is avail-
able in Supplementary Material File 2.

Mindfulness Intervention

The mindfulness intervention was a reduced mindfulness
course comprising of a 4-week intervention, utilising elements
of both MBSR andMBCT that were appropriate for the needs

of the population. Each session lasted one and half hours, with
10–20-min recommended home practice a day. Each week
covered a different topic area including training the mind to
pay attention, reconnecting the mind and body, becoming
aware that thoughts are not facts, and establishing on going
practice (for more details see Table 2). The first session ex-
plicitly addressed patients’ asthma symptoms, discussing how
patients would feel about focusing on their breath to mitigate
potential barriers to practice. In subsequent sessions, some
content tailored specifically for difficult asthma (such as fo-
cusing on the sensations of the abdomen rather than the
breath) and it was mentioned by participants in reflective dis-
cussion. Full detail of the mindfulness practice (including ad-
aptations for people with difficult asthma) is included in
Supplementary Material File 3.

The 4-week course was a run by an independent, qualified
MCBT and MBSR practitioner, practicing yoga for 38 years,
and mindfulness meditation for over 6 years, with experience
running mindfulness groups in a wide range of settings includ-
ing public, private and research arenas. The course took place
in an easily accessible meeting room in a local hotel, approx-
imately 4 miles from the hospital.

Measures

Feasibility Outcome Measures

Primary feasibility outcomes for the trial were descriptive,
examining intervention acceptability and feasibility. These
outcomes included patient recruitment to the study, adherence
to the intervention and acceptability of the intervention.

Table 2 Detailed description of
the mindfulness course content Week and subject Description

Week 1: Where is your
mind?

Explored the benefits of mindfulness in relation to asthma and specifically how a
wandering mind can cause distress; with unchecked patterns of thoughts
amplifying anxiety. The core mindfulness skill was attention training, using
sensations of the breath in the abdomen (or an external focus such as sound)
while cultivating an attitude of acceptance and curiosity. Informal practices
were introduced to reduce tension and stress.

Week 2: Reconnecting
mind and body

Focused on increasing emotional awareness to have better control over emotions
rather than getting caught up in them. The core mindfulness practice was a
body scan, increasing awareness of body sensations with a view to be able to
use the body as a barometer for emotions arising.

Week 3: Mind games Explored how our minds can ‘play tricks’with us—raising awareness of familiar
thought patterns that may be based on false mental models. Appreciating that
we often miss the interpretation of experience and that ‘thoughts are not facts’.
The core mindfulness practice was observing thoughts. Informal practice of a
breathing space to take a pause and step out of habituated patterns was intro-
duced.

Week 4: Practice and habit Focused on establishing an on-going personal practice, learning to take care of
ourselves and integrating mindfulness into our daily routine.
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Endpoint Measures

The primary endpoint measure assessed for the study was
asthma-related quality of life, measured with the Asthma
Quality of Life Questionnaire (AQLQ: Juniper et al. 1992), a
32-item questionnaire that asks participants to assess their
wellbeing over the last 2 weeks. The overall score is the mean
of all items (7 = not impaired at all, 1 = severely impaired).
Cross sectional and longitudinal studies have shown that the
AQLQ correlates appropriately with other measures of clinical
and generic health status (Juniper et al. 1993). Baseline reli-
ability analysis found high internal reliability amongst items
(∝ = .97).

Asthma control was measured with the 6-item Asthma
Control Questionnaire (ACQ: Juniper et al. 1999), a short-
ened version of the ACQ-7 (Juniper et al. 2005). The
overall mean score is between 0 (totally controlled) and
6 (severely uncontrolled). Baseline scores had high inter-
nal reliability (∝ = .94).

Anxiety and depression were measured with the Hospital
Anxiety and Depression Scale (HADS: Zigmond and Snaith

1983), a 14-item scale that generates two scores for anxiety (7
items) and depression (7 items). Higher scores indicate in-
creased anxiety/depression. Baseline scores had moderate in-
ternal reliability for anxiety (∝ = .54) and high for depression
(∝ = .76).

State and trait anxiety were also measured using the State-
Trait Anxiety Inventory (STAI: Spielberger et al. 1999), a 40-
item questionnaire that assesses state anxiety (20 items) and
trait anxiety (20 items). Participants rate their agreement with
statements such as ‘I feel tense’ on a scale of 0 (Not at all) to 3
(Very much so). Higher overall sum scores are indicative of
higher levels of anxiety. Baseline scores had high internal
reliability for state (∝ = .92) and trait anxiety (∝ = .87).

Symptoms of dysfunctional breathing were measured with
the Nijmegen Questionnaire (NQ: Van Dixhoorn and
Duivenvoorden 1985), a 16-item questionnaire in which par-
ticipants rate how often they experience hyperventilation
symptoms (e.g. chest pain, dizzy spells) on a 5-point scale
from 0 (Never) to 4 (Very Often). Higher overall sum scores
indicate increased dysfunctional breathing. Baseline scores
had moderate internal reliability (∝ = .61).

N = 17 N = 5
Did not meet inclusion criteria

Baseline

N = 22
Par�cipants that respond to mail out

N = 90
Par�cipants assessed for eligibility

N = 14

N = 8

N = 8

N = 3

Par�cipants a�end interven�on
June – July 16

Par�cipants contacted to a�end focus 
group

Par�cipants a�ended focus group

Par�cipants completed telephone 
interview

Mindfulness Interven�on

N = 9

N = 2

Par�cipants contacted via follow-up 
phone-call

N = 11
Included in analysis

Follow-up

Analysis

Par�cipants a�end baseline appt.
(Jan 16 – June 16)

Par�cipants follow-up appointment
September – November 16

Fig. 1 Recruitment flow chart for
study
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Mindfulness was measured with the Mindful Attention
Awareness Scale (MAAS: Jermann et al. 2009), a 15-item
scale in which participants rate how frequently they have
experiences (e.g. ‘I snack without being aware that I’m
eating’) from 1 (Almost Always) to 6 (Almost Never).
Higher overall mean scores indicate increased mindful-
ness. Baseline scores had moderately high internal reli-
ability (∝ = .79).

Medication adherence was measured with the Medical
Adherence Report Scale - Asthma (MARS-A: Mora
et al. 2011), a 10-item scale in which participants rate
how often negative medication behaviours (e.g. ‘I avoid
using it if I can’) occur, from 1 (Always) to 5 (Never).
Higher overall mean scores indicate better medication
adherence. Baseline scores had moderately high reliabil-
ity (∝ = .78).

Clinical data recorded as part of the WATCH Study (Azim
et al. 2019) included lung function (forced expiratory volume
in the first second of exhalation (FEV1) and forced vital ca-
pacity (FVC), height, weight, smoking status, diagnosis age
and healthcare utilisation including GP visits, hospitalisations
and steroid prescription frequency.

Data Analyses

Feasibility outcomes of patient recruitment, retention and in-
tervention adherence were examined descriptively.
Intervention acceptability was explored qualitatively using
thematic analysis (Braun and Clarke 2006). The key endpoint
measure (AQLQ) was examined according to minimum clin-
ically important differences. The feasibility study was not
powered to identify statistically significant differences from
pre-test to post-test, but exploratory paired comparisons ex-
amined changes in self-report measures to inform future pow-
er calculations.

Focus group and phone interviews were analysed si-
multaneously to allow for increased depth of under-
standing. Inductive thematic analysis (Braun and
Clarke 2006) was used to allow themes to emerge from
the data and the researcher took a critical realist stance.
Three randomly sampled interviews were cross-coded by
two members of the research team (AP, BA) and an
additional experienced qualitative researcher, in order
to generate codes that were then applied to the remain-
ing interview data. NVivo 11 was used to manage the
data. Codes were cross-referenced across transcripts and
collapsed/merged where possible until key themes
emerged, which were reviewed and discussed within
the research team. Themes relating to the acceptability
and feasibility of the mindfulness intervention are re-
ported below, with verbatim quotes to illustrate key
insights.

Results

Recruitment and Adherence

Of 275 patients in the WATCH study, 90 potential eligible
participants were identified and contacted via letter, in which
they were asked to attend a baseline appointment in the labo-
ratory at the Southampton General Hospital. Twenty-two pa-
tients responded to the mailout. Some patients who did not
want to take part did give reasons: too far to travel for study
(N = 2), family/child commitment (N = 2), too unwell to take
part (N = 5), not interested in study (N = 5), involved in other
asthma studies (N = 10) and other reasons (N = 10). Some
patients did not attend baseline (N = 5) and 19 did not respond
to the mailout or follow-up phone calls. Seventeen patients
attended the baseline appointment during which they complet-
ed self-report questionnaire measures. Nine patients attended
the 3-month follow-up appointment and 2 patients completed
the primary outcome via follow-up phone call (see Fig. 1).
Fourteen patients attended 1 mindfulness session, 11 attended
the second session, 9 attended the third session and 6 patients
attended all 4 mindfulness sessions. Facilitators and barriers to
attendance were explored in qualitative focus groups and in-
terviews. Independent t test comparisons explored baseline
differences between participants who fully engaged with
mindfulness practice (≥ 3 mindfulness sessions attended,
N = 9) and participants who did not (≤ 2 mindfulness sessions
attended, N = 8). Engaged participants had better asthma con-
trol M 2.1, SD 1.2) than participants who did not (M 3.4, SD
1.2; t(15) = 2.30, p = .04) but did not differ significantly in
other measures.

Changes to Self-Report Measures from Baseline
to Follow-up

At follow-up, patients had improved anxiety scores (as mea-
sured by the HADS), and non-significantly improved mean
scores across all other outcomes, with the exception of med-
ication adherence. Baseline, follow-up scores change scores
calculated through paired t test comparisons are reported in
full in Table 3.

In the key outcome measure (AQLQ), 9 of 11 patients had
improved quality of life. Four of 11 patients had improved
AQLQ scores greater than 0.5, while one patient had reduced
quality of life score greater than 0.5.

Independent t test comparisons found no significant differ-
ences in outcome delta scores (i.e. change from baseline to
follow-up) between participants who completed ≥ 3 mindful-
ness sessions vs. participants who did not, nor significant dif-
ferences in follow-up scores. Bivariate correlations found no
associations between mindfulness ‘dosage’ (number of ses-
sions attended) and delta scores or follow-up scores.
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Acceptability and Feasibility of the Intervention

Three females participated in the focus group, and nine indi-
viduals (three males, six females) completed semi-structured
telephone interviews. The results below describe the overarch-
ing themes and subthemes, derived from combined focus
group and interviews, focusing on findings specific to the
acceptability and feasibility of the mindfulness intervention
for our sample population (summarised in Table 4).

Acceptability of Mindfulness

The first theme we report explores the overall acceptability
of mindfulness interventions (and mindfulness more
broadly) for patients with difficult asthma. There were sev-
eral subthemes that affected acceptability, including

perceived benefits, previous experience, existing treatment
and contextual factors.

Perceived Benefits of Mindfulness Practice Participants re-
ported a range of benefits, including emotional wellbeing
and physical wellbeing, and, in particular, improved ability
to cope with their asthma and changes to their relationship
with medication. All participants frequently referred to
‘calming’ and ‘relaxing’ effects with reduced anxiety and
worry, and better coping in stressful situations.

I’d agree with ____ really. I found that I’m a lot less
anxious generally and when I feel myself getting anx-
ious I find that I’m able to talk myself down a lot
easier...Yes it was a big improvement. I did the breath-
ing and I did the exercises and I made sure I kept my feet

Table 3 Mean (SD) baseline and
follow-up self-report measures
across patients who completed
follow-up measures

Measure Baseline measures (Per
protocol, N = 11)

3-month follow-up (per proto-
col, N = 11)

Change score M (95%
CIs)

Quality of life
(AQLQ)

4.14 (1.29) 4.55 (1.44) + 0.41 (− 0.16, 0.98)

Asthma control
(ACQ)

2.78 (1.21) 2.55 (1.54) − 0.22 (− 1.20, 0.75)

Anxiety
(HADS-A)

8.67 (3.16) 7.00 (4.30) − 1.67 (− 3.18, − 0.18)

Depression
(HADS-D)

6.91 (4.70) 5.67 (5.74) − 0.44 (− 2.66, 1.77)

State anxiety
(SSAI)

45.4 (4.27) 44.0 (6.32) − 1.38 (− 6.90, 4.15)

Trait anxiety
(STAI)

46.2 (5.38) 42.8 (4.49) − 3.44 (− 8.91, 2.02)

Nijmegen 23.9 (12.5) 23.1 (12.5) − 0.78 (− 8.17, 6.61)
Mindfulness 4.85 (0.88) 4.62 (0.63) − 0.23 (− 1.25, 0.80)
Medication

adherence
4.31 (0.45) 4.33 (0.46) − 0.01 (− 0.31, 0.33)

Two patients attended the intervention but did not attend follow-up appointments, so completed only key outcome
measures (AQLQ) via phone

Table 4 Overarching themes and
subthemes derived through
thematic analysis of qualitative
interviews

Overarching theme Sub-theme

Acceptability of mindfulness 1A: Perceived benefits of mindfulness practice.

1B: Holistic integration with existing pharmacological
treatment.

1C: Pre-existing beliefs and knowledge impacts engagement
and adherence.

1D: Contextual factors impacting the acceptability of the
mindfulness intervention.

Challenges and barriers to mindfulness
intervention attendance.

2A. Breath-related difficulties.

2B: Psychological challenges and barriers.

2C: Practical barriers to attendance.
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on the ground and then generally relaxed and I did feel
an awful lot better. It did make a difference.

Another benefit identified was improvements to physical
wellbeing, often via improved breathing habits (N = 7).

It helps me control my breathing. When you are having
a flare-up instead of gasping and breathing through your
mouth, it’s through your nose, down, close your mouth,
body posture, expand - so it does help.

Participants discussed mindfulness as a proactive ap-
proach. Individuals were able to be more aware of trig-
gers to prevent an asthma attack, use mindfulness to
help control of their existing strategies, or use it to
reduce stress and panic linked to an asthma attack
(N = 7).

It’s helped me be pro-active in stopping problems
before they become an issues [such as] breathless-
ness, tiredness, exhaustion. I am able to act upon
them, through mindfulness, because I notice and then
think I’m going to act upon that rather than sort of,
suddenly have to panic and not know what you are
going to do, so yes I have found it to be really helpful
in being proactive.

Holistic Integration with Existing Pharmacological Treatment
Almost all participants viewed mindfulness as a complemen-
tary adjunct therapy to their existing medical care, rather than
a replacement or alternative for managing asthma (N = 9).
Some participants did report that the intervention could
change their relationship to medication—by adopting a more
mindful approach to it (N = 7).

I do not think it’s ever stop the medicines – I cannot see
me getting off the inhalers and such, but I can see it may
help me control what it is that I am doing now.

Participants did note that benefits of mindfulness did not
extend to lung function, and that such psychological therapies
do not impact a current exacerbation (N = 4).

When you have a severe exacerbation, or an infection…
no matter how much mindfulness you do, you are not
going to think yourself better.

Some participants also noted the possibility that this could
impact care for participants who had negative beliefs about
pharmacological treatments (N = 2), although this was not re-
ported by any participants.

I think you would have to be careful, that perhaps some-
body who does not mind taking medication or is suspi-
cious of traditional medication, then perhaps they could
seek that as an alternative, which clearly it is not.

Pre-existing Beliefs and Knowledge Impacts Engagement and
Adherence Participants identified several factors that affected
their views of mindfulness. These included beliefs about non-
pharmacological therapies and the degree to which an individ-
ual’s asthma actually needed an additional treatment.

Several participants had experienced mindfulness or med-
itation before, which helped them feel comfortable with the
exercises (N = 3).

I’ve done vipassana meditation previously that trains
you very well in that respect [focusing on the breath]
so I was extremely comfortable with that.

Participants who had not experienced mindfulness before
reported initial scepticism that was moderated after the inter-
vention (N = 2).

I must admit I was very sceptical when I went into it – I
thought ‘this is going to be a load of rubbish’ but actu-
ally it worked quite well!

Contextual Factors Impacting the Acceptability of the
Mindfulness Intervention There were also several specific con-
textual factors that participants stated were important to the
acceptability of the intervention. Many participants spoke of
positive attributes of the mindfulness facilitator, and their role
in teaching and normalising the use of mindfulness (N = 7).

People aren’t shy about taking the tablets for something
but doing something like this, people can feel a bit self-
conscious. The tutor was talking about her experiences
with professional groups and surgeons, and I think that
sort of thing will make people feel a bit better, saying
that this is not that people who are a bit mental do, it’s
something that everyone can benefit from.

Also important to participants was the adaptable approach
taken to deliver the mindfulness that was used. Participants felt
this empowered them by allowing them to adopt an individual
approach to mindfulness that was appropriate to them (N = 8).

She never once said, “Oh I know how you’ve been feel-
ing. You must do this”. It was very much ‘I’m here as a
guide’…If they say…“You must do one to five
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exercises” that’s a turn off for me but if you say “there’s
the tools, lots of different things, what suits you?” [it]
gives you the confidence to try it out. She encourages
you to try it out and to make it your own.

Some participants were positive about sharing experiences
of asthma (and comorbid health conditions) and some found
the group to be a motivating factor to attend practice.
Participants also valued the reflection and group discussion
that is involved in mindfulness practice (N = 7).

It was also good being around people who had been
struggling for years and hear their stories of how they
are managing with the mindfulness... I found that I
learnt a lot more from peoples‘feedback about how they
found it and everything.

Barriers to Mindfulness Intervention Attendance

All participants identified some challenges and barriers to at-
tending a mindfulness course. We identified three subthemes:
breath-related challenges, psychological challenges and prac-
tical challenges, all of which were suggested to lead to lower
engagement with the mindfulness intervention.

Breath-Related Difficulties Many participants noted initial
concerns about ‘focusing on the breath’, a common practice
in mindfulness that would involve focusing on the primary
area of dysfunction for people with asthma (N = 6). Some
participants said this was in contrast to their usual ‘avoidant’
processes (N = 3).

If you are hyperventilating and you feel like you cannot
breathe and someone says focus on your breathing,
‘well I can’t breathe’, it sometimes makes it a bit worse.

Some participants state that this was not always the case;
that mindfulness was useful when breathing difficulties were
minor but when they became severe practicing mindfulness
was not practical (N = 2).

Maybe if I was a bit more mindful of the earlier signs of
an attack umm it might not be so bad but when I’m
already in the throes of it…you cannot breathe, you
panic, then everyone’s around you, and your panicking
and then the ambulance gets there and, the then the last
thing you are thinking about is focusing on being mind-
ful of your breathing – you are just trying to breathe.

Many participants did however find focusing on their
breath acceptable with continued practice, and others were

able to engage with mindfulness through initially focusing
on non-breath-relevant external objects (N = 3).

I found [focusing on breathing] a little bit difficult at
first…. It’s hard but then when I got it… it’s all second
nature… it was a weird sensation at first, but I soon got
into it. I think the thing that most surprised mewas that it
was actually helping…, I thought, how can you actually
concentrate on what it is that is hurting you or is injuring
you, but it seems to [help] it, it really does seem to.

Psychological Challenges and Barriers Some participants stat-
ed that social anxiety (e.g. self-consciousness in group envi-
ronment) were barriers to attendance. This was particularly
evident during more physical exercises (N = 7).

It was really the [exercises] where you were getting up
and trying to do lots of things in front of people, I think
that was the worst... when I’m back home I can do it in
my own private time, then that’s good.

In contrast with the positive experiences of group treatment
reported above, one participant did report the group context
difficult and state how it negatively impacted their attendance
(N = 1).

I feel it wasn’t exactly as accessible, for myself, my sort
of anxiety, panic attacks, and depression issues… hav-
ing a group of people made it harder to be involved and
harder to do.

However, participants were able to overcome these diffi-
culties and even found that mindfulness benefited feelings of
anxiety (N = 2).

I think you think about breathing anyway, but I think
mindfulness helps you to do it in a more positive way
rather than the anxiety of ‘I can’t breathe, oh God every-
one is looking at me’. I think it’s more a case of like ____
said, you are able to centre into yourself and get control.

Practical Barriers to Attendance Finally, there were several
barriers to attending the mindfulness course—such as ill
health or lack of time due to work or family. Participants with
difficult asthma typically have multiple health issues that can
impact engagement with weekly group sessions (N = 11).

I mean 4 weeks is not that big a commitment, but if you
have got families or whatever that could be difficult.
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As well as difficulties attending group sessions, many par-
ticipants found it hard to complete daily practice at home due
to family and work (N = 5).

The difficulty with this whole thing is finding the time to
do it when I’m not going to be disturbed.

Discussion

This study examined mindfulness in a difficult asthma popu-
lation. Our findings demonstrate that mindfulness-based inter-
ventions are acceptable and can offer significant benefits for
some patients. This population experiences frequent psycho-
logical distress and comorbid anxiety and is likely to benefit
from psychological and behavioural interventions that can
complement existing pharmacological treatment. This is in
line with calls for improved psychosocial care for patients
with long-term conditions such as asthma.

Our findings support the notion that mindfulness can benefit
patients by improving anxiety and stress, which is consistently
related to worse asthma-related outcomes—demonstrated by
Pbert et al. (2012) in a milder asthma population. This is in line
with the benefits of mindfulness-based stress reduction and
mindfulness-based cognitive therapy for conditions such as
anxiety, depression, pain and IBS through reducing negative
elaborative thoughts such as worry and rumination. Our explor-
atory quantitative results showed improvements of relatively
large magnitude to asthma-specific quality of life, indicating
the potential for mindfulness-based interventions, although this
needs to be further examined in a fully-powered trial. In con-
junction with recent evidence that anxiety worsens longitudinal
outcomes for people with asthma (Rimington et al. 2001)
mindfulness-based treatments may also confer some benefit
by mitigating the impact of anxiety and allowing patients to
fully benefit from reduced disease symptoms after pharmaco-
logical treatment.

Indeed, these findings were in line with our quantitative
analysis, our qualitative research demonstrated that mindful-
ness was found to be an acceptable intervention with partici-
pants reporting both physical and psychological benefits.
These benefits were reported for both asthma and more gen-
eral wellbeing, including the frequent comorbidities that are
reported by patients with difficult asthma. In particular, par-
ticipants highlighted the benefits of mindfulness towards
stress and anxiety, both specific to asthma and more broadly.

Notably, we also showed that mindfulness-based treat-
ments can effectively complement existing pharmacological
therapy, with no indication that medication adherence would
be negatively impacted. Notably, difficult asthma patients
(with high levels of breathlessness and negative breath-
related symptoms) did not experience problems with

increased attentional focusing towards their breath and in fact
found mindfulness to improve their subjective experience.

Recruitment to the study was challenging for some patients—
some patients opted not to take part despite experimental mea-
sures being taken in an unobtrusive, convenient setting. Scores
across all measures were similar to the overall cohort of patients
with difficult asthma (such as raised levels of anxiety and depres-
sion) and careful consideration is needed to ensure that further
studies maximise recruitment opportunities and therefore treat-
ment benefits for this population. Reasons given for low uptake
were commonly focused around limited time and motivation, as
well as many patients in the difficult asthma population who
were engaged in pharmacological studies. Even after baseline
appointments, patient adherence to the intervention was limited,
with 8 (of 17) participants not attendingmore than 2mindfulness
sessions. Perceived barriers to attendance were both psycholog-
ical (for example, self-consciousness in group settings) and prac-
tical (for example, family andwork commitments). However, we
did not observe any association between dosage and outcome.
This is possible because of the individual variation in thresholds
for effective engagement (Ainsworth et al. 2017), i.e. some par-
ticipants conferred benefit from fewer sessions than others.
Further research should examine the degree towhich acutemind-
fulness interventions can offer benefits to patients with difficult
asthmawhile limiting the burden of treatment, for example using
digital interventions.

Limitations and Future Research

This pragmatic, observational feasibility trial does have several
limitations. Despite the large magnitude of change from baseline
to follow-up asthma-specific quality of life score, our studywas a
feasibility study that was not powered to detect changes in out-
comes from baseline to follow-up. In addition to this, the lack of
control group means that we cannot infer any causal benefits of
mindfulness to our patient population, and cannot separate ben-
efits of the intervention from non-specific benefits of (i) taking
part in research more generally and (ii) existing treatments that
patients were receiving. Indeed, without randomisation it may be
that the participants who signed up for our studywere committed
and motivated to take part (and as such would also have benefit-
ed from a non-active control group). Indeed, we specifically
recruited participants with increased anxiety, so the reduction
we observed may reflect regression to the mean. Furthermore,
several participants did not complete follow-upmeasures and it is
possible that these participants received less benefit than those
who did complete follow-up measures. However, our sample
included diverse groups across age, gender and education (al-
though not ethnicity) and we are confident that our findings
can be used to inform larger, well-powered trials that can deter-
mine the effectiveness of mindfulness for difficult asthma pa-
tients vs. controls.
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Such future trials can benefit from our qualitative analysis
of intervention acceptability and feasibility, which allows us
to understand the different ways that mindfulness can provide
benefits for patients with difficult asthma, and the degree to
which it can effectively complement patients’ existing phar-
macological treatment.

Our results indicate that our primary outcome of asthma-
specific quality of life is a satisfactory measure to reflect how
mindfulness can impact both (i) asthma-related impaired qual-
ity of life and (ii) impaired quality of life related to anxiety/
stress. Medication adherence should also be monitored and
measures of anxiety should also be measured in order to eval-
uate likely mediators of improvement.

Indeed, any further trial must carefully consider the nature
of the mindfulness intervention offered (and the degree to
which it should). Our qualitative data indicate that any mind-
fulness intervention offered to patients with difficult asthma
should target both asthma-related psychological dysfunction
(e.g. providing support during episodes of hyperventilation)
and psychological dysfunction more broadly (e.g. anxiety and
stress). In particular, our study found that a relatively common
perceived barrier to uptake—a concern about extensive focus
on the breath—was not a problem tomany participants. Future
mindfulness interventions could therefore overcome this bar-
rier for people with difficult asthma by offering reassurance
and support at an early stage (for example, during the recruit-
ment process).

One viable option is to offer a digitally supported mindful-
ness intervention for people with difficult asthma that would
address recruitment/uptake barriers raised by patients in our
study (such as social anxiety or physical difficulties with at-
tending weekly practice). In addition to this, digital interven-
tions are a cost-effective method of providing tailored content
that could be easily personalised to address individual moti-
vations for engagement and adherence (for example, re-
minders to complete practice before bedtime).
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