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Abstract

Background Depression and anxiety are prevalent after stroke and associated with poor outcomes. We previously
co-developed a stroke-specific self-management intervention, HEADS: UP (Helping Ease Anxiety and Depression
after Stroke). The two studies reported here aimed to test the feasibility and acceptability of the HEADS: UP course
and supporting materials, and research processes ahead of a definitive trial.

Methods We recruited community-dwelling stroke survivors (SS) > 3 months post-stroke, with symptoms of mood
disorder (Hospital Anxiety and Depression Scale > 8). Participants could ‘enrol’a family member/‘other’to take part
with them, if desired. Study 1 tested HEADS: UP delivered in-person, and informed optimisation of research processes
and intervention delivery and materials. In a pragmatic response to Covid-related socialising restrictions, HEADS:

UP was then adapted for online delivery, tested in Study 2. The primary outcome (both studies) was the feasibility
(acceptability, fidelity) of the intervention and of research processes. Quantitative data (including patient-reported
outcome measures (PROMs) assessing mood and quality of life) and qualitative data were collected pre-/post-
intervention. Descriptive statistics were used to analyse quantitative data; a thematic framework approach was used
to analyse qualitative data. Both studies received ethical approval prior to commencement.

Results Study 1
Feasibility: 13 (59.1%) of 22 potentially eligible stroke survivors consented; aged 66 (median, interquartile range (IQR)

14); male (n=9; 69%); 28 (IQR 34) months post-stroke. Of these, n=10 (76.9%) completed PROMS pre-intervention;
n==6 (46.2%) post-intervention.
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and data collection were found to be burdensome.
Study 2

post-intervention.

lection processes straightforward.

Online, In-person

Acceptability: Nine (69.2%) of the 13 participants attended >4 core intervention sessions. Aspects of screening

Feasibility: SS n=9 (41%) of 22 potentially eligible stroke survivors consented; aged 58 years (median; IQR 12); male
(n=4; 44.4%); 23 (IQR 34) months post-stroke. Of these, n=5 (55.6%) completed PROMS pre-intervention; n=5 (55.6%)

Acceptability: Five (55.6%) of the 9 participants attended >4 core sessions. They found online screening and data col-

Keywords Stroke, Anxiety, Depression, Mindfulness, Self-management, Feasibility, Acceptability, Group-based,

Key messages regarding feasibility

1) What uncertainties existed regarding the feasibility?

The feasibility of using a community-based recruitment
strategy to recruit community-dwelling stroke survivors
to HEADS: UP, a stroke-specific Mindfulness-Based
Stress Reduction course, in-person or online, and their
adherence to the course and to the research processes
were uncertain because this intervention had not been
tested with people affected by stroke.

2) What are the key feasibility findings?

Recruitment was feasible but further development of
the community-based recruitment strategy is required
to boost equality, diversity and inclusion of participants.
The intervention was implemented as intended and was
valued by participants for its impact on symptoms of
anxiety, depression and quality of life.

3) What are the implications of the feasibility findings

for the design of the main study?

HEADS: UP proved feasible and acceptable when deliv-
ered in-person or online. In future work, we will explore
strategies to optimise recruitment, including equality,
diversity and inclusion.

Background

Stroke, a common chronic disabling condition, affects
more than 80 million people globally [1]. It is estimated
that, despite many recent developments that reduce mor-
tality rates and symptom severity, there are 13.7 million
new stroke events annually [1]. The effects of stroke are
many and varied and may include physical, communica-
tion and cognitive impairments, as well as mood disorder
— predominantly depression and anxiety [2]. Depression
and anxiety are prevalent after stroke, affecting one in
three people in the first year [3]. Symptoms persist long-
term [4, 5] and are associated with poor outcomes, includ-
ing lack of engagement with rehabilitation and recovery
[6, 7]. Long-term psychological support is a recognised

unmet need [8] and a research priority [8, 9]. Innovative,
community-based self-management interventions have
the potential to meet individual needs and address this
gap in service provision.

Mindfulness-Based Stress Reduction (MBSR) is a
widely used, structured, 8-week course [10]. Daily
practice, sustained over time, is an essential element of
engagement and improved outcomes. MBSR is effective
in the treatment of anxiety and depression in diverse
clinical populations including multiple sclerosis and
Parkinson’s disease [11, 12] and in a range of settings
[13]. Following stroke, systematic review evidence indi-
cates MBSR may be beneficial across a range of out-
comes including depression and anxiety [14]. A recent
scoping review found mixed evidence regarding mind-
fulness interventions as effective psychological inter-
ventions post-stroke and indicated that further research
is warranted [15].

As part of a programme of complex intervention
research [16, 17] we worked with stroke survivors and
family members to co-develop HEADS: UP (Helping
Ease Anxiety and Depression after Stroke), a stroke-spe-
cific adaption of a standard group-based MBSR course
[18]. This paper reports two non-randomised feasibility
studies undertaken subsequently, and ahead of a defini-
tive trial (see Fig. 1).

Methods

The two non-randomised studies (Study 1, in-person
delivery; Study 2 online delivery) aimed to test feasibility
and acceptability of the HEADS: UP intervention (course
and supporting materials) and research processes from
the perspectives of stroke survivors and family mem-
bers ahead of a planned pilot RCT. Both studies aimed
to answer the broad question: what elements of inter-
vention design, delivery and study processes require to
be optimised ahead of an RCT? Study objectives focused
on determining feasibility and acceptability of recruit-
ment, retention, adherence, outcome measures and the
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Fig. 1 HEADS: UP programme of research: adaption, optimisation, testing

intervention itself, assessed using mixed methods [16,
19-21]. Reporting is guided by recommendations from
Lancaster and Thabane (2019) [22] and based on the
CONSORT extension for randomised pilot and feasibility
trials [20] (see Additional file 1).

Study 1 was undertaken in-person, in accordance with
the original programme design. Analysis of the study
data informed subsequent optimisation of the HEADS:
UP intervention and research processes. Sudden impo-
sition of UK Covid-19 restrictions, March 2020, caused
us to alter the planned research programme. Conse-
quently, following optimisation of the in-person inter-
vention and research processes, rather than conducting a
pilot RCT, we adopted a pragmatic approach and, having
secured agreement from the funder, adapted HEADS: UP
for online delivery. We then tested HEADS: UP Online
(intervention; research processes) in a second non-ran-
domised feasibility study, Study 2 (see Fig. 1).

Study 1: HEADS: UP in-person delivery

The HEADS: UP course comprises nine weekly sessions,
i.e. an Introductory session and eight core sessions;
attendance at>4 of the 8 core sessions was used as an
indicator of feasibility. Sessions last approximately 2.5 h,
including a 30-min break, except in week 7 when a 6-h
silent retreat is offered. HEADS: UP was delivered in
December 2019 in an accessible venue on a city-centre
university campus. We offered to pay transport costs
or organise taxis for participants, as required. Refresh-
ments were available on arrival and during the break.
We provided course materials including chapters from
the course manual in weekly instalments (paper/elec-
tronic according to preference), audio recordings of
practices which complemented the sessions (CDs or
downloadable electronic files) and equipment such as
yoga mats and foam blocks. HEADS: UP was co-deliv-
ered by two experienced MBSR trainers who adhered
to contemporaneous Good Practice Guidelines [23] and
had previously undertaken bespoke HEADS: UP Train
the Trainer (TtT) training to enhance stroke awareness

and competence. We provided trainers with logbooks
to record any divergence from the HEADS: UP manual
and comments that might enhance future iterations of
course delivery.

To promote intervention adherence, we planned to
deliver HEADS: UP to dyads, i.e. a stroke survivor plus a
family member or other person of the individual’s choos-
ing. Hereon in, the latter is referred to as ‘family mem-
ber’ As the planned unit of analysis for the outcome
measures was the stroke survivors, in this paper, the
term ‘participants’ refers to the stroke survivors. From
an estimated attrition rate of approximately 23% [14], we
aimed to recruit 14 community-dwelling dyads who were
able/willing to travel to the venue; however, we did not
exclude potential participants who did not identify a fam-
ily member. We recruited participants using community-
based recruitment routes including social media, and
third sector organisations/nongovernment organisations
(NGOs) who distributed project information and ‘expres-
sion of interest’ forms to their membership and networks
(see Additional file 2). Inclusion criteria were as follows:
we recruited participants who were aged > 18 years, had
had>1 stroke 3-60 months previously, were interested
in learning how to cope with self-reported anxiety and/
or depression, could speak and understand conversa-
tional English, and were not participating in another con-
current trial. Exclusion criteria were as follows: Stroke
survivors who had attended an MBSR course in the last
3 years could not follow a two-stage command [24] and/
or scored <4 on each sub-scale of the Hospital Anxiety
and Depression Scale (HADS) [25]. The latter criterion
being the recommended cut-off for stroke survivors [26].
A project-specific Standard Operating Protocol (SOP),
SOP 1, outlined procedures to be followed should an
individual score>11 on HADS, indicating moderate to
severe symptoms that may require further investigation,
e.g. by a general practitioner. Note that a current pre-
scription for anxiolytics or antidepressants was not an
exclusion criterion. If screening identifiesd a potential
participant who required GP referral, that individual may
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subsequently have been prescribed medication; this is a
feature of the pilot work. In a future trial, where partici-
pants will be randomised to two arms and there is equal
probability of people being on medication in each arm,
it will not be an issue. SOP 2 described procedures to be
followed should an individual express suicidal ideation.

We contacted people who had returned completed
‘expression of interest’ forms by telephone to answer
questions and gauge eligibility. We asked stroke sur-
vivors to consider nominating a family member to take
part with them. We then arranged to visit people at home
and, once informed consent had been obtained, col-
lected demographic data and administered the Montreal
Cognitive Assessment (MoCA) [27] and the Behavioural
Assessment of Dysexecutive Syndrome scale (BADS)
[28]. We planned to use the latter to help determine
whether there was a threshold at which HEADS: UP
would constitute too great a burden for participants with
communication and/or cognitive impairment. We gave
nominated dyadic partners (family members) a family
member-specific project information leaflet and consent
form. Data were collected from family members only
after we had obtained their informed consent.

Data collection

Data were collected from stroke survivors and family
members. Whilst the stroke survivor was the primary
unit of analysis we were interested to see if in a defini-
tive trial we should also be measuring family members’
outcomes. This decision reflected our interest in explor-
ing whether dyadic participation might support stroke
survivor adherence to the intervention in the short- and
long-term and whether family members participating
in a dyad might report improved mood and quality of
life outcomes [18, 29]. We planned to collect quantita-
tive data at three time points: baseline, Time 1 (within
2 weeks of completing the HEADS: UP course), and Time
2 (3 months later). We asked stroke survivors and family
members to complete four self-report measures: Depres-
sion Anxiety Stress Scales (DASS) [30]; Beck Depression
Inventory (BDI-II) [31]; Beck Anxiety Inventory (BAI)
[32]; EuroQol-5 Dimensions-5 Levels (EQ-5D 5L) [33],
and to record any personal mindfulness practice they
engaged in outwith the weekly sessions, using a project-
specific log. We asked stroke survivors to also complete
the Stroke-Specific QOL (SS-QOL) [34] and the Stroke
Impact Scale (SIS) [35]. We asked family members who
self-identified as caregivers to complete the Carer Strain
Index [36]. Prepaid addressed envelopes (PAE) were pro-
vided for the return of completed questionnaires. Any
non-responders were offered other supported-comple-
tion options, i.e. over the phone or face-to-face.
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At Time 1, we used focus groups to explore partici-
pants’ experiences of attending the HEADS: UP course,
acceptability of content, materials and delivery, course
participation and adherence (class attendance; per-
sonal practice). We also asked about acceptability of the
HEADS: UP course in relation to managing symptoms
of anxiety and depression. We used interviews with
any participants unable to attend focus groups. We met
with the trainers to record their reflections on delivering
HEADS: UP, intervention fidelity and prospective ‘'mod-
els’ for delivery and rollout. All focus groups and inter-
views were recorded and transcribed; we used field notes
to capture non-verbal communication. Processes for data
transfer and sharing complied with the requirements of
the General Data Protection Regulation (2016) [37].

Data analysis

We used descriptive statistics to summarise character-
istics of participants, their outcomes and any adverse
events, using SPSS statistical software; no formal sig-
nificance tests were undertaken as non-randomised fea-
sibility studies such as this are not powered to test for
significance [38]. We analysed the qualitative data using
a framework comprising domains of the Template for
Intervention Description and Replication (TIDieR) [39]
supplemented by inductive themes. In an iterative pro-
cess, qualitative data was reviewed by two researchers
(ML/BD) to identify key themes relating to feasibility and
acceptability. We used the findings from both data sets
to identify opportunities for optimising aspects of the
HEADS: UP course and research processes (see Fig. 1).

Results
As we were unable to collect data at Time 2, we present
here baseline and Time 1 results only.

Feasibility: research processes

Recruitment

We recruited over 9 weeks (August to October 2019).
Thirty-one individuals expressed an interest; 22 were
assessed for eligibility; 13 (59.1%; female n=4, 30.8%)
were enrolled (1.44 per week). Nine potential partici-
pants (40.9%) were excluded during screening (lost to
contact n=5, 55.6%; severe aphasia n=1, 11.1%; severe
cognitive impairment n=1, 11.1%; previous MBSR expe-
rience n=1, 11.1%; recruitment closed n=1, 11.1%)
(see Fig. 2 CONSORT flow diagram). We actioned SOP
1 (high HADS scores) for 12 (92%) of the 13 enrolled
participants.

Five participants nominated a family member to take
part with them (female n=4, 80%; spouse n=4, 80%; peer
n=1, 20%). Participants were aged 63.3 (standard devia-
tion (SD) 10), male n=9 (60%), 28 (interquartile range
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[ Enrolment ]

Assessed for eligibility (n=22)

Excluded (n=9)
= Severe aphasia (n=1)
= Cognitive impairment (n=1)

= Previous mindfulness experience (n=1)
= No spaces remaining (n=1)
= Lost to contact (n=5)

Enrolled (n=13)

I

Allocation

Allocated to intervention (n=13)
= Received allocated intervention (n=11)
= Did not receive intervention (n=2):
= Withdrew before course started:
= Distress (n=1)
= Too busy (n=1)

Lost to follow-up (n=3):

Follow-Up

= Completed course but not T1 data
collection - study dropouts (n=3)

dropouts

Analysed for feasibility (n=10)
= Excluded from analysis (n=3): study

= Partially included in feasibility analysis
(n=3): course completers lost to follow-up

Fig. 2 HEADS: UP Study 1 CONSORT flow diagram

(IQR) 34) months post-stroke and educated to college
level (or higher) n=10 (76.9%). All were Caucasian. Fam-
ily members were aged 67.7 (SD 9.2), male n=1 (20%)
and educated to college level (or higher) n=2 (40%); all
were Caucasian (see Table 1).

Completion of outcomes

Mean change in outcomes scores across the scales were
positive and in the expected direction for both stroke
survivors and family members (see Additional file 3).
Data reporting completion of PROMs is presented in
Table 2.

Retention: study completers and course completers

Seven (53.8%) participants were ‘study completers; i.e.
engaged in quantitative data collection at both time
points. Six (46.2%) did not engage in quantitative data
collection at Time 1 (bereavement (n=1); time con-
straints (n=1); distress (post-consent and pre-course;
n=1); lost to contact (n=3)). None of the participants in
dyadic partnerships were study dropouts. Nine (69.2%) of
the 13 enrolled participants were ‘course completers; i.e.

had attended >4 of the 8 ‘core’ sessions; median attend-
ance rate 7 sessions (IQR=1). Of 3 participants who
were study dropouts, all were ‘course adherents’ having
attended 7 sessions (median; IQR=1).

Adverse events

No adverse events relating to the HEADS: UP course
were recorded. The SOP 2 for suicidal ideation was not
activated. One consented participant withdrew prior to
course start citing ‘distress’

Qualitative results

At Time 1, we held two focus groups (FG1 n=5; FG2
n=>5) and two phone interviews. We report the findings
below using TIDieR domains 3-8 and inductive themes
as subheadings. Key: Stroke survivor (SS) plus participant
ID number, e.g. SS10; Focus Group (FG); Interview (Int).

Feasibility and acceptability of research processes
Screening

Participants understood the importance and relevance
of eligibility screening and described the process as ‘well
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Table 1 Participant characteristics — Studies 1 and 2
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thought out’ However, completing the MoCA/BADS was
burdensome:

Study 1 Study 2
(n=13) (n=9) [the MoCA & BADS were] quite demanding ... men-
N % N % tally, it got a bit tiring, particularly towards the end

Age Median (QR) 66 (14) 58(12) of it ... I did OK, but it really taxed me (SS10, Int2)

Gender
Male 9 600 4 44  Completion of questionnaires
Female 4 308 5 ssi  Participants often described an altruistic motivation for

Time post-stroke (months) completing the questionnaires, but the number of ques-
Median (QR) 28 (34) 23 (10-38) tionnaires was overwhelming:

Living arrangements It does wear you [out] you know ... maybe it is a lit-
With spouse/family 1 846 9 100 tle bit too much, but I don’t know, I haven’t went
Alone 2 154 0 00 [sic] through it all yet, I have done about 3 pages ...

Ethnicity (8510, Int2)

White Scottish 10 76.9 4 444
White Other British 5 154 3 333 One participant described their reluctance to report
White Non-Specific . 77 ) 7o  accurately the help they needed; another pointed out that

Employment status for people with physical disabilities, completing paper
Retired 8 615 3 533 [forms was challenging. They welcomed a suggestion to
Part-time employed ] 77 5 5, make the questionnaires available online.

Full-time employed 2 154 0 0.0

Unemployed 0 0.0 P 2o,  Feasibility and acceptability of the HEADS: UP intervention
Part-time volunteer 0 00 1 111 Course preparation

Long-term sick 5 154 1 111 Participants had received pre-course illustrated informa-

Highest educational attainment tion sheets that gave them an idea of what to expect from
Completed secondary 3 31 1 111 the course. Not ‘coming in cold’ was an important factor
College or above 10 769 8 ggo in alleviating anxiety about embarking on something new

HADS mean (SD) and unfamiliar:

Total 1862 (49) 224(67) The [accessible information sheets] were absolutely
HADS-A 10.08 (2.9) 114 (30) fabulous! I have never been given such clear instruc-
HADS-D 8.54 (4.3) 11.0 (4.4) tions ... (SSB, FGZ)

Z’;ﬁj;';’;pe'tj;ﬁgﬁ'etya”d Depression Scale, IQR interquartile range, $D In week 1, participants attended an introductory ses-
sion ahead of the core course (weeks 2-9). This also
proved helpful in reducing any anxiety about taking part
in a group and the actual course:

[the introductory session] was quite useful because it
did give us a chance to meet each other and hear the
Table 2 Completion of PROMS — Studies 1 and 2
Study 1 Study 2
Stroke survivors Family members Stroke survivors (n=9)
(n=13) (n=5)
Baseline At least partial completion of all PROMs 0 (76.9%) 3 (60%) 5 (55.6%)
At least partial completion of > 1 PROM (0%) 1 (20%) 0 (0%)
No completed PROMS (23.1%) 1 (20%) 4 (44.4%)
Time 1 At least partial completion of all PROMs (46.2%) 3 (60%) 5 (55.6%)
At least partial completion of > 1 PROM (7.7% 0 (0%) 0 (0%)
No completed PROMS (46.2%) 2 (40%) 4 (44.4%)

PROMS Patient-reported outcome measures
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stories ... [it] was a good way into what mindfulness
was about because not everybody maybe knew about
it (SS2, FG2)

Learning mindfulness techniques

Most participants found learning the various breath-
ing meditations particularly helpful in controlling feel-
ings of anxiety, as they were available to them whenever
they needed them, irrespective of their immediate
environment:

1 think the breathing for me is really, really good ... it
works for me as well. Sometimes situations happen,
and as I say especially with the breathing, you can
do it any time and it works (856, FG1)

For some participants, other mindfulness techniques
proved challenging. For example, several people found
the body scan required some time to master, but once
achieved, this could be used in the same versatile way as
meditations of the breath:

I just couldn’t really get into it and I just I thought it
was a waste of time to be honest ... what’s the point?
Well, I find myself noo [now] on the bus doing it! I
realise I am actually doing it and yet I didn’t like it
[laughter] (SS7, FG2)

Personal practice

Participants received paper copies of weekly session
material from the HEADS: UP manual along with audio
recordings of the mindful practices they had been taught.
Participants engaged well with these resources, making
frequent use of them. As with other practices, they found
them versatile and ‘portable; drawing on them when and
wherever they recognised rising symptoms of anxiety:

I find the voice files very, very helpful. I used it while
I was sitting in the hospital with my wife, trying to
comfort her. But it also helped me to reduce [my]
anxiety (5§83, FG2)

Participants understood the importance of personal
practice, essential to master the skills taught during the
course, and in general found the supportive materials
helpful:

It’s not a quick fix and you have got to persevere at it

.. it is practice, practice, practice and you have got
to be prepared to do it or it is a waste of time coming
[to the class] (SS6, FG1)

Finding the time and motivation to practice was often
challenging, especially for participants who experienced
fatigue, or found that busy lives intruded:
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There doesn’t seem to be a great time then for me.
It is either ‘I have got to walk the dog’ or ‘I have got
to do this, I have got to shop’ or whatever. I don’t
know. I found it difficult to fit it into the day and
then in the night I am generally far too tired, and I
fall asleep even if I mean to do it [the practice]. So, I
found that a bit tricky you know, to find a good time
todo it (SS11, FG1)

However, participants understood the importance of
persevering with their mindfulness practice and incorpo-
rating it into everyday life, but many were unsure about
how they could do this, once the course ended:

I am not sure how I will take it forward although 1
want to ... (883, FG1)

Groupwork

Participants found being part of a group with common
experiences and goals beneficial, growing in their mind-
fulness experience together:

it was good that I was learning new skills, I was lis-
tening to other participants and getting feedback ...
it is the first time I have ever been in a group with
people that ... [are in] a similar position [have had a
stroke] (§S7, FG2)

Dyads

Participants who attended in dyadic partnerships found
working with a family member beneficial as their post-
session discussions reinforced their learning from the
weekly sessions and meant they could experience mind-
ful moments together outwith the course. One par-
ticipant, who had decided to attend alone, described
belatedly understanding the benefit of attending with a
family member having observed others’ interactions:

The fact that you have come [as a couple], and you
can both hear it [mindfulness] fresh, and you know
how to deal with it, ... I think it probably works bet-
ter than coming here on your own ... and I can’t
believe I have just said that! (S83, FG1)

Personal impacts

Participants described being ‘at the beginning’ of a
long journey but reported perceived benefits including
stress reduction, ‘living in the moment, and improved
relationships:

1 think I am a different person ... I don’t [get angry
with] my husband as much now, so I think he is quite
happy [laughter in the group]. I am a much calmer
person ... (883, FG1)
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Optimisation

Optimisation of the intervention and research processes
was undertaken following the completion of data analy-
sis. However, imposition of Covid-19 restrictions which
had resulted in early termination of Study 1 necessitated
changes to the original design of the planned programme
of work. Therefore, taking a pragmatic approach, and
in collaboration with the funder, we elected to use this
restriction on in-person meetings as an opportunity
to explore an alternative delivery medium, acceptable
within contemporaneous Covid-19 restrictions. Conse-
quently, we decided to adapt the optimised, in-person
intervention and research processes for online delivery
and to test these in a subsequent non-randomised feasi-
bility study (Study 2). Table 3 presents an overview of the
optimisation and adaption processes (both studies).

Study 2: HEADS: UP online delivery

In Study 2, we tested feasibility and acceptability of the
HEADS: UP Online intervention and research processes
in a non-randomised study, aiming to answer the ques-
tion: what elements of design, delivery and study pro-
cesses require to be optimised ahead of a HEADS: UP
Online RCT?

The structure of the intervention was unchanged from
Study 1. It was delivered online, via the communication
platform, Zoom®. Changes to course materials and their
delivery included providing the manual in its entirety
in week 1 (paper/electronic, according to preference),
and uploading audio resources to HEADS: UP’s online
Padlet® noticeboard after each weekly session. HEADS:
UP Online was delivered by only one experienced MBSR
trainer. The trainer had delivered HEADS UP in-person
in study 1, having previously undertaken TtT training.
As before, the trainer recorded divergence from session
plans and provided feedback to enhance future delivery.

We recruited using a continually expanding com-
munity-based strategy, e.g. professional and other net-
works, dedicated stroke/rehabilitation Facebook groups,
and Twitter. A novel feature of this was the use of short
‘recruitment’ videos made by stroke survivors and fam-
ily members who had participated in Study 1 [40]. We
aimed to recruit 10 stroke survivors. Inclusion/exclusion
criteria were broadly similar; however, to reduce partici-
pant burden, we replaced HADS with the Patient Health
Questionnaire-4 (PHQ-4) [ [41] and MoCA [27] and
BADS with the Modified Telephone Interview for Cogni-
tive Status (TICS-M) [42].

Data collection

Within the limitations of our funding, we had only a short
amount of time in which to conduct this second non-
randomised study; consequently, we collected data at
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baseline and at Time 1 (i.e. within 2 weeks of course com-
pletion) only. Quantitative data (i.e. DASS, BDI-II, BAI,
EQ-5D 5L, SIS, and a bespoke personal practice log) were
collected using REDcap® survey software. Data were not
collected from family members; the stroke survivor was
the primary unit of analysis. At Time 1, we used Zoom
recording (video and audio) and transcription functions
to collect qualitative data (focus groups and interviews).

Data analysis

Quantitative and qualitative data were analysed and
reported as for Study 1. We used the findings from both
data sets to identify opportunities for optimising the
online research processes and course (see Fig. 1).

Results

Feasibility: research processes

Recruitment

We recruited over 7 weeks (October to December 2020).
We made project information widely available through
recruitment networks (see Additional file 2), highlighting
the need for people to contact the research team if they
were interested in the research. Twenty-five individu-
als made contact, including three third-party enquires.
Twenty-two potential participants were assessed for
eligibility; nine stroke survivors were enrolled (1.29 per
week). Thirteen potential participants (59.1%) were
excluded during screening (lost to contact n=>5, 22.7%;
not stroke n=2, 9.1%; severe aphasia n=1, 4.5%; previ-
ous MBSR experience n=1, 4.5%; not anxious/depressed
n=1, 4.5%; recruitment closed n=3, 13.7%) (see Fig. 3
Study 2 CONSORT diagram). We applied the SOP for
individuals scoring>11 on HADS for all enrolled stroke
Survivors.

Three participants nominated a family member to take
part with them (female n=3, 100%; spouse n=2, 66.7%;
parent n=1, 33.3%). Stroke survivors were aged 54.8 (SD
12.7), male n=4 (44.4%), 23 (IQR 28) months post-stroke
and educated to college level (or higher) n=8 (88.9%); all
were Caucasian; one (11.1%) had mild/moderate expres-
sive aphasia (see Table 1).

Completion of outcomes

At baseline, five (55.6%) participants at least partially
completed each PROM. Reasons for non-completion
included Covid-19-related ill-health (=2, 22.2%),
bereavement (n=1, 11.1%) and non-attendance at ses-
sions (n=1). At Time 1, all participants reported com-
pleting the PROMs; however, five data sets were lost in
the post due to postal strikes that coincided with Time 1
data collection, resulting in receipt of only the five sets of
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[ Enrolment ]

Assessed for eligibility (n=22)

Excluded (n=13)

Aphasia (n=1)

Not a stroke survivor (n=2)

Recent MBSR course (n=1)

No spaces remaining (n=3)

No self-report anxiety or depression (n=1)
Lost to contact (n=5)

| Enrolled (n=9)

I

Allocation

sessions (n=1)

Allocated to intervention (n=9)
= Received allocated intervention (n=5)
= Did not receive intervention (n=4):
Withdrew from the course: bereavement
(n=1), iliness (n=2), did not attend any

Lost to follow-up (n=4):
= Study dropouts (n=4)

Follow-Up

Analysis
dropouts

= Analysed for feasibility (n=5)
Excluded from analysis (n=4): study

Fig. 3 HEADS: UP Study 2 CONSORT flow diagram

PROMs completed online. Six (66.6%) participants com-
pleted practice logs; n=5 returned > 7. The mean change
scores across PROMs were positive and in the expected
direction (see Additional file 4).

Retention

Five (55.6%) participants were ‘study completers. Four
(44.4%) did not return quantitative data at Time 1
although all nine reported having returned completed
PROMs. Two of the three participants in dyadic part-
nerships were study dropouts. Six (66.7%) participants
were ‘course completers’; mean attendance rate was 5.1
sessions.

Adverse events

No adverse event in relation to the HEADS: UP Online
course was recorded; SOP 2 (suicidal ideation) was not
activated.

Qualitative results

At Time 1, we conducted two focus groups online
(n=6; three participants per group). We report the
findings below.

Feasibility and acceptability of research processes
Recording personal practice

Some participants found completing the weekly practice
log a daunting and tiring task. However, with additional
guidance, they were able to use it as intended, i.e. as a
low-burden data collection tool, and some found it a use-
ful tool for prompting reflection on perceived progress:

The personal logs ... actually helped because I sud-
denly thought — you know, I am actually reflecting
on how far I have come (SS3)

Feasibility and acceptability of the HEADS: UP intervention
Attending HEADS: UP online

Initially, participants approached the online course with
caution — they were uncertain about meeting others
on Zoom, and whether mindfulness could work when
delivered ‘remotely. However, as the course progressed,
participants became aware that they were developing a
connection or bond with fellow group members:

I really do feel that I am part of the group, I hope we
get the opportunity to actually meet each other [in
person] (§S9)
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Impact of learning mindfulness

Learning mindfulness impacted daily life. Participants
found their newly acquired skills were helping them feel
that they were coping with stressors more effectively.
This included managing responses to stressful situations
and improvements in the quality and nature of interper-
sonal relationships:

15 minutes of ‘loving kindness’ and I am just a differ-
ent person; I can deal with what I need to deal with
much better (S59)

If somebody upsets me, I will take a mindful breath
and deal with that (SS5).

Intention to continue practising

Acknowledging the impacts such as those described
above prompted participants to declare that they would
continue to practice mindfulness once the course ended:

It’s definitely something that I am going to put into
practice and keep doing in my life because it's made
a huge difference to how I feel [psychologically] (556)
[Doing the HEADS: UP course] helped dramatically;
I can’t explain how much it has helped. I feel com-
pletely different (S53)

Optimisation

Optimisation of the online intervention and research
processes was undertaken following completion of Study
2 data analysis (see Fig. 1). Table 3 presents an overview
of optimisation and adaption processes (both studies).

Discussion
HEADS: UP, whether delivered in-person or online, was
found to be feasible and acceptable to stroke survivors.

Feasibility and acceptability of research methods,

materials and processes

Recruitment

We used a community-based recruitment strategy which
proved exceptionally effective as we met our recruitment
targets in a matter of weeks. A review of recruitment to
stroke rehabilitation interventions [43] found a median
monthly recruitment rate of 1.5 (median; IQR 0.71-3.22);
rates exceeded in the two studies reported here. How-
ever, the recruitment targets were small, and the strategy
has yet to be tested in definitive trial.

Across both studies, participants were, in broad terms,
white, young (when compared with the average age of UK
stroke survivors, i.e. 77 years median; IQR 67-85 [44])
and well-educated. Mind-body practices such as yoga
and mindfulness typically attract younger, well-educated
adults, predominantly female [15, 45, 46]. In Study 2,
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in which we used only online recruitment methods, we
extended the recruitment catchment area to include par-
ticipants from across the UK; however, as people from
diverse ethnic minority communities and from areas of
socioeconomic deprivation were not adequately rep-
resented in our sample, in future work, in collabora-
tion with equality and diversity specialists and relevant
NGOs, we will further develop the recruitment strategy
to ensure greater representativeness.

Participants and researchers reported finding Study
1 screening and enrolment processes lengthy and cum-
bersome; optimisation and adaptation rendered them
feasible and acceptable when tested online. Similarly,
Beauchamp and colleagues (2023) [47] found a lengthy
telephone questionnaire may have influenced rates of
withdrawal or loss to follow-up.

Data completion

In Study 1, HEADS: UP participants encountered several
factors that hindered completion and return of paper-
based PROMS and practice logs. As a result, we opti-
mised quantitative data collection methods by reducing
participant burden, and switching to an online system
(REDcap), which resulted in greatly improved completion
rates and participant satisfaction (see Table 3). Similarly,
in a feasibility and acceptability study of mindfulness-
based interventions and relaxation, the 50% return rate
of completed participant diaries prompted the research-
ers to suggest that self-report diaries may not be the
most effective means of tracking participants’ personal
practice [48]. However, in a feasibility and acceptability
study of post-stroke physical activity, findings were more
ambiguous as whilst some participants found the task of
competing diaries ‘overwhelming, most considered using
the diaries to record and reflect on progress to be moti-
vational [49]. Additionally, participant feedback indicated
that a short, simple format was preferred, along with an
option for electronic completion [49]. However, in Study
2, postal return of PROMS continued to be problem-
atic as temporary closure of the local post office and a
postal strike coincided with Time 1 data collection, and
whilst all nine participants confirmed verbally that they
had returned completed PROMS, only five packs were
received. In future stages of the research, we will encour-
age and support online completion of PROMS to try to
reduce dependence on the safe return of paper copies.

Feasibility and acceptability of HEADS: UP (course

and materials)

The group experience

Course adherence was good in both studies, irrespec-
tive of whether a participant was a study dropout.
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Overwhelmingly, learning and practising in a group with
others with similar/relatable experience, in-person or
online, was an aspect of the intervention that strongly
supported course adherence. This is a feature common
across stroke rehabilitation studies in which feeling sup-
ported is dependent on the group approach and the ben-
efits that accrue from shared experiences [50]. Research
participants report finding learning in a group to be
supportive and motivational [50-52], particularly when
observing others’ successful achievements [50, 52]. This
is an important consideration for a definitive RCT con-
trol condition, where a structurally equivalent control
‘intervention’ will be desirable [53].

Dyads

Prior to study commencement, we hypothesised that
participating in HEADS: UP as a member of a dyad
would enhance course engagement and adherence and
ultimately impact long-term therapeutic benefit [52].
Studies of other ‘survivor’ populations have reported a
range of benefits gained from dyadic support, including
skill acquisition and increased confidence and self-effi-
cacy [54-56]. In the event, there were few dyads across
both studies. During screening, some stroke survivors
expressed a preference for attending without a family
member, as engaging in the intervention unaccompanied
constituted ‘alone time’ Others felt that the potentially
sensitive or emotionally charged nature of their engage-
ment might be inappropriate to share in the presence of
a family member (typically a spouse or child), reflecting
findings from earlier studies [e.g. 51]. Those who did take
part in a dyad found the opportunity for (mutual) sup-
port helpful and participating in a dyad did not impact
adherence; however, given the small number of dyadic
participants, further exploration is warranted before firm
conclusions may be drawn.

Course materials

Pre-course materials designed to allay participants’ fears
and anxieties about the course and being in a group with
strangers were well received. However, the response to
the course manual was less positive, with participants
finding the paper version daunting due to its large size.
Double spacing and a large sans serif font had resulted in
a 200-page manual. Despite using a variety of media and
formats (e.g. email, large font wording on the cover, ver-
bal reinforcement), we found it challenging to convey to
participants that the manual was not required reading.
Rather, it was intended as a supplement to the course or
as support material, particularly for those with cogni-
tive impairments who wanted to feel prepared ahead of
weekly sessions. Tailoring interventions and accompany-
ing materials and processes to the needs of an individual
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is a feature of stroke self-management rehabilitation
interventions [e.g. 50, 57] and will be explored in future
HEADS: UP research. Findings from an RCT testing a
meditation intervention with stroke survivors and car-
egivers indicated that screening could be used to identify
potential technology-related challenges, technical support
requirements, and individuals’ preferences with regard to
communication, including reminders (e.g. short-message
services) ahead of study commencement [47].

Course content (practices)

Responses to the different practices were varied, with
many participants cherry-picking those they found most
accessible, rather than adhering to the assigned practices
for that week. This is a finding reflected in other mind-
fulness intervention studies where participants reported
selecting the practices they found most accessible and
acceptable [e.g. 48, 58]. Overall, participants found
HEADS: UP acceptable and beneficial, and expressed
desire and intention to continue to practice long-term.
Similarly, Wang and colleagues [48] found that even with
low practice frequency, most participants reported find-
ing mindfulness and relaxation practices beneficial, and
expressed intentions to maintain future practice. How-
ever, participants in the HEADS: UP study also identi-
fied barriers to future practice which included competing
priorities, busyness and cognitive impairments, including
memory and concentration. Many participants antici-
pated that initiating and embedding this new habit into
daily life would be challenging; a finding echoed else-
where [e.g. 48], highlighting behaviour change (initiation
and maintenance) as an important area upon which to
further focus our attention in future work [59].

Benefits and harms

Whilst non-randomised feasibility studies are not
designed to test intervention effectiveness, we were inter-
ested to learn whether participants perceived that they had
benefited from or been harmed in any way by participa-
tion in the HEADS: UP course. No harms were attributed
to HEADS: UP participation, but perceived benefits were
described by some participants. These included reduced
reactivity to stressful situations, a greater sense of calm
and improved interpersonal relationships, benefits also
observed by Parkinson et al. (2023) [58] in their study of
care partners engaging with an online mindfulness course.

Practising mindfulness in the long-term

In terms of future practice, participants acknowledged that
acquiring mastery of mindfulness skills required long-term
commitment to regular practice, and they were uncertain
as to how best to manage that once the support available
to them during the HEADS: UP research was withdrawn.
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Our understanding of behaviour change [60] and self-
management elements of this research had informed the
theoretical underpinning from the outset. For example, in
our development work [18], we mapped behaviour change
techniques [61] embedded in the course manual and used
this information to further enhance the manual (i.e. insert
additional BCTs to foster behaviour change i.e. initiation
and maintenance of a new behaviour, mindful practice and
to support self-management efforts). In recent feasibil-
ity studies of MBIs for stroke survivors, technological and
non-technological options for providing tailored prompts
and cues (e.g. audible reminders/alarms, short text mes-
sages, strategically placed Post-it® notes) were identified by
participants as essential to support behaviour change and
eventual development of a mindfulness habit [57, 62]. The
learning derived from the two feasibility studies reported
here, and from other relevant research, evidence will
inform future HEADS: UP research.

Limitations
Across the two studies, participants could be character-
ised as young (for an adult stroke population), white and
well-educated. Extending the recruitment catchment
area to the whole of the UK in Study 2 did not result in
greater ethnic diversity in the participant group. Con-
sequently, in future research, we will work with organi-
sations dedicated to improving equity of access across
diverse socioeconomic and minority ethnic populations
to develop a more inclusive recruitment strategy.
Imposition of Covid-19 restrictions in 2020 resulted in
the sudden cessation of in-person research, which required
a major alteration to the design of the planned programme
of work. However, we maximised this unlooked for oppor-
tunity by taking a pragmatic approach and redesign-
ing the study to allow us to deliver the study objectives
namely completion of feasibility and acceptability testing
of HEADS: UP. Notably, the sudden cessation of Study 1
coincided with planned collection of 3-month follow-up
data, and in Study 2, time and budget restrictions resulted
in collection of baseline and post-intervention data only.
We acknowledge this as a limitation of the research, being
aware that lack of long-term follow-up is a common limi-
tation of stroke rehabilitation intervention studies [e.g. 63].
In a future HEADS: UP RCT, we will work to understand
if participants are able to continue to practice and develop
mindfulness skills in the long-term and how this may
impact anxiety and depression outcomes.

Conclusions

Stroke survivors found a stroke-specific psychologi-
cal self-management intervention, HEADS: UP, feasible
and acceptable, whether delivered in-person or online.
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This important feasibility and acceptability work, which
incorporated iterative rounds of optimisation and adap-
tation, found that it is feasible and acceptable to further
test HEADS: UP with stroke survivors in a subsequent
pilot RCT.
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