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Abstract
Background: Depression is very common among stroke survivors with estimated prevalence rates of approximately
33% among stroke survivors, but treatment options are limited. Mindfulness-Based Stress Reduction (MBSR) is an
effective treatment for depression generally, but benefits in stroke patients are unclear. The aim of this study was to
determine the feasibility of delivering MBSR to stroke survivors and their caregivers in the community. We conducted a
study to gain views of MBSR as a potential treatment option among stroke survivors and their caregivers in
the community.
Methods: Participants were recruited from an urban community in Scotland (UK) using newspaper adverts, social
media and support groups run by health charities. A 2-h MBSR taster session was delivered by two experienced
mindfulness instructors, followed by focus group sessions with all participants on their user experience and suggestions
for MBSR modifications for stroke survivors. The focus group sessions were audio recorded and transcribed verbatim.
Transcript data were analysed thematically using the framework approach.
Results: The study sample consisted of 28 participants (16 females); there were 21 stroke survivors (11 females)
and 7 caregivers (5 females). The median age for participants was 60 years.
Most participants described the MBSR taster session as a positive experience. The main challenge reported was
trying to maintain focus and concentration throughout the MBSR session. Some participants expressed reservations
about the duration of standard mindfulness course sessions, suggesting a preference for shorter sessions. The potential
for achieving better control over negative thoughts and emotions was viewed as a potential facilitator for future MBSR
participation. Participants suggested having an orientation session prior to starting an 8-week course as a means of
developing familiarity with the MBSR instructor and other participants.
Conclusion: It was feasible to recruit 21 stroke survivors and 7 caregivers for MBSR taster sessions in the community.
A shorter MBSR session and an orientation session prior to the full course are suggestions for potential MBSR
modifications for stroke survivors, which needs further research and evaluation.
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Background
Stroke is a major cause of death and disability worldwide
[1–5]. The stroke mortality rate varies among different
countries, with relatively low mortality reported in
middle- and high-income countries [1]. An improvement in stroke-related survival rate has been reported
in the UK and USA, attributed to improved primary
care management of stroke-related risk factors [2, 3].
A global estimate suggests that the number of stroke
survivors is likely to rise to 77 million people by 2030 [6].
The prevalence of depression is reported to be very high
among stroke survivors and has been associated with
adverse clinical outcomes.
A meta-analysis published in 2005 reported a pooled
estimate of 33% for the prevalence of depression in
stroke survivors [7]. A review published in 2010 reported
an overall prevalence rate of 21.7% (range 6 to 40%) for
post-stroke major depressive disorder (MDD) and 19.5%
(range 8 to 44%) for post-stroke minor depression—DSMIV classification [8]. A multi-national study of 220 patients
observed that the prevalence of depression remained as
high as 33% for up to 5 years post stroke [9]. In addition, a
review assessing post-stroke mortality reported increased
odds of mortality for a period of 2 to 5 years among
patients with depressive symptoms based on findings
from 13 studies including 59,598 patients with stroke
[10]. Previous research has suggested that the prevalence
of depression and anxiety among carers is comparable
to the observed prevalence levels among stroke survivors,
and directly related to the severity of stroke [11–13].
In addition, there is also evidence that stroke survivors
and their carers mutually influenced each other’s
emotional state [14, 15].
Researchers have tested the benefits of using psychological interventions in the prevention as well as treatment of depressive symptoms for stroke survivors. Two
Cochrane reviews assessed the benefits of psychological
interventions for prevention [16] and for treatment of
depressive symptoms [17] among stroke survivors. The
first review concluded that there was a small but significant effect in preventing depressive symptoms in stroke
patients (odds ratio 0.64; 95% confidence intervals 0.42
to 0.98) [16]; however, the second found no benefit in
improvement of depressive symptoms, on the basis of
three trials and 445 stroke patients [17]. Neither of
these reviews identified any evidence of benefits of
psychological interventions in stroke recovery nor suggested that further research is needed in this area [16, 17].
Mindfulness-Based Stress Reduction (MBSR) was developed by Jon Kabat-Zinn in North America in the
1980s. MBSR is a complex intervention and characteristically teaches a combination of mediation practices such
as breath awareness, body awareness and awareness of
movement through Hatha Yoga postures, alongside
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psychoeducational material on stress reduction
(Kabat-Zinn 1990). Several systematic reviews and metaanalyses support the use of mindfulness-based interventions (MBIs) (largely derived from MBSR) in helping
people with long-term conditions (LTCs) to cope
better with improvements in symptoms of anxiety and
depression [18–22]. A recent systematic review of the
benefits of MBIs among patients with stroke, including
four studies and 160 participants in total, concluded that a
range of benefits may be derived from MBIs in this
population, but cautioned that included studies had
various limitations, such as small sample size, poor
methodological quality and short follow-up duration
[23]. Hence, large-scale, robust randomised controlled
trials (RCTs) are needed before recommending integration
of MBIs into routine clinical practice [23]. When testing
complex interventions such as MBSR in novel populations
and/or settings, participants’ experience on the acceptability and accessibility of the intervention can be seen as a
necessary precursor for intervention optimisation before
proceeding to large-scale trials [24].
Aims and objectives

The aim of this study was to determine the feasibility of
delivering MBSR to stroke survivors and their caregivers
in the community. In view of the interdependence of
depression among stroke survivors and caregivers,
caregivers were also included in the development work
for this intervention. The other objective was to assess
acceptability of the standard MBSR practices among
participants.

Methods
Study design

The University of Glasgow Medical Veterinary and Life
Sciences College Ethics Committee granted ethical
approval for conducting this study (reference number
200150071). This was an observational feasibility study
of delivering MBSR taster sessions to stroke survivors
and caregivers in an urban community in Scotland (UK).
Study participants attended one-off MBSR taster
sessions in a group at a venue with facilities for disabled
access. MBSR is based on meditation techniques and has
three core practices—mindfulness of breathing (sitting
meditation practice), mindfulness of the body (body
scan) and mindful movement. Because many of those
attending had mobility impairments, mindful movement
was omitted from the taster session. Following each
meditation, there is typically an ‘inquiry’ led by the facilitators as to how the participants experienced the session.
Two experienced mindfulness practitioners (a medical
doctor and a psychologist) delivered a 2-h MBSR taster
session. The taster session was followed by focus group
sessions conducted by the study team (please see Fig. 1).
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Fig. 1 Study design schedule

Recruitment

Participants were recruited from the community using
newspaper adverts, social media postings and contacting
patient-support groups run by local stroke-related charities over a period of 4 to 6 weeks, using conveniencesampling methods. The study inclusion criteria were
having suffered from stroke at any time or being a carer
for a stroke survivor, agreement to take part in the study
and willingness to attend the study venue. Participants
who had experienced a transient ischaemic attack (TIA)
(without experiencing stroke) were excluded. Participants interested in taking part in the study were advised
to contact the study team. Following this, a study information leaflet was posted to those expressing an interest,
along with a consent form. Participants were contacted
after 1 week via telephone to answer queries, if any. Participants wanting to go ahead were advised to sign the
consent form and return them in the post. Participants
recruited to the study were advised to attend the study
on one of the two study dates. Caregivers or partners of
all recruited participants were also offered study participation, wherever applicable. Please see Additional file 1
for recruitment protocol, participant information sheet
and consent form used for recruitment.
Data collection and analysis

On the day they attended to take part in the study, participants completed a questionnaire that included information on demographics, their diagnosis of stroke and
other health problems. The questionnaire also included
three self-rated symptom scores: Geriatric Depression
Scale (GDS-15) [25], Zung’s self-rating scale for anxiety
[26] and the Perceived Stress Scale (PSS) [27]. The participant questionnaire is described in detail in Additional
file 2. We used a cut-off score of ≥ 6 for GDS-15 [25]
and a score of ≥ 45 for Zung’s self-rating scale for anxiety,
to define caseness [26]. These rating scales have been previously validated for use among stroke survivors [28–30].

Participants were given a feedback questionnaire after
the taster sessions along with the interview guide prior
to the focus groups. Three different members of the
research team moderated two separate focus groups on
each of the two study days (four focus groups in total).
The focus groups were audio recorded and transcribed
verbatim. Please see Fig. 2 for the interview guide and
focus group questionnaire.
The data from the transcripts were analysed using an
inductive approach guided by the framework analysis
method [31]. Two members (BDJ and RS) of the research
team independently read all the transcripts to immerse
themselves in the data and develop a coding framework. A
final coding framework was agreed with consensus among
the research team. At least two researchers independently
coded each transcript using the coding framework (BDJ
coded all the transcripts, and another member from the
research team independently coded each transcript). Differences in the coding between the researchers were resolved by consensus after discussion.

Results
Participant recruitment and characteristics

In response to the recruitment drive outlined above, 43
participants contacted the research team expressing
interest in taking part. Five participants were excluded
from the study due to either being ineligible (not stroke
survivors or their caregivers) or due to their inability to
attend the study centre due to the distance involved.
Informed written consent was obtained from 38 participants before the study commenced. Ten participants
withdrew their consent, as neither of the study dates
offered were suitable. A total of 28 (21 stroke survivors
and seven partners/caregivers) took part in the two
study days; 16 on day 1 (11 stroke survivors and five
carers) and 12 (10 stroke survivors and two carers) on
day 2. All 28 participants took part in a focus group; two
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Fig. 2 Focus group interview guide and questionnaire

focus groups were held on each of the 2 days, which
included eight, eight, six and six participants, respectively.
The study sample included 12 males (10 stroke survivors; two carers) and 16 females (11 stroke survivors;
five carers). Half of the participants were over 60 years
of age (n = 14). Out of the 21 participants with stroke,
the majority (n = 15; 71.4%) regarded themselves as
being disabled due to their stroke. Six participants (all
stroke survivors) (21.4%) reported using a stick as a
walking aid, while one participant (3.6%) was a wheelchair user. No participants reported communication
difficulties. Six participants (five stroke survivors; one
carer) (21.4%) reported having previous experience of
mindfulness prior to study participation. The overall

data completion rate was good (27/28; 97.4%), with only
one participant not completing one of the three self-rating
scales. Table 1 describes demographic- and health-related
information for all participants.
More than two thirds of the participants (67.8%) reported
having depressive symptoms which met the threshold
criteria for major depressive disorder (MDD), based on
GDS-15 ≥ 6. A quarter of the study participants reported
having significant anxiety symptoms, based on Zung’s
rating scale ≥ 45. The mean PSS score, which measures
psychological stress, was 21.7 among the study participants.
The summary measure for depressive and anxiety symptoms was higher among stroke survivors, while perceived
stress was reported to be higher among caregivers.

Table 1 Study participant characteristics
Characteristics

N = 28 (21 stroke survivors; 7 carers/partners)
Stoke survivors

Carers

Female

12/21 (57.1%)

4/7 (57.1%)

Age in years

Median = 57 (IQR = 50 to 63);
Mean = 56.3 (SD = 10.9)

Median = 64 (IQR = 64 to 67.5);
Mean = 62.7 (SD = 12.6)

Current smoker—yes

2/21 (9.5%)

0/7

Currently employed—yes

4/21 (19%)

0/7

Years since strokea

Median = 5 years (IQR = 2 to 7 years)

Not applicable

Number of self-reported health conditions
(other than stroke)

Median = 2 (IQR = 2 to 4)
Mean = 2.7 (SD = 1.6)

Median = 1 (IQR = 1 to 2);
Mean = 1.6 (SD = 0.8)

Geriatric Depression Scale (GDS-15)

Median = 7 (IQR = 6 to 7);
Mean = 6.6 (SD = 2)

Median = 5 (IQR = 5 to 6);
Mean = 5.6 (SD = 1.4)

GDS-15 ≥ 6

17/21 (80.1%)

2/7 (28.6%)

Zung’s Self-Rating Anxiety Scale

Median = 38 (IQR = 28.7 to 45.2);
Mean = 37.9 (SD = 9.8); missing values = 1

Median = 26 (IQR = 25 to 35);
Mean = 32 (SD = 10.34)

Zung’s Self-Rating Anxiety Scale ≥ 45

6/21 (28.6%); missing values = 1

1/7 (14.3%)

Perceived Stress Scale

Median = 21(IQR = 18 to 25);
Mean = 21 (SD = 5.1)

Median = 23 (IQR = 20.5 to 25);
Mean = 23.4 (SD = 4.6)

Reported taking antidepressants

5/21 (23.8%)

0/7

IQR interquartile range, SD standard deviation
a
Years since stroke reported for stroke survivors only (n = 21)
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Feedback questionnaire

The majority of the participants thought that mindfulness could be useful for them, while one participant
thought it will not be useful and two participants were
‘not sure’. While three quarters of the study participants
showed willingness to attend a full mindfulness course
of eight sessions, six participants were not interested
and one participant was ‘not sure’. Finally, apart from
two participants (one each responded ‘no’ and ‘not
sure’), all other participants thought that they could
practice mindfulness at home (see Table 2).

Mindfulness experience

The majority of the participants reported an overall
positive experience of the MBSR taster sessions. The
participants frequently described the MBSR sessions as
engaging and relaxing:

everything which was not necessary. I thought that was
good (focus group 4, participant 2, stroke survivor)
Many participants reported a pleasant experience with
the body scan component of the MBSR taster session:
I particularly enjoyed the second one, ‘Body-scan’
(focus group 2, participant 1, stroke survivor)
Some negative experiences related to the use of poetry
and the use of bells to end the practices were reported
by the participants:
The one thing that I didn’t like, but this is part of
mindfulness, I know, is the ringing of the bell to say
the session’s at the end. I actually found that brought
me out of the, sort of, relaxed state too fast. I’d have
rather come out of it more slowly
(focus group 2, participant 3, stroke survivor)

Found it interesting. Very informative, and very
relaxing (focus group 1, participant 2, stroke survivor)
The participants noted experiencing different types of
emotional responses after the MBSR taster sessions,
ranging from hope to sadness:

I found the poetry quite boring actually
(focus group 3, participant 4, stroke survivor)

Organisation of MBSR sessions

It’s very encouraging, you know…. And, actually, I’m filled
with hope (focus group 2, participant 4, stroke survivor)
Well, sometimes, poetry can affect you in many ways,
and, yes, it made me very sad, one of them, so…
(focus group 3, participant 1, stroke survivor)

A few participants felt that the duration of the MBSR
taster session (2 h) was quite long and would have preferred a shorter duration:
If we’re talking about 2 hours of mindfulness
practice then yeah, it’s too much (focus group 2,
participant 6, carer)

Participants found it challenging to maintain focus
and concentration during the MBSR exercises, but at
the same time, a few participants recognised that it
might help them to control their negative thoughts:
I have nae (have no) focus, you’ve got to be very focused.
It’s actually very hard to do, that’s the impression I get
(focus group 1, participant 5, stroke survivor)
Even things like the little button which I was focussing
on something that, it was a good way of taking out

Participants’ opinion on the timing of MBSR sessions
in relation to a stroke event were varied, perhaps depending on level of impairment:
If someone feels they’re physically able, then they
might need it (MBSR) to catch the anxiety and the
more psychological components of it (associated with
stroke). For someone else who physically maybe needs
rehab, physical rehab first, then maybe it’s further
down… (focus group 3, participant 1, stroke survivor)

Table 2 Feedback from participants
Feedback questions

Participants’ response—N = 28 (21 stroke survivors; 7 carers/partners)
Stroke survivors

Carers

Do you think mindfulness can be useful for you?

Yes 19/21 (90.5%)

6/7 (85.7%)

Would you be interested in attending the full mindfulness
course of eight sessions?

Yesa 16/21 (76.2%)

5/7 (71.4%)

Do you see yourself practicing mindfulness at home?

Yes 20/21 (95.2%)

6/7 (85.7%)

Focus group—themes identified: four main themes and nine sub-themes were identified from the data (Table 3)
a
N = 4 participants responded with ‘yes’ but mentioned that they would only attend if the full course was made available locally
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Table 3 Emerging themes from focus group interviews
Main themes
MBSR experience

Sub-themes
Overall experience of MBSR
Experience of different MBSR components

Organisation of MBSR
sessions

Advantages and disadvantages of group
involvement
Advantages and disadvantages of carer
involvement

Future MBSR
participation

Some people wouldn’t be able to come if they didn’t
have the carer, ‘cause some people need that carer
with them pretty much the whole time
(focus group 3, participant 3, stroke survivor)

Duration, frequency and timing (in relation
to stroke) of MBSR sessions
MBSR teacher experience and attributes,
venue location and quality

Group and carer
involvement
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Barriers and facilitators to future MBSR
participation
Suggestions for modifications to MBSR for
stroke survivors
Perceived purpose of mindfulness

MBSR Mindfulness-Based Stress Reduction

Participants valued the attributes of the MBSR practitioners (a medical doctor and a psychologist):
I think the way that it was run today, the feedback
for me was, it was great, it was – from people that
clearly have experience and know what they’re,
they know what they’re talking about and, yeah,
I found it very encouraging
(focus group 2, participant 4, stroke survivor)

Group and carer involvement

Most participants suggested that group involvement
could be a source of motivation and support:
It is quite good to get other people’s (other stroke
survivors) experiences (of living with stroke)
and to know their opinions
(focus group 4, participant 7, stroke survivor)
However, some participants expressed concern that
confidentiality was a key issue for participants to be able
to express themselves:
It’s what happens in a meeting stays in a meeting.
It’s important that people understand that.
And it’s (confidentiality is) implied and understood.
And that (confidentiality) may help people
to feel more open about that (expressing their
feelings) (focus group 2, participant 2,
stroke survivor)
Participants welcomed the opportunity for carers/
partners to take part along with stroke survivors:

Future mindfulness participation

Participants perceived the purpose of doing MBSR to
facilitate relaxation and help with controlling emotions
and viewed that as a facilitator for future participation in
a full 8-week course:
That means that’s giving me a wee bit o’ me-time
(a small amount of my time), you know, just to
get away from everybody and see the ones
(thoughts) that are giving me a rough time,
just block them oot (block them out)
(focus group 1, participant 3, stroke survivor)
Participants viewed the possibility of practicing mindfulness at any convenient place and time favourably
Mindfulness is not golf. You don’t have to go
and find a bag (golf bag) and, then, however many
clubs to stick it out. And, then, find a membership
(of a golf club) and then book a tee time it’s... you can
do it anywhere. And, it’s (mindfulness) not, it’s not
expensive. That’s another part of it (mindfulness),
it’s accessible (focus group 2, participant 6, carer)
Impairment from stroke, travel distance involved and
uncertainty about doing the mindfulness techniques
correctly were regarded as potential barriers to future
MBSR participation:
It’s (mindfulness is) going to be difficult for some
people (stroke survivors), especially, you know,
everyone’s got different impairments (due to stroke)
and, but it (mindfulness) will have an effect
(focus group 3, participant 2, stroke survivor)

But I still think at home you wouldn’t do it (mindfulness)
as well (focus group 4, participant 4, carer)

Because if you look at it (mindfulness venue) on a
map, and say, it’s there. But if you’ve got to go into
Glasgow and come all the way out again, it’s not
easy (travelling is not easy) if you’ve had a stroke
(focus group 3, participant 5, stroke survivor)
Finally, participants recommended the importance of
gaining familiarity with the MBSR instructors and other
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participants (including the level and nature of their
disability, if any) prior to starting the course. A precourse orientation session was regarded as potentially
beneficial:
Just a one-to-one session just before the group
starts where you just…, the person delivering
(mindfulness to) the group is able to see what
level of disability (due to stroke)?
(focus group 3, participant 4, stroke survivor)
So, if you were holding a session for mindfulness
for stroke survivors, it’s setting that scene and
holding that space uniquely for people in that
context. And, I think some of that is recognising
that everybody is coming with different challenges
with diff—either at a different place on their
healing journey (after stroke) and there’s lots of
different things (focus group 2, participant 3,
stroke survivor)

Discussion
The aim of this study was to assess the feasibility of
recruiting and delivering MBSR to stroke survivors and
caregivers in the community. The study was able to
recruit participants from the community using newspaper adverts, local patient support groups and social
media resources. A total of 28 participants (21 stroke
survivors and 7 partners/caregivers) took part in a oneoff mindfulness taster session, followed by four separate
focus groups. Prevalence of self-reported depression,
anxiety and perceived stress was high among the participants. In addition, all stroke survivors who took part
in the study regarded themselves as having some
impairment due to stroke.
The majority of the study participants reported a
positive experience with the MBSR taster sessions,
showed willingness to take part in a full MBSR course
and practice mindfulness at home. However, some
participants suggested that local availability would be an
important factor in their decision-making for attending
a full MBSR course. Participants in this study found
MBSR quite relaxing and viewed group involvement as a
means of peer support and motivation. Many participants suggested that they would prefer a shorter MBSR
session than the standard two and half hours. The
potential of therapeutic gains (in controlling negative
thoughts and emotions) from MBSR was viewed as a
facilitator to taking part, while stroke-related disability
and travel were viewed as barriers. An orientation session
prior to the MBSR course was suggested as a means of
developing familiarity and shared understanding between
MBSR instructors and participants.
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This is the first study to our knowledge that has
collected qualitative data from stroke survivors and caregivers on any MBI. Three systematic reviews have
explored the benefits of MBIs among stroke survivors
[23, 32, 33] and have identified four original studies
[34–37]. Three out of these four studies used MBSR,
while one used mindfulness-based cognitive therapy
(MBCT), a derivative of MBSR, tailored to treating
people with recurrent depression [34–37]. These studies
did not explore the views of participants on acceptability
and accessibility of MBIs among stroke survivors [34–37].
The mean PSS score, which measures the mean age of
participants in our study was approximately 56 years while
the mean age of stroke survivors in the Western world
has been reported as 75 years [38]; our sample may not be
representative of average stroke survivors. Psychological
stress was 21.7 among the study participants, which is
higher compared to means PSS score reported from a
general population sample [39]. Participants in this study
found MBSR quite relaxing and they viewed group
involvement as a means of peer support and motivation.
Previous qualitative studies on MBSR for coronary heart
disease patients, diabetes patients and breast cancer
survivors have reported similar findings [40, 41]. An
orientation session and a shorter duration were recommended as possible MBSR modifications in this study. MBI
modifications have been successfully implemented by other
studies in a healthcare setting for other health conditions
such as multiple sclerosis and drug addiction [42, 43].
The key strengths of this study are collection of good
qualitative data on user experience for MBI among
stroke survivors and their carers and good data completion rate. This study has some limitations. Participants
in this study were self-selected and they initiated contact
with the research team after reading the study advert.
We did not assess cognitive capacity while consenting
participants for the study. The study was offered only in
one geographical location, and we did not have sufficient
resources to provide funds for transport. This may have
introduced a selection bias. A one-off MBSR taster
session was provided for two groups, but participants
were not followed up after these sessions. Therefore, it is
not possible to comment on acceptability of a full 8-week
MBSR course here or their willingness to take part in a
randomised controlled trial involving MBSR. In
addition, it was not possible to explore the acceptability
or accessibility of standard MBSR home practices
among participants. Finally, the median duration since
stroke episode for the study participants was 5 years
while stroke survivors are likely to experience more
severe depressive symptoms in the early period following their stroke [7, 8], which may act as a potential
barrier in their participation in a group-based activity
such as MBSR.
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Conclusion
It was feasible to recruit 21 stroke survivors and seven
caregivers from the community (using newspaper adverts
and stroke support groups) to take part in MBSR taster
sessions. The prevalence of self-reported depressive
symptoms, anxiety and perceived stress was high
among participants. MBSR taster sessions were well
received by most participants, with the majority
expressing willingness to take part in a future full
course. Peer support and caregiver involvement were
viewed positively by most of the participants. Potential
for therapeutic gains was the perceived facilitator for
future MBSR participation, while stroke-related impairment and travel involved were perceived as potential
barriers. Shorter duration of MBSR sessions and an
initial orientation session prior to the course were
suggested as MBSR modifications for stroke survivors.
The findings from this study should be taken into
consideration while developing any future MBI to cater for
stroke survivors and/or their caregivers. The acceptability
and benefits of making these minor modifications need to
be tested in a feasibility study offering a full 8-week MBSR
course for stroke survivors and/or their caregivers. A
feasibility study exploring the acceptability of a full 8-week
MBSR course for stroke survivors and/or caregivers
is needed.
Additional files
Additional file 1: Mindfulness in Stroke – Participant Recruitment
Protocol. (PDF 649 kb)
Additional file 2: Mindfulness in Stroke Study. (PDF 313 kb)
Abbreviations
GDS-15: Geriatric Depression Scale; IQR: Interquartile range;
MBSR: Mindfulness-Based Stress Reduction; PSS: Perceived Stress Scale;
SD: Standard deviation
Acknowledgements
The study authors would like to thank all those who took part in this study,
as well as Dr. Leonora Coll and Dr. Sharon Simpson for leading the MBSR
taster sessions.
Funding
This research study was funded by a seed corn funding grant from R S
McDonald reference number 171516-01.
Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available due to ethical constraints.
Declaration
This paper has not been published anywhere else and has not been
submitted simultaneously for publication anywhere else.
Authors’ contributions
SWM obtained the study funding. SWM, BDJ, ML and RS developed the
study protocol. BDJ, ML and SS conducted the focus group interviews. BDJ,
ML, RS and SWM performed the data analysis. BDJ wrote the first draft of the
manuscript. All authors contributed to the manuscript.

Page 8 of 9

Ethics approval and consent to participate
The University of Glasgow Medical Veterinary and Life Sciences College
Ethics Committee granted the ethical approval for conducting this study,
study reference number 200150071. All study participants signed an
informed consent form.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
General Practice and Primary Care, Institute of Health and Wellbeing,
University of Glasgow, 1 Horselethill Road, Glasgow, Scotland G12 9LX, UK.
2
School of Health and Life Sciences, Glasgow Caledonian University, Glasgow
G4 0BA, UK.
Received: 27 July 2017 Accepted: 2 February 2018

References
1. Johnston SC, Mendis S, Mathers CD. Global variation in stroke burden and
mortality: estimates from monitoring, surveillance, and modelling.
Lancet Neurol. 2009;8:345–54.
2. Koton S, Schneider ALC, Rosamond WD, Shahar E, Sang Y, Gottesman RF, et
al. Stroke incidence and mortality trends in US communities,
1987 to 2011. JAMA American Medical Association. 2014;312:259.
3. Lee S, Shafe ACE, Cowie MR. UK stroke incidence, mortality and
cardiovascular risk management 1999-2008: time-trend analysis from the
general practice research database. BMJ Open British Medical Journal
Publishing Group. 2011;1:e000269.
4. Owolabi M, Akarolo-Anthony S, Akinyemi R, Arnett D, Gebregziabher M,
Jenkins C, et al. The burden of stroke in Africa: a glance at the present and
a glimpse into the future: review article. Cardiovasc J Afr. 2015;26:S27–38.
5. Sun H, Zou X, Liu L. Epidemiological factors of stroke: a survey of the
current status in China. J Stroke. 2013;15:109.
6. Strong K, Mathers C, Bonita R. Preventing stroke: saving lives around the
world. Lancet Neurol. 2007;6:182–7.
7. Hackett ML, Yapa C, Parag V, Anderson CS. Frequency of depression after
stroke: a systematic review of observational studies. Stroke. 2005;36:1330–40.
8. Robinson RG, Spalletta G. Poststroke depression: a review. Can J Psychiatr.
2010;55:341–9.
9. Lincoln NB, Brinkmann N, Cunningham S, Dejaeger E, De Weerdt W, Jenni
W, et al. Anxiety and depression after stroke: a 5 year follow-up. Disabil
Rehabil. 2013;35:140–5.
10. Bartoli F, Lillia N, Lax A, Crocamo C, Mantero V, Carrà G, et al. Depression
after stroke and risk of mortality: a systematic review and meta-analysis.
Stroke Res Treat. 2013;2013:862978.
11. Berg A, Palomaki H, Lonnqvist J, Lehtihalmes M, Kaste M. Depression among
caregivers of stroke survivors. Stroke [Internet]. 2005;36:639–43. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/15677575.
12. Opara JA, Jaracz K. Quality of life of post-stroke patients and their caregivers.
J Med Life. 2010;3:216–20.
13. Denno MS, Gillard PJ, Graham GD, DiBonaventura MD, Goren A, Varon SF, et
al. Anxiety and depression associated with caregiver burden in caregivers of
stroke survivors with spasticity. Arch Phys Med Rehabil [Internet]. 2013;94:
1731–6. Available from: http://www.ncbi.nlm.nih.gov/pubmed/23548544.
14. McCarthy MJ, Lyons KS, Powers LE. Expanding poststroke depression
research: movement toward a dyadic perspective. Top Stroke Rehabil
[Internet]. 2011;18:450–60. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/22082696. [cited 2017 Dec 18].
15. Godwin KM, Ostwald SK, Cron SG, Wasserman J. Long-term health-related
quality of life of stroke survivors and their spousal caregivers. J Neurosci
Nurs [Internet]. 2013;45:147–54. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/23558977. [cited 2017 Dec 18].

Jani et al. Pilot and Feasibility Studies (2018) 4:57

16. Hackett ML, Anderson CS, House A, Halteh C. Interventions for preventing
depression after stroke. Cochrane Database Syst Rev. 2008;(3):CD003689.
https://doi.org/10.1002/14651858.CD003689.pub3.
17. Hackett ML, Anderson CS, House A, Xia J. Interventions for treating
depression after stroke. Cochrane Database Syst Rev. 2008;(4):CD003437.
https://doi.org/10.1002/14651858.CD003437.pub3.
18. Simpson R, Booth J, Lawrence M, Byrne S, Mair F, Mercer S. Mindfulness
based interventions in multiple sclerosis—a systematic review.
BMC Neurol. 2014;14:15.
19. Bohlmeijer E, Prenger R, Taal E, Cuijpers P. The effects of Mindfulness-Based
Stress Reduction therapy on mental health of adults with a chronic medical
disease: a meta-analysis. J Psychosom Res. 2010;68:539–44.
20. Hofmann SG, Sawyer AT, Witt AA, Oh D. The effect of mindfulness-based
therapy on anxiety and depression: a meta-analytic review.
J Consult Clin Psychol. 2010;78:169–83.
21. McLean G, Lawrence M, Simpson R, Mercer SW. Mindfulness-Based Stress
Reduction in Parkinson’s disease: a systematic review. BMC Neurol [Internet].
2017;17:92. Available from: http://www.ncbi.nlm.nih.gov/pubmed/28506263.
[cited 2017 May 22].
22. Wood K, Lawrence M, Jani B, Simpson R, Mercer SW. Mindfulness-based
interventions in epilepsy: a systematic review. BMC Neurol [Internet].
2017;17:52. Available from: http://www.ncbi.nlm.nih.gov/pubmed/28320349.
[cited 2017 May 22].
23. Lawrence M, Booth J, Mercer S, Crawford E. A systematic review of the
benefits of mindfulness-based interventions following transient ischemic
attack and stroke. Int J Stroke. 2013;8:465–74.
24. MRC. Developing and evaluating complex interventions [internet];
2006. p. 1–39. Available from: http://www.mrc.ac.uk/
complexinterventionsguidance. [cited 2017 May 22].
25. Yesavage JA, Brink TL, Rose TL, Lum O, Huang V, Adey M, et al.
Development and validation of a geriatric depression screening scale: a
preliminary report. J Psychiatr Res. 1983;17:37–49.
26. WWK Z. A rating instrument for anxiety disorders. Psychosomatics. 1971;12:371–9.
27. Ezzati A, Jiang J, Katz MJ, Sliwinski MJ, Zimmerman ME, Lipton RB. Validation
of the perceived stress scale in a community sample of older adults.
Int J Geriatr Psychiatry. 2014;29:645–52.
28. Meader N, Moe-Byrne T, Llewellyn A, Mitchell AJ. Screening for poststroke
major depression: a meta-analysis of diagnostic validity studies. J Neurol
Neurosurg Psychiatry [Internet]. 2014;85:198–206. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/23385849. [cited 2017 Dec 18].
29. Burton CAC, Murray J, Holmes J, Astin F, Greenwood D, Knapp P. Frequency
of anxiety after stroke: a systematic review and meta-analysis of
observational studies. Int J Stroke [Internet]. 2013;8:545–59. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/23013268. [cited 2017 Dec 18].
30. Ostwald SK, Bernal MP, Cron SG, Godwin KM. Stress experienced by stroke
survivors and spousal caregivers during the first year after discharge from
inpatient rehabilitation. Top. Stroke Rehabil. [Internet] NIH Public Access.
2009;16:93–104. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
19581196. [cited 2017 Dec 18].
31. Gale NK, Heath G, Cameron E, Rashid S, Redwood S, Ritchie J, et al.
Using the framework method for the analysis of qualitative data in multidisciplinary health research. BMC Med Res Methodol BioMed Central. 2013;13:117.
32. Abbott RA, Whear R, Rodgers LR, Bethel A, Thompson Coon J, Kuyken W, et al.
Effectiveness of Mindfulness-Based Stress Reduction and mindfulness based
cognitive therapy in vascular disease: a systematic review and metaanalysis of randomised controlled trials. J Psychosom Res. 2014;76:341–51.
33. Ulrichsen KM, Kaufmann T, Dørum ES, Kolskår KK, Richard G, Alnæs D, et al.
Clinical utility of mindfulness training in the treatment of fatigue after
stroke, traumatic brain injury and multiple sclerosis: a systematic literature
review and meta-analysis. Front. Psychol. 2016;7:912.
34. Johansson B, Bjuhr H, Rönnbäck L. Mindfulness-Based Stress Reduction
(MBSR) improves long-term mental fatigue after stroke or traumatic brain
injury. Brain Inj. 2012;26:1621–8.
35. Magnusson G, Ballegaard S, Karpatschof B, Nyboe J. Long-term effects
of integrated rehabilitation in patients with stroke: a nonrandomized
comparative feasibility study. J Altern Complement Med.
2010;16:369–74.
36. Joo HM, Lee SJ, Chung YG, Shin IY. Effects of mindfulness based stress
reduction program on depression, anxiety and stress in patients with
aneurysmal subarachnoid hemorrhage. J Korean Neurosurg Soc.
2010;47:345.

Page 9 of 9

37. Moustgaard A, Bedard M, Felteau M. Mindfulness-based cognitive therapy
(MBCT) for individuals who had a stroke: results from a pilot study.
J Cogn Rehabil. 2007;25:1–10.
38. Kirkpatrick PJ. Subarachnoid haemorrhage and intracranial aneurysms: what
neurologists need to know. J. Neurol. Neurosurg. Psychiatry. BMJ Group.
2002;73(Suppl 1):i28–33.
39. COHEN S, JANICKI-DEVERTS D. Who’s stressed? Distributions of
psychological stress in the United States in probability samples from 1983,
2006, and 2009. J Appl Soc Psychol [Internet] Blackwell Publishing Inc. 2012;
42:1320–34. Available from: http://doi.wiley.com/10.1111/j.1559-1816.2012.
00900.x. [cited 2017 Jul 19].
40. Keyworth C, Knopp J, Roughley K, Dickens C, Bold S, Coventry P.
A mixed-methods pilot study of the acceptability and effectiveness of a
brief meditation and mindfulness intervention for people with diabetes
and coronary heart disease. Behav Med Routledge. 2014;40:53–64.
41. Schellekens MPJ, Jansen ETM, Willemse HHMA, van Laarhoven HWM, Prins
JB, Speckens AEM. A qualitative study on Mindfulness-Based Stress
Reduction for breast cancer patients: how women experience participating
with fellow patients. Support Care Cancer Springer. 2016;24:1813–20.
42. Vallejo Z, Amaro H. Adaptation of Mindfulness-Based Stress Reduction
program for addiction relapse prevention. Humanist Psychol Taylor &
Francis Group. 2009;37:192–206.
43. Simpson R, Byrne S, Wood K, Mair FS, Mercer SW. Optimising
Mindfulness-Based Stress Reduction for people with multiple sclerosis. UK:
London, England: Chronic Illn. SAGE PublicationsSage; 2017. 174239531771550.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

