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Abstract 

Existing research evidence suggests that both music listening and mindfulness interventions may 

have beneficial effects on mood and cognition post-stroke. This mixed-methods study, nested within 

a pilot randomised controlled trial investigating the feasibility and acceptability of combining music 

listening and brief mindfulness training post-stroke, explored study participants’ experiences of 

engaging in the interventions. Fifty six stroke survivors, who had been randomised to receive an 8-

week intervention of mindful music listening (n=15), music listening (n=21) or audiobook listening 

(n=20, control) using self-selected material, participated in a post-intervention individual semi-

structured interview with a researcher not involved in their intervention delivery. Interview 

questions focused on affective, cognitive and physical experiences. Data were coded and analysed 

using thematic analysis. 

Across groups, listening was associated with positive distraction from thoughts and worries. Mindful 

music listening was most strongly associated with relaxation and concentration, improved 

attentional control and emotion regulation as well as enjoyment. Music listening was most strongly 

associated with increased activity, memory reminiscence and improved mood. In addition, 

participants provided valuable feedback on intervention feasibility and acceptability. The findings 

suggest that the interventions were feasible and enjoyable for people recovering from stroke. 

Clinical trial registration: UK Clinical Research Network (UKCRN, ID 18019); clinicaltrials.gov 

(NCT02259062). 
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Introduction 

Stroke is one of the leading causes of long-term disability worldwide [1]. Cognitive impairment is 

common post-stroke, with 61% of stroke survivors reported to have cognitive impairment 10 years 

post-stroke [2]. Emotional problems including depression and anxiety are also prevalent post-stroke, 

with up to 50% experiencing depression within five years [3]. Cognitive impairment and mood 

problems impact upon functioning in everyday life, independent of physical problems [3,4] and are 

an important target for rehabilitation. Stroke also has an impact on social participation with 67% 

stroke survivors reporting their leisure activities having been negatively affected post-stroke [5] 

Finding the best way to improve cognition and understanding how best to come to terms with the 

long-term consequences of stroke have been identified as the top research priorities by stroke 

survivors [6]. 

Evidence relating to interventions for cognitive and mood disorders post-stroke is sparse and 

inconclusive. However, initial evidence has indicated that music-based interventions may be 

beneficial [7,8]. Särkämö et al. [9] reported greater improvements in attention, verbal memory and 

mood after daily music listening for eight weeks following middle cerebral artery stroke, compared 

to listening to audiobooks or treatment as usual. The mechanism by which music listening may 

improve recovery is not clear. Särkämö et al. argued that music may affect brain plasticity and found 

greater increases in grey matter volume for the music listening group compared to controls [10]. An 
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alternative mechanism is that daily music listening enhances the control of attention and mood, with 

associated benefits on other cognitive domains including memory.  

Mindulness meditation based interventions are now well-established for the treatment of 

depression, anxiety and stress [11]. Control of attention and emotion regulation are central to 

mindulfness practice and there is emerging evidence that meditation may change the structure and 

function of brain regions associated with attention, emotion and self-awareness [12] though 

uncertainty regarding the precise mechanism remains. We spectulated that music listening may 

share a common mechanism of action with mindfulness meditation and that the effect of music 

listening may be enhanced if combined with mindfulness training. Our pilot randomised controlled 

trial, MELLO (Measuring the Effect of Listening for Leisure on Outcomes after stroke), examined the 

feasibility and acceptability of a mindful music listening intervention, standard music listening, and 

and audiobook listening. Participants were interviewed about their experience of engaging in the 

interventions, their perceived acceptability and usefulness as part of this nested study. Results from 

outcome measures related to cognitive, emotional and functional assessments carried out at three 

and six months post-stroke will be reported elsewhere.   

Previously Forsblom et al. [13] reported that in the Särkämö study [9], music listening was 

specifically associated with better relaxation, increased motor activity, and improved mood, whereas 

both music and audiobook listening provided refreshing stimulation and evoked thoughts and 

memories about the past’ (p.229). More recently, Hewitt et al. [14] also reported that music listening 

had positive benefits, being relaxing, stimulating and a means of passing time. We investigated 

whether participants in the MELLO trial reported similar experiences, and in particular whether the 

experience of mindful music listening differed from those in the other groups.  

 

Methods 

Participants 

A total of 58 participants with ischemic stroke completed the post-intervention three-month follow-

up assessments in the MELLO trial, of whom 56 were interviewed as part of this study (music 

listening n=21, mindful music listening n=15, audiobook n=20). Participant characteristics are 

reported in Table 1. Two participants were unable to be interviewed in the available timeframe. 

Participants were recruited from acute stroke units within Greater Glasgow and Clyde, UK between 

January 2015 and January 2016.  

Participants who had completed at least one intervention session, regardless of whether they 

completed the intervention, and were still in the study following the 3-month follow-up 

neuropsychological assessments, were interviewed.  

Intervention 

Participants were randomised to receive an eight-week intervention of either music listening, 

mindful music listening or audiobook listening commencing approximately one month post-stroke. 

Participants were asked to listen to their material daily for an hour using iPod Nano’s (7th 

Generation, Apple Inc), and to keep a daily listening diary during the intervention phase. Mindful 

music listening involved doing one of two brief (five minute) mindfulness exercises (Body Scan and 
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Following the Breath) immediately prior to listening to self-selected music each day. The Body Scan 

involved paying attention to different parts of the body, starting from the feet and gradually moving 

up, all the way to the head while noticing any sensations and relaxing into them without judging 

them. Following the Breath exercise involved focusing attention onto the breath, noticing sensations 

and times when the mind wanders without judging, and gently guiding one’s focus back onto the 

breath. At the end of both exercises, participants were asked to move onto listening to their chosen 

music, now focusing their attention on the music. If they were to notice any thoughts or sensations 

arising, they were to allow them to pass at their own pace, and to gently bring their attention back 

to the music. The other two conditions involved listening to either self-selected music or 

audiobooks. Both the music and audiobooks were based on participant’s own preference, from any 

genre to maximise positive effect on mood. Music was with or without lyrics. No psychological self-

help or mindfulness books were allowed in the audiobook group. Participants were not instructed to 

use the music in any particularly way nor were they instructed to set a goal for their listening 

experience (e.g. improving mood). All interventions followed a manual designed by the study team. 

Listening material was updated weekly by an assistant psychologist who visited participants at their 

place of residence.  

Post-intervention Interviews  

The post-intervention interviews were carried out in single visits by two female and one male 

psychology graduates (MM, JEa, MMc) who had not been involved in delivering the intervention for 

the interviewee. All were trained to conduct the interviews using a manualised protocol. Participants 

were informed prior to consenting to participate in the trial that they would be interviewed about 

their experience of the intervention by a different researcher from the person delivering their 

intervention. Whenever possible, interviews were carried out within two weeks of the three-month 

follow up assessment visit.  

Participants initially completed a bespoke eight-item questionnaire assessing perceived acceptability 

and usefulness of the intervention followed by a semi-structured interview focused on the broader 

experience of the intervention and participation in the trial. The questionnaire (see Table 1) assessed 

aspects related to appointments, mp3 player use, listening frequency and duration, enjoyability and 

relevance of the intervention to the participant and their recovery, using a 5 point Likert scale with 

lower ratings indicating a more favourable outcome. In addition, a leisure activities questionnaire 

(supplement) assessing engagement in leisure activities including music listening, audiobook 

listening relaxation/mindfulness/meditation during the first three months post-stroke was 

completed.  

An interview manual with questions and prompts covered the following topics: experience of the 

intervention overall (positive and negative), effects on mood, attention, concentration, memory or 

thinking, physical experience, and how the intervention fitted in with participant’s overall stroke 

recovery. Participants in the mindful music listening group were asked to describe their experience 

of doing the brief mindfulness exercises. All participants were free to add anything they felt that was 

relevant to their experience. 

Interviews were audio-recorded and transcribed verbatim by the researcher who carried out the 

interview. Data were analysed using Braun and Clarke’s six-stage framework for thematic 

analysis[15]. The transcripts were coded using NVivo (QSR International). The initial coding and 
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identification of emerging themes was done by MMc and discussed with a small group (BC, JEv). 

Whilst themes could emerge from any aspect of participants’ experience, a particular focus was on 

the extent to which participants felt the intervention impacted on aspects of mood or cognition. 

Quotes for each emerging theme were reviewed and themes/subthemes further refined until 

consensus on themes and subthemes was achieved between researchers (MMc, JEv, SB). Reporting 

is consistent with COREQ[16].  

Results 

Intervention feasibility rating scale 

Ratings from the intervention feasibility rating scale are summarised in Table 2 with a detailed 

breakdown of ratings provided in the supplement.. Across groups, the majority of the participants 

(94.6%) found the appointments convenient (Scores 1 (very) or 2 (fairly) convenient), 73.3% found 

that it was feasible to listen to their material every day, for at least an hour. The majority of 

participants (85.7%) also found the material enjoyable and 76.8% reported the player to be easy to 

use. Just over half (60.8%) felt that the intervention was relevant to their situation, and a similar 

proportion (60.7%) felt that the intervention had contributed to their recovery. There were no 

significant differences between the groups on any of these ratings (p>0.05). However, participants in 

the music listening group (71.4%) indicated that they were significantly more likely (p<0.001) to 

continue listening after the intervention ended and to benefit from it in their everyday life compared 

to the mindful music (46.7%) or audiobook group (15%) groups. 

Engagement in listening activities during intervention 

All those in the interview sample commenced listening at home following hospital discharge. One 

individual was readmitted briefly, and reported listening while at hospital. The median number of 

treatment visits completed by the interview sample was 8 (IQR 6, 8) for the mindful music group, 6 

(IQR 6, 8) for the music group and 8 (6.5, 8) for the audiobook group. Self-reported frequency of 

listening activities in the first 3-months after stroke is reported in Table 3. A detailed breakdown of 

listening frequency is provided in the supplement. Consistent with allocation to group, all groups 

listened to their allocated material significantly more frequently compared to the other groups. The 

type of music selected by the two music groups differed with classical music being the most 

commonly chosen genre in the mindful music group and pop in the music listening group. The most 

commonly selected genres of audiobooks were fiction and crime.  

Qualitative interviews 

The mean interview length was 26 mins (SD 12.00). Apart from one telephone interview, the 

interviews were conducted face to face in participants’ homes with 57% of the interviews carried out 

within two weeks of the 3-month follow-up assessments. Four main overarching themes emerged 

from the data that were relevant across all of the intervention groups, although the number of 

people expressing thoughts relating to each them differed between groups. The four main themes 

were: ‘positive impact on mood’, ‘feeling relaxed’, ‘positive impact on cognition’ and ‘increased 

activity during and after listening’. Subthemes were identified within the positive impact on 

cognition theme (‘memory reminiscence’, ‘focus/concentration’, ‘improved attentional control’) and 
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within the positive impact on mood theme (‘positive distraction’, ‘enjoyment/uplifting’, ‘improved 

emotion regulation’, and ‘improved mood outside listening’). 

Themes emerging from the qualitative interviews 

The main overarching themes are presented below with associated subthemes. Illustrative quotes 

are provided. A summary of theme frequency distribution across groups, reflecting the proportion of 

participants in each group who made comments related to each theme, is presented in Figure 1.  

1. Positive impact on mood 

Some participant comments reflected a positive impact on mood whilst listening, providing a 

positive distraction from worries, being enjoyable and lifting mood. Some also commented on the 

impact on mood outside of listening, improving the ability to regulate emotion and contributing to a 

more general improvement of mood.  

Positive distraction  

Participants from all groups expressed that listening provided positive distraction from thoughts and 

worries (Fisher’s exact p= 0.742):  

 “it allows you to relax and not worry about certain things, at the time and gives you 

time off from worrying about things” (20225, music)  

“I found it helped me a lot, it actually took away the fear of another stroke” (20231, 

mindful music)  

“it stopped me sitting and thinking feeling sorry for myself, you know, it gave me a 

purpose” (10203, audiobooks) 

Enjoyment and uplifting mood 

Participants from all groups reported the listening to be enjoyable, though this was most frequent in 

the music groups. (Fisher’s exact p= 0.013) In addition, both music groups (48% music, 40% mindful 

music) also referred to music lifting their mood, something that was less common in the audiobook 

group (5%) (Fisher’s exact p= 0.005).  

“I enjoyed the mindfulness. As I say it gave me that focus to listen to the music” 
(10219, mindful music) 

“I would put it on and it sort of lifted my mood listening to it, yeah. Changes your 

thoughts” (10206, music) 

Managing emotion.  

Across groups (Fisher’s exact p= 0.347) participants referred to improvements in managing emotions 

(e.g. stress/anger) outside of time they were actually listening (mindful music 60%; music 48%; 

audiobooks 35%).  
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 …the good thing with this intervention is it helped me chill more and, you know, think 

long term. Think of the big picture and think about how to get there, without going in 

all guns blazing….so this has helped me calm down a lot… the anger is still there but 

its controlled. This has helped me control it]” (20209, mindful music)  

Mood outside listening 

A small number talked about mood being better generally (mindful music 13%; music 33%; 

audiobooks 15%, Fisher’s exact p= 0.325). 

 “She says [partner] you’re singing everyday though now.  I didn’t notice but she said I 

was whistling and singing all the time, so that was a positive thing or well y’know 

people don’t do that unless they are in a good mood” (20226, music) 

2. Relaxation 

Most participants (87%) in the mindful music group reported listening to be relaxing compared 

with just over half (55%) in the music listening group and approximately a third (35%) of those 

in the audiobook group (Fisher’s exact p= 0.008). 

“[The mindfulness] was relaxing me” (10213, mindful music) 

“I found it wonderful. I found it made me very contented and relaxed, that’s what it 

did most of all” (20206, music) 

Some made reference to listening in bed as a means of preparing for sleep, or to aid falling 

asleep: 

“I usually did it in the evening and before I went to sleep, and it helped me go to sleep” 
(10226, mindful music)  

“It was the greatest sleeping pill in the world, they should give you that in the hospital” 
(10209, audiobooks) 

 
3. Positive impact on cognition (focus/concentration, attentional control and reminiscence) 

 

Focus/concentration 

Participants across all groups (Fisher’s exact p= 0.080), but particularly the mindful music (80%) and 

audiobooks (60%), indicated that having something to focus on, or concentrate on, was positive, 

often related to having something purposeful to do: 

 

“Being off [work] I had all this, not spare time, but I had all of this time and I had 

something…. I could do. Obviously family and things, but obviously the books…was just for 

me” (10222, audiobooks)  

Some participants in the mindful music group indicated that the mindfulness exercises influenced 

the way that they listened to music:  
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“Enjoyed the mindfulness. As I say, it gave me that focus to listen to the music” (10219, 

mindful music) 

“The mindfulness was, well be mindful and right, now you can start listening to your music 

and I did listen to it in a different way” (30203, mindful music). 

Several referred specifically to positive aspects of concentrating on listening (perhaps in part linked 

to distraction discussed above): 

 

“It forces you to sit down and concentrate one on one with the music, you and Shubert 

are in the room together” (10226, mindful music) 

 

Some, particularly in the mindful music group, reported feeling that their concentration improved, 

whilst listening but also outside of listening.  

“Certainly helped me in terms of concentration and, obviously you have a tendency to be quite 

tired after a stroke and….I definitely felt as if my stamina improved and certainly my ability to 

concentrate improved throughout” (20224, mindful music).  

 

Improved attentional control  

Primarily those in the mindful music group (53%), talked about learning to be better at noticing that 

their mind had wandered, or drifted, and bringing it back to the music (Fisher’s exact p= <0.001). 

These comments seemed to reflect the idea of being better at controlling attention.  

  

“[I] found it very difficult because my mind did keep going off. It kept going off in 

different directions, thinking about this, thinking about that. But the mindfulness 

tape had said you know always bring it back, don’t worry about it, don’t beat yourself 

up about it, just bring your thought processes back to, you know doing the body thing 

or back to the music, and I found that was okay. Latterly, I found that my thought 

processes didn’t wander too far. Initially, they might have wandered off for some 

time and I was thinking about all sorts of stuff. But gradually, I would think by the 

end of the eight weeks the, you know, the mind wandering off didn’t last as long. It 

was coming back more quickly to the eh, to the music” (20221, mindful music) 

 

“I think there are times with the breathing exercises where they say, if you’re starting 

to drift off ,just think about your breathing again, so I was able to use that…because I 

might be listening to quite a challenging piece of music, so you might find yourself 

drifting off and then you go, ok let’s go back to your breathing and so it would enable 

you to get back into the piece of music…” (20224, mindful music) 

Memory reminiscence  

Some participants in both music groups reported listening bringing back positive memories from the 

past (music 24%, mindful music 20%). This was not reported in the audiobook group (Fisher’s exact 

p= 0.048). 
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 “The music took me back to whenever I’d think of things you know, things I’d forgot 

you Know. Memories of me from the music, you know… So it kind of helped it, it 

brought back memories” (10202, music) 

“I can drift into music and remember what I was doing” (30203, mindful music) 

 

4. Increased activity 

All groups referred to engaging in some form of activity either during or after listening, but this was 

slightly, although not significantly, more common for the music group (Fisher’s exact p= 0.122). 

Activities typically reported were leisure activities (e.g. walking, singing, gardening), household 

chores (e.g. dusting, cooking, ironing) or rehabilitation (physiotherapy exercises). Focusing just on 

comments relating to engaging in activities after listening, around 20% of the mindful listening group 

and around 14% of the music group indicated that listening lead to increased activity after listening.  

 “I thought aye alright, I’ve got new music to listen to rather than just lounge about 

here. I said, I’ll take a walk” (20207, music)  

“It just gave you that wee urge to do something. To do wee things you know. Even just 

make food, you know it gave you that wee urge to go and get on with something” 

(20206, music)  

 A small number of participants in the audiobook group but not in either music group felt listening 

prevented them from being active: 

“I’m told to get up and walk about, get as much exercise as I felt I could cope with, sorta 

countered by the fact you’re sorta sitting, sitting reading books. I never, I never at any time 

tried going for a walk and listened to the book” (10211, audiobook)  

 

Other comments 

Some of the other comments related to contribution to recovery, importance of personalisation, as 

well as participants’ feelings about randomisation with preferences in all directions. Illustrative 

quotes are given in Table 4. 

Discussion 

The findings indicate that engaging in listening interventions was predominantly a positive 

experience and provided positive distraction from thoughts and worries. This theme was expressed 

by participants in all groups in similar proportion. Like Forsblom et al [13], music listening was 

associated with lifting mood as well as increased engagement in other activities during and after 

listening. Lifting of mood is consistent with findings that music has been shown to activate brain 

reward centres including the ventral striatum [17,18]. Stroke survivors, carers, and clinical staff have 

highlighted that time outside of therapy may be underexploited or wasted [19]. Stroke survivors 

engaging in physical rehabilitation have also reported feeling bored and highly value engagement in 

physical activity [20]. Our findings indicate that music listening increased engagement in other 
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activities, and offered something positive to focus on. Music listening was also reported to evoke 

memories from the past in both music groups, which was not observed in the audiobook group. This 

contrasts with Forsblom et al who reported similar levels of memory reminiscence in their 

audiobook and music groups.  

Mindful music listening seemed to be specifically related to increasing relaxation and concentration, 

enjoyment and improved emotion regulation, but most uniquely to what we characterised as 

improved attentional control. It is perhaps not surprising that participants in the mindful music 

group commented spontaneously about this more because control of attention (the idea of noticing 

your mind wandering and gently bringing your attention back to the either the mindfulness exercise 

or the music) was a core component of the instructions for the mindful music intervention. 

Nevertheless it was encouraging that this aspect of the mindful music listening was reflected in their 

comments, suggesting that this core idea had been understood and implemented by at least some 

participants. Some mindful music group participants also commented on having better emotion 

regulation, and were more able to control anger in challenging situations. Classical music was the 

most commonly chosen genre of music in the mindful music group. Given its tendency to be non-

vocal and different in its musical features compared to pop music, the most commonly chosen genre 

in the music only group, it is possible that relaxation may have been facilitated through participants’ 

music selection. Alternatively, relaxation may have been facilitated through the use of mindfulness 

techniques given that listening to preferred music while using a mindfulness technique has been 

reported to be more relaxing than listening to preferred music alone [21]. The precise mechanism by 

which mindfulness interventions may benefit people with physical or psychological conditions is not 

yet clear [22] and our intervention was very brief compared to standard mindfulness based stress 

reduction [23] or mindfulness based cognitive therapy [24]. Our focus was on one component of 

mindfulness programmes, that of attentional control, which we speculated could be beneficial in 

managing worries that may arise following stroke and in improving attention and concentration that 

may be impaired following stroke. Mindfulness-based music therapy has recently been shown to 

enhance mood and attention in women with breast cancer receiving adjuvant chemotherapy [25, 

26]. Further work is needed to determine whether mindful music listening can reduce likelihood of 

developing anxiety/depression and improve attention post-stroke, but the comments from our 

participants are promising. 

Ratings from the feasibility questionnaire indicated the interventions were feasible and enjoyable for 

the majority of participants. A small number across groups found it not to be feasible to listen daily 

or for an hour every day. The precise ‘dose’ of listening that may be beneficial is not known. Future 

studies need to investigate whether a minimum therapeutic amount can be established, though this 

may show considerable inter-individual variation. The leisure questionnaire showed that only those 

in the allocated groups were listening to audiobooks and doing some form of relaxation, mindfulness 

or meditation, but people from all groups reported listening to music regularly. This is not surprising, 

though what is not clear from these data is how people were listening (e.g. sitting and attending to 

the music or just having it on in the background). The strength of this study was that all but two 

participants who completed the three month follow-up assessments were interviewed, providing a 

rich data set for analysis. There are, however, several limitations. The interview was carried out 

relatively soon after the intervention in order to ensure that the experience was fresh in the minds 

of participants. This may however limit the extent to which participants could comment on any 

enduring benefits. Whilst the interview was carried out by a research assistant who had not 
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delivered the intervention, it is possible that participants wanted to be supportive and may have 

given an overly positive account of their experience. Interviews were relatively brief, which may 

have limited the amount of feedback from participants on both positive and negative aspects of 

participation.  

In conclusion, the findings suggest that listening based interventions, including a novel mindful 

music intervention, are enjoyable for people recovering from stroke. Whilst some aspects of the 

experience of participating were present across groups (e.g. positive distraction), others seemed 

more prominent in particular groups, with music listening elevating mood and promoting activity. 

There were indications that the mindful music intervention promoted attentional control. These 

findings offer opportunities for addressing stroke survivors’ unmet needs related to emotional 

problems and social participation [5] including satisfaction in leisure activities [27] both within and 

outside clinical settings given that opportunities for practice and active engagement have been 

identified as factors enabling stroke survivor to drive their own recovery outside of therapy [19]. The 

extent to which these interventions impact on cognitive, emotional, or functional recovery after 

stroke remains to be established. 

 

Acknowledgements 

We are thankful to the Scottish Stroke Research Network nurses for their help with participant 

recruitment and screening. 

 

Ethical approval 

A favourable ethical opinion was obtained from the West of Scotland Research Ethics Committee 

(14/WS/1089) and research and development (GN13CP462). The study was registered with the UK 

Clinical Research Network (UKCRN, ID 18019) and clinicaltrials.gov (NCT02259062). 

 

Funding 

This work was supported by the Dunhill Medical Trust, grant number R432/0214. 

BC is supported by a fellowship from the Scottish Executive Chief Scientist Office (ref. DTF/14/03), 

and by funding awarded to JEv from The Dr Mortimer and Theresa Sackler Foundation.  

TQ is supported by a Chief Scientist Office and Stroke Association Senior Clinical Lectureship.  

 

 

 

 



The New York Academy of Sciences  Baylan et al., 

References 

1. Hay, S.I., et al. Global, regional, and national disability-adjusted life-years (DALYs) for 333 

diseases and injuries and healthy life expectancy (HALE) for 195 countries and territories, 

1990–2016: a systematic analysis for the Global Burden of Disease Study 2016, Lancet 2017. 

390(10100): p. 1260–1344.  

2. Delavaran, H., et al., Cognitive function in stroke survivors: A 10-year follow-up study. Acta 

Neurologica Scandinavica, 2017. 136(3): p. 187-194. 

3. Ayerbe, L., et al., Natural history, predictors and outcomes of depression after stroke: 

systematic review and meta-analysis. British Journal of Psychiatry, 2013. 202(1): p. 14-21. 

4. Tatemichi, T.K., et al., COGNITIVE IMPAIRMENT AFTER STROKE - FREQUENCY, PATTERNS, 

AND RELATIONSHIP TO FUNCTIONAL ABILITIES. Journal of Neurology Neurosurgery and 

Psychiatry, 1994. 57(2): p. 202-207. 

5. McKevitt C , Fudge N , Redfern J , et al., Self-reported long-term needs after stroke. Stroke, 

2011. 42: p.1398–403. 

6. Pollock, A., et al., Top ten research priorities relating to life after stroke. Lancet Neurology, 

2012. 11(3): p. 209-209. 

7. Sihvonen, A.J., et al., Music-based interventions in neurological rehabilitation. Lancet 

Neurology, 2017. 16(8): p. 648-660. 

8. Baylan, S., et al., The effects of music listening interventions on cognition and mood post-

stroke: a systematic review. Expert Review of Neurotherapeutics, 2016. 16(11): p. 1241-

1249. 

9. Sarkamo, T., et al., Music listening enhances cognitive recovery and mood after middle 

cerebral artery stroke. Brain, 2008. 131: p. 866-876. 

10. Sarkamo, T., et al., Structural changes induced by daily music listening in the recovering brain 

after middle cerebral artery stroke: a voxel-based morphometry study. Frontiers in Human 

Neuroscience, 2014. 8. 

11. Khoury, B., et al., Mindfulness-based therapy: A comprehensive meta-analysis. Clinical 

Psychology Review, 2013. 33(6): p. 763-771. 

12. Tang, Y.-Y., B.K. Hoelzel, and M.I. Posner, The neuroscience of mindfulness meditation. 

Nature Reviews Neuroscience, 2015. 16(4): p. 213-U80. 

13. Forsblom, A., et al., The Effect of Music and Audiobook Listening on People Recovering From 

Stroke: The Patient’s Point of View. Music and Medicine, 2012. 2: p. 229-234. 

14. Hewitt, L., et al., Does listening to music in acute stroke improve outcomes? A single-blinded 

quasi-randomized pilot study. Edorium J Disabil Rehabil 2016;2:154–163.  

15. Braun, V. and V. Clarke, Using thematic analysis in psychology. Qualitative Research in 

Psychology, 2006. 3(2): p. 77-101. 

16. Tong, A., P. Sainsbury, and J. Craig, Consolidated criteria for reporting qualitative research 

(COREQ): a 32-item checklist for interviews and focus groups. International Journal for 

Quality in Health Care, 2007. 19(6): p. 349-357. 

17. Blood, A.J. and R.J. Zatorre, Intensely pleasurable responses to music correlate with activity 

in brain regions implicated in reward and emotion. Proceedings of the National Academy of 

Sciences of the United States of America, 2001. 98(20): p. 11818-11823. 

18. Menon, V. and D.J. Levitin, The rewards of music listening: Response and physiological 

connectivity of the mesolimbic system. Neuroimage, 2005. 28(1): p. 175-184. 



The New York Academy of Sciences  Baylan et al., 

19. Eng, X.W, Brauer, S.G, Kuys, SS, Lord M., Hayward, M., Factors Affecting the Ability of the 

Stroke Survivor to Drive Their Own Recovery outside of Therapy during Inpatient Stroke 

Rehabilitation. Stroke Res Treat, 2014. 626538 

20. Luker, J., et al., Stroke Survivors' Experiences of Physical Rehabilitation: A Systematic Review 

of Qualitative Studies Archives of Physical Medicine and Rehabilitation, 2015. 96 (9): p. 1698 

- 1708.e10 

21. Goldberg, A.R (2015). Preferred Music-Based Mindfulness: A New Intervention for Stress 

Reduction. Doctor of Psychology in Clinical Psychology thesis (unpublished). Sofia University 

Palo Alto, California 

22. Alsubaie, M., et al., Mechanisms of action in mindfulness-based cognitive therapy (MBCT) 

and mindfulness- based stress reduction (MBSR) in people with physical and/or psychological 

conditions: A systematic review. Clinical Psychology Review, 2017. 55: p. 74-91. 

23. Kabat-Zinn, J., Full catastrophe living: Using the wisdom of your body and mind to face stress, 

pain, and illness. 2013, New York: Bantam Books. 

24. Segal, Z.V., J.M.G. Williams, and J.D. Teasdale, Mindfulness-based cognitive therapy for 
depression, 2nd Edition. 2013, New York: Guildford Press.  

25.  Lesiuk, T. The effect of mindfulness-based music therapy on attention and mood in women 
receiving adjuvant chemotherapy for breast cancer: A pilot study. Oncology Nursing Forum, 
2015. 42(3): p. 276-282. 

26. Lesiuk, T. The development of a mindfulness-based music therapy (MBMT) program for 
women receiving adjuvant chemotherapy for breast cancer. Healthcare. 2016. 4(3): p. 53-67. 

27 Hartman-Maeir A, Soroker N, Ring H, et al., Activities, participation and satisfaction one-year 
post-stroke. Disabil Rehabil, 2007. 29: p.559–566.  

 
 
 
 

  
 

 

 

 

 

 

 

 

 



The New York Academy of Sciences  Baylan et al., 

Figure legends  

Figure 1: Percentage (%) of participants from each group endorsing each theme 

 

 

 

 

 

 

 

 

 

 

 



 
Table 1. Participant baseline characteristics  

Data are for the interview sample only (n56), and not for the full trial population (n72). 

IQR, Inter Quartile Range; LACS, Lacunar stroke; MRS, Modified Rankin Scale 0 (no symptoms at all), 1 (No significant disability despite symptoms), 2 (Slight disability), 3 (Moderate disability), 4 (Moderately 

severe disability); PACS, Partial anterior circulation stroke; POCS, Posterior Circulation Stroke; SD, standard deviation; SIMD, Scottish Index of Multiple Deprivation; TACS, Total anterior circulation stroke

 

Overall 

n= 56 

Mindfulness 

n= 15 

Music 

n=21 

Audiobook 

n=20 

Age at baseline (years) Mean (SD) 64.15 (11.65) 65.37 (10.54) 61.52 (10.33) 66.00 (13.65) 

Gender n (%) Male 37 (66.1%) 12 (80.0%) 14 (66.7%) 11 (55.0%) 

Years of education Median (IQR) 11.50 (10.00, 15.00) 12.00 (11.00, 15.00) 12.00 (11.00, 15.00) 10.00 (10.00, 12.25) 

SIMD quintile 0-20% 24 (42.9%) 3 (20.0%) 11 (52.4%) 10 (50.0%) 

(0% indicates most  

deprived, 100% 

least deprived) 

20-40% 12 (21.4%) 6 (40.0%) 5 (23.8%) 1 (5.0%) 

40-60% 5 (8.9%) 1 (6.7%) 1 (4.8%) 3 (15.0%) 

60-80% 9 (16.1%) 1 (6.7%) 2 (9.5%) 6 (30.0%) 

80-100% 6 (10.7%) 4 (26.7%) 2 (9.5%) 0 

Oxford Stroke Classification Cortical 36 (64.3%) 9 (60.0%) 13 (61.9%) 14 (70.0%) 

 Subcortical (LACS) 20 (35.7%) 6 (40.0%) 8 (38.1%) 6 (30.0%) 

If cortical, type TACS 3 (8.3%) 1 (11.1%) 1 (7.7%) 1 (7.1%) 

 PACS 17 (47.2%) 5 (55.6%) 5 (38.5%) 7 (50.0%) 

 POCS 16 (44.4%) 3 (33.3%) 7 (53.8%) 6 (42.9%) 

Hemisphere Right 22 (39.3%) 3 (20.0%) 10 (47.6%) 9 (45.0%) 

 Left 30 (53.6%) 11 (73.3%) 11 (52.4%) 8 (40.0%) 

 Other 4 (7.1%) 1 (6.7%) 0 3 (15.0%) 

Recurrence of stroke First 47 (83.9%) 13 (86.7%) 19 (90.5%) 15 (75.0%) 

 Second 9 (16.1%) 2 (13.3%) 2 (9.5%) 5 (25.0%) 

MRS 0 4 (7.1%) 4 (26.7%) 0 0 

 1 18 (32.2%) 6 (40.0%) 7 (33.3%) 5 (25.0%) 

 2 27 (48.2%) 5 (33.3%) 13 (61.9%) 9 (45.0%) 

 3 3 (5.4%) 0 0 3 (15.0%) 

 4 4 (7.1%) 0 1 (4.8%) 3 (15.0%) 



 

Table 2 Median (IQR) intervention feasibility ratings by group  
 

 

 

 

Overall 

n=56 

Mindfulness 

n= 15 

Music 

n= 21 

Audiobook 

n= 20 

p-value 

Overall, how convenient were your 

appointments (location and time)? 

1 (1, 1) 1 (1, 2) 1 (1, 1) 1 (1, 1) 0.488 (K) 

 

Overall, how feasible was it to listen to 

the material every day during the study? 

2 (1, 3) 2 (1, 3) 2 (1, 2) 1.5 (1, 3) 0.847 (K) 

 

Overall, how feasible was it to listen for 

at least an hour every day? 

2 (1, 2.5) 2 (1, 3) 2 (1, 2) 1 (1, 2.5) 0.690 (K) 

 

Overall, how enjoyable did you find the 

listening material you were given? 

1 (1, 1) 1 (1, 2) 1 (1, 1) 1 (1, 1) 0.474 (K)  

Overall, how easy did you find using the 

MP3 player? 

1 (1, 2) 1 (1, 3) 1 (1, 1) 1 (1, 2.5) 0.120 (K) 

 

Overall, how relevant did you think the 

intervention was to your situation? 

2 (1, 3) 3 (1, 3) 2 (1, 3) 1 (1, 2) 0.323 (K) 

 

Do you feel the intervention has 

contributed to your recovery? 

2 (1, 3) 2 (1, 3) 2 (1, 3) 1.5 (1, 5) 0.979 (K) 

 

Did you continue to listen for leisure 

after the end of the intervention or to 

benefit from it in your everyday life? 

3 (1, 5) 3 (2, 5) 1 (1, 3) 5 (3, 5) <0.001 (K) 

 

IQR, Inter quartile range; K, Kruskal-Wallis test; Feasibility rating scale scores range 0 (Very) – 5 (not at all) with lower scores being 

more favourable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 3. Frequency of self-reported engagement in leisure activities relevant to the study in each 

group during the intervention phase  

 

Data are median (IQR) scores on the Leisure Activities Questionnaire 0 (Never), 1 (Less than once per month), 2 (1 – 3 times 

/ month), 3 (1 – 2 times / week), 4 (3 – 4 times / week), 5 (Daily / almost daily);  IQR, Inter Quartile Range.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Group 
 Median (IQR) 

p-value 

Activity  Overall 
n=56 

Mindful 
music, n=15 

Music 
n=21 

Audiobook 
n= 20 

Kruskal-Wallis 

Relaxation, mindfulness 
or meditation 

0 (0, 3) 5 (2, 5) 0 (0, 0.5) 0 (0, 0.5) <0.001 

Music listening 5 (4, 5) 5 (4, 5) 5 (5, 5) 4 (2, 5)   0.012 

Audiobook listening 0 (0, 5) 0 (0, 0) 0 (0, 0) 5 (4, 5) <0.001 



 

Table 4. Other comments related to the experience of engaging in the interventions 

 

Contribution to recovery 
 
 
 
 
 
 

“I enjoyed listening to it and that and that it made the recovery better. 
It made the recovery, made, made the recovery easier” (10236, music) 

 
“It’s been fabulous. I’ve so enjoyed it. It was like a new lease of life” 
(20206, music).  
 
“This intervention was able to fit in brilliantly with my stroke recovery. 
I’ll be honest with you, this is the thing that’s kept me going” (20209, 
mindful music). 

Process and importance of 
personalisation of 
material selection / 
choosing what and when 
to listen:  
 
 
 
 
 
 
 
 
 

“(We) discussed it. I would tell her like books that I liked, authors that I 
liked and she would find it” (10216, audiobooks). 

 
“I feel it was positive cause it, I tailored It for myself, my own needs you 
know. And there was no rules being laid down that you know, you 
don’t, you have to do it this way you have to do it. You know, it was up 
to myself” (20209, mindful music).  
 
“I also found that because there was so many different types of music 
on the tape, it wasn’t as if you were listening to the same thing all the 
time…I found at night I took the classical music and it helped me to 
relax, and in the morning I would maybe put on Neil diamond people 
like that and I found it helped me to get up in the morning to get ready 
for the day” (20231, mindful music). 

Feelings about 
randomisation  

“I thought about getting books, the audiobooks, so slightly 
disappointed I didn’t get them.  But I enjoyed the music, you know” 
(10202, music). 
 
“The music with the mindfulness. I guess that that might be more 
beneficial than either the music or the stories alone because I see that 
as sort, some sort of, some sort of deliberately designed therapy” 
(20226, music). 
 
 “If this was a book I would never be able to concentrate” (20229, 
music). 
 
“See, if it’d been the books, I’ll be honest with you, I probably would 
have, I would have been like that no, I can’t do this sorta thing” (30203, 
mindful music). 
 
“I was delighted. Absolutely delighted… I don’t think I would have had 
to concentrate on the music and I knew the concentration was helping 
me be back to me” (10216, audiobooks). 
 
“I was disappointed as I am very fond of music” (30207, audiobooks). 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


