
Music & Medicine | 2017 | Volume 9 | Issue 2 | Pages 86 – 97                  Tamplin et al. | Feasibility of Music-assisted Relaxation 

	
	

	
	
	

MMD | 2017 | 9 | 2 | Page 86 

Introduction 
 
Motor Neuron Disease (MND), also known as Amyotrophic 
Lateral Sclerosis (ALS)1, is a non-curable degenerative disease 
whereby the motor neurons progressively degenerate and 
overtime die.  The incidence of MND is approximately 2 in 
100,000[1], with an average onset of about 60 years of age [2] 
and typical life expectancy of 3-5 years post diagnosis [3]. 
Regardless of the type or origin of MND, the disease 
eventually affects all motor neurons. When the inspiratory 
muscles are no longer able to undertake adequate ventilation, 
oxygenation to the body is compromised, leading to death.  

Non-invasive ventilation (NIV) is recommended to 
increase survival, improve symptoms and maintain quality of 
life as physical function declines with MND progression [4]. 
Inadequate or inefficient breathing causes breathlessness, 
sleep disruption, restless and unrefreshing sleep, headaches, 
																																																								
1	Although MND is the widely used generic term in the United Kingdom, 
Australia and parts of Europe, ALS is used more generically in the United 
States, Canada and South America - http://www.alsmndalliance.org/what-
is-alsmnd/ 

excessive daytime sleepiness and lethargy, fatigue and poor 
appetite [5, 6]. Conversely, supporting ventilation with NIV 
not only improves survival but also increases quality of life [7] 
and cognitive function [8].  

NIV works to combat respiratory inefficiency by pumping 
air directly through the mouth to open airways and allow air 
to be inhaled and exhaled [4]. NIV may reverse the chronic 
respiratory muscle fatigue by reducing a person’s effort, which 
in turn improves oxygenation and cellular metabolism. NIV 
may also reverse hypercapnia (thereby improving respiratory 
drive) and atelectasis by inflating the lungs and in doing so 
improving lung compliance [3]. A recent Cochrane review 
indicated that NIV significantly prolongs life in people with 
MND by an average of 48 days, and 205 days for those with 
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Abstract 

 

Background: The process of transitioning to non-invasive ventilation (NIV) can be anxiety provoking for people with Motor 
Neuron Disease (MND), and this may reduce adherence rates. Music therapy has demonstrated positive effects for patients 
receiving mechanical (invasive) ventilation, such as reducing blood pressure, respiratory rate, and anxiety. 
Method: This feasibility study examined the effects of music-assisted relaxation (MAR) on NIV adherence, anxiety, and quality of 
life for people with MND. Data were collected at baseline, 7-days post, and 3-months post NIV implementation.  
 
Results: Of 18 consenting participants, 15 chose the MAR condition. Results suggested that supporting NIV transition within the 
first 7 days could be advantageous for long-term adherence. Although these results did not show quantifiable results for anxiety 
or quality of life, the effect on adherence could have implications for these domains in the future as adherence may instil 
resilience. Limitations included small sample size, lack of an adequate control, and possible ceiling effects on the instruments 
used. Qualitative data indicated most participants considered the relaxing and distracting effects of MAR were useful.  
 
Conclusions: In this small sample, we found some demand for and acceptability of a music-based intervention in this setting. 
Participants reported differing experiences of using MAR, and there were technical and logistical issues regarding timely and 
accessible provision of a MAR intervention within the treatment trajectory of NIV implementation. Conflicting quantitative and 
qualitative data support the need for mixed method research in this area. 
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mild to moderately impaired bulbar function [9].  
Despite the documented benefits of NIV, up to 30% of 

MND patients do not successfully transition to regular NIV 
use and stop using it for a range of physical [10] and psycho-
emotional[11] reasons (Figure 1). Some people with MND 
were concerned with becoming dependent on NIV and 
discontinued before they were able to realize its benefits [6], 
while others discontinued use because it failed to manage their 
symptoms or they were unable to adapt to the ventilated 

experience[12]. While it has been established that respiratory 
difficulties in MND are exacerbated by anxiety[13] and 
anxiety around NIV use is reported by patients with chronic 
obstructive pulmonary disease[14], it is unclear whether 
anxiety plays a role in NIV uptake in MND patients. Figure 1 
depicts the physical and psycho-emotional risk factors 
influencing NIV uptake. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Physical and Psycho-emotional risk factors associated with NIV uptake. 
 
To date no research has specifically addressed the psycho-
emotional issues that may cause poor NIV uptake. Music-
assisted interventions have the potential to address both 
physical and psycho-emotional issues associated with MND 
and transitioning to NIV. Music therapy has been shown to 
reduce anxiety in multiple sclerosis [15], preoperative 
contexts[16], burns dressings[17], and dental procedures[18]. 

Several studies have explored the use of music listening 
with people who are mechanically ventilated [19-24]. A recent 
Cochrane review[25] identified 14 studies (with 805 
participants) where music listening significantly reduced 
anxiety during mechanical ventilation, and the effects were 
large and clinically significant. Music listening also reduced 
respiratory rate and systolic blood pressure, suggesting a 
relaxation response.  

It is vital in a progressive disease such as MND that 
supportive interventions like NIV are implemented in a timely 
manner with maximal uptake. If not, the burden of the 
therapy may outweigh the benefit. Music listening may 
provide an accessible and non-invasive way for people with 
MND to manage the physical and psycho-emotional demands 
associated with successful NIV uptake. Music with a slow 
steady beat could decrease physiological stress responses and 
assist with unconscious entrainment to the ventilator 
respiratory rate [26]. Music may also help to mask the noisy 
sounds of the respirator and assist sleep onset and 
maintenance. Further, participant-selected music can be a 

positive stimulus to focus on [27, 28], promoting trust and 
offering an aesthetic experience of comfort and peace in times 
of distress [25]. 

Music listening can also affect people at the 
neurophysiological level via the sympathetic nervous system. 
Here, music is understood as having anxiolytic effects, 
suppressing the sympathetic nervous system activity, and in 
doing so, reducing the release of the stress hormone 
adrenaline [25, 29]. Music also activates the limbic system, 
releasing endorphins that contribute to an improved feeling of 
wellbeing [19]. Music listening has also been demonstrated to 
decrease the amount of sedation required during medical 
procedures [30-33]. This evidence further supports the 
relaxation response experienced through music listening. 
Another benefit of music in the NIV transition process is that 
if set up appropriately, it can be self-administered by a person 
with MND. This could create a feeling of empowerment, 
safety, and control because a person can decide when music is 
needed. 

Prior to launching into a clinical trial to determine the 
effectiveness of a music intervention on NIV transition for 
people MND, feasibility issues need to be investigated [34]. 
Accordingly, we chose to explore several areas of focus for 
feasibility studies in this study: acceptability, demand, 
implementation, practicality, adaptation, integration, and 
limited efficacy. [35] 
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Study aims and research questions 
 
The aim of the study was to collect feasibility data on NIV 
uptake and adherence and test the effects of a music-assisted 
relaxation (MAR) intervention protocol on selected wellbeing 
indicators and NIV usage data of people with MND. The 
research questions addressed were: 1) what is the uptake rate 
of MAR when offered to people with MND transitioning to 
NIV? 2) does MAR assist the transition from independent 
breathing to NIV in MND? 3) what is the experience of 
people with MND using MAR during transition to NIV? 4) 
what are the challenges to conducting research in the MND 
population? 
 
Materials and Method 
 
Study design  
 
The study used a prospective, cohort design with baseline, 7-
day, and 3-month assessments to track NIV use, and changes 
in anxiety and quality of life during the implementation 
period (first 7 days) and during the first 3 months. 
Participants were not randomly allocated to conditions for 
this feasibility trial. Rather, all participants had the option to 
select the MAR intervention or standard care (control 
condition) and provided informed consent to participate. The 
study was reviewed and approved by Human Research Ethics 
Committees at The University of Melbourne (1341021), 
Calvary Healthcare Bethlehem (13121302) and Austin Health 
(HREC/13/Austin/201). 
 
 
Participants 
 
All MND patients who were seen by the Victorian Respiratory 
Support Service (VRSS) over a 12-month period were assessed 
for eligibility to participate in this study. Inclusion criteria 
were: diagnosis of MND, sufficient English to complete the 
research measures, and referral for NIV implementation. 
Patients already using NIV were ineligible to participate. 
 
Conditions 
 
The MAR intervention began with an assessment with a 
registered music therapist (author 4) prior to NIV 
implementation to determine the participant’s musical 
preferences and functional abilities (e.g. the capacity to 
start/stop music independently) and provide a trial relaxation 
session. The music tracks offered were selected by the music 
therapist for their anxiolytic and sedative properties based on 
theories of the regulating effect of music on physiological and 
emotional responses [36, 37] and were deemed conducive to 
facilitating a relaxation response.  

Initially, 6 playlists of approximately 30 minutes in length 
were created within five genres: Classical (2 playlists), Celtic, 
Nature, Ambient and Popular. These categories are subjective 
but served as a way to systematically present music options to 
participants. The original Classical playlists included 
instrumental piano, guitar, and/or orchestral music from 
composers such as Chopin, Bach, and Brahms. The Celtic 
playlist included tracks from ‘The Secret Garden’ soundtrack 
and other similar Celtic music and was also predominantly 
instrumental. The Nature playlist included an assortment of 
Tony O’Connor tracks, and the Popular playlist included 
instrumental versions of various popular songs mainly from 
the 1970’s. Participants were able to request other specific 
styles of music and/or specific pieces that were not included in 
the original playlists, such as Operatic and Classical guitar. 
Additional tracks were selected and added to individualized 
music playlists when required.   

The music therapist played some of the tracks from each 
playlist to give each participant a taste for the music in each 
genre and sought feedback on whether the music was 
perceived to be relaxing. Some participants wanted to listen to 
every track to make sure they found each one relaxing. It is 
important to note that some participants found particular 
tracks too emotionally evocative due to their pseudobulbar 
affect2 so it was important that each track chosen was suitable. 
Individualized music playlists were created by the music 
therapists based on the personal preferences of each 
participant. Some participants were happy with the overall feel 
of selected pieces in one of the genre-based playlists devised 
by the music therapist and opted to select one of these pre-
existing playlists. Some participants preferred their individual 
playlist to be mixed-genres, and some preferred a single genre 
per playlist. The combination of music therapist-advised, 
participant-selected music worked well in this feasibility 
study. 

The music used was not limited to a specific tempo but 
was selected based on the music therapist’s knowledge of the 
sedative qualities of music, i.e. slow tempo, flowing melody 
line, minimal dissonance, predictable harmonic progression. 
All playlists were tested by the music therapist during 
individual music and relaxation sessions to ensure 
appropriateness. Individual playlists were arranged with the 
iso principle in mind [38], with slower, simpler, more sparsely 
textured music towards the end of the playlist and smooth 
transitions between tracks. Some patients requested more 
'upbeat' music and stated that they didn’t particularly like any 
of the styles of music offered. These participants were advised 
to try sedative music for the purpose of relaxation but were 

																																																								
2  Pseudobulbar affect refers to emotional lability characterized by 
involuntary or uncontrollable episodes of crying and/or laughing, or 
other emotional displays that occurs secondary to a neurologic 
disorder or brain injury.  
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given the option of one CD with their requested upbeat music 
playlist and one with sedative music and advised to try both 
and find out which they felt was more effective. 

Participants were provided with CDs containing their 
music playlists. During the initial assessment, the music 
therapist explored the best way for each participant to listen to 
his/her music. Most used their own CD player at their bedside 
or transferred the music from the CD onto their own mp3 
player. One participant was loaned a CD player and an mp3 
player. One participant requested that the music be 
transferred to a USB stick so they could upload it themselves 
to their own device. 

The music therapist verbally debriefed with each 
participant at the end of the initial assessment session, looking 
for any adverse reactions (i.e. some participants found 
particular pieces of music unpleasant, not relaxing, or too 
emotionally evocative). The debriefing content comprised 
discussion of the following aspects: how the participant found 
the experience of MAR; how it compared with previous 
relaxation experiences; how they felt the music affected them 
(particularly if they had chosen music that was different to 
what they would usually listen to); and whether they wanted 
to make any adjustments to their music choices after 
experiencing MAR. Participant preferences for music 
selections and length of the relaxation session were discussed 
and adjustments made to the final program of music as 
required. In the days following the assessment, the music 
therapist provided two final MAR programs (approximately 
20-30 minutes in length) to the participant for use at home. 
Participants were asked to play the MAR programs via 
speakers at their bedside at a comfortable volume at night 
when they were trialling NIV and to keep the music playing 
until the end of the program. MAR participants kept a 
checklist of their music use. This involved ticking ‘yes’ or ‘no’ 
regarding whether they had used music each day for 14 days. 
Participants in the standard care condition were not provided 
with any music for use at home and attended their NIV 
implementation session as per the VRSS service protocol. 

 
Outcome measures 
 
NIV adherence was the primary outcome for this study and 
was extracted from routinely collected data measured by the 
NIV device on SD cards. Adherence data collected at 7-days 
and 3-months comprised: a) number of days NIV was used, b) 
number of hours NIV was used per day, and c) number of 
days used for >4 hours. Adequate adherence to NIV was 
defined as at least 4 hours per night on 5 of 7 nights per week 
[39, 40]. 

Secondary outcomes were quality of life and anxiety. 
Participants completed the Assessment of Quality of Life-8D 
(AQoL-8D) [41], a 35-item, generic quality of life measure 
with good reliability and internal consistency [42, 43]. Higher 
scores equate to a worse health-related quality of life).  

Participants also completed the Hospital Anxiety and 
Depression Scale (HADS) [44], a 14-item assessment of 
anxiety and depression with good reliability and validity data 
across a range of populations [45] that has been used in 
previous music therapy studies of people with MND[46]. 
ThAmyotrophic Lateral Sclerosis Functional Rating Scale-
Revised (ALSFRS –R) [47] is routinely used to assess the level 
of disability in people with MND and served as an indicator of 
disease severity and progression. The physiotherapist involved 
in NIV implementation provided a clinical judgment of the 
participants’ likelihood of NIV adherence at the end of the 
implementation session using a 5-point Likert scale. 

We conducted interviews with participants at 7-days post 
NIV implementation to explore the reasons participants chose 
the MAR or the standard care conditions, to determine how 
they found the NIV transition period, their experience of 
using NIV with or without the MAR, and any perceived 
changes in anxiety. Figure 2 outlines the procedure and data 
collection steps for all participants.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Flowchart of data collection procedures 
 
 
Analysis 
 
Descriptive statistics were calculated for all variables. Due to 
the non-randomised nature of the trial design, no group mean 
comparisons were planned. Additionally, analysis of 
longitudinal research in MND is typically complicated by 
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NIV implementation (n=2)"
♦"Did not receive NIV implementation (n=1)"
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implementation) 

"

ALLOCATION(
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ENROLMENT(

Completed 7-day follow-up (n=11) 
Lost to 7-day follow-up (n=3) 
♦  Withdrew (n=1?) 
♦  Not contactable (n=2) 
Completed 7-day interview (n=8) 
 

7-DAY(REVIEW(

incomplete follow-up attributable to variable but often rapid 
decline in functional status. We performed paired Student t-
tests for comparison of baseline with immediately subsequent 
(7-day or 3 months depending on the variable) measures and 
a repeated measures analysis of variance for outcomes with 
three time points. No attempt was made to construct linear 
models or to impute missing values to account for missing 
data because it was unlikely that such data would be missing at 
random.  
 

Results 
Participant recruitment 
 
Figure 3 outlines the recruitment and retention rates of 
participants. Reasons for declining participation in the study 
were: 1) already participating in another study, 2) ‘too much’ 
for patient to consider at the same time as NIV 
implementation, and 3) clinical decision not to introduce the 
study because the patient’s clinic appointment was distressing.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. CONSORT flow diagram 
 
Participant demographics 
 
The final cohort of 16 participants was predominantly male 
(75%) and as anticipated, respiratory function was 
significantly compromised (table1). For the eight participants 
with 3-month ALSFRS-R data, disease severity remained fairly 
stable for four participants, but worsened by 6-11 points for 
four participants. The mean decrease of 4 points in ALSFRS-R 

scores for the cohort was not statistically significant (p= .09), 
however a change of 4 points on the ALSFRS-R indicates a 
clinically significant change[48]. A range of MND phenotypes 
were represented: cervical (n=2), lumbar (n=5), bulbar (n=5), 
cervical/flail limb (n=1), upper limb (n=2), and unknown 
(n=1).  
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Table 1. Baseline cohort demographics 
 
Baseline demographics Mean Range 
Age (years) 60 40-74 
Time since diagnosis (months) 20 3-36 
ALSFRS-R (score) 31 15-27 
FEV1 (litres) 2.03 0.72-3.25 
FVC (litres) 2.57 0.69-3.92 
MEP (cm/H2O) 50 21-86 
MIP (cm/H2O) 34.4 0-60 
SNIP (cm/H2O) 37.2 17-57 

 

 
Abbreviations: ALSFRS-R, Amyotrophic Lateral Sclerosis Functional Rating 
Scale – Revised; FEV1, Forced Expiratory Volume in one second; FVC, Forced 
Vital Capacity; MEP, Maximal Expiratory Pressure; MIP, Maximal 
Inspiratory Pressure; SNIP, Sniff Nasal Inspiratory Pressure  
 
Missing data 
 
13 MAR and 2 SC participants completed the HADS and 
AQoL at baseline. 10 MAR and 1 SC participant completed 
the HADS at 7 days and 8 MAR and 1 SC participant 
completed the 3 month assessments for both HADS and 
AQoL. NIV usage data however, was more consistently 
collected although one SD memory card was returned blank, 
and one SD card was broken in the post. NIV usage data were 
available for 9 of 16 participants at both 7-day and 3-month 
time points. Reasons for missing NIV data at 7-days were 
illness/death (n=5) and equipment malfunction (n=1, this 
participant did have usage data at 3 months). At 3-months two 
more participants had withdrawn due to ill health. 
 
Research question 1 – What is the uptake rate of MAR when 
offered to people with MND transitioning to NIV? 
 
Of the 14 participants who commenced MAR, 8 used it, 4 did 
not and 2 withdrew before 7-day data collection was 
completed. All participants completed the music listening 
checklist, except the 2 who withdrew. Some participants used 
MAR regularly (n=3), one intermittently, and others used it 
after technical difficulties were addressed (n=4). Technical 
difficulties included difficulties using a CD player (due to 
cognitive impairment, n=1), setting up a CD player at bedside, 
or not having the MAR CDs yet. Other issues regarding 
copyright and syncing arose when participants wanted the 
music in digital format to use on a personal listening device. 
Reasons for not using MAR included not needing the extra 
support after commencing NIV (n=2), or conversely having 
difficulty with the NIV transition and not wanting to add a 
further intervention (n=2). The checklist of music use data 
over the first two weeks showed that three participants 
achieved optimal MAR use (> 5 days/week), two achieved 
partial MAR use (3-4 days/week) and one only used MAR 
twice per week. A further two MAR participants used the 

intervention at 4 and 6 weeks after initial technical difficulties. 

Research Question 2 – Does MAR assist the transition from 
independent breathing to NIV in MND?  
NIV adherence  
 
At the 7-day review, 8 of the 10 participants with NIV usage 
data had used NIV every day, however only 7 of these had 
achieved NIV adherence as previously defined. Of those with 
3-month NIV data, all six participants who achieved adequate 
adherence to NIV at 7-days maintained this at 3-months. The 
three participants who had not achieved adequate adherence 
at 7-days persisted with NIV, but were not adherent at 3 
months. The physiotherapist predictions for who would 
achieve adequate adherence at 7 days were not accurate 

When comparing the NIV data with use of the MAR 
intervention, we found that 4 of the 7 participants with 
adequate NIV adherence at 7-days were using the MAR 
intervention. Of the remaining three participants who 
successfully transitioned to NIV, two didn’t feel the need to 
use the music and one was in the SC group. 

 
Changes in anxiety and quality of life  
 
The outcomes for anxiety (HADS) and quality of life (AQoL-
8D) are presented in Table 2. As stated previously, we did not 
plan to conduct comparisons between the groups due to the 
non-randomised nature of the trial design. 
 
Table 2. T-tests results for comparison of baseline with immediately 
subsequent timepoint for the entire cohort expressed as mean 
(standard deviation). 
 
Outcome measure Baseline 7-day  3-month  P 

value 

Anxiety (HADS n=11) 5.6 (3.3) 4.4 (2.2) * 0.190 

Quality of Life (AQoL-
8D, n=9) 

64.0 (16.7)  67.7 
(12.4) 

0.441 

Abbreviations: HADS, Hospital Anxiety and Depression Scale; AQoL-8D, 
Assessment of Quality of Life. Higher scores equate to poorer outcome for both 
HADS and AQoL. 
* 3-month HADS data was only available for 8 participants. Results of the 
ANOVA analysis of the three HADS timepoints is presented in the text below.  
 
The mean anxiety scores on the HADS showed a decrease in 
anxiety of 1.2 points from baseline to 7-day review that was 
not statistically significant (p=.19, Table 2). The minimally 
important difference on the HADS is 1.5 points[49]. For the 8 
participants with 3-month HADS data there was a mean 
decrease in anxiety of 1.6 points from baseline to 3-month 
follow-up. A repeated measures analysis of variance for 
anxiety found no significant effects (p=.213).  

There was minimal change in quality of life as measured 
by the AQoL-8D (mean increase of 3.7 points, representing a 
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decrease in HRQoL) from baseline to 3-month follow-up 
(p=.441, Table 2).  

 
Research Question 3 - What is the experience of people with 
MND using MAR during transition to NIV?  
 
9 participants (8 MAR, 1 SC) were interviewed at 7-days post 
NIV implementation. The results of this analysis are 
published in detail elsewhere [50], but a brief summary is 
presented here. A total of 27 themes were derived from a 
phenomenological analysis [51]. There were no common 
themes (across all 9 participants). 13 significant themes 
(greater than 3 participants), and 14 individual themes (2 or 
less participants) were further distilled down into six Global 
Meaning Units: 1) the transition to using NIV is fraught with 
challenges, 2) NIV can positively impact quality of life, 3) the 
transition to using NIV was smooth, 4) the relaxing and 
distracting effects of the MAR were useful in this context, 5) 
once starting NIV, MAR was deemed either unnecessary or 
not useful, and 6) individualization of MAR program and 
equipment was important. The 6 Global Meaning Units were 
grouped together to create the following Distilled Essence:  

For these individuals with MND using a music-assisted 
relaxation intervention during the transition to NIV, NIV was 
thought to have a positive impact on quality of life. For some, 
the transition to using NIV was smooth, while for others it was 
fraught with challenges. Some participants found the relaxing 
and distracting effects of the MAR useful in this context while 
others found that once they started NIV, MAR was deemed 
unnecessary (n=1), not useful (n=1), or was difficult to 
incorporate due to MND-associated cognitive decline (n=1). All 
participants considered that the individualization of the MAR 
program and equipment was an important consideration in 
using the music intervention successfully. 
 
Research Question 4 -What are the challenges to conducting 
research in the MND population? 

 
Participant recruitment, uptake, retention and completion 
rates were low. Several factors led to implementation 
difficulties. Referral to NIV assessment may be a distressing 
time for some participants. For some, the prospect of needing 
NIV assistance with breathing comes not long after receiving 
the diagnosis of this terminal disease and for others is 
associated with significant deterioration towards its terminal 
nature. The additional invitation to participate in research at 
this time was clearly too much for some of these people. 
Further, 17 participants were not able to complete both the 
initial assessment and MAR training session within 7 days of 
attending the assessment session. This was an often-
unavoidable consequence of the short timeframe between the 
researchers being notified that a potential participant was 
being assessed for NIV and the NIV implementation session. 

Approximately one-third of potential participants were never 
invited to the project for this reason. 

 
Discussion 
 
Feasibility of the study design 

 
The difficulty with recruiting participants was often related to 
timing. The short time between assessment for NIV and 
implementation was an issue for some, and for others it was 
too overwhelming to try two new interventions (MAR and 
NIV) at the same time. Both of these issues could potentially 
be addressed by introducing the MAR intervention earlier in 
the disease progression, prior to NIV assessment and 
implementation.  

Just under half (18 of 42) of invited participants 
consented to participate in the study and 15 of these (83%) 
chose the music assisted relaxation (MAR) intervention. It 
was not possible to determine any characteristics 
differentiating between the participants who chose MAR or 
SC, because of low numbers in the SC cohort. The interesting 
point here is that the majority of consenting participants 
wanted to try the music intervention, which may suggest high 
acceptability of a MAR intervention if it was available.   

There were limitations to not using random allocation, as 
we could not have equal numbers in the two conditions for 
statistical analyses or predictor modeling. The attrition rate 
was high (50%); many people became too unwell to complete 
the study and two died. Therefore, in spite of the apparent 
demand for the intervention, future research implemented 
with this population will require much larger sample sizes to 
account for the high attrition rate. 

 
Limited efficacy 

 
Our qualitative data revealed that some participants found 
that the MAR intervention provided beneficial relaxing and 
distracting effects that assisted their NIV transition process, 
while others found it unnecessary or not useful once they 
started NIV. It was difficult to derive a pattern of NIV use and 
MAR use due to individual variations and small sample size. It 
is interesting to note that of the 6 MAR participants that 
successfully transitioned to NIV, 4 used the music 
intervention and 2 did not. There was only one SC participant 
with NIV usage data and this participant also achieved 
adequate NIV adherence at 7 days. 

 
Feasibility of the intervention protocol 

 
The intervention protocol was successfully implemented with 
the majority of MAR participants. There were some technical 
issues with setting up music access for some participants and 
also difficulty fitting the music therapy assessment and 
production of the MAR CDs/playlists in between recruitment 
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and NIV implementation at times. The majority of 
participants who selected the MAR condition received the 
intervention positively, suggesting good acceptability. For 
those participants who did not use the MAR intervention, this 
was primarily due to logistical/technical issues to do with 
accessing the music or feeling too overwhelmed with NIV 
implementation to try something new. The logistical issues 
included: lack of time between recruitment and NIV 
implementation, difficulty setting up a CD player at bedside, 
difficulty using a CD player, difficulty setting up music 
playlists on personal music listening devices, including 
copyright, and technical difficulties with syncing. For several 
participants there was too little time between recruitment and 
NIV implementation to conduct the music therapy assessment 
and produce the MAR CDs. The previous suggestion to 
introduce the MAR intervention earlier in the disease 
progression would also address this intervention timing issue. 
Participant preferences for how to access their music also need 
to be taken into account and any logistical issues addressed. 
This includes an assessment of functional ability (ie. can the 
participant start/stop the music independently), technical 
knowledge, and access to resources (ie. what kind of 
equipment do they prefer/are familiar with and can use). 

 
Suitability of the assessment measures 

 
Although the NIV usage data was routinely collected from 
each participant’s machine, there were several practicality 
issues that led to missing data, including equipment 
breakdown/ replacement and blank/broken SD memory cards. 
However, we found that all six participants who achieved 
adequate adherence at 7 days had maintained adequate 
adherence at 3 months. Regardless of MAR use, our results 
have provided preliminary data indicating the importance of 
supporting people to achieve adequate NIV usage within the 
first 7 days in order to attain adequate ongoing NIV usage.  

The HADS tool may not have been the best choice of 
measure for anxiety in this population as it is designed to 
measure clinical anxiety, rather than the situational and 
reactive anxiety that commonly occur in people with MND 
transitioning to NIV.  Further, there was a possible ceiling 
effect for this tool as only two participants were classified with 
mild anxiety and one with moderate anxiety according to their 
baseline HADS scores. This may indicate that people were 
rating their anxiety lower than it was. O’Callaghan [52] 
discussed a similar tendency for cancer patients to respond to 
studies in a positively biased manner due to trying to please 
the researcher, to behave in a way they perceived as socially 
desirable, and/or to fight disease mindset. Interestingly, the 
qualitative data provided different information about 
participants’ perceived level of anxiety. In spite of low anxiety 
scores on the HADS, many participants reported feeling 
anxious about commencing NIV. To our knowledge the 
AQoL-8D had not been used in MND research previously and 

thus we cannot be sure that it was sensitive enough to measure 
change in this study. Despite the slight (non-significant) mean 
decrease in health-related quality of life measured by the 
AQoL-8D, the qualitative results suggested that NIV was 
perceived to have a positive impact on quality of life. The 
divergence of results from both quantitative measures with the 
qualitative findings support the need for mixed methods 
research to explore these outcomes using a variety of data 
types. It was not possible to determine the AQoL-8D’s 
sensitivity to change in this study due to the small overall 
sample size and lack of numbers in the SC group. However, 
we found no obvious reasons to suggest that this measure was 
not appropriate for a study such as this, apart from issues 
related to declining cognitive capacity discussed in the 
following section. 

 
 
 

Practicality issues impacting data collection and missing data 
 

Due to the medical fragility of this population, many of the 
self-report measures (HADS and AQoL-8D) were missing, 
particularly at the 3-month time point when declining health 
precluded many participants from completing the self-report 
measures. A limitation of the study design is that we did not 
exclude or screen for cognitive impairments despite fronto-
temporal dementia being highly prevalent in MND [53]. The 
survey results for some participants therefore may have been 
influenced by cognitive decline. Further, proxy completion of 
questionnaires was necessary at times and may have affected 
the results, particularly for the 3-month data when disease 
progression was more severe.  

 
Adaptation and integration 

 
Although MAR interventions have been used previously with 
similar populations (e.g. mechanically ventilated patients), the 
lack of a comparison group in this study meant that we were 
unable to determine the extent to which outcomes of MAR 
intervention are similar or different between NIV and 
mechanically ventilated populations. The MAR intervention 
was feasible in terms of integration into the current model of 
healthcare delivery. Education sessions with healthcare staff 
are now routinely conducted to encourage early referrals of 
patients with MND for music therapy assessment.  

 
 
Conclusion  

 
This research has contributed important findings regarding 
the feasibility of delivering and examining the effects of MAR 
on transition to NIV for people with MND. In the small 
sample tested, we found some demand for and acceptability of 
a music-based intervention in this setting. There were obvious 
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technical and logistical issues that need to be taken into 
account regarding timely and accessible provision of a MAR 
intervention within the treatment trajectory of NIV 
implementation. In addition, careful consideration should be 
given to the choice of outcome measures to ensure that these 
will be sensitive enough to measure change. Although 
recruitment rates were low and attrition was high, this 
feasibility study has demonstrated that the delivery of a MAR 
intervention is practicable and points to the need for future 
studies in this area to be more highly powered.  

Our preliminary results have indicated that all 
participants who met the criteria for adequate NIV use at 7 
days (at least 4 hours per night for at least 5 days per week) 
continued to meet these criteria at 3 months. Therefore, any 
intervention that can assist people to adequately transition to 
NIV use in the first 7 days of use may be of long-term benefit. 
Conflicting results from quantitative measures and qualitative 
data for our secondary outcomes (anxiety and quality of life) 
support the need for mixed method research in this area.  

Referral for NIV assessment caused anxiety for many 
participants according to the qualitative data. Further, there is 
often only a short time window between NIV assessment and 
implementation. By introducing the MAR assessment and 
training earlier in the MND disease trajectory, it is possible 
that more patients may be willing and able to effectively use 
this intervention to assist their NIV transition process. The 
earlier introduction of MAR may also assist with recruitment 
for future studies in this area.   
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Appendix 1 - Playlists 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Celtic 
Song Title Recording artist/ composer Album 

Simple relaxation introduction Eleanor Bajo  

Sigma Irish national chamber choir/ John 
Tate/ Rhonan Surgrue/ secret 
garden 

Dreamcatcher (2001) 

Song from a secret garden David Agnew, John Tate, secret 
garden 

Secret Garden (1996) 

Passacaglia John Tate, secret garden, Simon 
Elmes 

Dreamcatcher (2001 

I know a rose tree Secret Garden, Anuna Superstar Christmas (2014) 

In our tears Anuna, John Tate, Secret Garden Dreamcatcher (2001) 

Hymn to hope Davy Spillane, Rolf Lovland, Secret 
Garden 

White Stones (1997) 

Classical 1 
Song Title Recording artist/ composer Album 

Simple relaxation introduction Eleanor Bajo  

Romance (The Gadfly) Dmitri Shostakovich Most relaxing classical album in the 
world…ever! vol 2 disc 1. 

Fantasia on Greensleeves Various Relaxing Adagios Disc 1 

Nocturne No. 2 in E Flat Op. 9 No. 2 Fryderyk Chopin Most relaxing classical album in the 
world…ever! vol 2 disc 1. 

Traumerei Robert Schumann Most relaxing classical album in the 
world…ever! vol 2 disc 1. 

Schindler’s List Theme New World Philharmonic Most relaxing classical album in the 
world…ever! vol 2 disc 1. 

Miserere Mei, Deus (Extract) Gerald Finley/ Stephen Cleobury Most relaxing classical album in the 
world…ever! vol 2 disc 1. 
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Nature 

Song Title Recording artist/ composer Album 

Simple relaxation introduction Eleanor Bajo  

Castle of Dreams Tony O’Connor, Paul Clement Summer Rain 

Dreams Tony O’Connor, Paul Clement Summer Rain 

Raindancing Tony O’Connor, Paul Clement Summer Rain 

Fairy Tale Tony O’Connor, Paul Clement Summer Rain 

Dew Tony O’Connor, Paul Clement Summer Rain 

 
 
 

 
 
 
 
 
 

Classical 2 

Song Title Recording artist/ composer Album 

Simple relaxation introduction Eleanor Bajo  

Orfeo ed Euridice, opera, Wq 41: 
Dance of the blessed spirits. 

Various Night music II 

Puccini: Madama Butterfly – 
humming chorus 

Various  Relaxing Adagios Disc 2 

Gymnopedie No. 3 Various Relaxing Adagios Disc 1 

One hand, one heart Various Swooning 
Pieces (8) for piano, Op. 76: No. 3, 
Intermezzo 

Various Night music II 

Aritz Adarean Various Relaxing Adagios Disc 1 

JS Bach: Suite No. 3 in D, BWV 1068 
Air 

Various Relaxing Adagios Disc 1 

Carmen Suite No. 1 Various Relaxing Adagios Disc 1 

String Quintet, D956 Various Relaxing Adagios Disc 1 

Popular 
Song Title Recording artist/ composer Album 
Simple relaxation introduction Eleanor Bajo  
Eternal Flame Various The ultimate moods collection 
Three times a lady Various The ultimate moods collection 
Without you Various The ultimate moods collection  
Woman Various The ultimate moods collection, Disc 3 
Wonderful Tonight Various The ultimate moods collection, Disc 3 
Always on my mind Various The ultimate moods collection, Disc 3 
She Various The ultimate moods collection, Disc 3 


