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1.	Introduction

In this chapter, we learn of the importance of music in the lives of children and young people with JNCL in the view of their parents and the professionals who work with them. This is the first systematic study ever to be undertaken in this area, although numerous anecdotal accounts of parents, and the reports of teachers and therapists, have in the past suggested that music may potentially have a crucial and perhaps under-utilised role in the lives of those with Batten disease.

Music, whether heard or performed, is something that is experienced through the body and in the mind, and research has shown that the brain typically continues to respond to music even when there is damage or degeneration. While music uses certain specialised areas in the brain, there are close connections too with the neurological resources devoted to language, movement, memory and emotion, and the existence of these connections is central to the efficacy of therapeutic interventions (Woods et al., 2007).

The music section of the survey gave parents and professionals the opportunity to comment on the impact that music had on those with JNCL, and how this compared to the place of other activities in the lives of the children and young people for whom they were responsible. Respondents were asked at what age the children began to engage with music, and for how long this engagement continued. There were questions too concerning music lessons and music therapy sessions, and about the potential power of music to facilitate social contact, to support communication, to provide comfort, to aid learning and understanding, and to offer stimulation and relaxation.

2.	Key findings

· Nine out of 10 parents reported that music had (or once had) a high or very high impact on 
the lives of their children.
· Moreover, the importance of music was perceived to increase markedly as the children grew up, 
when other activities, such as sport and dancing, were no longer accessible – see Figure 1.
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Figure 1 The importance of music for children with JNCL, in relation to other activities

· Around a third of children and young people with JNCL were having or had had music therapy 
at some point in the their lives: the median age for starting was 14, and the mean duration of the therapy was eight years. 
· Nine out of 10 parents, and eight out of 10 professionals, reported that music therapy had (or 
once had) a high or very high impact – primarily as a source of stimulation and comfort.
· Around half of the children and young people with JNCL played, or had once played, an 
instrument, with many trying two or three. The most popular instruments were the keyboard (including the piano), drums (and other percussion) and the guitar. Most children started playing around the age of eight and continued for around five years, never getting beyond the level of beginners.
· It seems that children started to engage more with music as their eyesight deteriorated, but 
generally stopped when they could no longer read print music notation (and only one young person was reported to have attempted to learn Braille music).
· Children’s singing was said to be at its best (and on a par with fully-sighted peers) around 
the age of 12. 
· Around one in five of children and young people with JNCL were reported to make up (or to 
have made up) their own music, which occurred largely between the ages of 11 and 15.
More generally, both parents and professionals commented on how music can help to sustain communication when words alone no longer function; how it can give young people a medium through which to articulate their feelings when other channels of emotional expression are occluded; how it can enable memories to be accessed that would otherwise be lost; and, above all, how it can help to maintain a sense of wellbeing in an increasingly confusing and frightening inner world. This chapter sets out these findings in detail and makes suggestions for activities and strategies that will hopefully be of value to the parents, families, therapists and teachers caring for and working with those who are affected by JNCL. 

3.	How music can enhance the lives of children and young people with JNCL

3.1	Wellbeing

Parents and professionals were given the opportunity to describe in what ways music was important for the child or young person in their care. A little under half the accounts that were given identified music as being important in promoting children and young people’s wellbeing, assisting with ‘mood’, ‘relaxation’ and ‘emotional expression’. This is particularly important for children with Batten Disease since, as Lippe (2001) observes, children and adolescents with JNCL can experience multiple losses (including skills, available activities and friends), which can cause anxiety, uncertainty and anger. To counteract such feelings, one parent wrote of how ‘music could change a child’s mood and make it better’, sometimes through bringing back good memories. Another parent reported how playing the drums helped her child maintain his self-confidence: ‘music has been, and still is, his greatest passion’. Similarly, a professional noted that music could both produce ‘a high level of excitement’ as well as having ‘a calming effect during critical situations’. Using music to create a feeling of calm could be particularly important at bedtime: one family used it when their daughter was going to sleep ‘to create a feeling of unity’, acting (as Ockelford (1998) puts it, as an auditory ‘security blanket’). A number of parents and staff commented on how music was used to distract or as a diversion during moments of personal care, to reduce anxiety in everyday activities like travelling in the car, and to help with pain management. What the circumstances, preferred music was said to be key: Bills et al. (1998, p. 14) reflect that children with Batten Disease often have ‘favourite music … that they seem to hang onto and will listen to over and over’.
Case Study: Marion
Using music for comfort and self-expression

Marion is 16 years old and lives in Germany. She attends school irregularly due to frequent seizures and the increasing need for rest. Marion’s mobility is limited and she uses a wheelchair. Her joints are stiff, and to lift her head independently requires a great deal of effort. As a result, Marion can often appear to be tired or absent. Increasingly, she uses a sofa in class, as long periods of sitting have become very demanding. However, Marion has largely retained her receptive language, and she understands comments, requests and even jokes. More recently though, the strength of her breathing has deteriorated, and she often speaks very quietly. 

Marion particularly enjoys musical activities that tell a story, based on her interests and preferences, in which she can participate – for example, by using animal sounds, such as ducks, which she has at home. Generally, Marion enjoys improvising in such narratives, and she loves moving to the music with her therapist. Sometimes, though, she clearly struggles to find the motivation or happiness to engage, and sits, mute, in her chair.

On one occasion, Marion expressed her annoyance by punching a pillow continuously and powerlessly on her lap. This expression of anger then became the focus for that week’s session: the pillow was treated in a variety of ways (for example, first being stroked like a much-loved pet, and then beaten as thought it were something dangerous), followed by the introduction of instruments. Marion began to ‘free up’ emotionally, sitting upright in her wheelchair, with a new-found focus. She clearly enjoyed the sheer amount of noise that she was able to make: bashing and then stroking the drum in a turn-taking musical act with the therapist. Music had restored her sense of wellbeing.

























3.2	Language and communication

As Batten Disease progresses, those affected increasingly face challenges in the production of language: speech increases in speed, with rapid stuttering; articulation is impaired and words are mispronounced. Eventually, the young person’s efforts at talking become incomprehensible. However, the capacity to sing appears to remain intact – sometimes for years – beyond the point at which speech is difficult or impossible to understand, and this was reflected in a number of the observations made by parents and professionals. For example, one child was reported to speak more clearly when singing what she wanted to say, and another recognised that the ‘singing of texts is better than speaking’. One young person was said to really enjoy listening to her favourite artists and songs throughout the day. She also went to concerts. Singing clearly brought her pleasure: the ‘lyrics came out clearly, even though her speech was so little, stuttering and slow’.


Why should this be the case? Psychological research extending back over several decades has suggested that in songs, music and language may be encoded together in the brain (see, for example, Serafine, Crowder and Repp, 1984; Morrongiello and Roes, 1990), findings that have found support in more recent neuroscientific work (for instance, Schön et al., 2010). Aniruddh Patel’s work (summarised in his book, Music, Language, and the Brain, 2010) is of particular relevance in the current context as it indicates that elements of linguistic and musical processing may share some resources in the brain, while nonetheless having areas that are discrete. Hence it could be that, in conditions such as Batten’s, when the ‘direct’ route to speech production becomes damaged, an ‘indirect’ route remains open, through music. The ‘shape’ or ‘contour’ of a song’s melody (its ‘ups’ and ‘downs’) and its rhythm (its pattern of accents over time) apparently open the door to speech production through the channel of music. The effect is that the natural prosody of language, its musical qualities, are exaggerated as strings of words are produced, but the sense is clear.

Despite this, little evidence emerged from the survey that music was being used systematically to support, enhance or maintain speech, although one child was reported to be taking singing lessons to stimulate language production. However, work in the UK, developed in the 1980s at Linden Lodge School in London, with visually impaired children with additional disabilities, including those with Batten Disease, pioneered the use of ‘micro-songs’ – key words and phrases that were set to short melodies (Ockelford, 1993). For example:
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Figure 2 Songs for ‘No thank you!’ and ‘Yes please!’

These were taught to children in the course of music sessions as part of social games, and children were subsequently encouraged to transfer them to ‘real life’ situations to be used functionally. In some cases they scaffolded language – supporting the production of words by children who were in the early stages of speech, or had acquired articulatory difficulties through brain injury or disease such as Batten’s. In other cases, the micro-songs served as a proxy for words – for children who were unable to make speech sounds but could nonetheless vocalise. Here, the rhythm and, in some cases, the contour of the melody, was all that was required for the meaning to be clear. Key factors in the success of this form of augmentative communication were that all those involved in the education and care of the children concerned were aware of the songs and their potential meanings, and that teachers and others were prepared to employ them consistently themselves, to model and reinforce their use.

A further step was taken in the 1990s, with the publication of All Join In! A Framework for Making Music with Children and Young People who are Visually Impaired and have Learning Difficulties (Ockelford, 1996), which was widely distributed in the UK, and many elements of which are still used today in schools for children with complex needs, including those with Batten Disease. Here, longer songs incorporated key words and phrases that consistently used the same melodic shape and rhythm – characteristic motifs that could be extracted for deployment in everyday situations. For instance: 
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Figure 3 Songs for ‘Hello’ and ‘Goodbye’

As part of a new UK research project termed ‘MIND’ (‘Music in Neurodegenerative Disease’), Phase I (2016–2019), which is examining the potential efficacy of music to enhance the lives of those with Batten Disease,[footnoteRef:1] this principle is being extended once more, with the creation of a library of 39 potential ‘micro-songs’. These are organised conceptually as follows: [1:  Sponsored by the Baily Thomas Charitable Fund, and supported by The Amber Trust (www.ambertrust.org), and the subject of doctoral research by the second author.] 

[image: Macintosh HD:Users:a.ockelford:Desktop:AJI2 with pdfs:AJI2 symbolic expressive language map v1.4.pdf]

Figure 4 Map of ‘micro-songs’ used in All Join In 2

This scheme is currently being piloted with children and young people with Batten Disease in the UK. It is anticipated that each person will use only a small selection of micro-songs to help with communication, and will start with the core. New songs will almost certainly need to be developed for individuals, based on preferences and needs. For further information, please contact the authors.
The approach set out here is similar to certain strategies that form part of ‘neurologic’ music therapy. These includen ‘melodic intonation therapy’ (‘MIT’) and ‘music speech stimulation’ (‘MUSTIM’) (summarised in Thaut, 1999). MIT aims to facilitate spontaneous speech through sung and chanted melodies that resemble natural speech intonation patterns (Sparks et al., 1974). It is helpful for family members as well as therapists to adopt the approach to encourage expressive communication. MUSTIM uses musical materials such as songs, rhymes and chants to encourage language production through the completion of completion familiar phrases (Basso et al., 1979). 

Case Study: Olivia
Singing as speech becomes more challenging    
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Olivia is 15 years old and lives in the UK with her mother, father and two brothers at home. She attends a school for children with special educational needs, which she moved to just over a year ago from a mainstream secondary school. Olivia is chatty and sociable, and becomes animated when talking to others about her passions, preferences and experiences. She loves music, and among her favourite pieces are songs from Disney, Westlife, Britney Spears and Rihanna.

Olivia says that she enjoys being at school, and is ‘always happy’. However, when she first moved to her new school, this was not the case, and staff reported that Olivia suffered a good deal of anxiety, clutching at the walls of the corridors, apparently terrified of being in unfamiliar surroundings. It was suggested that music could be used to help her relax as she got used to her new school environment, and weekly music therapy sessions were arranged with a clinician at school. Staff commented how these sessions lifted her mood.

Olivia has significant difficulties with speech. She talks very quickly, often mis-accentuating words or stammering, and repeating things to in an effort to be understood. However, when Olivia is singing along to her favourite music – for example, in music therapy sessions – her capacity to use words is transformed. She sings in time, with linguistic clarity and precise articulation. She maintains the contours of melodies, though not the precise pitches of each note. But the important thing is that she is able to produce language that others can understand. 





3.3	Music and movement

Music is related to movement in two important ways, both of which pose challenges and afford opportunities for children and young people with JNCL. First, hearing music naturally stimulates movement; indeed, some cultures do not separate the notion of ‘music’ from the concept of ‘dance’ (Lewis, 2013). Second, movement (of some kind) is invariably required to make music, whether through singing, playing an instrument or using specialist technology. 

The close connection between music and movement can be used to assist those with JNCL, for whom physical activity of any kind becomes increasingly difficult as the disease progresses. For example, one parent noted that ‘walking … succeeds when she is listening to her favourite music and singing along’ and another parent commented that music helped her son to be more coordinated and aware of his body. Although formal research into the capacity of music to    function in this way for young people with Batten Disease has yet to be undertaken, it seems likely that some of the specialist techniques that have evolved as part of the emerging discipline of neurologic music therapy (Thaut, ibid.), may well be of potential benefit. For example, ‘rhythmic auditory stimulation’ (‘RAS’) draws on the brain’s ability to entrain to the underlying rhythmic regularities that most music exhibits – enabling use to move our body in time with the beat of a piece. Although the research remains to be undertaken, RAS may help people with Batten Disease to maintain movement, balance and co-ordination for longer than would otherwise be the case.

A number of songs from All Join In! were designed to encourage and offer a framework for movement in blind children with other disabilities, and these have been extended in the MIND project. They include music to walk, rock, stretch and relax to. (The titles of these songs appear in the upper left quadrant of the scheme illustrated below. For further information, please contact the authors.)
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Figure 5 Map of songs to encourage wider development, understanding and wellbeing used in All Join In 2

Producing music and sound is a sensorimotor experience that can be both felt and heard, and one that requires co-ordination and control when using musical instruments (Ockelford, 1988). For example strumming a guitar or pressing the keys of piano demands finger dexterity and strength; beating drums and cymbals requires large upper or lower body movements to create sounds. Vocalising, singing or blowing instruments regulates breathing and encourages people to exercise breath control and strengthens the respiratory system. Whatever the movement that is required, the driving force is extrinsic motivation: the will to move derives from the desire to make a certain sound.

The challenge for those working with young people with JNCL is how to offer them access to music making as physical coordination and strength diminish. One option that is being explored in the MIND project is to use MIDI-based technology through which switches and beams can be used to control sounds generated by means of a computer. This means that even the tiniest movement can be used to trigger a whole orchestra of instrumental possibilities. In terms of research, currently the most relevant in-depth study pertains to Abby, a young woman in the late stages of juvenile Tay-Sachs disease (reported in Ockelford, 2012, pp. 75–84). In the nature of its progressive mental, physical and sensory decline, Tay-Sachs is very similar to Batten’s (indeed, the two were confused in the past; see Walkley, Siegel and Dobrenis, 1995). 

Abby’s illness had started to take effect when she was two years old. By the age of seven, she had lost the ability to speak, although she was still able to sing the words in songs for some time afterwards. Ockelford’s challenge, as Abby’s music teacher in the last stages of her illness, when she was unable to vocalise or grasp a conventional musical instrument in order to manipulate it, was how to enable her to engage proactively in her class music sessions. He decided to try a technological approach, using the ‘OptiMusic’® system. This works by emitting beams of light, which, when broken at different points by a reflective surface, are detected by a sensor, and cause corresponding MIDI signals to be sent to a digital library of sounds. The reflective surface was provided by an ultra-lightweight plastic paddle, which, with some preliminary assistance, Abby could grasp with her right hand. It initially rested on her lap, and the beam was calibrated so that a movement of only two or three centimetres was sufficient to trigger a note. The system was set up so that Abby had a melodically pleasing series of pitches available to her (C, E and G). Ockelford led the supporting staff in improvising a song that used Abby’s notes, and provided a keyboard accompaniment. The results were remarkable. Having been unable to produce music herself for a number of years, in only a short space of time, Abby showed that was indeed able to participate in music-making, and produced sounds with increasing vigour as the song progressed over a couple of minutes. Most surprising of all, she could not only keep in time with the beat, but she was able to imitate motifs from the tune that staff sang. Her efforts can be seen on the Sounds of Intent website (www.soundsofintent.org).

3.4	Music to mark time, and to provide information about activities, places and people

A number of parents and professionals who took part in the survey observed how music was used throughout the day to mark out key events, and to provide emotional succour at potentially difficult times. For example, one young person had ‘set songs for going to the toilet and brushing her teeth’. Another invariably listened to music in the morning before school, to ease the transition.  

Beyond this, work with blind children who have learning difficulties over the last three decades has shown how music can be used systematically augment the environment, adding clearly defined and consistent sounds to rooms and other areas to compensate for the lack of visual information available to the child (Ockelford, 1998; 2008). For example, brushing past a particular set of wind-chimes may indicate entry to a pupil’s classroom; the same relaxing music may always be played on entry to the multisensory room; and a tuneful door-chime may be used remind them that they have come home. At the same time, it is important to reduce ‘auditory clutter’ that can be an unwelcome distraction: classrooms can be very noisy places! Sometimes, moving a smaller, quieter space may facilitate concentration.

Key activities may be initiated using sounding objects: a small bell for music, for example, a larger one for gym; the rattle of a chain for an outdoor play area. Such objects can be used to make ‘auditory timetables’, so that students can be helped to anticipate a morning’s activities, and can reflect on them once they are past – perhaps by placing the objects in a series of boxes whose lids are closed, in order to indicate completion. The identity of people too can be enhanced through the use of different sound-makers such as jangly bracelets, as well as micro-songs (see Figure 4). 

3.5	Music to encourage socialisation – structured and informal

Engaging with music, whether as a listener or active participant, offers an interest that all young people can share with their family and friends. Developing strong musical preferences in adolescence, and sharing these with peers, is a normal part of growing up and developing an identity that is at once unique but also indicates belonging to a group of like-minded others. The findings of the survey suggest that this is just as true for those with JNCL as it is for able-bodied teenagers.

For example, a parent commented that ‘My daughter has loved music all her life and still does. Singing was very important to her and sharing music with friends: she used to want to record music on cassettes to give to her girlfriends … it was a social interaction too’. In an educational context, one professional observed that ‘Through the morning gatherings with music every day at school, the child has shown development both socially with other pupils and been able to communicate’.

However, it seems that there are dangers too. One parent emphasised how music could be misused, as a substitute for social contact, which had a detrimental effect on the care of her son with JNCL: ‘Music has been something he has been good at since he was a child, and it gives him a lot of pleasure. But it can be abused by the carers in the sense that they think they can just play him a CD instead of spending time and communicating with him. He likes being talked to by the carers, even if he doesn’t verbally respond. It’s a really big challenge with a lot of unskilled workers’.

Music can be used in more formal contexts to facilitate social contact, to scaffold interaction, to promote turn-taking and listening to others, and to promote participation. Examples are outlined in Figure 5. To access the musical activities, please contact the authors.

3.6	Music and memory

Music can fulfil a special function in helping to revive memories. For example, one professional reported that ‘familiar pieces of music … often sparked a memory of events from the past’, while another observed that ‘well known songs promoted his memory, comforted him and made him feel fine’. Another observed how ‘music is one of her biggest interests, and she remembers several lyrics because she has sung them so many times … the music helps with her memory’. A parent noted that listening to music helped their daughter to remember ‘if she went to that particular concert and what the group were wearing or doing during a particular song. She will also remember what we did before the concert or any funny things that happened. This is really important for us as parents, as it helps not only with her communication but also her long-term memory.’

Those supporting young people with JNCL can ensure that the music associated with pleasant and important memories can be kept in mind by putting together ‘banks’ of songs and other pieces, together with notes on when they were heard, and other details of the occasion to help prompt recall. In this way, music can serve as a ‘bridge’, as one parent put it, to a past reality, in the final stages of the disease. 

In the last case study, we see how, by using music to promote memory, other areas such as concentration, creativity and autonomy can all be supported.


Case Study: Laura
Music for memory and more
[image: ]
Laura is 18 years old and lives on a supported campus in the UK, which is specifically set up to support young adults with JNCL. However, she regularly sees her family for trips out, overnight stays and when attending church together. 

She has a passion for music and enjoys listening to her vast music collection in her spare time. Laura particularly enjoys Disney songs, Avril Lavigne and Leona Lewis. She has music therapy sessions each week, and brings with her a large folder full of music for the therapist to sing and play with her. As with other young adults with JNCL, Laura’s short-term memory is poor, and she often asks the same questions repeatedly in order to confirm events that have happened recently or may be coming up. However, her long-term memory appears to be more intact, and in therapy sessions Laura has an almost errorless memory for singing songs with which she is familiar, and for melodies that she used to play on the piano as a child. She will even correct the music therapist regarding the exact number of choruses in each song.

In order to sustain and nourish these memories, sessions focus on using both familiar and improvised music. During one session, Laura taking great delight in beating a large drum on to the words ‘a crash of drums’ and softly sweeping the wind chimes to represent ‘a flash of light’ during a rendition of the song Any Dream will Do from Joseph and his Amazing Technicolour Dreamcoat. Through this interactive activity she be creative, playfully painting the song with musical sounds.  This led Laura to think about how music and instruments can portray other stories, discussing what sound and music could be used to depict the characters and actions within them.

Music therapy sessions provide Laura with a motivating context in which to rehearse the skills that will help in her everyday life. By engaging in activities that involve choosing instruments, sounds and songs, Laura is encouraged to maintain her ability to communicate choose and to communicate those choices: allowing her voice to be heard. Through song-writing activities, Laura is given the opportunity to create new materials, involving verbal comprehension, planning, organising and problem-solving. Put simply, music is the mainstay of Laura’s life.
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