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This paper describes the development of Vibroacoustic Sound Therapy, an approach which is being developed for use in special schools for children with profound and multiple learning difficulties, and in long-term care homes for the elderly and the elderly mentally infirm. Using non-invasive techniques and music/sound technology, children and the elderly are being empowered and enabled to (re)discover self expression and communication skills. Two case studies drawn from the world of the young disabled, and from the elderly, illustrate the potential for improving quality of life and well-being in these institutional settings.
    Sound Therapy was developed during the 1990s in a special school for children with profound and multiple learning difficulties (PMLD), [1], and from 1997 in a home for the long-term care of the elderly where the vibroacoustic element was initially introduced. The subject of this paper is work with profoundly handicapped children and also the elderly in long-term residential care and the elderly mentally infirm (EMI). The setting for the therapy requires the creation of a sonic environment which brings together:

· the variety of access and aural stimulation offered by specific items of music technology;

· the contemplative aspect of music;

· the notion of music as sound – or sound as music;

· an approach which is non-invasive;
· intrinsic motivation;
· the phenomena of ‘aesthetic resonation’ – moments of ‘innerness’ in response to sound/vibration.

     A powerful aspect of this therapy is the focus on intrinsic motivation. Huntley [2] lists ‘surprise, curiosity and wonder’ as being the essence of aesthetic appeal, and it is through the use of specific items of (music) technology, in particular the Soundbeam, that we encourage and enable encounters with these three affective experiences.
The needs of PMLD children are different from those of the elderly, and in both groups the individual is at the centre of the therapy, rather than any specific condition. However, by adopting the same, essentially non-invasive approach, and always giving the individual control of the situation, vibroacoustic sound therapy (VAST) seems to enable progression and development with children, and improve well-being in both children and adults. The aims in applying the technology through VAST include the development of interactive communication skills, independent physical movement and control and relaxation, and sessions for the elderly typically mirror this three-part structure. With PMLD children, the first two parts are more important, but for some conditions the final relaxation section can also be extremely beneficial.
1. Interactive Communication Skills.

     A standard digital sound processor and microphone are used for vocal interaction. This device can simulate a number of different acoustic environments, and also change the nature of a vocal input via the microphone. The effects used in the therapy are a lengthy reverberation, various echo patterns, and multiple pitch-shifting of the voice. The aim here is to (re)develop and/or improve:

· Vocal inflection (expression);

· Enunciation;

· Range of phonemes (vowels, consonants, etc.);

· Enable expressive use of voice;

· Listening skills;

· Develop eye-contact.
2. Independent physical movement and control.

    The Soundbeam [3] generates electronic sound from physical movement. It works through the use of ultrasound. A sensor, which looks a little like a microphone, emits an ultrasonic beam. Any physical movement within this beam will be registered by the Soundbeam and converted into sound via a digital sound module. A wide range of sounds are available, from electronic versions of standard acoustic instruments to the weird, wonderful and atmospheric world of fantasy and imagination. Effectively you can move a finger and at the same time play a harp or a thunderstorm! In the context of VAST this is extremely empowering, enabling even the smallest of physical movements to have expressive potential which can help people to develop muscular control and ways of giving expression through sound.
The aims of this part of VAST are to:
· (Re)develop physical control (typically hand/arm or head, possibly leg);

· Extend/re-energise listening range (quiet/loud; high/low);

· Awaken curiosity through exploration;

· Enable self-expression.

3. Relaxation.

    The third part of a session utilizes a vibroacoustic chair, also produced by the Soundbeam Project. This chair looks a little like a sun-lounger, enabling the user to relax comfortably. There are loudspeakers in three acoustically designed sections of the chair. When sitting or lying on this chair, vibration resulting from the sounds produced in VAST can be felt in the chest, abdomen and legs. In the first two sections of VAST this acts as an additional stimulant, reinforcing the feedback loop of cause and effect which is a central feature of stimulating physical action, expression and control. In the third part of the therapy the emphasis is on relaxation and generating a feeling of well-being. Much research has been done on the effects (physical and psychological) of combining low frequency sine waves with music [4,5,6,7,8]. Playing specially recorded tapes which combine gentle music with low frequency sine tones (between 20 – 70 Hz) can induce deep relaxation. This in turn can help ameliorate anxiety, stress and depression, as well as muscular aches and pains.
The aims in this section are to:

· Encourage relaxation;

· Promote a general feeling of physical and mental well-being;

· Possibly act as a trigger for recollection and reminiscence (with the elderly).

     In an EMI setting, residents are chosen for VAST who seem particularly disaffected, depressed, anxious or have other acute symptoms. In addition, some of the staff in one home regularly use the chair themselves and report how much more relaxed they feel, both physically and mentally, after spending a few minutes with the relaxation tape. This effect can last throughout a day and has contributed to an improvement in well-being for the staff as well as residents.
     VAST research to date has involved people from the ages of 2½ - 103 years, with a wide variety of conditions. Evidence for the effectiveness of this approach comes mainly from qualitative methodologies. A longitudinal research tool was developed over quite some time based on observation techniques and grounded theory. Extensive use of video recordings as the basis of this methodology was chosen to enable a degree of detachment, objectivity and rationality. Called layered analysis [9], it aims to collect ‘a range of indicators that point to the multiple qualitative facets of a potentially significant concept’ [10]. This methodology involves using video recordings, which are made of every session, disassembling these and reassembling them to build up a comprehensive and detailed series of pictures for each individual. The methodology as devised for children with special needs was adapted slightly for the elderly, and the video processing is in four stages:

1. Source tape: A complete recording of each Sound Therapy session is made. This is not kept from week-to-week but initially provides a full record of each session. Its function is to provide temporary storage of data, allowing relevant sequences and events to be identified and archived.

2. Master tape: Significant examples of behaviour during a session are identified and copied from the source tape. The master tape recording thus gradually increases in length from week-to-week. This provides a detailed, chronological account of behaviour from every session of Sound Therapy.

3. Layers tape: Particular responses from each of the three sections of Sound Therapy sessions are selected and recorded separately. This provides the most detailed set of sequences revealing particular patterns of behaviour, development and progression.

4. Summary tape: This is limited to approximately ten minutes length for any individual and provides a visual summary of development from the start of a programme of Sound Therapy, but may not include examples from every month. It is illustrative of an individual’s development and is useful in situations where time is at a premium. 
    Currently additional research methodologies are / have been trialled, and the video recordings of the complete sessions are now being archived for future analysis.
    Two condensed video-based case studies, one each from special needs and from work with the elderly, will illustrate the effectiveness of this therapy. The first case study shows a PMLD child over a five year period and clearly shows progression and development. The example from work with the elderly will show the effect of VAST when working with an 86 year old disaffected lady who has had a stroke. 

Case Study 1
    Mary is a severely disabled girl who was eight years old at the start of the research video. She has cerebral palsy, epilepsy, diabetes, has almost no speech - apart from being able to say a kind of 'hello' - has no communication skills, cannot walk, has no self-help skills and generally has an attention span of a few seconds only. Over a period of five years Mary attended Sound Therapy sessions regularly during school term times, usually for about 20 minutes each week.
    As with all children with this type of condition, I use a Soundbeam as the most important aspect of technology. The Soundbeam is positioned so that the ultrasonic beam is directed to the top, rear of the head from above. This results in sound being made by the slightest head movement, forwards and backwards or lateral. At first although there was movement in the beam, and sound caused, there was a time delay between causing a sound and showing a response. Progressively Mary would show more awareness of having some control and over time the delay in response became shorter, until there was instant response to the sounds caused by her movements. 
    There were occasions where she would change her behaviour completely in these sessions. For example on one occasion she hadn't vocalised all day, including registration in the afternoon. She apparently wouldn't even say 'hello'. When she came to Sound Therapy she wouldn't stop saying 'hello'! The stimulation and enjoyment was clear. On arriving in the room she would often look around carefully and watch closely as the beam was being set up. Normally she looks down at her wheel-chair table in a listless fashion.
    Often she would have quite stiff and tense muscles but in the beam she would make lots of physical movements during the session, move her arms, torso, head, and occasionally make a whole body movement, responding to her inner needs, not moving to external commands. Although normally she wears straps over her shoulders, these were often removed and she would show great physical control in moving her head, arms and torso. Sometimes she would make loud and prolonged laughs as she moved in the beam, showing happy emotion and expression.

The head teacher of the school commented: 

'Her hearing is great and her vision is great, but she can't verbally express anything except 'hello'. She has got from the unintentional (movement) through to the intentional movement and selection of particular sounds that she has chosen, she enjoys; and its that inner-ness - she'll laugh and she'll chuckle and there are more sounds coming now, and I firmly believe that it is as a result of Soundbeam. Because for years she's been in school with speech therapists and physiotherapists and teachers, but there's been no way for her to express herself'.

    There are many benefits from this for Mary. She has developed almost instant response to sound; her muscular control has developed significantly; she would anticipate a session and her behaviour changed as she was being wheeled to the Sound Therapy room; her attention span greatly increased and she would often be fully and actively involved in a session for several minutes, whereas in other situations she would become uninvolved after a few seconds if left on her own. Perhaps most important, as the head teacher remarks, was the ability to express herself. By moving in her chair she could control a whole range of sounds and 'play' them in many different ways. Her classroom assistant remarked that she would 'come alive' during these sessions and her mother observed a significant increase in her physical movements and control. The increased amount of laughter and interactivity is also significant here.
    There are numerous examples of children, from 2 - 19 years of age, with a range of profound disabilities responding in similar ways to the Sound Therapy environment.
Case Study 2

    Erin was in her mid eighties and had been a permanent resident in the home for some years prior to this study. She came to 30 sessions of VAST on a weekly basis following university terms – October – December, January – March, April – July. She was chosen because she was somewhat disaffected and unhappy with being in the home. Generally she was not co-operative or communicative with many other residents or staff. Having had a mild stroke she was not using her left arm and could only walk with difficulty. 
    From the outset Erin shows a happy exterior expression and seemingly enjoys working both with the microphone and the Soundbeam. In the first part of the therapy Erin increasingly develops a range of vocal expression and often takes great delight in the fun aspect of this activity. There is often much laughter, turn-taking and developing interaction.

    In the second part of the therapy, using the Soundbeam, after a few weeks Erin spontaneously started to use her left arm to control sound in most expressive ways. Her facial expression reveals the involvement, expression and pleasure she obtained from this activity, and a contemplative mode of working gradually becomes more apparent.

    Throughout the 30 weeks Erin became familiar with the music played in the final relaxation session. She would often hum along with the tape, apparently become very thoughtful and calm, and frequently smile at the end, saying ‘beautiful, beautiful’. She would leave the VAST session in a clam, peaceful and happy frame of mind, one which often would be in sharp contrast to her frame of mind at the start of sessions.

 In the lounge Erin became more sociable, communicating more with other people with a more cheerful demeanour. She reported being able to hear more clearly and, as a general observation from the staff, was less disaffected than before the therapeutic programme.

    As with the PMLD children, when working with the elderly we are dealing with individuals, and although some conditions might be similar between individuals, each case is different. People respond differently to sounds, but is does seem that the technology - when used in particular ways - can open doors which either have never been open before, or that have been closed through deterioration of some kind or another.
   In terms of evaluating what happens during VAST sessions, and determining the benefits of the experience, a number of observations have been identified.
    One-to-one sessions with more than 45 children have been performed weekly over periods ranging between two and eight years, and this work continues. As a result of video analysis the following changes can be seen as indicative of development and progression over time:

· developing a number of individual ways of performing expressively with sound;
· clearly listening with care and enjoyment to the sounds they articulate;
· showing a developing discrimination in the selection and rejection of particular sounds;
· often making some vocal response as they move in the Soundbeam;
· developing structures in sound which repeat and grow from week to week;
· showing 'aesthetic resonance through most telling facial expressions and body movements;
· being actively involved for extended periods of time, far in excess of normal activity;
· developing a greatly increased level of concentration;
· beginning to discover, explore, give expression to and communicate their own feelings;
· making significant physical responses - movements and gestures which have not been seen before, or which have not previously been made independently;
· showing satisfaction and pleasure from their own achievements in structuring sound.
    Research has been conducted in four homes for the elderly since 1997, and is on-going in two homes, one for long-term residential care, and one for the elderly mentally infirm. A number of different conditions have been the subject of study with VAST, including:
· Disaffection

· Anxiety

· Paranoia
· Depression
· Terminal Cancer

· (possible) vCJD

· Senility

· Dementia

· Alzheimer’s

· Stroke



    Many of the following changes/developments have been observed from an analysis of the sessions over time:
· encourage eye-to-eye contact;

· develop vocal communication, both verbal and through inflection;

· improve hearing ability, sometimes beyond the immediate VAST environment;

· develop listening skills;

· encourage and develop physical movement;

· provide opportunities for individual exploration and control;

· enable deep relaxation and pleasure;

· provide opportunities for recollection and happy reminiscence;

· promote a general feeling of physical and mental well-being;

· re-energise and motivate;

· develop positive self-esteem;

· produce smiles, happiness and a positive outlook which can permeate other aspects of experience.

    For the future it may be fruitful to target specific disabilities and conditions. Already some work has been undertaken with autistic children [11], and there seems to be considerable potential for investigating the possible benefits for people with Parkinson’s disease, dementia, persistent vegetative state, depression and anxiety. Devising programmes which specifically focus on these conditions may well yield further useful results.
    It seems that the use of this technology in very controlled ways can affect psychosocial aspects of patients' functioning in many ways. However, the technology itself cannot achieve anything, it is the way in which it is used that is crucial. Supporting intrinsic motivation and giving control to the participants is at the heart of VAST. The aesthetic resonation which results from this approach is its power. We hope to further develop quantitative and qualitative research tools to prove the effectiveness of the therapy for progression and development in special needs education and improvement of the well-being and quality of life for the elderly. 
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