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ANGLIA RUSKIN UNIVERSITY
ABSTRACT

FACULTY OF ARTS, HUMANITIES AND SOCIAL SCIENCES
DOCTOR OF PHILOSOPHY

MUSIC THERAPY PROTOCOL TO SUPPORT BULBAR AND RESPIRATORY
FUNCTIONS IN PATIENTS WITH EARLY AND MID-STAGE AMYOTROPHIC
LATERAL SCLEROSIS: A FEASIBILITY STUDY

ALISA T. APRELEVA KOLOMEYTSEVA
May 2020

Background and aims. Respiratory failure, malnutrition, aspiration pneumonia
and dehydration contribute to mortality in ALS. Loss of natural communication
impacts quality of life. Previous studies demonstrate that music therapy exercises
are effective for rehabilitation of patients with neurological conditions. The aims of
the study were to investigate the feasibility of conducting home-based research,
measuring the effects of a new music therapy protocol on bulbar and respiratory
function in persons with ALS. It is the first biomedical music therapy research to do
this and the first study of any kind to systematically look at supporting bulbar and
respiratory functions in ALS.

Methodology. Eight newly diagnosed patients were recruited. The music therapy
protocol was delivered to all participants twice weekly for 6 weeks. The study
duration was 16 weeks, with run-in, treatment and wash-out phases. Feasibility
data (recruitment, retention, adherence, tolerability, self-motivation, personal
impressions) were collected. Bulbar and respiratory changes were objectively
measured.

Results. High recruitment rate (100%), retention rate (87.5%) and mean
adherence to treatment (95.4%) provide evidence for feasibility of the study
protocol. The treatment was tolerated well. Mean adherence to the suggested
independent exercise routine was 53%. The outcome measurements to evaluate
the therapy-induced change in bulbar and respiratory functions were
defined. Findings suggest that the protocol is safe to use in early and mid-stage
ALS and that music therapy was beneficial for the participants’ bulbar and
respiratory functions. Mean trends suggesting that these functions were sustained
or improved during the treatment period were observed for most outcome
parameters: Maximal Inspiratory Pressure, Maximal Expiratory Pressure, Peak
Expiratory Flow, Center for Neurologic Study — Bulbar Function Scale speech and
swallowing subscales, Maximum Phonation Time, Maximum Repetition Rate —
Alternating, Maximum Repetition Rate — Sequential, Jitter, Shimmer, NHR,
Speaking rate, Speech-pause ratio, Pause frequency, Hypernasality level, Time-to
Laryngeal Vestibule Closure, Maximum Pharyngeal Constriction Area, Peak
Position of the Hyoid Bone, Total Pharyngeal Residue C24area.

Conclusion. The suggested design and protocol are feasible for a larger study,
with some modifications, including: aerodynamic measure of nasalance,
abbreviated voice sampling and psychological screening.

Key words: music therapy, amyotrophic lateral sclerosis (ALS), motor neurone
disease (MND), bulbar, respiratory, home-based
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INTRODUCTION

When we are unable to think or speak or move or be
who we once were, we still have this music. It helps
us express and communicate. It helps us feel good.

It moves us, often deeply, always naturally.

— Billy Joel, 1993

ABOUT THIS THESIS

This doctoral thesis comprises a detailed report on a feasibility study of a music
therapy protocol to support respiratory and bulbar functions of persons with early

and mid-stage amyotrophic lateral sclerosis (ALS).

Amyotrophic lateral sclerosis (ALS), also called motor neuron disease (MND), is a
rare group of neurological diseases that leads to deterioration of nerve cells in the
brain and the spinal cord. The current lifetime risk of developing ALS, adjusted for
other-cause mortality is 1 in 347 men and 1 in 436 women (Ryan et al., 2019), and
prevalence is increasing (Longinetti and Fang, 2019). The majority of ALS cases
(90% or more) are considered sporadic: the disease seems to occur at random
with no clearly associated risk factors and no family history of the disease (Qureshi,
2006). The median survival time from onset to death is estimated at from 20 to 48
months, but 10-20% of ALS patients survive longer than 10 years (Chid, 2009).
The disease is almost always fatal, and the treatment options are few, limited to
prolonging survival moderately at later stages of the disease (Fang et al., 2018;
Knibb et al., 2016).



Music therapy (MT) is the professional clinical use of music and its elements to
enhance human health and wellbeing. Application of music therapy principles in
neurorehabilitation allows treatment of cognitive, sensory, and motor dysfunctions.
There is limited evidence that music therapy may be beneficial for persons with

ALS and their caregivers.

The thesis provides a rationale for creating a music therapy protocol to support
bulbar and respiratory functions of persons with early and mid-stage ALS. It
outlines the process of developing such a protocol and defining the measurement
tools to assess its effectiveness. A detailed description of the clinical experiment
and its results are provided and the theoretical and practical implications of this

research are discussed.

Trial registration at ClinicalTrials.Gov (U.S. National Library of Medicine):
NCT03604822.

Kindly be advised that the following text contains information that may be
emotionally triggering or upsetting, especially if you or your loved ones have

been diagnosed with ALS.


https://ClinicalTrials.Gov

IN FIRST PERSON: HOW THIS RESEARCH CAME TO BE

Reading through a large body of previously published work is one of the first steps
on the way to scientific discovery. It may be captivating or overwhelming at first,
but eventually, through all the hypotheses, numbers and graphs, the reader learns
to distinguish the personalities, and the questions start flooding: what drives this
researcher? Why has this particular research direction been selected? How has
one been affected by one’s clinical practice, academic exploration and, maybe
most importantly, personal experience? In healthcare studies, these are all the
more constitutive, almost moral questions, as the researcher chooses to invest
their effort and time into finding an aid for one particular condition at the expense
of not engaging into (or limiting) practice and research with other clinical
populations. The statement of the aims, thus, becomes a personal statement of
sorts — not essential for the purposes of a particular study, but highly relevant for
understanding the process of scientific inquiry as a human activity. This is why,
before proceeding to define the focus of this thesis in more detail, | would like to
inform the reader briefly on the substratum for my idea to explore music therapy as
a rehabilitative treatment for ALS. Conveniently, being a music therapy researcher,
i.e., an artist to the same degree as a scientist, somewhat entitles me freedom to
express my thoughts less formally in the introductory part of this thesis. And | would

like to start with a story.

When asked, at the age of 6, what | wanted to be | would say: “I shall be a doctor,
and in the evening, | shall perform music in the circus”. | grew up in Russia, my
childhood and teenage years coinciding with the grandiose collapse of the Soviet
Union empire. The ruffled economics of the rising democracy were to blame for my
fainting, age 10, on stage during a Mahler performance at the Moscow
Conservatory Great Hall, after going without food for three full days. Becoming a
professional musician was not an option at the time, my secondary education was
not good enough to allow me pass the exams to enter medical school, | had no
inclination to become a lawyer as my parents wished, so | went on to study
philology, with specialization in linguistics. | enjoyed studying phonetic systems,
reading spectrograms and learning about human speech production, but knew that

was not what | wanted to do with my life.



At 22, family matters brought me to reside in Seattle, USA. Music and medicine
finally came into focus as, after studying film and classical composition, | entered
the music therapy degree program at Berklee College of Music in Boston in 2010.
| was fascinated by both the interpersonal and neurological dimensions of
evidence-based, goal-driven music therapy and the powerful effect it had on the
clients | worked with. | wondered why | had never heard about music therapy in
Russia, searched the web and discovered almost nothing. The music therapy

profession was yet to find its way to my country of origin.

Upon completing my training, | spent several years advocating for music therapy
in Russia. One of the organizations that expressed interest in collaboration was
ALS Moscow Centre. When a representative of the Centre approached me in 2013
with the question: “What can music therapy do for persons living with ALS?”, | had
to go to the library and do some research. This was before the ALS Bucket
Challenge of 2014 - the planetary-scale advocacy event to promote
global awareness of the disease, and there was not much information and not

much hope.

| consulted the medical team and visited patients to learn more. When making
music with persons with ALS, | sensed that active music therapy worked
surprisingly well, almost magically for persons living with this disease. | recalled
the same sensation from past clinical experience working with persons who had
frontotemporal dementia. Music immediately "turned on" social interaction and
speech, then movement, in those who just seconds ago were silent, motionless,

expressionless...

| prepared a protocol with interchangeable blocks of music therapy activities,
matching a wide range of needs in ALS, and trained a group of musicians-
volunteers to implement it with patients. However, only partial implementation was
possible, with goals such as basic psycho-emotional support of the patients and
their families, light physical exercise through playing simple musical instruments to
preferred music and relaxation to improvisatory live music. Other parts of the
protocol, including those addressing respiratory and bulbar function, required more
clinical expertise from a provider and could potentially cause harmful fatigue and
emotional distress to the patients, if not practiced with proper understanding of

neurological and psychological aspects of music therapy interaction.



It was my hope that applied research of the protocol to support respiratory and
bulbar functions in early and mid-stage ALS would become the much-needed

evidence of music therapy benefits in rehabilitative care of persons with ALS.

PURPOSE OF THE STUDY

The aim of this research was to determine the feasibility of a home-based music
therapy protocol as an intervention to support respiratory and bulbar functions in
early and mid-stage ALS. Additionally, inquiry was made into the most sensitive
and feasible tools to assess the treatment effect on respiratory and bulbar functions
in ALS.

The ultimate goal of this work is to eventually produce a safe, standardized music
therapy protocol to be used by ALS care teams worldwide and to provide solid
scientific evidence for successful integration of music therapy services into a clinic-
based multidisciplinary care approach, thus enhancing experience and
effectiveness of ALS treatment. This would require a sufficiently powered follow-

up pilot study, for which the current feasibility study provides foundation.

SIGNIFICANCE OF THE STUDY

This is the first study to examine possibilities of music therapy in the rehabilitative
care of persons with ALS, with the purpose of supporting their bulbar and

respiratory functions.

This research serves an immediate purpose of addressing the need for continued
scientific inquiry to understand the role of exercise in supporting bulbar and
respiratory functions of persons with ALS (Plowman, 2015) and providing a
foundation for higher levels of evidence (Hanson, Yorkston and Britton, 2011) —in
particular, delivering the necessary feasibility data for a large cohort clinical trial.
The importance of rigorous clinical trials to support alternative ALS treatments has
been emphasized with the dual impact of ensuring ethical medical care, as well as
protecting patients from the onslaught of pseudoscientific, often harmful practices
(Anonymous, 2020; Adams, Lee and Peng, 2018; Bedlack and Hardiman, 2009).



One essential feature of this research is that, from the very start, it has been a
genuinely multidisciplinary collaborative project, initiated at the request of a social
worker, conducted and supervised by music therapists, advised by neurologists,
palliative care specialists, physical therapists and speech language specialists

internationally, monitored by local visiting nurses and clinical care coordinators.

This is the first study to systematically look at supporting bulbar and respiratory
functions in ALS. Swallowing, vocalization and breathing are tightly coordinated,
and a close relationship exists between these processes, in terms of location and
activation of the neurons (Matsuo, 2008). The overall emotional and physical
condition of a person has a great impact on these processes as well. However,
support of these functions in persons with ALS has been traditionally disunited and
apportioned between various medical and allied professionals, such as speech
language therapist, nutritionist, physical therapist, ear, nose and throat specialist,
etc. Though specialist expertise is essential for the deep insight into the nature of
each function, this disunion may be disadvantageous from the standpoint of
integrative patient care. Drawing from the wealth of expert knowledge and
supported by multidisciplinary collaboration, a music therapist who, by professional
standards, has training in vocal technique as well as basic knowledge of anatomy,
physiology, neurology and psychology, may be in the unique position to provide a

crosscutting outlook for bulbar and respiratory support in ALS.

Finally, as of 2018, this was the only music therapy clinical research study taking
place in Russia that was registered with ClinicalTrials.Gov (Figure 1), among 4915
studies in other disciplines registered in the same region (Figure 2).
ClinicalTrials.Gov is a database of privately and publicly funded clinical studies
conducted around the world, an open resource by the U.S. National Library of
Medicine. At a time when the field of music therapy is still in the early stages of
establishing as a health care profession in Russia, this study serves as an
advocacy event, exemplifying a globally recognized standard for professional

practice.
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Figure 1. Map of music therapy clinical trials registered with ClinicalTrials.Gov,
found through search using “music therapy” as keywords, retrieved on
08.08.2018

Figure 02. Map of all clinical trials registered with ClinicalTrials.Gov, retrieved on
08.08.2018

Colors indicate the number of studies with locations in that region
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LITERATURE SEARCH AND PROFESSIONAL CONSULTATIONS

The main literature search was conducted in the period from August 2017 to
December 2018, when the first draft of this thesis was created. Google Scholar,
PubMed and Anglia Ruskin University library online databases were searched,
using the terms cited below, as well as combinations of these terms: "ALS”, “MND”,
“prevalence”, “decline”, “music therapy”, “exercise”, “caregiver”, “burden”, “speech
disorder”, “respiration”, ‘“respiratory”, ‘“bulbar’, “swallowing”’, “dysarthria”,
“dysphagia”, “measure”, “decline”, “palliative” “rehabilitation”, “community

services”, “home-based”, “progression”, “relaxation”, “vocal”’, “voice”, “randomized

"« "«

control trial”, “complementary”, “alternative”.

Additionally, the reference lists compiled by The Academy of Neurologic Music
Therapy and presented at their official website were studied. A manual book search
of relevant literature was conducted, using Anglia Ruskin Library, Berklee College
of Music library and the personal library of the researcher. Experts in ALS research
and clinical care were consulted through email correspondence, communication
during visits to research laboratories and care centres, and at the field-oriented

conferences.

Considering that ALS research has been rapidly evolving over recent years, mostly
due to growing public awareness of the disease and increased funding available
for ALS clinical trials after 2014, a new search, within the same databases and with
the same terms, was conducted during the final stages of thesis completion in early

2020, to keep up to date with the latest scientific evidence.



OUTLINE OF THE THESIS

The first chapter, Chapter 1. Amyotrophic lateral sclerosis: clinical presentation and

care, offers an overview of the literature on clinical symptoms, epidemiology and
multidisciplinary care of ALS and the emerging evidence for the beneficial role of

exercise for persons with ALS. Chapter 2. Music therapy potential in

multidisciplinary ALS care, defines music therapy as an allied healthcare

profession, provides brief analysis of existing literature to support music therapy
application with ALS, describes music therapy service as a part of multidisciplinary

care at ALS Centre Moscow and gives a rationale for continued research.

Chapters 3 through 5 explain the study methodology, including study aims and
design (Chapter 3), choice of outcome measures (Chapter 4) and full description
of the music therapy protocol (Chapter 5).

The results presented in chapters 6 through 9 provide detailed analysis of the study

results, including recruitment data, feasibility data and biomedical data. Then a

summary outline of the results is provided.

Case studies follow in Chapter 10. Case study sketches offer a deeper insight into
the process of home-based music therapy protocol implementation with study

participants — Moscow residents who have early and mid-stage ALS.

Chapter 11. Discussion, provides interpretation of the study results, limitations to

the study, reflection on its process and implications for future research. The

Conclusion highlights the main study findings. References and Appendices follow.
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CHAPTER 1

AMYOTROPHIC LATERAL SCLEROSIS: CLINICAL
PRESENTATION AND CARE

ALS AETIOLOGY, PRESENTATION AND SURVIVAL

Amyotrophic lateral sclerosis (ALS), also known as motor neurone disease (MND)
or Lou Gehrig's disease, is a group of rapidly progressive fatal neurological
diseases involving the brain and spinal cord. The disease affects over 400,000 of
the world’s population and leads to over 100,000 deaths every year. Clinical
presentation is phenotypically heterogeneous and depends on the type of onset.
Limb onset is the most common, its first symptoms include compromised gait and
manual dexterity. Bulbar-onset ALS patients first experience the symptoms in head
and neck region, such as slurred speech or difficulty swallowing. There are also
rare truncal-abdominal (axial) and respiratory onsets. At least 90% of ALS cases
are considered sporadic, which means the disease seems to occur at random with
no clearly associated risk factors and no family history of the disease (Qureshi,
2006). The pathophysiology mechanisms behind ALS are not clear and may
include oxidative stress, protein misfolding and aggregation, skeletal muscle
dysfunction, glutamate excitotoxicity, mitochondrial dysfunction,
neuroinflammation, and apoptosis (Patel and Hamadeh, 2009). The median
survival from onset of the disease is estimated to range from 20 to 48 months,
however 10-20% of ALS patients survive longer than 10 years (Chio, 2009).

It is estimated that the number of ALS cases in the world will increase from 222,801
in 2015 to 376,674 in 2040, representing an increase of 69% (Arthur et al., 2016).
The demand for supportive treatment and care will increase proportionally. Whilst
ALS impacts its sufferers profoundly in many ways, it is essential that novel
treatments address the aspects of the disease most crucial for the patients’ quality
of life, functional independence and survival. A brief overview of some ALS
symptoms and their presentation follows, in order to provide a rationale for the

suggested music therapy treatment protocol.
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BULBAR AND RESPIRATORY INVOLVEMENT IN ALS

People with ALS have multiple and complex needs. Among physical symptoms of
the disease are respiratory dysfunction, dystussia (disordered cough), dysphagia

(difficulty swallowing) and dysarthria (motor speech disorder).

Respiratory dysfunction, manifested as dyspnea on exertion and orthopnea (Green
et al., 2013) is common in ALS. Nocturnal hypoventilation disrupts normal sleep
and leads to excessive daytime fatigue, morning headaches, insomnia and
impaired cognition. Expiratory muscle weakness leads to ineffective clearance of
airway secretions and, subsequently to higher risk for aspiration, bronchitis, and
pneumonia. (Schoser et al., 2017). Weakening of the respiratory function and
adherence to noninvasive ventilation (NIV) are the leading causes of anxiety of
persons with ALS (Kaub-Wittemer et al., 2003; Miller et al., 2009), and respiratory
failure has been cited as the leading cause of death (Corcia et al., 2008; Wolf et
al., 2017).

Most persons with ALS, regardless of the onset type, will experience bulbar
symptoms (del Aguila et al., 2003). Bulbar dysfunction is recognized to have a

major negative impact on quality of life and longevity in ALS (Smith et al., 2017).

93% of persons with ALS experience speech impairments at some point during the
disease progression (Plowman, 2015). Loss of natural communication is regarded
by the patients as one of the worst aspects of the disease (Hecht, 2002). Human
speech requires highly coordinated work of all four speech subsystems:

respiratory, phonatory, resonatory and articulatory (Figure 3).
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Figure 3. Four speech subsystems
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Source: (Green et al., 2013)

Weakening of respiratory musculature results, among other changes, in increased
amount and frequency of pauses during speech (Green, Beukelman and Ball,
2004).

Changing pattern of vocal fold vibration and viscoelastic properties of vocal fold
tissue lead to disordered phonation: abnormally high or abnormally low vocal pitch,
limited pitch range, interrupted or uneven tone production due to instability of vocal
fold vibration, and high noise-to-harmonic ratios (Green et al., 2013).

In the resonatory subsystem, velopharyngeal muscle weakness leads to continual
opening of the velopharyngeal port during speech, which results in abnormal air
emission through the nose and, consequently, increased nasal resonance
(hypernasality), which, in severe cases, makes speech unintelligible. Hypernasality

affects most persons with ALS (Carrow et al., 1974).

Articulation requires well-coordinated work of tongue, lips and jaw. With ALS
progression, articulatory movements become smaller in extent, slower in speed
and longer in duration (Mefferd, Green and Pattee, 2012). Speaking rate has been
observed to gradually slow at early stages of ALS even as speech intelligibility
remains relatively high (Beukelman, Fager and Nordness, 2011; Nishio and Niimi,
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2000).

Dysphagia occurs in up to 85% of ALS patients throughout the disease course
(Pattee et al., 2019). Patients with dysphagia reported social isolation, fear and
decreased mental health (Paris et al., 2013). Dysphagia and malnutrition contribute
to 25.9% of ALS mortality and increase the risk of death by 7.7 times (Chio, 2009;
Desport et al.,, 1999; Yang, 2011). Aspiration pneumonia and dehydration have
also been cited among the leading factors contributing to mortality in ALS (Corcia
et al., 2008; Czaplinski, Yen and Appel, 2006a).

Emotional lability (pseudobulbar affect, PBA) is frequently correlated with bulbar
involvement in ALS. PBA manifests in rapid, often exaggerated changes in mood,
such as uncontrollable laughing or crying or heightened irritability. The symptom
may be extremely confusing and disruptive, especially when communicating with
those who are not aware of the nature of the problem (Hanson, Yorkston, Britton,
2011).

COGNITIVE, BEHAVIOURAL AND PSYCHOLOGICAL SYMPTOMS
IN ALS

Whilst in the past ALS was considered distinctly a disorder of the motor system,
current evidence suggests that some cognitive impairment (ALSci) or behavioural
impairment (ALSbi) occurs in up to 50% of cases, and co-morbid frontotemporal
dementia (ALS-FTD) occurs in approximately 14% of patients with a new diagnosis
of ALS (Phukan et al., 2012). There is currently understanding that “pure” ALS and
“pure” frontotemporal dementia (FTD) present, as neurodegenerative conditions,
along a clinical, pathological and genetic continuum. This idea is supported by
identification of similar biomarkers and gene causative in both diseases (Hardiman,
2012; llan-Gala et al., 2018; Ji et al., 2017; Lillo et al., 2010).

ALS patients with frontotemporal syndrome are more severely impaired in
executive function, attention, language and memory than patients with pure form
ALS and also have shorter survival times than those without cognitive or
behavioural impairment (Oh et al., 2014). Cognitive impairment has potential to
influence the treatment and equipment needs of persons with ALS and to impede
their safety and medical decision making; emotional perception deficits may lead

to impaired relationship with caregivers (Achi and Rudnicki, 2012). Formally
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assessing cognitive-behavioural status of patients may be necessary when
providing medical care recommendations or recruiting for research, which is
routinely done using recently developed Edinburgh Cognitive and Behavioural ALS
Screen (ECAS) (Abrahams et al., 2014).

Depression is prevalent in ALS. It is associated with disease severity at initial
assessment and has detrimental effects on survival and quality of life (Thakore and
Pioro, 2016). It is reported that high levels of anxiety are often present in persons
with ALS during the diagnostic phase and the earlier period after the diagnosis
(Vignola et al., 2008). Depression and anxiety are undertreated in ALS, and
psychological and pharmacological for their prevention and treatment are only

minimally addressed in literature (Kurt et al., 2007).

BRIEF SUMMARY OF ALS SYMPTOMS

Though initial symptoms and rate of ALS progression vary greatly from patient
to patient, the disease onset is typically gradual. Progressive muscle weakness
due to degeneration of motor neurons results in compromised gate and manual
dexterity, stiff muscles, cramps, fatigue, and, eventually, immobilization. Bulbar
involvement leads to slurred speech, difficulty breathing and eating, and
emotional lability. Respiratory and bulbar dysfunction has a major impact on
mental health, quality of life and longevity in ALS. ALS-specific speech
impairments and the loss of communication are regarded by the patients as one
of the worst aspects of the disease. Dysphagia leads to malnutrition and social
isolation, whilst aspiration pneumonia and dehydration are considered major
factors contributing to mortality in ALS. Pseudobulbar affect causes disruption
in everyday life situations. Cognitive or behavioural impairment occurs in up to
50% of ALS cases. The recently developed and now routinely used Edinburgh
Cognitive and Behavioural ALS Screen (ECAS) allows to assess cognitive-
behavioural status of the patients when providing medical care
recommendations or recruiting for research. Depression and anxiety are

prevalent in ALS, but these conditions are currently undertreated.
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THE ROLE OF CAREGIVERS IN ALS CARE

Caregivers’ physical and emotional health and quality of life are significantly
impacted when ALS occurs in the family (Qutub et al., 2014; Williams et al., 2008).
Family caregivers play a key role in ALS care, providing care for 47 hours per week
on average (Galvin et al., 2016) and actively participating in clinical decision
making (Aoun et al., 2013). Since nearly any treatment or rehabilitative activity
intended for persons with ALS requires the caregivers’ participation and directly
affects their quality of life, it is important to include the caregiver’s perspective when

designing and researching ALS supportive care.

MULTIDISCIPLINARY ALS CARE

Considering the complex needs of persons with ALS, coordinated care using a
clinic-based, specialist ALS multidisciplinary team approach is suggested by the
National Institute for Health and Care Excellence (UK) guideline (NICE, 2016). The
Academy of Neurology recommends that patients are seen by a comprehensive
team of health care professionals who each focus on specific health domains
including walking, breathing, speaking, eating, activities of daily living, and
psychosocial needs during one clinical visit (Plowman et al., 2016b). Such a team
often includes a physician — neuromuscular specialist, a physical therapist, an
occupational therapist, a speech language pathologist, a respiratory therapist, a
nurse coordinator, and a social worker. Additional specialists, such as nutritionists,
pulmonologists, gastroenterologists, assistive technology experts, psychologists,
palliative care providers, chaplain or priests, may also be present (Majmudar, Wu
and Paganoni, 2014; Andersen et al., 2012; Rooney et al., 2015). Multidisciplinary
ALS care has been shown to increase survival of persons with ALS and to improve

their quality of life (Van den Berg, 2005) (Figure 4).
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Figure 4. ALS multidisciplinary care model
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TREATMENTS AVAILABLE FOR ALS

Non-invasive ventilation (NIV) for respiratory support, gastrostomy feeding for
dysphagia, and riluzole and edaravone medications at the last clinical stage of ALS
(Fang et al., 2018; Khairoalsindi and Abuzinadah, 2018) are the only recognized
and approved methods known to prolong survival for persons with ALS (Knibb et
al., 2016).

The use of complementary and alternative treatments - non-mainstream treatment
used in addition to (complementary) or instead of (alternative) standard evidence-
based care - is highly prevalent among persons with ALS (Adams, Lee and Peng,
2018; Bedlack et al., 2015). These treatments include diets, nutritional
supplements, cannabis, acupuncture, chelation, energy healing, massage and
yoga (MacNeill, 2015; MacNeill, 2016). In the recent critical review of
complementary and alternative medicine use in ALS (Adams, Lee and Peng, 2018)
acupuncture, vitamins, Chinese medicine, massage therapy, and dietary/herbal
supplements are listed among the most popular alternative treatments among

persons with ALS. Risks and benefits of complementary and alternative treatments
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for ALS are not well understood. These treatments can be expensive and
potentially harmful (Bedlack and Hardiman, 2009). ALSUntangled

(http://www.alsuntangled.com) is the authoritative online platform that offers

reviews of off-label ALS treatments by researchers and scientists to assist ALS
practitioners and persons with ALS in treatment choices. No review of music
therapy or of exercises for bulbar and /or respiratory dysfunction in ALS was

available among the ALSUntangled reviews, as of May 2020.

THE ROLE OF EXERCISE IN ALS CARE

Until recently, persons with ALS have been discouraged from exercising based on
the assumption that exercise can lead to muscle fatigue and increase patients’
disability (Sinaki and Mulder, 1986). This assumption however is not supported by
scientific evidence (Bello-Haas, 2007; Drory, 2001; Lisle and Tennison, 2015;
Pinto, 2012; Pinto et al., 1999). To the contrary, there is evidence that physical
inactivity secondary to ALS may lead to cardiovascular deconditioning, disuse
weakness and consequential muscle atrophy. Reviews by Chen (Chen, 2008) and
Almeida, Silverstre et al. (Almeida et al., 2012) support evidence for moderate
physical exercise in ALS, whilst highlighting the importance of supervised,
individualized training programs. A Cochrane review (Dal Bello-Haas and Florence,
2013) concluded there was no solid evidence to deem exercise in ALS beneficial
or harmful and emphasized the need for further research. Recent data suggests
that such exercise may be beneficial for cellular and morphological adaptations in
motor neuron function and thus may help to maintain motor function (Plowman et
al., 2016b). New studies (Kitano et al., 2018; Lunetta et al., 2016) suggest that
strictly monitored exercise programs reduce motor deterioration and improve
functional independence of persons with ALS. Most clinical studies to date suggest
that exercise training including stretching, resistance, endurance or concurrent
training, has beneficial impact on the quality of life of ALS patients, because it
increases their functionality and, in some cases, their muscle strength and/or their
cardiorespiratory function. However, small sample sizes, non-representative
control populations, heterogeneous disease stage of patients, and the presence of
confounders are common in such studies (Tsitkanou et al., 2019). Further, rigorous
research is necessary to understand the impact of physical exercise on persons
with ALS.
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EXERCISE TO SUPPORT BULBAR AND RESPIRATORY
FUNCTION IN ALS

A literature review entitled “Is There a Role for Exercise in the Management of
Bulbar Dysfunction in Amyotrophic Lateral Sclerosis?” examined a total of 18
exercise-based intervention studies published in peer-reviewed journals between
1960 and 2014 (Plowman, 2015). Of these, no experimental studies examined the
impact of targeted exercise on speech or swallowing function. Mild to moderate
intensity limb or respiratory exercise, applied early in the disease, was noted to
have a beneficial impact on motor function and survival. It was concluded that the
research to support or refute the role of exercise in the management of bulbar

dysfunction in ALS represents a critical area of future investigation.

The evidence has been emerging in recent years which suggests that respiratory
training may have a positive effect on respiratory and swallowing functions in ALS
and that such exercise may be beneficial for cellular and morphological adaptations
in motor neuron function and thus may help to maintain motor function (Pinto, 2012;
Plowman et al., 2016b; Tabor et al., 2016). Although there is lack of evidence
supporting the use of strengthening exercises for improving speech in persons with
ALS, there is no evidence of such exercises being harmful (Hanson, Yorkston and
Britton, 2011).

The next chapter of the thesis outlines the unique benefits music therapy may offer
to persons with ALS and provides a rationale for developing a music therapy
treatment protocol to support bulbar and respiratory functioning in early and mid-
stage ALS.
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CHAPTER 2

MUSIC THERAPY POTENTIAL IN
MULTIDISCIPLINARY ALS CARE

MUSIC THERAPY DEFINITION

Music therapy is the evidence-based professional clinical application of music and
its elements to improve psychological, emotional, cognitive, physical and social
health and wellbeing of human individuals and communities (Davis et al., 2008;
Pedersen and Wigram 2002; Wheeler, 2015; Hanser, 2018). Professionally trained
music therapists are well equipped to provide symptomatic care for people with
neurodegenerative diseases (Magee, 1998). They can adapt interventions to the
increasing and changing disability of each patient as the disease progresses, whilst
maintaining a trusting therapeutic relationship. The growth of scientific knowledge
about music perception and production and the effects of these on non-musical
brain and behavior functions has led to the development of clinical techniques to
treat cognitive, sensory, and motor dysfunctions resulting from neurological injury

or disease (Thaut and Hoemberg, 2016).

MUSIC THERAPY FOR ALS: EXISTING EVIDENCE

Research in clinical music therapy applications for ALS is limited (Horne-
Thompson and Grocke, 2008) and presents significant challenges for a researcher
due to the heterogeneity of ALS clinical presentation and progression. There is also
a poor scientific understanding of the disease mechanisms (Bonafede and Mariotti,
2017) and the ethical issues of research involving terminally ill people (Byock,
1999). It has been suggested that MT could contribute to interdisciplinary ALS care
(Petering and McLean, 2001). There is anecdotal evidence that MT increases
mind-body connection (Lings, 2014), reduces distressing physical symptoms such
as dyspnoea and pain, and associated feelings of loneliness, anxiety and sadness
for patients with advanced ALS (Forrest, 2002). It is further suggested that MT is
“pleasant and restorative” for persons with ALS who have a tracheostomy and for
their families (Kondo, 2017a). It provides families affected by ALS with

opportunities for shared meaningful activities (Schmid, 2016). The first randomized
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controlled trial of active music therapy with ALS found that active music therapy
increased communication, improved quality of life and decreased the physical
symptoms of the disease for participants during hospital stay (Raglio et al., 2016).
Music-assisted relaxation may be a useful strategy to reduce discomfort of
noninvasive ventilation experience for persons with ALS (Davies et al., 2016). This
evidence demonstrates that, albeit currently underused, music therapy could be
one of the modalities of supportive rehabilitation in ALS, potentially providing

multiple benefits for persons with ALS and their families.

TARGETING NEUROPLASTICITY IN ALS

The literature review conducted for this research did not locate any studies
addressing the use of music therapy techniques for the neurorehabilitation of
persons with ALS (e.g. supporting motor, cognitive, respiratory, swallowing,
speech functions). Empirical evidence and research with other clinical populations
suggest that such interventions may be beneficial (Gregory, 2002; Sarkamo et al.,
2008; Tamplin, 2008; Bukowska et al., 2016; Kim, 2010). Patient’'s motivation to
work towards therapeutic goals may increase with the use of music (Thaut and
Hoemberg, 2016), and since loss of motivation is a major factor in persons with

ALS, music-based interventions may be of help (Lillo, Mioshi and Hodges, 2012).

Music is a form of multisensory stimulation that has a positive influence on
neuroplasticity because it requires integration of audiovisual information along with
appreciation of abstract rules necessary for development of music production skills
(Shaffer, 2016). Advances in neuroimaging and growing scientific evidence have
made it possible to use music more effectively to treat cognitive, sensory, and
motor dysfunctions that come from human neurologic diseases (Sihvonen et al.,
2017). Music engages a vast network of regions located in both hemispheres of
the brain, that share processing components with other functions, such as those
involved in language, movement, reasoning and experiencing emotions (Thaut,
Mclntosh and Hoemberg, 2015; Koelsch, 2014; Peretz and Zatorre, 2005; Zatorre,
Joyce and Virginia, 2007) (Figure 6).
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Figure 6. Schematic representation of shared processing for music and non-
musical functions
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Neuroplasticity, the capacity of brain cells to modify, change and adapt its structure
and functioning in response to experience, plays an increasingly important role in
clinical neuroscience (White, 2011). In the past, it was believed that neuroplasticity
only took place at time-limited epochs during early development. Recent findings,
however, suggest that plasticity mechanisms can operate throughout lifespan.
Moreover, (Voss et al., 2017) argue that degraded sensory inputs can trigger
plasticity within primary sensory cortex, possibly as a result of an adaptive
mechanism in cases of neurodegenerative and neuropsychiatric conditions where
plasticity mechanisms are dysregulated, like, for example, in dementia.

Benefits of music therapy for persons with dementia are currently recognized and
are being actively researched (Langhammer et al., 2019; Livingston et al., 2017;
Raglio et al., 2008; Raglio et al., 2012; van der Steen et al., 2018; Baird and
Samson, 2015). As discussed in Chapter 1, ALS and FTD present a disease
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spectrum (Ng, Rademakers and Miller, 2015). It is also known that proprioceptive
sensory neurons are affected by ALS-causing mutation (Vaughan et al., 2015). We
may speculate that plasticity could be triggered in persons with ALS, making music
therapy applications beneficial for the ALS population, via similar mechanisms to
those in dementia. This is a novel idea, however, and it calls for diligent attention

of clinicians and researchers.

MUSIC THERAPY FOR ALS: DEVELOPING CLINICAL APPROACH

Active (participatory) music therapy treatment with therapy goals from the physical
domain (respiration, speech, swallowing) is a novel concept in ALS care, as are
rehabilitative exercises for ALS, in general. The principal researcher was invited to
develop an ALS-specific music therapy program for the patients of ALS Centre
Moscow in 2013. ALS Centre Moscow is a collaboration between three Moscow
hospitals providing home-based multidisciplinary care for persons with ALS and
their families since 2012. No organization specialized in helping persons with ALS
existed in Russia before that. An experimental music therapy protocol consisted of
interchangeable blocks of exercises and addressed the varying and constantly
changing physical, social, communicative, cognitive and spiritual needs of the
patients and their families. Parts of this original protocol aimed at bulbar and
respiratory function support became the prototype for the music therapy protocol

used in this study (see Chapter 5. Music therapy treatment protocol).

Drafting of the innovative music therapy protocol was based on the in-depth study

of the existing literature (see previous section “Music Therapy for ALS: Existing

evidence”), the consultations with the medical team of the ALS Centre Moscow,
the clinical experience of the principal researcher with other adult populations and
the informal learning about personal experiences and perceptions of the disease

from ALS patients.

Disbelief, grief, anger, confusion, distorted sense of self, and social
disconnectedness are common consequences of ALS diagnosis. Evidence from
psychosomatic and health psychology research fields demonstrate a close bilateral
interrelation between mind and body, with emotions affecting cardiovascular and
immune system responses and physiological events impacting an individual’s
psychological state (Sarkamo et al., 2008). Based on this evidence and previous

clinical experience with various adult populations, the principal researcher
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hypothesized that music therapy, in the form of song singing, song writing, lyrics
substitution, listening to and discussing music, meditating and reminiscing to
music, and interactive improvisation, may decrease stress, strengthen the mind-
body connection and help persons with ALS to regain coherent self-image.
Similarly, it was hypothesized that music assisted relaxation could be used to
alleviate anxiety, to ease manifestations of pseudobulbar affect and to provide

relief from distressing thoughts.

Overwhelming emotions and co-morbid cognitive and behavioural impairments,
especially apathy, may prevent persons with ALS from making timely, informed
decisions regarding their treatment, such as use of the non-invasive ventilation,
gastrostomy or tracheostomy. Whereas patients at ALS Centre Moscow were
generally reluctant to accept psychotherapy services, a music therapist was often
able to establish a working relationship with patients and, through live music
making, non-verbal interaction and meaningful conversation, to increase
motivation, enhance mood, decrease apathy and create a safe emotional space —
a “container” for the overwhelming feelings and reactions, thus freeing up mental

energy and focus necessary for treatment planning and adherence.

Similarly, music therapy sessions provided a psychologically safe environment for
persons with ALS and their caregivers to explore the changing dynamics of their
relationship, and the peak experience of cooperative music making provided
opportunities for positive socialization and communication. Interactive music
improvisation utilizing simple instruments or adaptive music technology became a
way of non-verbal communication, self-expression and playful, though meaningful,
relating to others. Other techniques, such as free associative singing and musical
life review, can facilitate deeper psychodynamic work with ALS patients and their

families.

Active music making, such as playing simple musical instruments to the beat, and
moving to music also served as a form of moderate physical exercise for persons
with ALS who were not able to engage in a physical therapy program. This first
clinical evidence also suggested that structured, individualized breathing and vocal
exercises had the potential to sustain bulbar and respiratory functions in early and
mid-stage ALS.

The principal researcher and another music therapist worked with patients at the
ALS Centre Moscow intermittently from 2014 to 2016. In 2017, following the
increased demand for the service, two specialists formally trained in music therapy
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applications for neurological clinical practice and supervised by the principal
researcher were added to ALS Center Moscow multidisciplinary team. These
specialists were regularly referred by the medical team to patients at various stages
of the disease progression and worked with a wide spectrum of psychological and
physical goals. Positive feedback received from the persons with ALS who
participated in the program in the years 2014 — 2017 and their families supports
our tenet that introducing music therapy as a supportive modality of
multidisciplinary ALS care has the potential to increase quality of life and wellbeing,

as the following quotes reflect:

o ‘| feel lighter and happier after we do music” — Person with ALS

e “lcanrelax, | cry less and feel less nervous after a (music therapy) session”
— Person with ALS “Unless | do my (music therapy) exercises, it is difficult
for me to start speaking in the morning. | notice that after the exercises
speech is easier for me, and my family understand me better” — Person with
ALS

e “My swallowing improved, | can again take water with my lips and | have
almost stopped gagging when | eat — something | constantly experienced
in the past” — Person with ALS

e “Music therapy was very important for mom. She always smiled when she

spoke about the sessions” — Caregiver

NEED FOR CONTINUED RESEARCH

In the absence of a curative treatment, a wider range of rehabilitation options must
be considered for persons with ALS, enabling them to reach their fullest potential
and best quality of life, delaying the disease progression and prolonging the
lifespan (Paganoni et al., 2015). Music therapy provides a unique combination of
psychological, physical, social and communicative benefits for patients with
neurodegenerative conditions. Although the physical and psycho-emotional needs
of people with ALS that music therapy can potentially attend to are many and

varied, existing literature (see Chapter 1. Amyotrophic lateral sclerosis: clinical

presentation and care) and clinical evidence suggest that researching the role of

an individualized, carefully monitored music therapy program to support the
respiratory and bulbar functions of people with ALS currently constitute the highest

priority, as these functions directly affect survival.
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It is not possible to conduct music therapy treatment for bulbar and respiratory
rehabilitation during outpatient clinics, because regular, frequent meetings are
required in order for persons with ALS to learn the new respiratory and voice skills.
The group setting has been reported to be effective for respiratory muscle training
of persons with spinal cord injury (Tamplin, 2011). However, the heterogeneity of
ALS presentation, limited mobility in an urban environment due to lower limb
involvement and psychological vulnerability of persons with ALS associated with
rapid disease progression are important factors to consider when planning the
intervention for this clinical population. One-to-one in-home therapy may be a

safer, less burdensome and more effective option.

Community services are a relatively new way to deliver rehabilitative music therapy
treatment. Previous research has explored the feasibility of home-based music
therapy interventions (Kim, 2010; Yang, 2016; Street et al., 2018; Holden et al.,
2019; Schmid and Ostermann, 2010). There is limited existing research for home-
based MT for ALS (Schmid, 2016). Furthermore, music therapy interventions
conducted through ALS Moscow Centre since 2013 have not been examined
through formal research. This study contributes to the important body of research
in home-based neurorehabilitative music therapy, the latter being an efficient,
person-centered and community-oriented model of care for various clinical
populations. Applied music therapy research in a multidisciplinary clinical context
allows the collection of quantitative and qualitative data essential to assessing
safety, tolerability and feasibility of the suggested protocol, while the objectivist

case study design (as defined in Chapter 3. Study aims and design) allows

scrupulous analysis of individual responses to treatment in this heterogeneous
population (Wheeler and Murphy, 2016). This feasibility study responds to the need
for continued research in order to understand the role of exercise in bulbar and
respiratory rehabilitation in ALS (Hanson, Yorkston and Britton, 2011; Plowman,
2015).
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CHAPTER 3
STUDY AIMS AND DESIGN

STUDY AIMS

The main purpose of this research was to determine the feasibility of a home-based
music therapy protocol as an intervention to support respiratory and bulbar
functions in early and mid-stage ALS. Feasibility studies enable the researcher to
determine whether a novel intervention is appropriate for further investigation, if
research methods or protocols need modification and how these changes may
occur (Bowen et al., 2009). Since this was the first study to examine the role of
music therapy in supporting bulbar and respiratory functions of persons with ALS,
it focused on the safety and tolerability of the treatment protocol. Additionally,
inquiry was made into the most sensitive and feasible tools to assess the treatment

effect.

ALS is a complex health condition and its development is poorly predictable in each
individual case. It affects most dimensions of everyday life, places great burden on
the patient and their family and friends, who acts as caregivers, and presents
unexpected challenges constantly. High dropout rates and missing data are
common for studies of ALS (Atassi et al., 2013). Assessing feasibility of a home-
based music therapy protocol with multiple quantitative and qualitative
measurement outcomes is essential before planning a definitive study on effects

of music therapy treatment.

STUDY DESIGN: UTILIZING MIXED PARADIGMS

The objectivist case study design, in the form of an ABA mixed methods case
series with repeated measures, was employed in this research. The objectivist
case study design is one of the designs particularly suitable when developing an
innovative research protocol. The term was coined by Ridder and Fachner in
(Wheeler and Murphy, 2016) and refers to a research method that bridges
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objectivity and subjectivity in its inquiry. An objectivist case study is defined as an
intensive examination of an individual or a group with the use of a quasi-
experimental research design to determine the effect of an independent variable

on one or more dependent variables.

The obijectivist case study allows the in-depth study of a phenomenon in the real-
world practice, where the clinical situation is not manipulated. Similarly to case
study research, multiple sources of data are used to investigate the phenomenon
from different, perspectives. Specific for the objectivist case study is the inclusion
of objective data such as physiological measures or biomarkers, as well as
descriptive and observational data transformed to numerical entities. The objective
data is thus triangulated or correlated with qualitative data. The risk of bias is
reduced through using experimental approaches with comparison to baseline or

pre-measurements where the participant serves as his or her own control.

Although beneficial functional outcomes for music therapy with persons with ALS
had been observed in the principal researcher’s clinical practice, extreme care had
to be taken when creating a standardized, uniform treatment protocol that
potentially could be applied widely with this clinical population. Disease
progression and symptoms are highly variable in each individual care of ALS, and
standard rates of decline are not defined. Physical responses and emotional
reactions to treatment may be difficult to predict. Complicating the research in this
field even further is the absence of standardized outcome measures and tools to

assess bulbar function in ALS.

Small number, mixed-method case series design with repeated measures offered
the opportunity to pay careful attention to the individual processes of the
participants, whilst providing an objective outlook on feasibility of the protocol
implementation with this clinical population. Qualitative data in the form of
physiological and acoustic measures and numerical observational and self-
reported data collected and analyzed, along with the study participants’ interviews,
music therapist’s treatment notes and research field notes. This allowed for a

rigorous and systematic exploration of music therapy experience and outcomes.

Including objective measures may help to reduce bias in the situation where most
of the data is collected in the field and it is, consequently, not possible to blind
participants and research assistants. However, the objective, numerical measures
still have the risk of showing changes due to the Hawthorne Effect in a situation

when the research participant is aware of being observed and acts accordingly.
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CONTROL AND EXPERIMENTAL CONDITIONS

The number of participants recruited for this study (n=8) was defined by availability
and limitations of the study host resources (including research assistants, research
nurses, volunteers and the funds allocated for transportation expenses necessary
to take the participants to and from the laboratory) and of the principal researcher,
who conducted the treatment and data analysis. These limitations are discussed

in more detail in section Study limitations of Chapter 11. Discussion.

All participants started the trial simultaneously and served as their own controls

across the three phases of the study:

- Run-in phase (weeks 1 through 6),
- Treatment (therapy) phase (weeks 7 through 12),
- Follow-up (wash-out) phase (weeks 13 through 16).

As discussed previously, patterns of ALS presentation and progression vary
significantly. Even the relatively narrow recruitment criteria for this study allow for
vast differences between the participants’ responses to music therapy treatment
and natural disease progression. Reliable predictors of decline in ALS are yet to
be found (Ong, Tan and Holbrook, 2017). However, it is largely agreed among
clinicians that, as a rule, every patient follows their own pattern of disease
progression, and the speed of the past progressive decline is, to some extent,
predictive of their future progressive decline. It makes sense, therefore, to regard
the treatment (therapy) phase as the experimental condition, whilst viewing the
run-in phase and follow-up phase as control conditions for this study, rather than
to recruit a larger group in order to randomize the participants into treatment and

control arms.

The duration of the follow-up phase was planned to be shorter than the run-in and
the treatment. In the summer most people who are unemployed move temporarily
to their country houses (“dachas”) and extending the follow-up period to six weeks
could prevent full follow-up data collection. This cultural context had to be taken
into consideration when planning a study in the spring going into the summer. The
shorter follow-up period was factored in when calculating the biomedical data

trends (see Chapter 8. Biomedical data analysis results) and presents a limitation

to this study, as discussed in the Unequal phase durations.
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INTERPRETATION OF BIOMEDICAL DATA

Quantitative and qualitative data were collected at multiple time points during the

study, as described in Chapter 4. Outcome measures and data collection. It has to

be emphasized that, since ALS is a progressive incurable neurodegenerative
condition, gradual decline of respiratory and bulbar functions is expected, with no
improvement possibility. When interpreting the long-term data outcomes, it is
understood that the direction and the rate of change observed during the run-in
period is expected to stay similar if music therapy treatment has no effect. If music
therapy has been beneficial for a participant, the trend would be reversed. If the
trend is unchanged or amplified, the reason could be that music therapy had a
negative effect or that participants' condition declined rapidly. The trends are

explained and analyzed in detail in Chapter 8. Biomedical data analysis results.

STUDY HOST AND LOCAL RESEARCH TEAM

Study host, ALS Centre Moscow (Russia), is a non-governmental collaboration
between three Moscow hospitals providing home-based multidisciplinary care for
persons with ALS and their families since 2012. Approximately 110 ALS patients
out of roughly 950 persons with ALS residing in the Moscow region are followed by
the team at any given time. Music therapy was first introduced at the Centre in
2013 by the principal researcher. Two music therapists currently work at the

Centre.

The medical director of the ALS Moscow Centre gave full approval for this study
(see Appendix A). Three research nurses and two research assistants helped to
collect data. The principal researcher implemented the six-week home-based
music therapy treatment for this study and coordinated the research team work and

the resulting data analysis.
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ETHICAL APPROVAL AND COLLABORATIONS

Clinical research with human subjects required full compliance to research ethics
in two countries for this study. Ethics clearance was obtained from Moscow
Municipal Independent Ethics Committee (Moscow, Russia) and from the Faculty
Research Degrees Sub Committee at Anglia Ruskin University (Cambridge, UK)
(see Appendices B and C). This research protocol was developed to comply with
international ethics guidelines on research with human participants. The study was
conducted in accordance with the Declaration of Helsinki and in accordance with

General Data Protection Regulation.

Indispensable for the research process was direct help with pseudonymized data
analysis from a statistician from the School of Medicine, Anglia Ruskin University
(Chelmsford, UK), speech-language clinicians at Speech and Feeding Disorders
Lab, Massachusetts General Hospital (Boston, MA, USA), and Bulbar Function
Lab, Sunnybrook Research Institute (Toronto, Canada), and an information

technology (IT) specialist from Canopy Education Inc (Cambridge, MA, USA).

As recognized in Acknowledgements, this study would not be possible without
generous pro bono advice from many clinicians and leading experts in ALS care
across different professional fields. This study is registered with the U.S. National
Library of Medicine ClinicalTrials.gov database, NCT03604822.

RECRUITMENT

Consecutive sampling strategy was employed in order to avoid bias in regard to
the disease onset: all newly diagnosed patients living in Moscow city limits and
meeting the inclusion and exclusion criteria were invited to participate, until the
desired sample size (n=8) was achieved or the cut-off date for recruitment was

reached.
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INCLUSION CRITERIA

Diagnosis of probable or definite ALS by the revised El Escorial criteria
(Brooks et al., 2000) confirmed by the neurologist at ALS Moscow Centre

prior to screening for enroliment.

Amyotrophic Lateral Sclerosis Functional Rating Scale - Revised
(ALSFRS-R) (Rooney, 2017) bulbar subscore = 9, but < 11, where bulbar

subscore=the sum of ALSFRS-R questions 1-3 (maximum score of 12)
Forced vital capacity (FVC) greater than 60%

Unimpaired cognition as evidenced by Edinburgh Cognitive and
Behavioural ALS Screen (ECAS, Russian version) cut-off scores adjusted

for age and education (Chernenkaya et al., 2018; Abrahams et al., 2014)
Able to consent to treatment

Native speakers of Russian

The amyotrophic lateral sclerosis functional rating scale-revised (ALSFRS-R) is a
common primary outcome measure to assess disease severity in ALS in clinical

practice. However, as discussed in Chapter 4. Outcome measures and data

collection, earlier studies have found that ALSFRS-R may represent a less
insensitive tool for the identification and tracking of bulbar function over time
(Green et al., 2013). (Bakker et al., 2017) suggest that ALSFRS-R constitutes a
profile of four clinically relevant domain scores (bulbar, fine motor, gross motor,
and respiratory function) rather than a total score that expresses disease severity.
In the current study, only the bulbar subscore of ALSFRS-R, i.e. the sum of points
from questions 1-3 assessing speech, salivation and swallowing, was used as an
inclusion criterium for the study, rather than the total score. This allowed to include
all the patients with preserved or mostly unimpaired bulbar functioning, regardless

of their disease onset type, their motor functioning and their respiratory functioning.
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EXCLUSION CRITERIA

- Tracheostomy or mechanical ventilation

- Diaphragmatic pacer

- Significant concurrent respiratory disease
- Allergies to barium

- Receiving any other experimental treatment for dysarthria, dysphagia,
dystussia and dyspnoea for the duration of the study

- Receiving any other music therapy treatment for the duration of the study

RECRUITING CAREGIVERS TO PARTICIPATE IN THE STUDY

As discussed in Chapter 1. Amyotrophic lateral sclerosis: clinical presentation and

care, caregivers play a crucial role in the care of persons with ALS. Therefore,
when researching the feasibility of the music therapy treatment protocol, it is helpful
to take caregivers’ perspective into account. At the same time, it is of no lesser
importance to maintain autonomy and dignity of participants — persons with ALS in
their reliance on caregiver’s support during the study. If designated by the primary
participants, and only with their permission, their main caregivers were contacted
and invited to participate in structured interviews before and after the therapy
phase of the study. Detailed description and analysis of these interviews can be

found in Chapter 4. Outcome measures and data collection.

INFORMED CONSENT

Prospective participants were provided with a participant information sheet in their
native language (Russian) (see Appendices D, E, F and G for the Russian versions
and English translation). Each participant, including participating caregivers,
signed voluntary informed consent. Participants were provided with the withdrawal

form to sign, if they chose to withdraw from the study at any point.
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PROCEDURE

An ALS-specific, individualized MT protocol was delivered to the participants in
their homes twice weekly for the duration of six weeks by the principal researcher
— a professional, board certified (USA) music therapist. Facilitating musical
structures were composed by the researcher to support cueing, timing and intensity
of breathing and vocalization exercises. These structures were regularly adjusted
by the music therapist to suit the unique capabilities, actual individual demands
and progress of each participant. One familiar song, selected by each participant
during the first session, was used in the therapeutic singing exercise, closing each

session.

Caregivers and family members had an option to be present during the sessions,
according to the preference of each participant — person with ALS. Special care
was taken when scheduling music therapy treatment to avoid interference with

participant’s daily activities.

Printed ALS-specific voice health guidelines, compiled by the researcher, were
provided to all participants prior to starting treatment with the aim of promoting

healthy voice use habits in daily life (see Appendix H).

The participants were encouraged, but not required, to independently practice
breathing, relaxation and voice skills learned in music therapy sessions on the days
when no visit from the music therapist was scheduled, using a recorded guide (CD

or mp3 files provided via USB flash drive) and corresponding printed instructions.

Rationale for the innovative music therapy protocol used in this study and its full

description can be found in Chapter 5. Music therapy treatment protocol.

EQUIPMENT, TRANSPORTATION AND SETUP

Equipment necessary for the music therapy treatment included an acoustic guitar,
a melodica, a smartphone (with a music player and metronome apps), a pocket-
size speaker for sound amplification and a binder containing visual aids, treatment

protocol, assessment scales and data entry forms. This equipment is lightweight,
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easily transportable by urban public transportation and requires minimal space and

time for setup.

Standard portable equipment, including spirometer, respiratory pressure meter and
data entry forms, were used by qualified nurses to collect biomedical data during
regular home visits. Participants traveled to the laboratory for videofluoroscopic
swallowing study (VFSS) by taxi (paid by the study host), with assistance from
trained volunteers. Voice samples were recorded by a research assistant with a
headset microphone, a tablet computer and an audio interface in the patient’s
home. Responses to structured interviews were typed by a research assistant

verbatim on a tablet computer.
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STUDY CONSORT

The study consort is presented below in Table 1.

Table 1. Study consort

Approximately 110 ALS patients in the Moscow region are followed by the ALS Centre
Moscow team. All newly diagnosed patients living in Moscow and meeting the inclusion
and exclusion criteria were invited to participate, until the desired sample size (n=8) is
achieved. Age: 18+; ALSFRS-R bulbar subscore = 9, but < 11; FVC > 60%; unimpaired
cognition (ECAS); can consent; native Russian speakers; no diaphragmatic pacer; no
tracheostomy; no significant concurrent respiratory diseases; not receiving other music
therapy or other experimental treatment for bulbar and respiratory symptoms.
Participants started the trial simultaneously. Each participant received treatment and

served as their own control.

N4

Week 1

Data collection: home-based — FVC, MIP, MEP, PEF, CNS-BFS swallowing and bulbar
subscores, voice samples; lab — VFSS.

N4

Week 5

Data collection: participant interview, caregiver interview (questionnaire)

N4

Treatment: weeks 6 — 12

Music therapy treatment (2 X per week for 6 weeks) and data collection: home-based —
NRS respiration and NRS speech scales, attendance, adherence to independent

exercises routine (weeks 7 — 12), treatment notes.

38



v

Week 6

Data collection: home-based — FVC, MIP, MEP, PEF, CNS-BFS swallowing and bulbar

subscores, voice samples; lab - VFSS

N4

Week 12

Data collection: home-based — FVC, MIP, MEP, PEF, CNS-BFS swallowing and

bulbar subscores, voice samples; lab — VFSS.

v

Week 13

Data collection: participant interview, caregiver interview (questionnaire).

v

Follow-up: Week 16

Follow-up data collection: home-based — FVC, MIP, MEP, PEF, CNS-BFS

swallowing and bulbar subscores, voice samples.

N4

Data analysis

Analysis of feasibility and biometric data, thematic analysis of questionnaire

data.
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CHAPTER 4
OUTCOME MEASURES AND DATA COLLECTION

Quantitative data were collected at multiple time points throughout the study to
assess the main feasibility parameters: recruitment, retention and adherence to
treatment, as well as additional feasibility parameters: tolerance and self-
motivation. Analysis of numerical data outcomes implies a higher level of objectivity
and is important if we are to avoid biased outlook on the research process and
results. However, gathering qualitative data in the form of structured interviews and
therapy notes was instrumental for deeper understanding of the impact the
research and the treatment protocol have on the participants, of the physical and
emotional burden and benefits it may present for the participants, and of the

challenges and scientific inquiry opportunities it poses to the research team.

Biomedical data measurements were obtained at four time points. Collecting these
data allowed the identification of the metrics suitable for objective home-based
assessment of bulbar and respiratory functioning in persons living with ALS, to
understand the individual reactions of participants to the suggested music therapy
treatment and to monitor the common trends across the group, and to assess
feasibility of systematic bulbar and respiratory assessment in ALS for future

research.

FEASIBILITY OUTCOME MEASURES

Recruitment

All newly diagnosed patients at ALS Moscow Centre living in Moscow city limits
and meeting the inclusion and exclusion criteria were invited to participate, until the
desired sample size (n=8) was achieved or the cut-off recruitment date occurred.
Target recruitment over 80% was considered the marker of a successful feasibility
trial, as suggested by a recent overview of 30 publicly funded trials (Walters et al.,
2017).
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Retention

The total number of participants recruited was compared with the total number of

participants who completed the study to calculate retention.

When retention was estimated from 49 previously published ALS trials (Atassi et
al., 2013), the attrition rate across 49 studies was 33% * 19%, of which 15% was
due to death. Among surviving participants, the two most common reasons for
attrition were adverse events (30%) and consent withdrawal for no specific reason
(21%).

Based on these data, retention rate over 70% at the end of follow-up period was
considered the marker of a successful feasibility trial for this study. Reasons for

attrition were analyzed.

Adherence

Adherence to trial protocol, measured for 601 participants of 5 ALS clinical trials
conducted by the NEALS Consortium, was assessed as suboptimal (4.7
deviations/participant/year) by the same authors (Atassi et al., 2013). Omitting
parts of the protocol, such as outcomes and safety procedures, and out of window
visits were the most common form of nonadherence. Adherence to treatment in
real-world settings is estimated around 50% - 55.5% (Shiovitz et al., 2016;

Fernandez-Lazaro et al., 2019).

The number of music therapy sessions attended by each participant was recorded
as an adherence measure for this study. Mean adherence across all participants
who completed the study was calculated. Mean adherence for the group calculated
at over 75% music therapy sessions delivered was considered the marker of a

successful feasibility trial.

Tolerance

Short-term tolerability of the music therapy treatment protocol was assessed by
measuring change in ratings on self-reported Ease of Respiration Numerical Rating
Scale (see Appendix 1) and change in ratings on self-reported Ease of Speech
Numerical Rating Scale (see Appendix J) before and after every music therapy
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session. Answers to the questions: “How easy is it to breathe for you now?” and
“How easy is it to speak for you now?”, were recorded as a numerical outcome on
the 10-point numerical rating scale, the difference between the self-assessment
numerical value received pre-treatment and the self-assessment numerical value
received post-treatment was calculated, and the mean of all differences was taken
for every participant. Absence of (zero) change in self-assessed condition or
improved (higher scored) self-assessed condition were considered markers of the
treatment being well tolerated by the participants. The numerical rating scale (NRS)
was decided upon the continuous line visual analog scale (VAS) for this regular
evaluation because previous research demonstrated that the NRS was a more

repeatable measure than the VAS to assess breathlessness (Wilcock et al., 1999).

Self-motivation

Being a psychological construct, motivation cannot be observed or recorded
directly, and is usually measured in terms of observable cognitive, affective,
behavioral and physiological responses and using self-reports (Touré-Tillery and
Fishbach, 2014). Previous research demonstrates that outcome-focused
motivation increases the intention to pursue the activity but decreases how
persistently individuals pursue it (Fishbach and Choi, 2012). Consequently,
process-focused (internal) motivation in relation to participants’ music therapy
experience, rather than outcome-focused (extrinsic) motivation was of primary

interest for this research.

Self-reported adherence to a suggested, but not required, independent exercise
routine was recorded to assess levels of self-motivation that participants
demonstrated with regard to music therapy treatment. Any attempt to practice was
recorded, even if the exercise set was not fully completed. No fidelity data were
collected. No strategies to increase or to control the adherence were employed.
The number of independent exercises sets performed, in proportion to the number
of days when no visit from the music therapist was scheduled, recorded during the
sessions from four to 12 during the six-week treatment phase, was calculated,

measured in percent.
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Treatment experience of participants — persons with ALS

Participants’ perspective is recognized as an important element in assessing the
value of medical care interventions. Patient-reported outcome measures provide
insight into the quality of life associated with their health condition and allow for the
report on the treatment experience that comes directly from participants. They
provide the essential information about the participants’ perspective, the potential

physical and emotional burden and the benefits the protocol presents for them.

Research interview is a scientific research process based on verbal communication
aimed at gathering information, where the topic is controlled by the interviewer and
where the interviewee has a certain degree of freedom to respond to open-ended
questions (Brédart et al., 2014). Interviewees are assured of confidentiality and in
that there can be no right or wrong answers. The one-to-one interviews take place
in a safe, comfortable environment. The interviewer must have strong interpersonal
and active listening skills, and needs to establish a professional, positive, but not

overly friendly, trusting relationship with the interviewee.

Structured interviews with research participants — persons with ALS — were
conducted prior to treatment (week 5) and at the end of the follow-up period (week
16) to understand the participants’ expectations for music therapy treatment and
their impressions of the music therapy experience. The interviews included five
open-ended questions and a space to share any additional comments at the end

of the conversation.

This interview format was chosen because it provides an opportunity to elicit the
essential qualitative data, but is succinct enough not to cause voice fatigue in the
participants. The latter needs to always be considered when communicating with

persons who have ALS (see Chapter 1, section The Role of Exercise in ALS Care,

for more detail).

No audio recordings were made. Firstly, the recording process can make persons
with ALS self-conscious about their deteriorating speech and may cause them to
experience psychological distress. Secondly, it was important to avoid generating,

storing and processing additional data in this already data-rich experiment.

Participant’s answers were written down verbatim during a home visit by a trained
research assistant. After writing down each answer, research assistants read it
back to the participants for a fidelity check. The interviews were conducted in
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Russian, the language native to the participants and the research assistant, and
translated into English and analyzed by the principal researcher, who is fluent in
both Russian and English. This arrangement was due to the resources limitations
and could contribute to language and cultural bias, as well as a possibility of bias
when interpreting the results. The implications of this for future research are

discussed in Study limitations section of Chapter 11. Discussion.

Structured interviews with participants — persons with ALS — conducted prior to

music therapy treatment included the following questions:

Question 1. How, do you think, may music therapy affect your speech, breathing

and swallowing?
Question 2. How, do you think, may music therapy affect you otherwise?
Question 3. What do you expect in music therapy sessions?

Question 4. How, do you think, will it be to independently do the assigned music

therapy exercises between the sessions?

Question 5. How, do you think, may these music therapy exercises affect your

speech, breathing and swallowing?

Question 6. Other comments.

Structured interviews with participants — persons with ALS — conducted after music

therapy treatment included the following questions:

Question 1. Has music therapy affected your speech, breathing and swallowing?

In which way?
Question 2. Has music therapy affected you otherwise?
Question 3. How did it feel to participate in music therapy sessions?

Question 4. How was it to independently do the assigned music therapy exercises

between the sessions?

Question 5. Have these music therapy exercises affected your speech, breathing

and swallowing?

Question 6. Other comments.

45



Caregiver experience

As discussed previously, physical and emotional burden is significant for
caregivers of persons living with ALS. Understanding caregivers’ perspectives on
music therapy treatment provides essential information for clinical implementation

and future research.

Structured interviews with caregivers were conducted prior to treatment (week 5)
and at the end of the follow-up period (week 16) to understand their expectations
for and impressions of music therapy treatment. Primary caregivers, if identified by
participants — persons with ALS — and only with their permission, were approached
for the interviews. The same protocol was adopted as for the interviews with

research participants — persons with ALS.

The caregivers’ answers were typed verbatim on a tablet during a home visit by a
trained research assistant. No audio recordings were made. After typing each
answer, research assistants read it back to the caregivers for a fidelity check. The
interviews were conducted in Russian, the language native to the participants and
the research assistant, and translated into English by a person who is fluent in both

Russian and English (the principal researcher).

Structured interviews with participants — caregivers of persons with ALS —

conducted prior to music therapy treatment included the following questions:

Question 1. How, do you think, may music therapy affect speech, breathing and

swallowing of X (person with ALS)?

Question 2. How, do you think, may music therapy affect X (person with ALS)

otherwise?

Question 3. How, do you think, X's engagement in music therapy may affect you

as a primary caregiver?

Structured interviews with participants — caregivers of persons with ALS —

conducted after music therapy treatment included the following questions:

Question 1. Has music therapy affected X’s (person with ALS) speech, breathing

and swallowing?
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Question 2. Has music therapy affected X (person with ALS) otherwise?

Question 3. Has X’s (person with ALS) engagement in music therapy affected you

as a primary caregiver?

Question 4. Other comments.

Music therapy clinician perspective

Documentation is an essential part of any music therapy treatment (Hanser, 2018).
It can be done in many formats, more or less formal, brief or extensive. Quantitative
data, objective outlook, observation, ongoing goal-related assessment are the core
elements of music therapy documentation. Qualitative data are not of lesser
importance. The music therapist directly engages with the treatment process on
physical, cognitive, emotional and social levels of the musical and non-musical
interaction. The therapist's subjective perspective and personal reflection provide
an important ideographic first-person insight into the nature of this experience and

the interpersonal aspects of the music therapy process (Chapter 10. Case study

sketches). The challenges and the opportunities this research present to the
clinician and the whole research team can be meticulously explored (see Exploring

music therapy as a complementary treatment for ALS: the researcher’s perspective

section in Chapter 7. Feasibility data analysis results).

Individual treatment notes taken after each session and generalized “field notes”
taken twice a week, after completion of each consequent session by all the
participants, were submitted by the music therapist. Using these two formats
allowed the principal researcher to pay detailed attention to each participant’s
response to treatment and to observe the common trends, milestones and

synchronicities within the cohort.
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Thematic analysis of the qualitative feasibility data

Thematic analysis (TA) is a common method for analyzing qualitative data in
various research fields. It primarily focuses on identifying and reporting patterns of
meaning (themes) within data. Although the definition “thematic analysis” is used
as an umbrella term, the current study employs two particular approaches to
thematic analysis — reflexive thematic analysis developed by (Braun and Clarke,

2006) and narrative thematic analysis outlined by (Riessman, 2008).

Reflexive thematic analysis has been employed to analyze the interviews
regarding the treatment experience of research participants — persons with ALS
and their caregivers. Braun and Clarke (2006) define reflexive thematic analysis as
theoretically flexible TA. This method offers a variety of ways to approach the
analysis, including:
¢ an inductive way — coding and theme development are directed by the
content of the data;
¢ adeductive way — coding and theme development are directed by existing
concepts or ideas;
e a semantic way — coding and theme development reflect the explicit
content of the data;
e a latent way — coding and theme development report concepts and
assumptions underpinning the data;
¢ a(critical) realist or essentialist way — focuses on reporting an assumed
reality evident in the data;
e a constructionist way — focuses on looking at how a certain reality is

created by the data.

The following “guidelines”, or “tools”, have been suggested for TA procedure:
e familiarization with the data — reading and re-reading the data, to become
immersed in its content,

e coding — generating succinct labels that identify important features of the

data that might be relevant to answering the research question,
e generating initial themes — examining the codes and collated data to

identify significant broader patterns of meaning (potential themes),
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e reviewing themes — checking the candidate themes against the dataset,
to determine that they tell a convincing story of the data, and one that
answers the research question,

e defining and naming themes — developing a detailed analysis of each

theme and deciding on an informative name for each theme,

e writing up — weaving together the analytic narrative and data extracts.

It must be noted that these guidelines are not the rules and are to be applied flexibly
to fit the research questions and data. Moreover, the analysis is a recursive process
where movement back and force is needed throughout the phases (Braun and
Clarke, 2006). A theme captures an important aspect of the data in relation to the
research question and presents a patterned meaning within the data set. The
themes may be determined in a number of ways, though the process has to be

consistent within each particular TA.

The process of extracting themes and sub-themes from the interviews is described

in detail in Chapter 7. Feasibility data analysis results, section Taking part in music

therapy: study participants' perspectives. The data-driven inductive, semantic,

realist version of TA was applied to the participants’ interviews for this study.

Narrative thematic analysis was applied to the treatment notes and the field
notes submitted by the music therapist — principal investigator, with the purpose to
illuminate the subjective perspective of the clinician and the researcher in regards
to the treatment process and the research process. Narrative inquiry emphasizes
preserving the integrity of a particular individual in the course of the analysis
(Riessman, 2008). This is essential when researching a novel treatment protocol
realized within an ongoing therapeutic relationship (see Chapter 5. Music therapy

treatment protocol, section The biopsychosocial paradigm). However, in the

thematic approach the narrative inquiry is focused exclusively on the content
(rather than style or associated meanings). Themes emerge from the research
questions and the data themselves, and the coherent story is guided by these

themes.

While the resulting narrative is inherently subjective, i.e. biased, this subjectivity
comprises an essential dimension of the objectivist case study research method,
where the qualitative data are triangulated with the objective data to provide the in-

depth account of a phenomenon (Ridder and Fachner, 2006).
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BIOMEDICAL OUTCOME MEASURES

Choosing instruments to measure the effect of the music therapy protocol on
respiratory and bulbar functions of people with ALS has been arguably the most
challenging part of this research. Many ALS-specific measurement tools do exist,
but, as related research (Rooney, 2017; Jensen et al., 2017) and problem-oriented
discussions in the professional community have revealed (e.g. Bulbar Guidelines
Development Symposium, 29" International Symposium on ALS / MND, December
2018), these may lack sufficient sensitivity to reliably measure the change, given
that ALS is a rapidly degenerating disease and that the rate of deterioration varies
greatly from patient to patient. The clinical assessment of bulbar function may be
especially challenging, as it “has not yet attained the standard of practice that is
universally employed for the assessment of limb musculature and respiratory
function” (Smith et al., 2017). Since no standardized diagnostic procedure exists,
“clinicians invariably find it challenging to predict the rate of speech and swallowing
decline” (Green et al., 2013). Similarly, although the respiratory subscale of
ALSFRS-R is routinely used worldwide to monitor symptoms of respiratory
involvement, it only provides limited and sometimes misleading information (Pinto
and de Carvalho, 2015).

A survey of 38 ALS clinics in the United States (Plowman et al., 2017) revealed
significant variability and inconsistency in clinical assessment and management of
bulbar dysfunction in ALS. Body weight was routinely measured by 94.7% of sites,
forced vital capacity (FVC) — by 89.5% of sites, body mass index (BMI) — by 63.2%
of sites, calorie count — by 36,8% of sites, Maximal Expiratory Pressure (MEP) —
by 28,9% of sites, speaking rate and the Sentence Intelligibility test — by 18.4% of
sites. Only 27% of sites routinely utilized referral to videofluoroscopic swallowing
study. The authors concluded that great need existed for the development of a
unified metrics system to accurately detect and monitor bulbar dysfunction in ALS
clinical care. Recently published “Provisional best practices guidelines for the
evaluation of bulbar dysfunction in Amyotrophic Lateral Sclerosis” (Pattee et al.,
2019) present the first uniform assessment of speech and swallow function
recommended for multidisciplinary ALS teams. Praising this work as a “landmark
accomplishment in the field”, the editors (Gwathmey and Berggren, 2019) noted

that it is important to consider both the time it required to take the suggested
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measurements during each clinic visit and applicability of the guidelines to ALS

clinics with limited resources.

A minimally burdensome for the participants, inexpensive and reliable assessment
battery to measure bulbar and respiratory changes in early and mid-stage ALS was
selected. The choice of outcome measurements was based on the following

criteria:

e research evidence, including (Andersen et al., 2012; Baker, Wigram and
Gold, 2005; Beukelman, Fager and Nordness, 2011; Bowen, 2013; Brédart
et al., 2014; Czaplinski, Yen and Appel, 2006b; Donovan et al., 2008;
Haneishi, 2001; Lee, 2017; McCullough et al., 2012; Mefferd, Green and
Pattee, 2012; Nishio and Niimi, 2000; Pietkiewicz and Smith, 2014; Pinto,
2017; Mendelsohn, 1987; Plowman, 2015; Rong et al., 2016; Strand et al.,
1994; Tamplin, 2008; Touré-Tillery and Fishbach, 2014; Wiens, Reimer and
Guyn, 1999; Yunusova et al., 2011; Plowman et al., 2019)

e recommendations from international experts in the field,

¢ |ocal technical means and laboratory capacities,

e local clinical practice standards for measuring respiratory and bulbar
functions of ALS,

e for ethical considerations, minimally invasive, least time-consuming, home-

based assessment types were preferred.

The biomedical outcome measures used in this study are described below, along

with a rationale for the choice of the measurement.

Outcome measures to assess long-term changes in respiration

Maximal Inspiration Pressure (MIP), Maximal Expiration Pressure (MEP) and
Forced Vital Capacity (FVC) were measured at four time points, i.e. baseline (week
1), pre-treatment (week 6), post-treatment (week 12), at the end of the follow-up

period (week 16), to assess the long-term changes in respiration.

Forced Vital Capacity (FVC) is a standard spirometry test which measures the
volume of air that can forcibly be blown out after full inspiration. This non-invasive

test is routinely used to monitor ALS patients, allows to predict prognosis and has

51



been established as a recommended test for clinical trials and an important
standard of ALS management (Czaplinski, Yen and Appel, 2006b; Pinto, 2017).
FVC was measured by a research nurse using a portable spirometer, in the sitting
position and expressed as a percentage of the expected value, in accordance with
“Guidelines for the use and performance of quantitative outcome measures in ALS
clinical trials” (Brinkmann et al.,, 1997). The best result of three attempts was

recorded.

Maximal Inspiration Pressure (MIP) and Maximal Expiration Pressure (MEP)
are direct measures of respiratory muscle strength. MIP measures the inspiratory
pressure generated against a completely occluded airway and is used to evaluate
inspiratory respiratory muscle strength. MEP is a measure of the strength of
respiratory muscles, obtained by having the patient exhale as strongly as possible
against a mouthpiece (Kamat, 2015). MIP and MEP tests are not routinely
performed in ALS care, however review of the literature suggests that these
measures may be more sensitive in detecting early respiratory muscle dysfunction
compared with spirometry and may have high prognostic relevance (Schoser et al.,
2017). MIP value has been found to directly correlate with quality of life in ALS
patients (Bourke et al., 2006).

MIP and MEP were measured by a research nurse using a respiratory pressure
meter, in the sitting position and expressed in cm H20. The best result of three
attempts was recorded. Participants were allowed to rest between FVC, MIP and

MEP measurements to avoid fatigue (Wiens, Reimer and Guyn, 1999).

Outcome measures to assess the long-term changes in cough

Peak Expiratory Flow (PEF) was measured at four time points: baseline (week
1), pre-treatment (week 6), post-treatment (week 12), at the end of the follow-up

period (week 16), to assess the long-term changes in cough.

Peak Expiratory Flow (PEF) is the highest flow achieved from a maximum forced
expiratory maneuver started without hesitation from a position of maximal lung
inflation (Quanjer et al., 1997). It is instrumental at measuring pulmonary function
and airway defense capacity and plays an important role in decision-making for

feeding tube and tracheostomy tube placements (Pattee et al., 2019).
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PEF was measured by a research nurse using a portable peak flow meter in the
sitting position and expressed in percentage from normal value as defined by
European Respiratory Society (Quanjer et al., 1993). The best result of three

attempts was recorded.

Outcome measures to assess the long-term changes in speech

Speech changes in ALS are challenging to measure, due to multidimensionality of
speech production, the absence of standard objective assessment tools and
dependency of the assessment on the particular language grammar, phonetics and
prosody. Generally, speech can be assessed through: 1) in-person voice
assessments by a qualified clinician, 2) patient-reported questionnaires, 3)
acoustic analysis of recorded speech samples, 4) instrumental evaluations,
including acoustic, aerodynamic and kinematic methodologies (Yunusova et al.,
2011; Rong et al., 2016), 5) perceptual assessment of recorded speech

samples by a qualified clinician.

Examples of perceptual in-person voice assessments include Grade, Roughness,
Breathiness, Asthenia, Strain (GRBAS) protocol and Frenchay Dysarthria
Assessment (FDA). These assessments are standard for dysarthria evaluation,
but they depend largely on the qualification of the speech and language specialist
conducting the tests and require a significant amount of time to perform. As there
are no speech and language specialists who are qualified to conduct these
assessments in Russia, where the study was conducted, the principal researcher

decided against these.

Instrumental evaluations of voice acoustics and aerodynamics provide objective
assessment of phonatory function, rather than subjective judgments of voice
quality, and kinematic studies yield more precise information regarding bulbar
decline in neurodegenerative diseases (Green et al., 2013; Kearney et al., 2017;
Bandini et al., 2018). However, these instrumental evaluations require a trained
specialist's presence, may be invasive and require purchase of specialist
expensive equipment and materials (e.g. nasometer, subglottal pressure meter,
Phonatory Aerodynamic System (PAS), Electromagnetic Tracking Device (WAVE),
etc.). These considerations prevented the team from using instrumental voice

evaluations for home-based assessments in this study.
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Participant-reported Center for Neurologic Study — Bulbar Function Scale
(CNS-BFS) speech subscore, acoustic analysis of recorded speech samples
and perceptual assessment of recorded speech samples by qualified
clinicians, recorded at four time points (baseline (week 1), pre-treatment (week 6),
post-treatment (week 12) and at the end of the follow-up period (week 16)), were

used to assess the long-term changes in speech.

Recently developed Center for Neurologic Studies — Bulbar Function Scale
(CNS-BFS) is a self-report bulbar function scale which interrogates three domains
of bulbar function: speech, swallowing and salivation. For each domain, the
research patients are asked to rate seven statements or questions on a scale of 1
to 5. Speech domain subscore can range from "7" (best outcome) to "35" (worst
outcome). Patients unable to speak are assigned a value of 6 for the speech

domain questions.

The validation study reports that CNS-BFS speech and swallowing subscales
outperformed both the bulbar component of the ALSFRS-R and speech and
swallowing numerical rating scales when correlations were made between these
scales and objective measures of timed reading and swallowing (Smith et al.,
2018). Reduction in the self-report Center for Neurologic Studies Bulbar Function
Scale (CNS-BFS) was used recently as the primary end-point in the randomized,
crossover clinical trial to determine whether Nuedexta medication could enhance

speech, swallowing and salivation of persons with ALS (Smith et al., 2017).

For the purposes of this research, it was decided to acquire separate ratings for
speech and swallowing CNS-BFS domains only. This allowed to keep the
quantifiable data reports systematic for respiratory, speech and swallowing
function changes throughout the study. Since the participants of this study were
Russian speakers, CNS-BFS (Table 2) was translated into Russian (see Appendix
K) by the principal researcher, who is a person fluent in both languages, with a

consultation from medical professionals at ALS Centre Moscow.
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Table 2. Center for Neurologic Study — Bulbar Function Scale, Speech Subscale

CNS-BFS Speech Does not Rarely Occasionally | Frequently Applies
apply applies applies applies most of
the time

1. My speech is
difficult to 1 2 3 4 5
understand

2.To be
understood | 1 2 3 4 5
repeat myself
3. People who
understand me tell | 1 2 3 4 5
other people what
| said

4. To communicate
| write things down | 1 2 3 4 5
or use devices such
as a computer

5. lam talking less
because it takesso | 1 2 3 4 5
much effort to
speak

6. My speech is
slower than usual 1 2 3 4 5

7.1t is hard for
people tohearme |1 2 3 4 5

Adapted from (Smith et al., 2018).

The following voice samples were recorded during a home visit by a trained

research assistant:

e spontaneous speech (2 minutes),

e passage reading (2 minutes),

e /pal, /tal, /ka/ syllables sequence repeated as clearly, as fast, as many
times as possible on one exhalation (two attempts, the best is used for
calculations),

e /ba/ syllable repeated as clear, as fast, as many times as possible on one

exhalation (2 attempts, the best is used for calculations),
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e /a/ sound sustained for as long as possible, at participant's most
comfortable pitch level, on one exhalation (two attempts, the best is used
for calculations),

e separate vowels (A, E, I, O, U) uttered in sequence, with pauses in
between, as clearly as possible (two attempts, the best is used for

calculations).

Since Russian was the native language for all the participants, The Phonetically
Representative Russian Text For Fundamental and Applied Studies of Russian
Speech created by (Smirnova and Khitrov, 2013) was substituted for Rainbow
passage or Bamboo passage routinely used in speech-language therapy practice

in the UK and in the USA (see Appendix L for the full text).

Voice samples were recorded digitally in .wav format, using a Shure WH20XLR
Dynamic Headset Microphone, Alesis iO Dock audio interface, Apple iPad 2 tablet
and GarageBand software (Figure 5). Participants were encouraged to rest and
hydrate between the various recording tasks in order to avoid fatigue and vocal
strain. This setup allows control of the sound intensity levels and the distance
between the participant’s mouth and the microphone head (Tamplin, 2008), thus

ensuring high quality and consistency of the recordings.

Figure 5. Equipment for voice samples recording
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The following measurement parameters were calculated from the voice samples,

recorded at four time points, to assess long-term changes in speech:

e Maximum Phonation Time (MPT), sound /a/, measured in seconds,

¢ Maximum Repetition Rate — Alternating (AMR), /pataka/ sequence,
measured in total number of syllables uttered as fast and as clear as
possible on one breath,

¢ Maximum Repetition Rate — Sequential (SMR), /ba/ syllable, measured in
total number of syllables uttered as fast and as clear as possible on one
breath,

o itter, local, sound /a/, measured in percent,

e Shimmer, local, sound /a/, measured in percent,

e Harmonics-to-Noise Ratio (HNR), measured in Db, sustained /a/

o Vowel Space Area, separate vowels /a, e, i, 0, u/, measured in squared Hz,

¢ Fundamental frequency (F0), oral reading, measured in Hz,

e Speaking rate, oral reading, measured in words per minute,

e Speech-pause ratio, oral reading, measured in seconds per minute,

e Pause frequency, oral reading, measured in number of pauses per minute,

o Hypernasality level, oral reading, measured in points,

¢ Fundamental frequency (F0), spontaneous speech, measured in Hz,

e Speaking rate, spontaneous speech, measured in words per minute,

e Speech-pause ratio, spontaneous speech, measured in seconds per
minute,

o Pause frequency spontaneous speech, measured in number of pauses per
minute,

e Hypernasality level, spontaneous speech, measured in points.

Voice samples in .wav format were pseudonymized with the purpose to blind the
assessors to the sequence of the samples’ recording. Acoustic analysis of the
voice samples was conducted using the Praat linguistic computer program — a
scientific tool for analyzing speech spectrograms (Boersma and van Heuven,
2001). Compared to perceptual analysis, acoustic speech analysis of sound
waveform offers the advantage of describing the voice objectively (Gadesmann
and Miller, 2008; Pierce, Cotton and Perry, 2013; Teixeira, Oliveira and Lopes,
2013).
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Auditory perceptual (i.e. listening-based) analysis of the same voice samples was
performed by three qualified speech-language specialists, native Russian
speakers, to assess hypernasality level, since this parameter cannot be reliably
assessed using Praat algorithms. Interrater reliability was calculated for the

perceptual analysis results (see Hypernasality level section in Chapter 8).

Following is a more detailed overview of speech measurement parameters

resulting from acoustic and perceptual analyses of recorded voice samples.

Maximum Phonation Time (MPT) is a standard, simple clinical tool to assess
phonatory mechanics. MPT is the longest period during which a patient can sustain
phonation of a vowel sound after inhaling maximum amount of air (Maslan et al.,
2011; Yunusova et al., 2011). Maximum Phonation Time (MPT), measured in

seconds, was calculated to assess long-term changes in speech.

Diadochokinetic syllable rate is a standard assessment tool, used by speech-
language pathologists to measure how quickly an individual can accurately
produce a series of rapid sounds. Two forms of diadochokinesis typically used
clinically are Maximum Repetition Rate — Alternating (MRR-A), which requires the
speaker to produce repetitions of the same syllable, and Maximum Repetition Rate
— Sequential (MRR-S), which requires the speaker to produce repetitions of a
sequence of syllables. Diadochokinetic syllable rate is associated with slower
tongue and lower lip movement in persons with ALS and has been found to be one
of the most sensitive markers of speech decline in ALS at the early stages when
speech intelligibility stays still high (Nishio and Niimi, 2000). Maximum repetition
rate — alternating (MMR-A), measured in total number of alternating (/pataka/)
syllables uttered as fast and as clear as possible on one breath, and Maximum
repetition rate — sequential (MMR-S), measured in total number of /ba/ syllables
uttered as fast and as clear as possible on one breath, were calculated to assess
long-term changes in speech.
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Fundamental frequency, jitter, shimmer and harmonics-to-noise ratio are
standard parameters of vocal acoustic analysis. These parameters are essential
for speech assessment in ALS, as it is known from previous research on speech-
language pathology in ALS that perceptible changes in voice quality, including
abnormal (too high or low) pitch, instability of vocal fold vibration and high noise-
to-harmonic ratios in voice may be among the first symptoms of bulbar
involvement, even in spinal-onset disease (Green et al., 2013). Jitter is a measure
of frequency instability, shimmer is a measure of amplitude instability, harmonic-
to-noise ratio quantifies the amount of noise in the voice signal, and measures of
fundamental frequency provide information regarding the nature of the periodicity
of vocal fold vibration. Jitter, local, measured in percent, shimmer, local,
measured in percent, harmonic-to-noise ratio, measured in Db, and
fundamental frequency (F0), measured in Hz, were calculated to assess long-

term changes in speech.

Vowel space area (VSA) is the two-dimensional area bounded by lines connecting
the first and the second formant frequency coordinates (F1/F2) of vowels. F1 roughly
relates to the size and shape of the cavities created by the jaw opening, and F2
roughly related to tongue position, making VSA an acoustic equivalent of kinematic
articulation assessment (Sandoval et al., 2013). Larger VSA correlates to clearer
speech, VSA is decreased in speech of persons with ALS compared to healthy
controls (Weismer et al., 2001). Vowel space area of the five vowels /a, €, i, 0, u/,

measured in squared Hz, was calculated to assess long-term changes in speech.

Speaking rate is measured as the amount of words uttered per minute in connected
speech. Speaking rate has been observed to gradually slow at early stages of ALS
even as speech intelligibility remains relatively high (Beukelman, Fager and
Nordness, 2011; Nishio and Niimi, 2000), with statistically significant difference
between the healthy controls and the ALS participants with normal speech
intelligibly" (Green et al., 2013). Speaking rate, measured in words per minute,

was calculated to assess long-term changes in speech.

Speech-pause analysis evaluates pauses in connected speech. Respiratory and
articulatory muscle weakness results in more frequent inspirations during speech

in ALS, and, consequently, in longer and more frequent pauses (Green et al., 2013;
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Nishio and Niimi, 2000). Speech-pause ratio, measured in seconds per minute,
and pause frequency, measured in number of pauses per minute, were calculated
to assess long-term changes in speech. The minimum speech threshold value was
set at 100 msec and the minimum pause threshold value was at 100 msec in Praat

speech analysis software.

Increased nasalance (hypernasality) is a prominent characteristic of speech
decline in ALS and directly affects speech intelligibility when it coincides with
articulatory imprecision. Aerodynamic measurement of nasal airflow allows for the
most reliable assessment of velopharyngeal valving efficacy (Rong et al., 2016),
but such measurement required expensive specialized equipment and software,
which was unavailable at the study host organization. Acoustic analysis of voice
samples does not offer consistent assessment of nasality level. Perceptual
analysis of hypernasality level was conducted by three qualified speech
pathologists, native Russia speakers, measured in points on the scale from “1”
(severe hypernasality) to “4” (normal resonance), to assess long-term changes in
speech. Voice samples in .wav format were pseudonymized with the purpose to
blind the assessors to the time order of recording. Interrater reliability was

calculated (see Hypernasality level section in Chapter 8).

Outcome measures to assess the long-term changes in swallowing

There several ways to assess swallowing function, and they vary in their level of
objectivity and technical complexity: 1) in-person swallowing assessment by a
qualified speech-language clinician, 2) patient-reported questionnaires, 3)
instrumental evaluations, such as videofluoroscopic swallowing study (also known
as modified barium swallow test) and fiberoptic endoscopic evaluation of
swallowing. Whilst ALSFRS-R scale bulbar subscale score was used among other
inclusion criteria for recruitment, it was not used as a measurement outcome. It
has been previously found that ALSFRS-R may represent an insensitive tool for
the identification and tracking of bulbar function over time (Green et al., 2013), a

consideration especially important for the study of a relatively short duration.
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Self-reported measures of swallowing provide the participants’ perspective on the
disease progression, which is essential to consider. However, this outlook is
subjective and does not provide the full clinical picture. Additionally, it has been
noted that persons with ALS tend to underreport swallowing impairment at early
stages of the disease due to progressive adaptation to subtle changes in
swallowing function (Solazzo et al., 2014). Swallowing assessment by a qualified
speech-language clinician was not a feasible option for this study, since there are
no practitioners in Russia who are trained and qualified to conduct such
assessment. Moreover, this kind of assessment depends largely on qualifications
and experience of a speech-language clinician, and, thus, is, to a certain degree,
subjective and cannot replace for laboratory-based videofluoroscopic swallowing

study assessment (Pattee et al., 2019).

Center for Neurologic Study Bulbar Function Scale (CNS-BFS) swallowing
subscore and numeric measurement parameters resulting from videofluoroscopic
swallowing study (VFSS) were decided upon to assess changes in participants’

swallowing function for this study.

Participant-reported Center for Neurologic Study Bulbar Function Scale (CNS-
BFS) swallowing subscore, recorded at four time points (baseline (week 1), pre-
treatment (week 6), post-treatment (week 12) and at the end of the follow-up period
(week 16)), and VFSS, conducted at three time points (baseline (week 1), pre-
treatment (week 6) and post-treatment (week 12)), was used to assess the long-
term changes in swallowing (Table 3). Since the participants of this study were
Russian speakers, CNS-BFS was translated into Russian (see Appendix K) by the
principal researcher, who is fluent in both languages, with a consultation from
medical professionals at ALS Centre Moscow. It is understood that using the scale
which was not yet validated constitute a study limitation (see section Study

limitations, Chapter 11. Discussion).
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Table 3. Center for Neurologic Study — Bulbar Function Scale. Swallowing.

CNS-BFS

Swallowing

Does

not

apply

Rarely

applies

Occasionally

applies

Frequently

applies

Applies
most of
the time

1. Swallowing

is a problem

1

5

2. Cutting my
food into
smaller pieces
makes it easier
to chew and

swallow

3. To get food
down | have
switched to a
soft diet

4. After
swallowing |

gag or choke

5. It takes

longer to eat

6. My weight is
dropping
because | can't

eat normally

7. Food gets
stuck in my

throat

Adapted from (Smith et al., 2018).
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Videofluoroscopic swallowing study (VFSS), also known as a modified barium
swallowing examination (MBSE), is an x-ray-based method of evaluating a
person's swallowing safety and efficiency. Various volumes and textures of food
and liquid are administered by a trained specialist during a patient’s visit to a
laboratory. Resulting radiographic images allow for visualization of bolus flow and
swallowing physiology (Martin-Harris and Jones, 2008). Although there are health
risks associated with x-ray exposure, these are minimal: it would take more than
40 VFSSs annually to exceed the annual radiation exposure dose limit (Kim, Choi
and Kim, 2013).

It is recognized that silent aspiration presents a major risk for persons with ALS:
patients tend to aspirate during swallow, with no attempt to expectorate aspirated
material. High rates of silent aspiration in ALS prompted The Northeast ALS
(NEALS) bulbar subcommittee to recommend VFSS among the most reliable
means of swallowing assessment, as suggested by “Provisional best practices
guidelines for the evaluation of bulbar dysfunction in Amyotrophic Lateral
Sclerosis” (Pattee et al., 2019).

Videofluoroscopic swallowing study (VFSS) was recorded by a trained
specialist during a visit to a laboratory using a BV Pulsera Mobile C-arm
fluoroscope, pulsing at 30 pulses per second and recorded on built-in Medical DVD
Recorder at 30 frames per second, to assess the long-term changes in swallowing.
Each participant swallowed 10mL of liquid, nectar and pudding-thick liquid boluses,
thickened with a xanthan gum-based thickener (i.e., Nestle Thicken-Up Clear®)
and mixed to 40% weight-to-volume concentration with BarVIPS powder. VFSS
video clips were reviewed and scored by a trained speech-language pathologist,
using frame-by-frame analysis following operational definitions outlined by (Steele
et al., 2019).

Degree, timeliness and completeness of airway closure are among the main
factors contributing to swallowing safety (Vose et al, 2018). The following
measurement parameters were calculated from videofluoroscopic swallowing

study video clips to assess the long-term changes in swallowing:

e Time-to-Laryngeal Vestibule Closure, liquid 10 mL, measured in ms
e Time-to-Laryngeal Vestibule Closure, nectar 10 mL, measured in ms,

e Time-to-Laryngeal Vestibule Closure, pudding 10 mL, measured in ms,
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e Maximum Pharyngeal Constriction Area, liquid 10 mL, measured in % C2-

42,

e Maximum Pharyngeal Constriction Area, nectar 10 mL, measured in % C2-
42,

e Maximum Pharyngeal Constriction Area, pudding 10 mL, measured in %
C2-42,

e Peak position of the Hyoid Bone, liquid 10 mL, measured in % C2-4,

e Peak position of the Hyoid Bone, nectar 10 mL, measured in % C2-4,

e Peak position of the Hyoid Bone, pudding 10 mL, measured in % C2-4,

e Penetration-Aspiration Scale Score (worst), liquid 10 mL, measured in
points,

o Penetration-Aspiration Scale Score (worst), nectar 10 mL, measured in
points,

e Penetration-Aspiration Scale Score (worst), pudding 10 mL, measured in
points,

o Total Pharyngeal Residue C24area, liquid 10 mL, measured in % C2-4,

e Total Pharyngeal Residue C24area, nectar 10 mL, measured in % C2-4,

e Total Pharyngeal Residue C24area, pudding 10 mL, measured in % C2-4,

e Laryngeal vestibule closure, liquid 10 mL, described as complete, partial,
or incomplete,

e Laryngeal vestibule closure, nectar 10 mL, described as complete, partial,
or incomplete,

e Laryngeal vestibule closure, pudding 10 mL, described as complete, partial,

or incomplete.

Pixel-based measures were anatomically-referenced, and expressed as a percent
relative to the height of cervical vertebrae C2 to C4 (i.e., % C2-4). Hyoid peak
position (x,y,xy) was calculated at frame of peak xy, using online calculator
downloaded from Swallowing Rehabilitation Research Lab at
https://steeleswallowinglab.ca. Swallow rest was taken within 30 frames of onset
of pharyngeal relaxation, prior to any additional bolus spill from mouth or
preparation for subsequent swallow (for residue tracing only). For cases who
swallowed sequentially (no relaxation between swallows, three bolus trials) the

amount of residue was rated at first available relaxation (amount of residue
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confounded by the additional swallow). The video clips in .mp4 format were
pseudonymized with the purpose to blind the assessor — a qualified speech-

language specialist — to the time order of the video records.

Ethical considerations for data collection

The defined battery of outcome measures to assess bulbar and respiratory
functions for this feasibility study is extensive and requires coordinated effort of
research team members, participants with ALS and their caregivers, as well as
external qualified assessors. Among this intense data collection process,
participants’ wellbeing remained the priority. For ethical considerations, it was
agreed that data collection would be cancelled or postponed in any case where
participant experienced moderate to significant physical or psychological
discomfort as a result of data being obtained. The ways to minimize the burden on
the participants during the data collection process is discussed in section Data

collection and analysis, Chapter 11. Discussion.

The overview of outcome measures used in this study is presented in Appendix M:

Outcome measures and data collection summary table.
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CHAPTER 5
MUSIC THERAPY TREATMENT PROTOCOL

THERAPY APPROACH AND PRIMARY THERAPY GOALS

ALS-specific, individualized music therapy protocol was developed by the primary
researcher, who is a board-certified music therapist (USA) and certified neurologic
music therapist, and has over five years of experience working with this clinical
population. This treatment protocol was informed and inspired by theory and
clinical evidence of neurologic music therapy and by the biopsychosocial paradigm

of healthcare.

Neurologic music therapy

Neurologic music therapy is a standardized system of clinical techniques that use
the functional perception of all properties of music to train and retrain brain and
behavior function. These interventions are directed by functional therapeutic goals
according to assessment results and patient’s actual needs (Thaut and Hoemberg,
2016). Supported by vast published evidence and clinical outcomes, neurologic
music therapy programs are now widely used in the USA and other countries in
rehabilitative medical settings, special education settings and by private music
therapy practitioners. Voice and wind-playing techniques based on active music-
making and supported by external rhythm, such as Oral Motor and Respiratory
Exercises (OMREX) and Therapeutic Singing (TS), were found beneficial for
research participants in neurorehabilitation. Oral Motor and Respiratory Exercises
(OMREX) utilize structured sound vocalization and wind instrument(s) playing in
order to enhance articulatory control, respiratory strength and function of speech
apparatus (Canga et al., 2015; Eley and Gorman, 2010; Haas, Distenfeld and
Axen, 1986; Thaut and Hoemberg, 2016). Therapeutic Singing (TS) involves use
of singing activities to facilitate initiation, development and articulation in speech,
and to increase functions of the respiratory apparatus (Haneishi, 2001; Jungblut et
al., 2012; Thaut and Hoemberg, 2016; Tamplin et al., 2013; Wan et al., 2010).
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The biopsychosocial paradigm

The biopsychosocial paradigm introduced by George Engel in 1977 (Engel, 1977)
entails a holistic, person-centered approach to biomedicine and requires clinicians
to attend simultaneously to the biological, psychological and social dimensions of
illness. Biopsychosocial-oriented clinical practice includes (1) self-awareness; (2)
active cultivation of trust; (3) an emotional style characterized by empathic
curiosity; (4) self-calibration as a way to reduce bias; (5) educating the emotions to
assist with diagnosis and forming therapeutic relationships; (6) using informed
intuition; and (7) communicating clinical evidence to foster dialogue, not just the
mechanical application of protocol. These principles allow to effectively tailor
existing medical knowledge to the unique needs of each patient (Borrell-Carrid,
Suchman and Epstein, 2004).

Developing the goal-oriented music therapy protocol

Upper motor neurons and lower motor neurons deterioration in ALS results in
dysarthria and dysphagia of spastic-flaccid type. Generally, lower motor neurone
(LMN) involvement, characteristic of bulbar onset, leads to flaccid presentation,
whilst degeneration of upper motor neurone (UMN), characteristic of spinal onset,
results in spasticity of bulbar muscles. However, both spasticity and flaccidity are
normally present, although actual presentation varies in each patient and changes
with the disease progression (Beukelman, Fager and Nordness, 2011). For this
reason, muscle relaxation and moderate exercise, as well as learning efficient
breathing (Plowman et al., 2019) and voice production techniques, voice care
techniques and ALS-specific communication strategies may be helpful, rather than

rigorous strengthening oral motor exercises.

Based on extensive literature review (Chiao, Larson and Yajima, 1994; Matsuo and
Palmer, 2009; Palovcak et al., 2007; Plowman, 2015; Baker, Wigram and Gold,
2005; Cohen, 1992; Hanson, Yorkston and Britton, 2011; Pinto, 2012; Plowman et
al., 2016b; Tabor et al., 2016; Ashworth, 2012; Green et al., 2013; Rong et al.,
2016; Plowman et al., 2019) , the following therapy goals for this protocol were

decided upon:
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1) to increase breath support,

2) to increase muscle relaxation,

3) to maintain speech rate,

4) to prevent or decrease hypernasality,

5) to maintain swallow coordination.

The treatment was delivered to study participants in their homes twice weekly for
the duration of six weeks. This study duration is analogous to the duration of the
other two recent innovative treatment studies examining respiratory training
(Plowman et al, 2015) and active music therapy (Raglio et al, 2016) for persons
with ALS.

Since music therapy constitutes a new treatment modality for bulbar and
respiratory dysfunction in ALS, safety and tolerability were the main focus of the
treatment protocol. Duration of each visit was approximately one hour, including
the session opening and closure. The protocol was designed to allow for ample
rest and relaxation possibilities between short exercises involving active muscle
work, in order to prevent voice overuse and fatigue (Welham and Maclagan, 2003).
The patients were advised to be well rested and hydrated, and to wear comfortable
clothes allowing for unrestricted movement and breathing. The patients were
encouraged to participate to their comfort level in all the exercises suggested and
modeled by the music therapist, and to pause, rest and hydrate as needed. The
exercises were skipped or modified if the patient felt uncomfortable or tired, or if
the exercise did not meet the patient’s actual clinical needs. Caregivers and family
members could be present during the sessions, according to the preference of the

participating person with ALS.

The protocol consists of a series of music-based breathing, gentle stretching,
relaxation and singing exercises tailored to the rehabilitative needs of persons with
early and mid-stage ALS and constitutes, in a rough approximation, an adaptive
voice lesson oriented towards ALS-specific nonmusical (rehabilitative) goals. The
principal researcher’s professional experience as a singer, vocal coach,
phonetician and music therapist working with persons who have ALS informed this
protocol. Visual guides and verbal descriptions necessary for understanding

anatomy and physiology of voice production were adopted from (Peckham, 2010),
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breathing and singing exercises were mostly adopted from McClosky vocal
technique (McClosky, 2011). Speech-language techniques recommended for
persons with ALS, published music therapy protocols for bulbar rehabilitation of
patients affected by various neurological conditions were considered, including
(Kim, 2010; Haneishi, 2001; Tamplin and Grocke, 2008; Wiens, Reimer and Guyn,
1999; Baker, Wigram and Gold, 2005).

MUSIC THERAPY PROTOCOL

Described in detail below is the basic music therapy treatment protocol for
respiratory and bulbar rehabilitation at early and mid-stage ALS that was used in
this study. An abbreviated version of the protocol is presented in the table in
Appendix N. Experimental music therapy treatment protocol to support bulbar and
respiratory functions of persons. Please note that the instructions are provided in

the present tense, to simplify the description for the reader.

. Session opening and assessment

Time (approximately): five minutes.

Therapy objective: assessment.

Materials and equipment: numerical rating scale (NRS) (respiration) and numerical
rating scale (NRS) (voice) sheets (see Appendices | and J); NRS data entry sheet
(Appendix_O); notebook for note taking; two sturdy chairs situated facing each
other, approximately 1.5 m apart. Optional: wheelchair, small table, pillow for

participant’s comfort.

Music therapist and participant exchange salutations. Music therapist assesses
participant’s physical and emotional state through observation and conversation,
and reestablishes the rapport through a brief conversation to ensure psychological
comfort of the participant entering the session. The following information is
recorded: 1) NRS for current perceived ease of respiration, 2) NRS for current
perceived ease of voice production, 3) information about the adherence to the
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assigned independent exercises routine: frequency, duration, difficulties,

comments (starting at session four).

Participant is reminded that they are going to be guided through all the exercises
and is welcome to participate to their comfort, to ask clarifying questions and make
comments, to stop doing an exercise at any point if they feel uncomfortable or tired,

and to pause, rest and hydrate as needed.

I. Body alignment exercise

Time (approximately): three minutes.
Therapy objective: to learn the proper body alignment and its role in respiration,
voice production and swallowing.

Materials and equipment: visual aids (see Appendix P, Figures | and II).

Participant is informed (or, at consequent sessions, reminded) that the goal of this
initial set of exercises is to learn the proper body alignment and its role in
respiration, voice production and swallowing. The anatomy and physiology of
respiration, voice production and swallowing are briefly explained to the patient
during these and following exercises in order to increase the patient’'s awareness
and sense of control over these processes. The music therapist verbally describes

and models every exercise before inviting the patient to participate.

[I.1. Body awareness

Participant is encouraged to become aware of the physical sensation of his/her
body, to pay close attention to any muscle tension, strain or stiffness and to gently
move, stretch or self-massage to release those.

[1.2. Body alignment

Participant is encouraged to become aware of their body alignment and to find a
good sitting posture by maintaining the spinal alignment from the hips up (Appendix

P, Figure I). Suggested steps to achieve this are:

71



1. both feet are on the ground, shoulder-width apart, forming a 90-degree
angle with the thighs;

2. the pelvis is adjusted so there is slightly less curve in the lower back, and
the spine feels extended both upwards and downwards;
the rib cage is now more upward and “open” (not collapsed);
the shoulders are suspended exactly over the rib cage (rather than pulled
back or rolled forward);

5. the head is balanced at the top of the spine and feels almost weightless,
with the front half of the skull is balanced in front of Altanto-occipital joint,
and its hind half is balanced behind Atlanto-occipital joint (Appendix P,
Figure II);

6. the upper body is poised and aligned, yet flexible and ready to move: the
images of the whole body as a marionette suspended by a rope extending
from the top of the skull, or of the head as a water lily flower resting on
water surface may be helpful;

7. to check for the proper spinal alignment: stretch arms above the head and
bend them down so that fingertips of one hand touch the elbow of the
opposite arm; sustain this position for several seconds, then let the arms
drop down gently to the sides of the body, but keep the posture.

. Diaphragmatic breathing exercises

Time (approximately): four minutes.
Therapy objective: to become aware of diaphragmatic action, its role in respiration
and benefits of diaphragmatic breathing.

Materials and equipment: visual aids (see Appendix P, Figures IlI, IV, V).

Maintaining the aligned sitting posture and keeping the rib cage comfortably
suspended, the patient is guided through a series of breathing exercises with the
goal to become aware of diaphragmatic action, its role in respiration and benefits
of diaphragmatic (deep) breathing. Appendix P, Figures IlI, IV, V may be used as
visual aids. No background music or music accompaniment will be used, as this
will allow the participants to fully concentrate on the physical sensation of

diaphragmatic breathing. During the first several sessions the participant may
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experience slightly uncomfortable pulling sensation around posterior abdomen
wall: this sensation is due to this group of muscles being more intensively worked
than usual and will subside. When it becomes habitual, diaphragmatic breathing
may reduce the effort necessary for breathing.

I11.1. Silent long diaphragmatic breathing (5-10 repetitions)

Participant is instructed to breathe in through the nose, with the mouth slightly
open, then breathe out through the mouth, without sound. The air enters and
escapes from the lungs with no effort: it is not forced in any way, and no rib action
should occur. Participant is encouraged to place one hand on their abdomen and
the other on their chest as they practice diaphragmatic breathing. The front and the
side of the abdominal wall expand as the diaphragm contracts and pulls down

during breath in, while no visible movement of the chest or shoulders occurs.

[11.2. Audible diaphragmatic breathing on /s/ sound (three repetitions)

Participant is instructed to breathe in through the nose, with the mouth slightly
open, then breathe out through the mouth making a continuous /s/ sound until they
run out of air. The sound should not be forced, and no rib action should occur.
[11.3. Silent long diaphragmatic breathing (three repetitions) — same as Ill.1.

[11.4. Diaphragmatic breathing with audible sigh (three repetitions)

Participant is instructed to breathe in through the nose, with the mouth slightly
open, then breathe out through the mouth making an audible, very breathy sigh on

a vowel sound (for example, /a/). The sound should not be forced, the throat should
be relaxed, and no rib action should occur.

V. Controlled breathing and lip seal exercise

Time (approximately): four minutes.
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Therapy objective: to practice controlled breathing in order to create sustained
airflow necessary for speech; to improve oxygen and carbon dioxide exchange; to
maintain lip seal (necessary for swallowing and for decreasing salivation).
Materials and equipment: 37-key melodica; individual tube mouthpiece;
metronome (Android smartphone, Metronome Beats application for Android, Kinivo
ZX120 Mini Portable Wired Speaker for amplification). Optional: a small (approx.
15 cm x 15 cm) piece of lightweight fabric.

Participant is advised to maintain the aligned sitting posture and to practice

diaphragmatic breathing during these exercises.

IV.1. Pursed lip breathing (three repetitions)

Participant is instructed to take a diaphragmatic breath in through the nose and to
breathe out very slowly through pursed lips (“as if blowing on a fire”). A piece of
lightweight fabric held by music therapist in front of the participant can be used for

visual feedback.

IV.2. Controlled breathing and lip seal exercise

Participant is instructed to blow into the tube mouthpiece of the melodica while MT
plays on the keys of the melodica the first 16 measures from “Old French Song”
from “Children’s Album” (Op.39, No.16) by Tchaikovsky, at 60 bmp, with
accompanying audible metronome click. Participant is advised to breathe in
through the nose as necessary between the phrases, MT may provide conducting
cues for inhale as necessary. The tempo is adjusted as needed (decreased for a

longer exhale) to match participants’ ability. See Figure 7.
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Figure 7. Transcription of exercise 1V.2. Controlled breathing and lip seal exercise

IV.2. Controlled breathing and lip seal exercise
"Old French Song" by P. Tchaikovsky, adapted from "Children's Album" Op.39, No.16
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Melodica

Melodica with replaceable tube mouthpiece (Figure 8) has been selected over
other simple wind instruments, such as ocarinas, whistles, harmonicas, kazoos and

alike, for several reasons:

standard design provides quality sound and consistency necessary for

reproducible protocol implementation,

- the replaceable tube mouthpiece allows for easy disinfection (each
participant keeps their own mouthpiece),

- same instrument with individual mouthpiece can be provided for each
participant (reducing the costs of the study),

- the music therapist can adjust phrasing and tempo as necessary while the
patient places all the effort on exercising his / her respiratory and bulbar
functions,

- the exercise routine can continue even as the patient’s limb function

declines.
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Figure 8. Sprill 37-key melodica used for this study, shown here with replaceable
tube mouthpieces

V. Music assisted relaxation for voice production

Time (approximately): eight minutes

Therapy objective: to elicit the relaxation response through music assisted
visualization technique (V.1) and to relax and stretch the muscles involved in voice
production (V.2 — V.8).

Materials and equipment: Android smartphone; default music player for Android;
Spotify application for Android (with subscription); Kinivo ZX120 Mini Portable
Wired Speaker for amplification). Optional: lotion or oil for massage; Purell for

hands disinfection (if music therapist touches participant’s face).

For this protocol McClosky’s “Six Exercises in Relaxation” for singers and speakers
(McClosky, 2011) were adopted and complemented with techniques for dysphagia
treatment, such as chin tuck, jaw thrust, tongue and lip range of motion exercises

(NFOSD, 2018). Relaxation response facilitation is especially important in speech
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rehabilitation treatment, since intonation is affected by the emotional state of the
individual and relaxation directly increases vocal fold flexibility (Welham and
Maclagan, 2003).

Providing rationale for choosing recorded music for music assisted relaxation
appears necessary here. Live music is generally preferred for most clinical
situations, as it is more engaging and can be adjusted to immediate responses of
the patient, but predictability and the possibility to practice relaxation in the
absence of a music therapist is essential for the purposes of this protocol. A few
studies discuss the implication of music use to increase relaxation (Thoma et al.,
2013; Burns et al., 1999; Khalfa et al., 2003; Nater et al., 2006). Accounting for the
music preferences of the client is essential for participant’s motivation in music
therapy, however a meta-analysis of 22 studies conducted by Pelletier (Pelletier,
2004) demonstrated that researcher-selected music had a greater effect on
decreasing stress than listener-selected music. Both perspectives were taken into

consideration for this study.

Before starting the treatment phase of the study, each participant is invited to
choose one music piece to accompany their relaxation routine out of the three
suggested by music therapist. Tracks vary by theme, genre and instrumentation
(string orchestra, piano and cello, guitar and electronics), but are similar in
character (calm, without abrupt harmonic, rhythmic or dynamic changes) and
tempo (slow) (Bernardi, Porta and Sleight, 2006). Choice from the following music

tracks is offered to each participant before the start of music therapy treatment:

o “Spiegel in Spiegel” by Arvo Part, arranged for cello and piano (from “Part:
Spiegel im Spiegel” CD by Benjamin Hudson, Sebastian Klinger and Jirgen
Krause)

e Orchestral suite No.3 in D Major, BWV 1068: Il.Air by J.S.Bach (from “My
Classical Life” CD, performed by Karl Minchinger and Stuttgarter
Kammerorchester)

e “Autumn colors” (from “Sounds of Life” CD by Windrage Music)

Participant listens to each of the tracks in advance and chooses the preferred one.
Special care is taken to make sure that the track does not present an emotional
trigger to the patient. If none of these tracks suites the participant, another

composition is sought; this composition needs to meet the following criteria:
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e moderate, consistent tempo,

e well defined, consistent, but non-intrusive, straight (not syncopated)
rhythmic structure,

¢ legato articulation,

e preferably, triple meter,

¢ mild, cohesive instrumentation,

e sustained dynamics,

e gradual thematic development,

e no lyrics.

The chosen track will be played on repeat from the smartphone through a Kinivo
ZX120 Mini Portable Wired Speaker as a background for Exercise V. Music
assisted relaxation for voice production, and provided to each patient as an audio
track in their preferred format for the independent exercise routine. Since the same
analysis (Pelletier, 2004) found that repeated music and relaxation practice was
associated with a greater relaxation response, the same track will be used for all
12 music therapy sessions and will be suggested for the independent practice.

Participant is reminded to maintain the aligned sitting posture, and to be gentle

rather than forceful in releasing muscle tension.

V.1. Music assisted visualization and relaxation (about four minutes)

The recorded relaxing music is started in the background at the level allowing for
a live narrative to be clearly heard. Maintaining the aligned sitting body position,
participant is advised to close their eyes and to breathe deeply, as they are led by
the music therapist through a brief (about three minutes) music assisted
visualization for relaxation (see English translation of a sample narrative, Appendix
Q). At the end of the exercise, as the background music continues, participant is
invited to gently open their eyes, first looking downwards and then gradually
orienting themselves to the surroundings. The background music continues

through the rest of the exercise sets.
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V.2. The head and the neck muscles relaxation (two repetitions)

Maintaining the body alignment, participant is advised to let his/her head slowly fall
forward under its weight, to feel the stretch on the spine, and then to bring the head
back to the balanced position at the top of the spine. Participant may also sway the

head gently side to side during this exercise, if it feels appropriate.

V.3. The facial muscles relaxation

Participant is advised to rub his/her hands together or to warm them otherwise and
to place the palms over closed eyes for several seconds, then to gently massage
the face with circular motions of the pads of the fingers, using both hands, moving
from hairline downwards to cheeks, lips and chin, spending more time on areas
that feel tight. When the cheeks are being massaged, participant is advised to let
their jaw hang slack. Face massage may be performed by music therapist or a care

provider if the participant’s hand function is impaired.

V.5. The tongue muscles relaxation and stretch (three repetitions)

Participant is encouraged to let the tongue relax and fall forward slightly out of the
mouth by releasing its muscles, then to gently stretch the tongue out of the mouth
down toward the chin, and to release again allowing the tongue to rest on the lower
lip. Participant is further advised to pull the tongue back into the mouth as far as

possible, hold for a few seconds, and release.

V.6. The mandible (jaw) relaxation and stretch

Participant is assisted in finding their temporomandibular joints. With the fingers
placed over the joints, the patient allows the jaw to drop without resistance.
Participant is encouraged to take their jaw between the thumb and forefinger and
to gently move the jaw up and down, at first slowly, then faster. The movement will
be unrestricted if the jaw is relaxed. Participant is then advised to move the jaw as
far forward as possible, hold, then release; then to move the jaw as far back and
upwards as possible (chin tuck), hold, then release. This stretch may be repeated
two or three times.
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V.7. The suprahyoid muscles relaxation

Participant is assisted in finding his/her suprahyoid (digastric and mylohyoid)
muscles under their chin (the muscles responsible for elevating the larynx during
swallowing). Participant is advised to gently massage these muscles with their

thumbs in slow, “kneading” motions, pushing vertically up and releasing down.
V.8. The infrahyoid (strap) muscles relaxation
Participant is assisted in finding their larynx by placing fingers flat against the front

of their neck and swallowing, thumb and forefinger of one hand are used to gently

move the larynx side to side several times.

VI. “Ping pong” soft palate exercise

Time (approximately): one minute.
Therapy objective: to tonicize the soft palate muscles involved in velopharyngeal
function (Woo, 2012) and to practice the proper soft palate position for phonation.

Materials and equipment: none.
The patient is asked to “yawn politely” (half yawn) in order to find the proper position

for relaxed sound production. It may help to imagine there is a ping pong ball in the

back of the mouth and to hold this position for several seconds. Repeat five times.

VII. Phonation exercises

Time (approximately): five minutes.

Therapy objective: To facilitate proper engagement of arytenoid cartilages and
vocal folds (VII.1 — VII.3), to increase the speech rate (tongue movement speed)
(VI1.3).

Materials and equipment: visual aids (see Appendix P, Figures IX and X).
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This set of exercises is designed to facilitate healthy phonation (voicing), i.e. proper
engagement of arytenoid cartilages and vocal folds, which is essential not only for
voice production, but also for efficient swallowing (McClosky, 2011; Matsuo and
Palmer, 2009). Relaxed Russian consonant articulation adapted from the voice
skills workshop taught by Valentina Georgievskaya is then explained and
practiced, with the goal to improve the speech rate (tongue movement speed). The
participant is once again advised to maintain the aligned sitting posture and to
practice diaphragmatic breathing during the exercises. Music therapist describes

and models the exercises for the patient to follow.

VII.1. “Hah” sigh exercise (two repetitions)

Participant is instructed to take a breath, to expel about half of it, then to add a
light, “lazy” sigh (“hah”), starting in the voice midrange and inflecting downwards.
The tongue rests in the limp position, the jaw is relaxed (Figure 9). Arm motion may
be added to this and following exercises to visually represent the unrestricted
sound flow: as the sound descends, the arm raised above the head fluidly

descends drawing a semicircle in the air.

Figure 9. Transcription of exercise VII.1 “Hah” sigh exercise

VIL1. "Hah" sigh exercise voice pattern

Voice

P>

Ha = -ah.

VII.2. Interrupted “hah” sigh exercise (two repetitions)

Participant is instructed to repeat the previous exercise, allowing the lips to close
and open several times at the beginning of the sigh, resulting in light humming
sound (“hah-mah-mah-mah-mah”). The lips are not pressed firmly together like in
the regular /m/ sound. The tongue rests in the limp position, the jaw is relaxed

(Eigure 10).
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Figure 10. Transcription of exercise VII.2 Interrupted “hah” sigh exercise

VIL2. Interrupted "hah" sigh exercise voice pattern

Voice

P>

Hah_mah-mah_mah - -mah.

VII.3. Voiced consonant sigh exercise (two repetitions for each consonant)

Maintaining relaxation of facial and laryngeal muscles, participant is instructed to
take a diaphragmatic breath, then to expel the air while making a continuous
consonant sound, starting in the voice midrange and inflecting downwards. An
accompanying short vowel sound has to be added to the stop consonants (/b/,
/d/,/gl), e.g. “ba-ba-ba-ba-ba”. The sound should not be forced. The jaw and tongue
are relaxed. The sequence of the consonants for this exercise is: v/, /z/, [z</, /Il
rolled /r/, /jl, Ibl, Id/, Im/, In/, Ig/. Rolled /r/ may present a challenge for some people.
This is not related to ALS and should not discourage the patient from attempting

this exercise.

VIlIl. Consonant range cantillation exercise

Time (approximately): two minutes.
Therapy objective: to facilitate the tongue movement ease and speed, to improve
velopharyngeal function, to prevent (reduce) hypernasality.

Materials and equipment: none.

The sequence of tongue movements required for this exercise involves fast
progression from the resting position (/m/) to hard palate (/n/), to soft palate (/g/)
(McClosky, 2011). Besides facilitating the tongue movement ease and speed, this
exercise has the potential to improve velopharyngeal function and, thus, to prevent
(reduce) hypernasality, which also contributes to speech intelligibility (Rong et al.,
2016).
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Participant is instructed to take a diaphragmatic breath and say “Mah-nah-ng-ah”
in cantillation once, then proceed saying “Mah-nah-ng-ah” three times on one
exhalation, next — saying it six times on one exhalation, then nine times on one
exhalation, and, finally, 12 times on one exhalation. Participant is encouraged to
maintain and note the freedom of tongue and jaw movement as they do this

exercise.

IX. Velopharyngeal port exercise

Time (approximately): three minutes.

Therapy objective: to improve velopharyngeal function, to prevent hypernasality.
Materials and equipment: Visual aids (see Appendix P, Figure X). Acoustic guitar;
metronome (Android smartphone, Metronome Beats application for Android, Kinivo
ZX120 Mini Portable Wired Speaker for amplification).

This exercise is adapted from (Lyle, 2014). It involves timed upward-and-backward
movement of the soft palate alternated with its relaxation. Hypernasality on voiced
segments (i.e. vowels and voiced consonants) and excessive nasal emission
during production of high pressure sounds such as stops and fricatives are two
main consequences of velopharyngeal dysfunction. Proper velopharyngeal closure
is essential for healthy swallowing (Matsuo, 2008) and plays important role in
speech intelligibility by preventing hypernasality (Rong et al., 2016; Eshghi et al.,
2019c).

Starting in the lower mid-range of their voice, participant is instructed to sing the
syllables “Hun-ga” three times as a scale from sol to do. “Hun” corresponds with
the offbeat, and “ga” falls on the beat. The exercise is then modulated gradually up
by semitones, until it reaches the limit of the participant’'s comfortable range. After
that it modulated down by semitones until it is three semitones below the starting
key. The therapist models the exercise and provides the guitar accompaniment,
and sings together with the participant. The patient is encouraged to notice the
switching between nasal (“hun”) and non-nasal sound (“ga”). Audible metronome
click is set up. The tempo of the accompaniment can be adjusted to the ability of
the patient. Gradual increase to up to 90 bpm is advisable in later sessions. See

figure 11 for notation.
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Figure 11. Transcription of exercise IX. Velopharyngeal port exercise

IX. Velopharyngeal port exercise voice pattern and guitar accompaniment
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X. Impulse diaphragmatic breathing exercise

Time (approximately): two minutes

Therapy objective: to increase the efficiency and speed of relaxed diaphragmatic
inhalation.

Materials and equipment: acoustic guitar; metronome (Android smartphone,
Metronome Beats application for Android, Kinivo ZX120 Mini Portable Wired
Speaker for amplification).

The patient is reminded to keep the aligned sitting posture and relaxation of facial

and laryngeal muscles during this exercise.

X.1. Impulse breathing with short “hah” exhale (two repetitions)

The exercise starts with participant listening to eight beats of audible metronome
click initially set at 4/4, 64 bpm. Participant is instructed to fully relax abdominal
muscles, letting the air effortlessly enter the lungs, then to abruptly expel the air
with a short, though deep and strong (“barking”) “hah” sound and to immediately
let the abdominal muscles relax again, letting the air into the lungs. Suggested
sequence: 1) listen and rest for eight beats, 2) eight "hah” utterances for eight
beats, 3) listen and rest for eight beats, 4) eight "hah” utterances for eight beats, 5)
stop. The tempo should be slightly faster that the tempo most comfortable for the
participant and may be increased gradually in subsequent sessions if the patient is

ready.
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X.2. Impulse breathing with sustained “hah” exhales (four repetitions)

As in the previous exercise, participant is advised to fully relax the abdominal
muscles, letting the air effortlessly enter the lungs. Then the air is expelled three
times following the pattern: “Hah-hah-haaaaaaaah” (short-short-long), where /a/
vowel is very open, strong and deep, but is not forced. After each syllable, the

abdominal muscles should relax again, letting the air into the lungs.

XI. Sustained vowels production exercises

Time (approximately): five minutes.

Therapy objective: to practice full diaphragmatic breathing and healthy vocal folds
coordination for sustained, supported vowel production.

Materials and equipment: Acoustic guitar; metronome (Android smartphone,
Metronome Beats application for Android, Kinivo ZX120 Mini Portable Wired
Speaker for amplification).

The patient is reminded to keep the aligned sitting posture and muscle relaxation
during this exercise. In case of excessive perceived nasality, participant may be
advised to “adopt a pleasant facial expression”, slightly lifting the zygomatic

muscles (“lifting the cheeks”).

XI.1. Vowel shaping exercise (three repetitions)

With the mouth fully closed, participant is instructed to silently form vowel shapes
in the following sequence: /a/, /el, /i/, o/, /ul, paying attention to position changes

in tongue and facial muscles. Music therapist models the vowels (with sound).
XI.2. “Hah-meh-mee-moh-moo” sigh exercise (three repetitions)

Similar to exercise VII.3, participant is encouraged to take a breath, then expel it
on a light, “lazy” sigh, starting in the voice midrange and inflecting downwards.
During this exhale, participant forms the vowel shapes /a/, /e/, /i/, /ol, /u/ in a relaxed

manner and allows the lips to close and open several times, resulting in light
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humming sound: “Hah-meh-mee-moh-moo” (Figure 12). The lips are not pressed

firmly together like in the regular /m/ sound, and the jaw is relaxed.

Figure 12. Transcription of exercise 1X.2 “Hah-meh-mee-moh-moo” sigh exercise

XI.2. "Hah-meh-mee-moh-moo" sigh exercise voice pattern

Voice

>

Hah_meh-mee_moh

XI.3 “Hah-eh-ee-oh-00" sigh exercise (three repetitions)

The instructions for this exercise are the same as for the exercise 1X.2., but the

lip movement resulting in the light /m/ sound is now omitted: “Hah-eh-ee-oh-00”.

See Figure 13.

Figure 13. Transcription of exercise IX.2 “Hah-eh-ee-oh-00” sigh exercise

XL.3. "Hah-eh-ee-oh-00" sigh exercise voice pattern

Voice

e Ses

Hah_eh-ee_oh

Xl.4. Sustained vowels exercise (two repetitions, if tolerated well)

Comfortable tone from participant's midrange is chosen for the exercise and
becomes the tonal center (do). The patient sustains do for four measures (2/4, 90
bpm) on “mah” syllable, then rests for 2 measures. The next syllable (“meh”) is

then sustained in a similar manner, then “mee”, “moh” and “moo”. The therapist

provides the guitar accompaniment, and sings together with the participant.
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Accompanying audible metronome is set up at 2/4, 90 bpm. The tempo is adjusted
as needed (decreased for a longer exhale) to match participants’ ability. The

exercise may be performed twice, if tolerated well. See Figure 14.

Figure 14. Transcription of exercise 1X.2 Sustained vowels exercise

XL4. Sustained vowels exercise voice pattern and guitar accompaniment

Key to be defined by patient's comfortable vocal range
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XII. Laryngeal elevation through vocalization (gliding vowels) exercise

Time (approximately): five minutes.

Therapy objective: to facilitate sustained laryngeal elevation.

Materials and equipment: Acoustic guitar; metronome (Android smartphone,
Metronome Beats application for Android, Kinivo ZX120 Mini Portable Wired

Speaker for amplification).

This exercise was adapted from (Kim, 2010) protocol for stroke patients with
dysphagia and is designed to improve swallowing function by facilitating sustained
laryngeal elevation. Vowels /a/, /i/, /u/ are used because they represent the
extremes of vocal tract configuration (Ramig, 1988), and /m/ is added for easier

sound onset.

The patient is reminded to maintain the aligned sitting posture and face and

extrinsic laryngeal muscle relaxation during these exercises.

Music therapist models the exercise and sings together with the participant. A
comfortable tone from the participant’'s midrange is chosen for the exercise.
Starting from this tone on “mah” syllable, participant is instructed to slide up a major

3 interval by beat four (the second dotted quarter) of the measure and to sustain
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this tone until the end of the measure. This singing pattern is repeated for three
more measures, as the harmony changes. Four measures on “mee” and then four
measures on “moo” follow. If tolerated well, the whole exercise may be repeated
once and major 3" interval may be increased to perfect 5" for increased laryngeal
elevation. Live guitar accompaniment is provided by music therapist, in 12/8, 130
bmp, one harmony per measure, with accompanying audible metronome click.

Repeat two times if tolerated well (Figure 15).

Figure 15. Transcription of exercise XlI. Gliding vowels exercise

XII. Gliding vowels exercise voice pattern and guitar accompaniment

Key is to be defined by patient's comfortable voice range
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XII.  Vocal cords relaxation exercises

Time (approximately): two minutes
Therapy objective: to relax vocal cords following the singing exercises.

Materials and equipment: none.
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Participant is instructed to use diaphragmatic or mixed type of breathing during

these relaxation exercises.

XIII.1. Vocal fry exercise

Participant is instructed to take a deep breath and to make vocal fry sound for the

duration of the exhale. Can be repeated.

Xlll.2. Deep breathing (three repetitions)

Participant is instructed to breathe in through the nose, with the mouth slightly
open, then breathe out through the mouth, without sound. The air enters and
escapes from the lungs with no effort: it is not forced in any way. Participant can
choose to use a diaphragmatic or mixed (diaphragmatic and chest) type of
breathing.

XIII.3. Exhale on hard /h/ (three repetitions)

Participant is instructed to continue deep breathing and then to exhale of a “lazy”,

long, uninterrupted hard /h/ sound.

XIV. Preferred song performance

Time (approximately): five minutes

Therapy objective: to reinforce all the voice skills practiced in previous exercises
(body alignment and posture, diaphragmatic breathing, proper phonation, soft
palate elevation, relaxed consonant articulation, etc.), to provide a motivating
reward at the end of the session.

Materials and equipment: Acoustic guitar. Optional: song lyrics printout.
Participant is invited to sing their preferred song in a comfortable range, at a

comfortable tempo, with live guitar accompaniment provided by music therapist.

Music therapist may choose to sing together with the participant to encourage

89



participation and to model healthy singing technique. Both the participant and

music therapist provide brief feedback on the performance at the end of the song.

Selection of the song for this exercise occurs as follows. At recruitment, each
participant is asked to provide the list of their three to five favorite songs to sing.
Music therapist chooses one of these songs to include into the protocol, giving
preference to the songs with simple melodic and harmonic structure, enough

pauses for proper phrasing, moderate tempo, and emotionally neutral or “positive”.

XV. Session closure and assessment

Time (approximately): five minutes.
Therapy objective: assessment.
Materials and equipment: NRS (respiration) and NRS (voice) sheets (see

Appendices | and J); NRS data sheet (Appendix O); notebook for note taking.

Music therapist closes the session, acknowledges the patient’s effort and reminds
of the upcoming session(s) if any are left. The following information is gathered and
recorded into the participant’s individual data sheet (see Appendix O): NRS score
for current perceived ease of respiration, NRS score for current perceived ease of

voice production.

Music therapist instructs (or reminds) the patient to practice the recommended
daily exercises (see sample exercises set in Appendix R), if possible, and always
taking precautions to avoid strain and exhaustion (to “stop if something doesn’t feel
right”). The music therapist instructs (or reminds) the patient to follow the Voice
care guidelines (Appendix H).
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Recommended exercises for independent practice

Music therapy treatment protocol described above is aimed at teaching the
participants new vocal and respiratory skills that may be beneficial in their
condition. New skill acquisition is a process that requires practice, feedback and
active involvement of the learner (Kaplan, 2010). Whilst our research was primary
focused on practitioner-delivered intervention, it is recognized that benefits of the
treatment depend, to a large extent, on the level of individual involvement of each
participant. Elements of health coaching were introduced during the study, in the
form of suggested independent music therapy exercise routine and voice health
guidelines. Health coaching is a relatively new concept in health care that
emphasizes a person-centered process that is based upon behavior change theory
and encourages patient’s active participation, self-discovery and accountability in
health management (Wolever et al., 2013). Given relevant knowledge and tools,
persons with chronic diseases can gain, if partial in case of ALS, autonomy and

control over their condition.

Printed ALS-specific voice health guidelines, compiled by the researcher and
based on general vocal health guidelines (McClosky, 2011; Peckham, 2010;
Roman, 2014) and ALS-specific speech-language therapy recommendations
(Roman, 2014), were provided for participants prior to start of the treatment with

the aim of promoting healthy voice use habits in daily life (see Appendix H).

The participants were encouraged, but not required, to independently practice
breathing, relaxation and voice skills learned in music therapy sessions on the days
when no visit by the music therapist was scheduled. A recorded guide (CD or mp3
files provided via USB flash drive) and corresponding printed instructions for the
independent practice were provided to each participant at the end of the 3rd
session. The individualized exercises set consisted of abbreviated (approximately
15 minutes long) versions of music therapy treatment protocol used in therapy
sessions, with adjustments for the tempo, vocal range, preferred music
accompaniment and imagery for relaxation, capabilities and clinical needs unique
to each participant, as assessed by music therapist during the first two sessions.
See Appendix R for the English translation of Sample recommended daily

exercises instructions.

New, modified for best tolerance, version of the exercise set was provided to the

participants before the end of music therapy treatment, at the 11th session, and
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further independent practice was encouraged. Contacts of two local music
therapists experienced with the ALS population, who could be helpful with later

adjustments of the protocol, were provided.

Audio recording the post-intervention exercises for independent practice for each
participant (in Russian), with music accompaniment, can be found among the

Supplementary materials to this thesis.
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CHAPTER 6
RECRUITMENT DATA ANALYSIS RESULTS

RECRUITING PARTICIPANTS — PERSONS WITH ALS

Recruitment of the study participants occurred over a 20-day period, starting on
the 14" of March, 2018, upon receiving ethics approvals from Anglia Ruskin
University (Cambridge, UK) and Moscow Municipal Independent Ethics Committee
(Moscow, Russia) (see Appendices B and C), and ending on the cut-off date, the
4% of April, 2018, to accommodate the working schedule of research assistants

and nurses at ALS Moscow Centre and the principal researcher.

All newly diagnosed patients at ALS Moscow Centre living in Moscow city limits
and meeting the inclusion and exclusion criteria were invited to participate by the
clinical coordinator via a phone call, until the desired sample size (n=8) was
achieved. The coordinator used the online medical database at ALS Moscow
Centre to check each potential participant’s match to the inclusion and exclusion
criteria. If the information necessary to make the decision was missing, the
candidate received a tentative invitation. If they were interested, the necessary
data was obtained. All the selected participants completed Edinburgh Cognitive
and Behavioural ALS Screen (Russian version) (Chernenkaya et al., 2018) with

the results above the cut-off score for their age and education level.

Trained research assistants visited at home the pre-selected candidates who were
interested to become study participants, provided Participant Information Sheet
and Participant Consent Form (see Appendix D) for them and answered their

questions regarding the upcoming study.

93



DEMOGRAPHICS

Since this study was designed as applied clinical research with consecutive
sampling recruitment strategy, no special efforts were made to balance the group
for gender, age or type of disease onset. No questionnaires were used to gather
ethnic or socio-economic data, as these inquiries could potentially present
psychological triggers for the research participants, all of whom were former Soviet
Union citizens. Some social data (such as occupation) were collected organically,

when the participants chose to disclose.

Six females and two males were recruited (Table 4). Seven presented with spinal
ALS onset type, one participant presented with bulbar onset. Mean age of the

participants was 58.1 years.

As explained in Chapter 3, only the bulbar subscore of Amyotrophic Lateral
Sclerosis Functional Rating Scale - Revised (ALSFRS-R) — was used as an
inclusion criterium for the study. For demographic purposes only, the total
ALSFRS-R scores of the participant were collected. Total ALSFRS-R scores of the
participants ranged from 31 to 42 points at recruitment, representing a range of

motor and respiratory abilities of the participants.

Table 4. Demographics of the study participants — persons with ALS

Age Gender ALS onset ALSFRS-R
type
Pt 1 62 Female Spinal 37
Pt 2 45 Female Spinal 41
Pt 3 53 Female Spinal 42
Pt4 81 Male Spinal 39
Pt5 43 Female Bulbar 38
Pt 6 62 Male Spinal 37
Pt7 49 Female Spinal 31
Pt8 70 Female Spinal 39
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RECRUITING PARTICIPANTS — CAREGIVERS OF PERSONS
WITH ALS

If designated by the primary participants, and only with their permission, their main
caregivers were contacted and invited to participate in the study. Trained research
assistants visited the identified caregivers who were interested in becoming study
participants, provided them with the Participant Information Sheet (for caregivers)
and the Participant Consent Form (for caregivers) (see Appendix E) and answered
their questions, if any, regarding their role in the upcoming study.

Six caregivers were recruited, in addition to the seven participants who completed
the study. The relations of the participating caregivers to the participants — persons
with ALS — were as follows: four were spouses (two wives, two husbands), two
were adult children (daughters in both cases). Five caregivers lived in the same

household (city apartment) with their relative who had ALS.

REFLECTIONS ON THE RECRUITMENT PROCESS

ALS Moscow Centre is a community-oriented, nongovernmental organization that
provides cutting edge, world-class services free of charge for persons living with
ALS. The patients’ level of trust toward the providers at the Centre is high, and the
communication within the community is immediate. Many patients at the Centre
reached out to the coordinators and expressed interest in participating in the study.
Since most of them did not match inclusion and exclusion criteria, the coordinators
put them in contact with the two music therapists at the Centre, who were

previously trained in the same protocol by the principal researcher.

Two factors can be named among the main obstacles for recruitment. The first was
the candidates deeming themselves “unmusical” and therefore not being able to
engage into singing in music therapy. Even those who entered the study appeared
very self-conscious about “performing” well enough. Having worked as a vocal
coach and music therapist with many clients around the world, the principal
researcher trusts that being “unmusical”, “tone-deaf” or lacking previous music
experience is rarely an issue for achieving therapeutic effect from singing. The
participant’s motivation to actively engage in music therapy and strong working

rapport between the therapist and the client usually define therapy success.
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The second obstacle was scheduling the sessions. Persons with early and mid-
stage ALS often continue to work outside their homes. Consequently, only those
who did not work or had flexible schedules could participate in the study. Another,
culturally significant, scheduling issue was the seasonal tradition kept by many
urban dwellers in Moscow: during the warm time of the year (starting June) many
people move from city apartments to their “dachas” (country cottages) for
prolonged periods of time. This makes music therapy session arrangements
particularly challenging for a music therapist or a research assistant relying on
public transportation. This cultural context had to be taken into account when

planning this home-based music therapy protocol research.
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CHAPTER 7
FEASIBILITY DATA ANALYSIS RESULTS

Primary data analysis was completed to assess the feasibility of the suggested
music therapy treatment protocol. Recruitment rate, retention and adherence to

treatment constituted the main numerical outcomes.

Analysis of other quantitative and qualitative feasibility data allowed to gain
perspective on tolerance, motivation, participants’ treatment experience, caregiver
perspective, music therapy practitioner experience and the feasibility of systematic

bulbar and respiratory assessment in ALS for future research.

PRIMARY FEASIBILITY DATA ANALYSIS

Recruitment

Recruitment of study participants occurred over 20-day period in March and April,
2018. All newly diagnosed patients at ALS Moscow Centre living in Moscow city
limits and meeting the inclusion and exclusion criteria were invited to participate,
until the desired sample size (n=8) was achieved. Thus, the target recruitment
amounted to 100%. Target recruitment over 80% is considered the marker of a

successful feasibility trial (see Chapter 4, Feasibility outcome measures).

The host facility could not provide the exact up-to-date information about the

number of patients served; approximate estimation was 110 patients.

Retention

Out of the eight participants recruited, seven participants completed the study.
Thus, the retention rate amounted to 87.5%. Retention rate over 70% at the end of
follow up period is considered the marker of a successful feasibility trial (see

Chapter 4, Feasibility outcome measures).
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Attrition

One of the recruited participants died during the course of the study due to a cause
unrelated to ALS progression (diabetes, reported by the family). The death
occurred after the cut-off date for recruitment, after the consent was signed, but
prior to the first data collection. Since any experimental data from this participant
was missing, only the data obtained from the other seven participants was used

for statistical analysis.

Adherence to treatment

12 music therapy sessions (two sessions per week, for the duration of six weeks)
with the principal researcher — board certified music therapist — were scheduled
with each participant during the experimental phase of the study. Participants were
encouraged, but not required, to independently complete brief, 15-minute
individualized exercises set on the days when they had no music therapy session.
Only the number of music therapy sessions, and not the number of independent
exercises sets completed, was used to calculate adherence. Mean adherence
across the seven participants who completed the study amounted to 95.4%.
Adherence calculated at over 75% music therapy sessions delivered is considered

the marker of a successful feasibility trial (see Chapter 4, Feasibility outcome

measures). Adherence to treatment individual data is presented in Table 5.

Table 5. Adherence to music therapy treatment.

Pt 1 Pt2 Pt3 Pt 4 Pt5 Pt 6 Pt7 Mean

% of MT
sessions | 100 92 92 92 92 100 100 954
delivered
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Summary of feasibility numerical outcomes

Primary data analysis provides first evidence that it is feasible to use the suggested
study protocol for home-based music therapy as an intervention to support
respiratory and bulbar functions in early and mid-stage ALS. The numerical

outcomes for feasibility of this study protocol are summarized in Table 6.

Table 6. Feasibility numerical outcomes

Actual Marker of feasibility success
Recruitment, % 100 80
Retention, % 87.5 70
Adherence, % 954 75

SECONDARY FEASIBILITY DATA ANALYSIS

As discussed in Chapter 5. Music therapy treatment protocol, the theoretical

framework of an objectivist case study research informs, if partially, the structure
of this study (Wheeler and Murphy, 2016). Though this framework highlights an
element of objectivity, ideographic first-person insight, prolonged engagement, and
therefore subjectivity remain core features in objectivist case study research.
Bridging objective and subjective perspectives appears especially useful when
analyzing the feasibility of this innovative applied music therapy research in home
environment, given the heterogeneity of this clinical population. Additional data

collected to assess feasibility of this study protocol included:

- change in ratings on Ease of Respiration Numerical Rating Scale before
and after every music therapy session (self-reported) (see Appendix |),

- change in ratings on Ease of Speech Numerical Rating Scale before and
after every music therapy session (self-reported) (see Appendix J),

- adherence to the suggested, but not required independent exercises

routine (self-report, measured in %),
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- structured interviews with research participants — persons with ALS
conducted prior to treatment (week 5) and at the end of the follow-up period
(week 16),

- structured interviews with caregivers, if identified by persons with ALS,
conducted prior to treatment (week 5) and at the end of the follow-up period
(week 16),

- brief narrative accounts of individual music therapy sessions submitted by

the principal researcher after every treatment session.

Tolerability of the treatment protocol

Change in ratings on Ease of Respiration Numerical Rating Scale (see Appendix
1) before and after every music therapy session (self-reported) and change in
ratings on Ease of Speech Numerical Rating Scale (see Appendix J) before and
after every music therapy session (self-reported) were used to assess the short-

term tolerability of the music therapy treatment protocol.

In the beginning and at the end of every music therapy session each participant
was invited to answer two questions: “How easy is it to breathe for you now?” and
“How easy is it to speak for you now?”. Their answer was recorded as a numerical
outcome on the 10-point numerical rating scale, and the difference between the
self-assessment numerical value received prior to treatment ("pre") and the self-
assessment numerical value received immediately after treatment ("post") was
calculated, and the mean of all differences was taken for every participant.
Absence of (zero) change in self-assessed condition or improved (higher scored)
self-assessed condition were markers of the treatment being well tolerated by the

participants.

There was no difference between pre and post values of Ease of Respiration
Numerical Rating Scale for three participants, mean post values were higher for

three participants, mean post value was lower for one participant (see Table 7).
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Table 7. Individual pre and post values of Ease of Respiration Numerical Rating

Scale
Mean Pre, points Mean Post, points | Mean Pre-Post Difference,

points

Pt1 |8.92 9.08 0.17

Pt2 |7.83 8.33 0.5

Pt3 |9.17 9.17 0

Pt4 |8.25 8.25 0

Pt5 | 8.25 8.25 0

Pt6 |5 5.83 0.83

Pt7 |8.83 8.5 -0.33

There was no difference between pre and post values of Ease of Speech

Numerical Rating Scale for one participant, mean post values were higher for five

participants, mean post value was lower for one participant (see Table 8).

Table 8. Individual pre and post values of Ease of Speech Numerical Rating Scale

Mean Pre, points | Mean Post, | Mean Pre-Post Difference,

points points

Pt 1 8.08 8.5 0.42

Pt 2 7.42 7.92 0.5

Pt3 7.75 7.42 -0.33

Pt 4 8 8 0

Pt5 4.5 4.67 0.17

Pt6 4.83 5.83 1

Pt7 8.33 8.08 -0.25
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To assess the statistical significance of changes across all participants, the value
differences have been subjected to the Student’s two-sample paired t-test (Last,
2007). The calculations were performed using the standard library provided by the
R language.

Following are the hypotheses used to calculate the statistical significance of
changes across all participants for Ease of Respiration Numerical Rating Scale

numerical outcomes.

- Null hypothesis: There will be no difference between respiration
assessment numerical value received prior to treatment ("pre") and
respiration assessment numerical value received immediately after
treatment ("post").

- Alternative hypothesis 1: Respiration assessment numerical value received
immediately after treatment ("post") will be lower than respiration
assessment numerical value received prior to treatment ("pre").

- Alternative hypothesis 2: Respiration assessment numerical value received
immediately after treatment ("post") will be higher than respiration

assessment numerical value received prior to treatment ("pre").

The results of the Student’s two-sample paired t-test comparing the pre-treatment
(M =28.04, SD = 1.42) and post-treatment (M = 8.2, SD = 1.11) numerical outcomes
indicate that the treatment did not have an effect on ease of respiration, t(7) = 1.15,
p = 0.296.

Following are the hypotheses used to calculate the statistical significance of
changes across all participants for Ease of Speech Numerical Rating Scale

numerical outcomes.
- Null hypothesis: There will be no difference between speech assessment

numerical value received prior to treatment ("pre") and speech assessment

numerical value received immediately after treatment ("post").
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- Alternative hypothesis 1: Speech assessment numerical value received
immediately after treatment ("post") will be lower than speech assessment
numerical value received prior to treatment ("pre").

- Alternative hypothesis 2: Speech assessment numerical value received
immediately after treatment ("post") will be higher than speech assessment

numerical value received prior to treatment ("pre").

The results of the Student’s two-sample paired f-test comparing the pre-treatment
(M=6.98, SD = 1.61) and post-treatment (M = 7.2, SD = 1.41) numerical outcomes
indicate that the treatment did not have an effect on ease of speech, {(7) = 1.22, p
=0.27.

The overall trends point upwards for both Ease of Respiration Numerical Rating
Scale or Ease of Speech Numerical Rating Scale, indicating that the protocol was
generally tolerated well by the study participants. However, as expected in a
feasibility study with a small sample size (n=7), the change was not statistically
significant for either Ease of Respiration Numerical Rating Scale (p-value = 0.296)
or Ease of Speech Numerical Rating Scale (p-value = 0.270). The desired
statistical power needs to be considered for any follow up studies and the sample

size needs to be calculated accordingly.

Tolerability data were additionally analyzed in the format of individual case studies
(see Chapter 10. Case study sketches).

Self-motivation

The participants were encouraged, but not required, to independently practice
breathing, relaxation and voice skills learned in music therapy sessions on the days
when no visit by the music therapist was scheduled. A recorded audio guide (CD
or mp3 files provided via USB flash drive) and corresponding printed instructions

for the independent practice were provided to each participant at the end of the
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third session. Adherence to this suggested, but not required independent exercises
routine (self-report) was considered a measure of self-motivation participants
demonstrated in regards to music therapy treatment. Any attempt to practice was
recorded, even if the exercise set was not fully completed. The number of
independent exercises sets performed, in proportion to the number of days when
no visit by the music therapist was scheduled, recorded during the sessions from
4 to 12 during the 6-week treatment phase, is presented in Table 11 (measured in
%).

Table 11. Adherence to suggested independent exercise routine

Pt1 |Pt2 |Pt3 |Pt4 |Pt5 | Pt6 | Pt7 | Mean

% of days between MT
sessions when |68 (89 |33 |39 |33 |64 |45 |53
participants engaged in

independent exercise

routine (self-reported)

There was no set target for adherence to suggested independent exercise routine.
The participants engaged in the independent practice at their own pace and only if
they chose to do so. Nonetheless, this data set provides an important insight into
self-motivation of the research participants to independently follow the suggested
treatment routine. It is indicative that all the participants attempted the independent

exercise routine.

Qualitive data in the form of therapy notes was obtained along with the numerical
data for adherence to the suggested independent practice routine. In the beginning
of every music therapy session, starting at session 4, the research participants
were invited to comment briefly on their experience performing the independent

exercise routine.
Common reasons for not engaging into the independent practice routine included:

- not feeling well (e.g. due to high blood pressure, menses),
- being too busy to exercise (due to work, healthcare or other commitments),

- being too tired to exercise.
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No participants mentioned the provided individual set of exercises being too

challenging among the reasons for not engaging into independent practice routine.

Several participants mentioned using music therapeutically outside the suggested
independent exercises protocol, e.g. singing favorite songs, using music to cue
rhythmic movement, dancing to music for fun. Presumably, this can be viewed as

a positive, though unplanned, outcome of music therapy treatment.

Taking part in music therapy: study participants’ perspectives

The following sections outline subjective perspectives of the research participants
— persons with ALS and the research participants — caregivers of persons with ALS.
A total of 14 interviews were conducted with the participants — persons with ALS
(see Appendices S, T). A total of 12 interviews were conducted with the participants
— caregivers, as identified by the participants with ALS (see Appendices U and V).

The methodological framework of reflexive thematic analysis (Braun and Clarke,

2006) was applied to find common themes across the structured interviews with

research participants (see Chapter 4, section Thematic analysis of the gualitative
feasibility data). Data-driven inductive, semantic, realist approach to TA was

chosen. The process of the analysis included the following steps.

Step 1. All the interview transcripts were collected into four data sets, in separate

Word documents:

¢ Interviews with research participants — persons with ALS, conducted prior
to treatment (week 5),

¢ Interviews with research participants — persons with ALS, conducted at the
end of the follow-up period (week 16),

¢ Interviews with research participants — caregivers of persons with ALS,
conducted prior to treatment (week 5),

¢ Interviews with research participants — caregivers of persons with ALS,

conducted at the end of the follow-up period (week 16).
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Step 2. All four data sets were translated from Russian into English by the principal
researcher. The content and the individual style of each participant were prioritized

when translating.

Step 3. The principal investigator familiarized herself with each data set by reading

and re-reading the interviews several times during one week.

Step 4. Initial coding occurred within each data set. Succinct labels (e.g.
“communication”, “challenge”, “improved mood”, “breathing”) were assigned to the

interview phrases, color codes for various labels were establishes.

Step 5. Broad areas of inquiry (meta-themes) were defined within each data set.

Step 6. Six areas of inquiry were refined after a review. They included: 1) Music
therapy process as anticipated by the participants — persons with ALS, 2) Music
therapy outcomes as anticipated by the participants — persons with ALS, 3) Music
therapy process as perceived by the participants — persons with ALS, 4) Music
therapy outcomes as perceived by the participants — persons with ALS, 5) Music
therapy outcomes as anticipated by the participants — caregivers of persons with
ALS, 6) Music therapy outcomes as perceived by the participants — caregivers of

persons with ALS.

Step 7. Themes within each area of inquiry were established, based on of repeated

patterns (themes) across each the data set.

Step 8. Themes were refined after a review.

Step 9. Based on the number of theme repetitions within each data set, frequency
(intensity) characteristic was assigned to each theme. If the same theme emerged

in the narrative of two or three interviewees, it was described as the perception that
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“some participants” had. If the theme emerged in the narrative of four or more

interviewees, it was described as the perception that “most participants” had.

Step 10. The analytic narrative with data extracts was written up for the six areas

of inquiry.

Following common themes and perceptions were identified as the result of the

reflexive thematic analysis of the participants’ interviews.

Music therapy process as anticipated by the participants — persons with

ALS

Music therapy process was anticipated by some participants as challenging and

requiring additional effort, but most participant were motivated to actively engage

in music therapy treatment (translated from Russian):

1)

3)

Some persons with ALS expected singing during music therapy to present
a challenge, as evident from the following statements: “I will not be able to
sing, will not be able to manage” (participant 1), “I am not going to learn
how to sing”, “I will do my best to complete everything” (participant 4), “if |
will be asked to sing, | will feel inhibited” (participant 7).

Some persons with ALS anticipated that consistent engagement in music
therapy may require additional organizational effort, as evident from the
following statements: “I will have to set aside the time” (participant 3), “I
need to find the time and the energy and to work with the tenet that this will
help me” (participant 5), “the regularity of the sessions will trouble me”, “|
will endeavor to organize myself, not to laze” (participant 7).

Most persons with ALS reported being motivated to participate in music
therapy treatment, as evident from the following statements: “Will it work
out or not? | will try, will see what comes from it”, “when | succeed, it will be
joy” (participant 1), “I will try to make a hobby of it and to use it as an
opportunity to prolong active living” (participant 2), “Positive expectations. |
am ready to orderly perform all the exercises” (participant 3), “l regard these
with interest, curiosity and anticipation. | will try to exercise conscientiously”

(participant 4), “I am ready for everything” (participant 6).
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Music therapy outcomes as anticipated by the participants — persons with

ALS

Most participants anticipated music therapy to have a positive effect on their bulbar

and/or respiratory functions, as well as on their psychological state. Some

participants anticipated increased communication and/or decreased isolation and

improved relationship with other family members as a result of the treatment.

1)

Most persons with ALS anticipated music therapy to have a positive effect
on their bulbar and / or respiratory functions, as evident from the following
statements: “In a positive way”, “breathing exercises... are beneficial”,
“exercises will do nothing for my speech, they can only help the lungs”
(participant 2), “these sessions will slow down the disease progression”,
“the muscles will strengthen, will become more elastic, and will be able to
function longer” (participant 3), “I hope that any kinds of training —
swallowing, breathing, speech — are useful for me when | have this
disease”, “I hope that decline will slow down” (participant 4), “I hope,
beneficially”, “breathing exercises help to keep the speech”, “one may
convince oneself that the exercises will affect the disease course, practice
this mindset” (participant 5), “possibly, they will improve speech; don’t think
they will affect breathing” (participant 7).

Most persons with ALS anticipated music therapy to have a positive effect
on their psychological state, as evident from the following statements:
“Emotional tuning (is) beneficial’, “way out of depression”, “I would like to
have positive emotions and to learn how to support myself emotionally”
(participant 2), “mood improvement” (participant 3), “the music itself has
positive emotional effect” (participant 4), “positive emotions related to
singing”, “joy (awaits) because of music” (participant 5), “emotional support”
(participant 7).

Some PALS stated they anticipated increased communication and/or
decrease isolation as a result of music therapy, as evident from the
following statements: “To extend my communication circle”, “I hope to
extend my communication opportunities” (participant 2), “the rescue is in
not staying alone, otherwise bad thoughts come” (participant 3), “music,
literature, communication with people <...> always encourage me, and

through music therapy there will be more opportunities for that” (participant
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4)

4), “I am ready to sing together with the children”, “new experiences”
(participant 5), “fine pastime”, “let us sing, my friends” (participant 6).

Some persons with ALS expected positive change in their relationships with
other family members as a result of music therapy, as evident from the
following statements: Participant 2 (“I would like to learn how to support
myself emotionally, and to support my loved ones more”), Participant 5
(“Because of cooperative work with the children, the time spent together,

the relationship with the children will develop positively”).

Music therapy process as perceived by the participants — persons with

ALS

Most participants reported being able to self-monitor their progress, whilst being

moderately challenged by music therapy experience. All participants reported

music therapy to be a pleasurable experience and perceived the suggested

independent music therapy exercises as easy to perform. Most persons with ALS

reported being motivated to continue performing independent music therapy

exercises after the treatment ended.

1)

2)

Most persons with ALS reported being able to self-monitor their progress,
whilst being moderately challenged by music therapy experience, as
evident from the following statements: “There were some problems each
time, for example | could not pronounce (rolled) R sound. | am able to
pronounce lower (register) vowels, there are problems with others. Some
exercises worked out, some not so, | can’t roar”, “It was difficult to sustain
notes, singing was most difficult” (participant 1), “the root of the tongue got
tired” (participant 3), “I could not reach high notes”, At first it did not turn
out too well, but then | learned how to breathe abdominally. You have to
get used to that” (participant 5), “at times it was difficult, because it did not
go as | wanted” (participant 7).

All persons with ALS reported music therapy to be a pleasurable
experience, as evident from the following statements: “Simply pleasant

"

therapy”, “it was very pleasant to work with the music therapist” (participant

1), “positive, pleasant, rewarding”, “communication with (music therapist),
in the first place (has been beneficial)” (participant 2), “I liked everything”
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3)

4)

"«

(participant 3), “practicing was pleasant and comfortable”, “we worked with
great pleasure”, “I <...> experienced great pleasure from communication
and satisfaction with the accomplishments” (participant 4), “it was very
pleasant to practice with (music therapist)”, “it was good, comfortable, |
liked it very much” (participant 5), “communication was pleasant. Everything
else as well” (participant 6), “It was very pleasant to meet and communicate
with (music therapist)”, “overall, | enjoyed sessions with (music therapist)”
(participant 7).

All persons with ALS reported the suggested independent music therapy
exercises being easy to perform, as evident from the following statements:
“You have to practice, that's all <...> | have everything that | need for that,
the set of exercises on a CD” (participant 1), “it was easy to incorporate
(music therapy) into my everyday routine”, “I practiced every day. If | was
not feeling well, | shortened the exercise set” (participant 2), “practicing was
fine. Everything on the CD is accessible, like with a teacher. | experienced
no difficulties” (participant 3), “performing exercises independently in
between therapy sessions was made easy by the very detailed instructions
which we used all the time. <...> It has been easy to exercise with (the CD),
like with a teacher” (participant 4), “I practiced, it takes half an hour. | felt
well” (participant 5), “I practice for an hour every day, under control of my
wife” (participant 6), “sometimes it was difficult to perform (the exercises set
in its) entirety. | divided (the set) into parts and practiced throughout the
day” (participant 7).

Most persons with ALS reported being motivated to continue performing
independent music therapy exercises after the treatment ended, as evident
from the following statements: “I will continue to exercise” (participant 1), “I
found motivation” (participant 2), “I plan to continue practicing. Will set an
appointment with a phoniatrist” (participant 3), “I think if | continue with the
exercises that (music therapist) provided, it (the disease — AA) will not
progress that rapidly” (participant 5), “of course, | will continue practicing”
(participant 6), “I will continue exercising on my own. Not sure that | will do

that often, but | will practice” (participant 7).
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Music therapy outcomes as perceived by the participants — persons with

ALS

Most participants believed that music therapy was beneficial for their speech and

respiration and that it helped them learn new breathing and vocal skills, but did not

affect their swallowing. Some participants perceived that music therapy improved

their communication.

1)

3)

Most persons with ALS perceived music therapy to have a positive effect
on their speech, as evident from the following statements: “Speech became
somewhat better”, “When | speak slower, my speech is normal” (participant
1), “speech has become more intelligible”, “it has become easier to speak.
| have enough air to finish the phrase” (participant 2), “I think it has become
easier for my family and conversation partners to hear me, | have started
to talk with more clarity. | feel that | have started articulating more
thoughtfully” (participant 4), “altogether, it is the same now as it was before
the (music therapy) sessions. If it has not worsened, it is a good thing
already” (participant 6).

Most persons with ALS perceived music therapy to have a positive effect
on their respiration, as evident from the following statements: “Breathing —
yes, /became better/” (participant 1), “it has become easier to breathe as
well” (participant 2), “nose breathing has become better” (participant 3), “I
think the two months of practice influenced my attention to diaphragmatic
breathing... Specific diaphragm training is very useful when one has this
disease” (participant 4).

Some persons with ALS perceived music therapy to improve their
communication, as evident from the following statements: “My doctor told
me that my speech has become better, clearer, more comprehensive. My
sister and my friend told me the same thing. | feel it myself’ (participant 1),
“the ability to communicate again with others stabilized my overall
condition”, “considering that it has become easier for me to speak and an
opportunity emerged to express my thoughts, | now have desire and
capacity to communicate with friends. Which has become a motivation for
communication. And | can now help my former patients with advice, by

answering their phone calls” (participant 2).
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4) Most persons with ALS perceived music therapy to have no effect on their
swallowing, as evident from the following statements: “Swallowing, it is
normal” (participant 1), “my swallowing is unimpaired” (participant 2), “| do
not notice other changes” (participant 3), participant 6 (“no”), participant 7
(“no changes”).

5) Most persons with ALS perceived music therapy to help them learn new
vocal and breathing skills, as evident from the following statements: “(Music
therapist) taught me to use diaphragm and abdomen muscles for talking”
(participant 2), “I learned a lot of new and interesting things”, “I learned to
breathe diaphragmatically, and to relax the muscles of tongue, face and
larynx when they are tired”, “I started to pay attention to myself, learned that
it is better to talk softly and in a relaxed manner” (participant 3), “l appreciate
the help that therapy sessions brought in terms of breathing and speaking-
and-singing skills”, “I familiarized myself with elements of voice training. It
is useful for more accurate command of vocal cords (participant 4),”at first
it did not turn out too well, but then | learned how to breathe abdominally”,

“you have to get used to that” (participant 5).

Music therapy outcomes as anticipated by the participants — caregivers of
persons with ALS

Most caregivers anticipated music therapy to consist of exercises which would
have a beneficial effect on bulbar and/or respiratory functions of participants with
ALS, and to benefit the psychological state of the person with ALS, mostly by
providing additional opportunities for communication during music therapy. Most
caregivers anticipated participation of their family members affected by ALS in

music therapy to have a positive effect on the caregiver’'s own psychological state.

1) Most caregivers anticipated music therapy to consist of exercises which
would have a beneficial effect on bulbar and/or respiratory functions of
participants with ALS, as evident from the following statements: “Muscle
stretch and work”, “exercise is beneficial” (caregiver 1), “as an exercise,

positively” (caregiver 2), “l think it ought to have a positive effect”, “breathing
and swallowing will be freer” (caregiver 4), “I hope that positively”, “muscles
will be involved and the exercises will affect their strengthening” (caregiver

6), “as an exercise” (caregiver 7).
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2) Most caregivers anticipated music therapy to have a positive effect on
psychological state of participants with ALS, mostly providing additional
opportunities for communication, as evident from the following statements:
“‘Emotional energy, positivity, mood” (caregiver 1), “‘communication
provides a positive outlook” (caregiver 2), “possibly, there will be benefit
from (the participant) singing together with the children”, “that is
psychology” (caregiver 5), “joy of communication” (caregiver 7).

3) Most caregivers anticipated participation of their family member affected by
ALS in music therapy to have a positive effect on caregiver's own
psychological state, as evident from the following statements: “l will calm
down a little bit, will receive emotional support” (caregiver 1), “the person
who has the disease feels better, depression goes away, and | feel more
joyful” (caregiver 2), “psychologically, we have decided, that (music
therapy) would be very useful <...> as a stimulus” (caregiver 4), “there will
be a positive influence, because this is something new. | look forward to it

(caregiver 6).

Music therapy outcomes as perceived by the participants — caregivers of
persons with ALS

Most caregivers reported that music therapy improved or sustained bulbar and
respiratory functions of the participant with ALS. Some caregivers reported that
music therapy process and, in particular, communication with the music therapist
had a positive effect on the psychological state of the participant with ALS, and that
participation of their family members affected by ALS in music therapy had a

positive effect on caregiver’s own psychological state.

1) Most caregivers reported that music therapy improved or sustained bulbar
and respiratory functions of the participant with ALS, as evident from the
following statements: “(These functions have) not worsened, and there is
some improvement — yes, rather than no” (caregiver 1), “speech, yes, it is
obvious and one can hear that” (caregiver 2), “learning diaphragmatic
breathing was helpful. Speech became clearer by the end of each session”

(caregiver 4), “it is important that there was no regress” (caregiver 6).
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2) Some caregivers reported that the music therapy process and, in particular,
communication with the music therapist had a positive effect on the
psychological state of the participant with ALS, as evident from the following
statements: “Mental impact. Likely, this is how (music therapy) had a
positive impact. (My wife) anticipated (music therapy) sessions every time”
(caregiver 2), “communication with (music therapist) brought joy”, “every
lesson was like a holiday with new positive experiences” (caregiver 4),
“communication is very important for him. So, the (music therapy) session
affected him positively” (caregiver 6).

3) Some caregivers reported that participation of their family member affected
by ALS in music therapy had a positive effect on the caregiver's own
psychological state: “She feels better, and | feel relieved” (caregiver 2), “it
was sheer positive emotions. <...> That affected me in a positive way”
(caregiver 4), “I love communication. It is important to learn something

"«

new”, “all this affected me very much” (caregiver 6).

Exploring music therapy as a complementary treatment for ALS: the
researcher’s perspective

Brief narrative accounts of individual music therapy sessions were submitted by
the principal researcher after every treatment session, total of 80. Additionally, field
notes — generalized reflections on the course of research and tendencies within
the group during the treatment phase — were submitted by the principal researcher,
total of 13.

The methodological framework of narrative thematic analysis outlined by
(Riessman, 2008) was applied to highlight the most prominent themes that
emerged from the music therapist’s field notes and individual treatment notes (see

Chapter 4, section Thematic analysis of the qualitative feasibility data). The choice

of themes was influenced by the purpose of the research and by the data

themselves. The process of the analysis included the following steps.
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Step 1. All treatment notes and all field notes submitted by the music therapist were
copied into one Word document. Some notes were submitted in English and some

in Russian. No translations were made.

Step 2. The principal investigator read and re-read through the text data several

times during one week to search for recurrent meanings and patterns.

Step 3. Initial coding occurred within each data set. Succinct labels in English (e.g.
“song singing”, “relationship”, “yawning”, “boundaries and spaces”, “music
therapist’s role”, “audio recording”, “synchronicity”, “exercise adaptation”, “music-
assisted relaxation”) were assigned to parts of the text data. Color codes for various

labels were establishes.

Step 4. Broad areas of inquiry (meta-themes) were defined.

Step 5. Seven areas of inquiry were refined after a review. They included: 1)
Logistics, 2) Essential professional self-care, 3) Treatment protocol
implementation, 4) Music-assisted relaxation, 5) Post-intervention exercises for
independent practice, 6) Therapeutic relationships, 7) The role of the music

therapist.

Step 6. Themes within each area of inquiry were established, based on of repeated
patterns (themes) across each the data set.

Step 7. Themes were refined after a review.

Step 8. Based on the defined areas of inquiry and themes, a coherent narrative

from the perspective of the principal researcher — music therapist was written.

The following sections contain the narrative perspective of the principal researcher
on the music therapy process and the research process in relation to the main

research questions.
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Logistics

The geography of this research has been intricate from the very beginning. | started
developing the music therapy protocol for ALS Moscow Centre (Moscow, Russia)
in 2013. This was pro-bono work that | conducted as a part of my seven-year long
music therapy advocacy, during frequent visits from Boston, USA, where | resided,
worked and taught. By 2017, with two professional music therapists and more than
20 volunteers trained in therapeutic applications of music to support persons with
ALS and their families in Moscow and Saint Petersburg, enough anecdotal
evidence was collected to suggest that the innovative music therapy intervention
implemented at the Centre had beneficial effect on both the emotional state and
the physical functioning of persons with ALS. The clinical evidence warranted more
formal investigation under research conditions, and this brought me to Anglia

Ruskin University's Doctoral School in Cambridge, UK.

It felt logical to carry out the field phase of the study at ALS Moscow Centre where
the protocol was first implemented and where the medical team and the ALS
community knew and readily accepted music therapy as a complementary
treatment modality. This also meant more complicated logistics: creating study
protocols in two languages (English and Russian), going through Ethics
Committees in two different countries, adjusting to national differences in standard
clinical measurements, taking into account cultural aspects and changing my
therapy style accordingly, arranging childcare for my children in Boston, USA, and
finding a long-term accommodation for myself in Moscow. The duration of the study
and the sample size were largely predefined by general logistics and the available

resources.

This was the first time | consistently worked with any client population in Russia for
six weeks. Conducting this work in home environments made the process
unpredictable and challenging on many levels. Despite the number of participants
being small (n=8, and one participant died before the start of the treatment), the
therapy phase arrangements were time-consuming and physically demanding.
Moscow is the capital and the largest city in Russia, with over 20 million residents
within its metropolitan territory and the official area of 2561,5 square kilometers.
Consecutive sampling strategy was used to recruit the study participants, which
resulted in a geographically diverse group. Figure 16 demonstrates the relative

location of research participants homes on Moscow city map.
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Figure 16. Relative location of research participant homes on Moscow city map.
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It normally took me from one hour to one and a half hours to get from one
participant’s location to another, and, similarly, from my Moscow apartment to one
of the participants’ homes in the beginning of the day and back to the apartment at

the end of the day. My weekly working schedule is summarized in Table 12.

Table 12. Weekly schedule of the principal researcher during treatment phase

Monday Tuesday | Wednesday | Thursday | Friday Saturday Sunday
10:00 — pt| 10:00 — | Data 10:00 —| 10:00 — | Data

visit pt visit processing, | pt visit pt visit | processin | Day off
12:30 — pt| 12:30 — | notes, 12:30 -] 12:30 — | g, notes,

visit pt visit | planning, pt visit pt visit | planning,

15:00 — pt| 15:00 — | creating 15:00 — | 14:45 — | creating

visit pt visit | home pt visit pt visit | home

ALS Centre | 18:10 — | exercises 17:00 — | exercises

visit, pt visit | sets pt visit | sets

coordination

The equipment | carried included an acoustic guitar in a case, a melodica in a case,
a smartphone with music player app and metronome app, a pocket-size speaker
for sound amplification and a binder containing visual aids, treatment protocol,
assessment scales and data entry forms (Figure 17). | mostly relied on public
transportation (the underground, city buses) and walking to get from one location
to another. Occasionally | used taxi: this included times when | was running late or
the elements (e.g. heavy rain or wind) made it difficult to walk with the equipment.
| have to note that the same logistics would likely present more challenges if the
research was conducted in wintertime: the travel times would be longer and
additional arrangements would likely be needed to transport the music instruments

during snowfall, icy conditions and freezing weather common in Moscow.
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Figure 17. Transporting the equipment during the therapy phase
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Essential professional self-care

Proper self-care is important for music therapists who provide professional support
to people in need, though this aspect is often neglected in practice, which may lead
to burn outs and decreased quality of music therapy services (Clemens-Cortez,
2013). As with any music therapy work, | included basic self-care elements into the

process.

The long travel time allowed me to make treatment notes using Google voice
assistant on my Android phone and to mentally rest and reset between the
sessions. When additional inspiration was needed, | engaged in photo-therapy,
taking pictures of Moscow streets, city cats, trees, houses, skies. As there was not
enough time in the work day for a lunch break, | planned on-the-go snacks to
maintain physical energy. Finally, | had opportunities for weekly peer supervision
with colleagues from ALS Moscow Centre medical team, which were invaluable

and allowed for safe and confidential opportunities to analyze therapy process.

Treatment protocol implementation

Synchronous progress in the cohort

One of the most fascinating observations | made working with this group of seven
persons with ALS was the synchronicity that | perceived between their individual
treatment processes. With only one exception, all the participants seemed to hit
similar milestones at certain consequent sessions. For example, although music
therapy exercises initially required significant cognitive effort from the participants
and even appeared to cause some frustration, the participants’ body awareness
and ability to self-monitor gradually increased by sessions 3 and 4. This allowed
them to “feel” the desired breathing pattern or vocal position rather than to
“‘imagine” those, making practice more effective and more enjoyable. The skills
acquired in music therapy started to generalize around sessions 5, when the
participants began to consciously use diaphragmatic breathing to support their
speech, and session 6, when most participants discovered “talking as adapted

singing” and began to use learned resonance and emphasized articulation to
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increase intelligibility of their speech. | could safely fade out verbal direction for the

exercises at session 9 for all the participants.

The participant, whose development in therapy was different from the rest of the
group, was the only one with bulbar onset ALS. Whilst it may seem logical to
conclude that this exception to the synchronicity could be accounted for by
difference in the disease onset, there are plenty of other factors to consider: for
example, this participant was the youngest in the group, she had to take care of
her children, the children were regularly present during music therapy sessions,

etc. Case study format (see chapter 10. Case study sketches) was used to analyze

this case in more depth.

Music preferences and song choice

Using client-preferred music is considered the gold standard in evidence-based
music therapy. However, the objectives of this treatment protocol were exclusively
in the physiological domain and could not be achieved without precisely structured
music-based exercises led by a qualified music therapist. Keys, tempos, rhythmic
structures, syllables used for vocalization were specific to each participants’ level
of functioning and individual vocal range. The two elements of the protocol allowing
for somewhat greater freedom of music choice were Exercise V. Music assisted
relaxation for voice production, and Exercise XIV. Preferred song performance

(see Chapter 5. Music therapy treatment protocol).

For most participants, choosing the song for exercise XV turned into a much-
needed opportunity for recollection, emotional reflection, connection to their whole
self, and in that — overcoming the “patient” role and taking a proactive position in
treatment. For me as a music therapist this process became a cornerstone in the
early development of therapeutic relationship with each participant. It allowed me
to get to know them on a personal level, and to gain a basic understanding of their
vulnerabilities and inspirations. | was happy to get this confirmation of my intuitive
idea that the song choice should take place during the first therapy session, as a
part of live interaction with the music therapist, rather than alongside the process
of signing the informed consent or by either phone or email, prior to the first
interaction in person. Additional time, up to 30 minutes, needed to be factored in
for this process during the first session. For some participants the song performed

together with the music therapist, accompanied by the guitar, became a highlight
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of the session, especially later in treatment when the participants felt a stronger

connection to the therapist and became more confident in their singing skills.

Similarly important for the participants was the opportunity to choose one of the
three tracks suggested by the protocol for music assisted relaxation. The three
tracks offered varying styles, timbers, textures and time signatures, but were pre-
selected to be equally appropriate to facilitate music assisted relaxation. Whilst
some participants had difficulty choosing between the tracks, the others
experienced strong emotional reactions to the tracks. For example, one of the
participants deemed “Spiegel im spiegel” by Arvo Part “too grave”, because of the

piano timbre, despite the fact that the piece is written in a major key.

Treatment protocol adjustments

The music therapy interventions for the study were conceived as a fixed protocol,
with each intervention comprising flexible elements, where tempo, pitch, intensity,
instructions, background music or narrative can be adjusted to meet the clinical
needs, capabilities and current state of any recruited participant. With every
session it became more and more obvious to me that not only were such
adjustments, indeed, needed for each participant, but that almost every new

session required slight changes.

By the time the participants familiarized themselves with the protocol and felt
generally comfortable working through it (around session 7), it proved to be useful
to set individual objectives at the beginning of every session. The process was
informal: normally, | contemplated the previous session experience and made
suggestions at the beginning of the next session, advising each participant on the
things to pay special attention to. The focus could be brought to specific areas
including deeper diaphragmatic breathing, improving resonance and increasing
relaxation. Sometimes a participant would set an objective for themselves: for

example, to sustain exhalation longer during melodica exercise.

There were certain “tricks of the trade” | learned from meticulously implementing
the protocol with this diverse group of participants. Some of the ideas came as
solutions to common challenges in skill acquisition during therapy, some were

offered by the participants. Here are several examples.
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A small bright object (such as a pocket mirror) may be used to create a
focal point to encourage good posture during the session.

If a participant presents with severe hypernasality, the music therapist can
a) remind them of “ping-pong” soft palate position often throughout the
session; b) replace ‘m’ with ‘g’ in Exercise VII.2 (*hah-mah-mah” => “hah-
gah-gah”).

If tight jaw is an issue, the music therapist may suggest 1) that the
participant tries various head positions during singing and choses the
optimal (less tense) one; 2) that the participant holds the jaw with their
fingers on exercises such as Xl.3 (“hah-eh-ee-oh-uh”) or Xl.4 (long
syllable), as needed.

Simple, vivid images from everyday life may help some participants
understand therapy tasks better: the therapist may say that the tongue is
moving to the back of the mouth is “like a car backing into the garage” (the
root of the tongue moves rather than its tip) or that “mananga” syllable
sequence should sound as if a servant in a theatrical play was announcing
the arrival of someone important named Mananga (which translates into
more resonant sound and good projecting).

For all the participants, their singing range was more extensive than their
speaking range. It appears to be safe and effective to ask participants to
sing slightly higher than their normal (as affected by ALS) speaking range.
As participants start singing, they discover that they can sing without
difficulty in this higher range and experience sensations of pleasant
discovery and success. This appears to be very motivating for the
participants.

Body awareness turned out to be something very new for most participants,
which may be cultural. Paying close attention to breathing, body posture,
muscle tone presented a challenge to the participants, but became easier
after regular practice, in most cases — by sessions 6 and 7.

One participant, for whom mind-body connection presented a great
challenge, eventually was able to perform all the breathing and singing
exercises, but stayed too self-conscious to engage in the song-singing
exercise at the end of the session. | suggested that | sang their favorite
song and they could join me whenever they were ready — a strategy that
often works with adults in therapy, judging from my experience. However,
this was not successful. During session 2 we came up with a solution: |

sang, and the participant “pretend-sang” by taking and expelling the air and
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articulating as if they were uttering phrases of the song. We used this

arrangement until the end of treatment.

Some questions, concerns and controversies arose as well.

- Most of the participants presented with much yawning following
breathing, relaxation and stretching exercises. Some tried to conceal
the process or apologized for it, commenting that they did not feel bored
or tired, and that they could not explain why they felt the strong urge to
yawn. Music therapists should comment positively in such cases,
affirming yawning as a beneficial sign: it is common knowledge for
professional singers that proper singing position is similar,
physiologically, to yawning position, and often singing may trigger
yawning.

- Some participants were eager to find out about the progress of other
treatment group members and asked questions. | believe that the best
way to address this is to provide some generalized answers: “Yes, this
seems common to...”, “Many people are conscious about their...”, “This
exercise is surely among everyone’s favorite”, etc.

- An unexpected hazard emerged around session 7. As research
participants made progress resulting in stronger breath support, ease
and clarity of speech (as noticed by themselves and their friends and
relatives), some of them started to overuse their voice in extended
conversations, speaking on the phone, singing for fun, and in one case
- reading poetry aloud to further “exercise” their voice.
Recommendations for vocal health that | provided at the beginning of
the treatment were being ignored, as persons with ALS (justifiably so)
enjoyed their new ease and clarity of speaking (“I don’t have to repeat
myself now when | speak on the phone!” — one participant excitedly
remarked as | cautiously reprimanded her for her hoarse voice in the
beginning of a session).

- At approximately session 9, when the participants had become
accustomed to the protocol and their stamina had increased, some of
them inquired about enhancing and prolonging the exercise sets — both
in sessions and for independent practice. This enthusiasm sometimes
led the participants to pushing themselves too hard and overworking in

sessions, and it was my job as a music therapist to gently set the safe
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limits without discouraging the participants and undermining their
motivation.

- Another, related discovery was culture-specific. Poetry is highly
esteemed in Russia. For many, poetry presents emotional comfort and
intellectual stimulation, brings memories and captures fleeting feelings
that cannot be fully expressed without metaphoric imagery. People
memorize poetry from childhood and it accompanies them throughout
life. Some participants suggested adding poetry recitations to their
independent exercise routine as a way to “train speech”. When asked,
| had to say, unfortunately, | could not attest to safety of these
recitations, because | had no understanding of the oral motor or
diaphragmatic demands and how they might affect treatment responses
within the protocol. Like any exercise in ALS, the uncontrolled poetry
recitations potentially carry the risk of overworking the vocal production
apparatus, leading to exertion and muscle damage (refer to Chapter 3
for the discussion about the current research about exercise in ALS).
Still, I wonder if poetry could, indeed, be a way to bridge singing skills

to speaking skills?

Audio and video recording

Audio and video recording were attempted in sessions, for several purposes: 1) to
see if the treatment may be video recorded, potentially, during one of the later
sessions; 2) upon participant’s request; 3) to empower a participant by recording a
piece of music they have been proud to successfully perform. However, it appears
that audio recording process is psychologically stressful and hearing the result may
be discouraging for persons with ALS, rather than beneficial. Partial video
recordings of two sessions (with two different participants) were made, with the

permission of the participants, for educational purposes and presentations.
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Music assisted relaxation

All the patients commented positively about MAR and / or demonstrated relaxation
response and positive affect in reaction to the exercise. Suggestions from the
music therapist for the "safe places" imagery during the music assisted relaxation
(see Appendix Q) are important but only during the first session. In later sessions
it was helpful to ask participants in advance if they already knew what their imagery

would be for the music assisted relaxation.

Some participants were eager to share their imagery. Listening to and
acknowledging their narrative, especially during the first session, was essential for
building therapeutic rapport. However, it is important to remember that the main
objective of this exercise is preparation for physical relaxation rather than psycho-
emotional support, and to proceed to stretching exercises as soon as possible. It
felt organic to keep the background track playing on repeat during the stretching

exercises, as this provided a sense of continuity and safety.

Post-intervention exercises for independent practice

The first set of individual exercises for home practice was prepared upon the initial
meeting with each participant in therapy. Individual audio guides and printed
instructions were provided to each participant at the end of the third therapy
session (see Appendix R). For some participants this set was adjusted during the
treatment phase: exercises were omitted or added, extended or transposed as

appropriate.

The adjusted set of exercises was provided to each participant at the end of
session 11. The participants were encouraged to try them before our last meeting.
During session 12 there was an opportunity for everyone to discuss the new
exercises, to ask questions and to practice them in my presence to receive
feedback and advice. All the participants found the new exercises comfortable to

perform. There were certain changes to the new set, as compared to the first one:

- The ranges and tempos were changed to match actual abilities of each
participant. These ranges and tempos were also limited to each
participant’s “comfort zone”, to avoid the risk of overworking muscles

and damaging vocal cords.
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- Any exercises that proved to be challenging to perform without support
from the music therapist (as reported by participants) were excluded:
e.g. Exercise VIII (cantillation of the syllable sequence “mananga”) was
excluded for all participants; Exercise X (impulse diaphragmatic
breathing) was excluded for participants who were easily fatigued, etc.

- Despite participants’ requests to include their favorite song
accompaniment into the set, | decided not to include it, since singing a
song could ftrigger a negative emotional response or cause
unnecessary fatigue. However, the song accompaniment, in their
individual range and tempo, was sent separately to each participant
who requested it.

- Some participants decided to acquire a melodica for their personal use.
They discussed this with me and asked my advice on a choosing
particular model. | did not provide any additional instructions for
melodica use.

- Each exercise set included an accompanying track for music assisted
relaxation, with basic instructions and imagery narrative.

- Each exercise was presented as a separate track on the audio guide.
This arrangement allowed the potential to exclude or (later) change
exercises or to use only some of the tracks (for example, to only practice
MAR — which, | believe, could be beneficial in the later stages of the

disease progression).

Audio recording the post-intervention exercises for independent practice for each
participant (in Russian), with music accompaniment, can be found among

Supplementary materials. The participants were advised to seek help of the staff

who were music therapists at ALS Moscow Centre to adjust the exercise sets as
needed in the future. The music therapists were provided with all the information

needed for providing these services.

Therapeutic relationships

The therapeutic relationship between a certified music therapist and a client is

always at the core of the music therapy process, however structured and

127



prescriptive the therapist-led protocol may be. As someone who grew up in post-
Soviet Russia, but spent almost 15 years living, studying and working abroad, |
found myself in a beneficial position as an explorer who understands the culture of
research participants well enough to “blend in”’, and who can be sufficiently

distanced from that culture to maintain a somewhat objective view.

Home is considered a very private, almost sacred, space in Russia. Entering this
space upgrades a relationship to a closer, more personal level almost
automatically. My regular home visits to the participants largely overlapped with
the cultural concept of “visiting”, or “guest-going”, traditionally reciprocated by the
infamous Russian hospitality. It is considered rude to leave a visitor without a treat:
a meal or, at the very least, a drink, complete with a range of snacks. No matter
how hard | worked at maintaining professional boundaries and timeframes for
therapy sessions, often | had to accept a cup of tea or coffee, or a handful of
chocolates not to cause an offense to the “hosts”.

It requires skill and work to find the culturally appropriate, professional, yet
personable therapeutic relationship with each client in music therapy. Boundaries
come into play: the acceptance and the limits of physical touch, the appropriate
humor, the timely, weighted personal disclosure, the use of personal space (Figure
18). These boundaries vary from client to client, depending greatly on cultural
specifics, on the age and demeanor of a client and a therapist, and on the stage of

the therapy process.

Figure 18. Therapy session in a study participant’s home setting

128



This graceful relationship dance manifested itself soundly in the continuously
shifting ways the participants and | used the Russian formal “You” and informal
“you” throughout the therapy phase. These pronouns are significant markers of
boundaries in Russian culture. It is traditional in Russia to use formal “You” (“BbI”)
when addressing an adult with whom you are only acquainted. Is also often used
when communicating in a professional setting (especially in academia, even if
people are close). People who know each other better usually use informal “you”
(“t1”); in most cases, mutual agreement leads to a switch from formal to informal
address. In some cases, mostly in rural areas, older people use informal “you” to
address those who are 15+ years younger, whilst those younger people use formal

“You” in the same situation.

Initially all the participants and | used the formal “You”. However, this changed as
relationships evolved. The participants who were closer to me in age tended to use
formal “You”, but soon it started to feel forced, and | suggested switching to informal
“you”, which was readily accepted. Professional boundaries were still kept, but
communication became more relaxed and authentic. With the rest of the
participants, who were significantly older than me, formal “You” was used, both
ways, initially. However, two of them eventually switched to informal “you”, without
discussion. | felt comfortable with that, but continued using formal “You” addressing
them. In all the situations, the changes felt natural and perfectly reflected the

dynamics of therapeutic relationships | had with each participant.

Extreme care had to be taken dealing with ALS-related boundary issues. For
example, self-massage of face and neck may be difficult for participants whose
upper limbs are affected by the disease. In such cases, the music therapist can
offer help, but should not insist if the participant is uncomfortable: neck, lip and
tongue stretches all can be done by the participant independently and would
suffice. If a caregiver is present, they can perform the massage following the

therapist’s instructions.

Most participants chose to share their favorite music with me at some point of their
treatment. This process was very distinct from choosing a favorite song to sing at
the end of each session. The participants normally shared the music at the
beginning of a session, before assessment: they spoke of their favorite artists or
songs, and sometimes invited me to listen to the tracks on YouTube. This sharing,

though it often required additional work of reinstating timing boundaries, became
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an important part of forming and developing therapeutic relationships and much-

needed safe space of communication and self-expression for the participants.

Keeping the fragile balance of providing just basic psycho-emotional support
enough for each participant to work on their therapy goals without switching over
to music psychotherapy was the most difficult aspect of therapeutic relationships
in this research for me. Most participants’ need for authentic communication,
validation and open exploration of challenging personal ALS-related topics
appeared immense. Only one of the participants enjoyed strong psychological
support available from the family. The ethical weight of balancing one type of needs
(physical) over another type of participants’ needs is significant and may be
daunting for a music therapist skilled in attending to both types. In the framework
of a study, this task of balancing extends into research skills, where ethical issues
are arguably even more scrutinized. Luckily, | had an opportunity to discuss these
situations with the medical team and to provide references to psychotherapists

experienced with the ALS population.

Therapeutic relationship closure, with most participants, was not easy. As it is
standard in professional practice, | started planning it in advance, mentioning it to
every participant at the end of the 8" session. As we were approaching the closure,
around session 11, some participants switched to more formal communication (in
one case, even changing the relaxed informal “you” address to the official “You”).
| felt that it was difficult for most participants to accept that therapy was coming to
an end and that, by initiating the switch to a more formal style and setting the
stricter boundaries in communication, they attempted to protect and distance

themselves emotionally in advance.

Saying goodbyes at session 12 was emotional for everyone. One participant
commented: "My body is resisting the fact that this is the last music therapy
session". Some participants were tearful and very visibly upset. | prepared
additional individual songs to sing together with or for the participants at the end of
this last session and gave out small presents: cards with personal messages and
kazoos — the instruments still somewhat exotic in Russia, though fun and useful for
practicing the skills acquired during therapy. Giving such small gifts is within the

professional scope of ethics suggested by American Music Therapy Association

(AMTA, 2019) and serves to provide comfort to the clients at the time when the

therapeutic relationship finishes. Where | sensed it as appropriate, | initiated
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instrumental improvisation with some participants to contain their strong emotions
about saying farewell. The contacts of ALS care centre staff music therapists were

provided to all the participants, including caregivers.

Even though, ethically speaking, this had been very “clean” therapeutic relationship
closure and all the participants were provided with ongoing support, | still felt
disturbed. It was emotionally difficult for me to walk away knowing that, even if
quality and quantity of the services | provided could be matched by other music
therapists, | could not transfer to the colleagues my unfolding relationship with the
participants. | got to know them at earlier stages of the disease progression, when
they were freer to express themselves through body and language. | became a
witness to their struggle, to their strength, to their evolving personality, | entered
their inner circle. Having to close these relationships and to leave felt like a loss,
justified and expected for a music therapist working in palliative care, but always

new.

The role of the music therapist

Whilst planning and implementing this research, | have been asked the same
question over and over. The question came from speech-language therapists,
nurses, physical therapists, volunteers, medical doctors, scientists, funders,
persons with ALS, musicians. The question found me in Boston, in Glasgow, in
London, in Cambridge, in Moscow. | have been pondering the same question

myself.

Can this protocol be implemented by someone who is not a music therapist?

| would have loved to give a positive answer. This would mean immediate
availability of this treatment to many persons living with ALS around the globe.

However, the answer is not straightforward.

Each participant responds to the protocol in their own way. Ongoing in-session
assessment and analysis of responses to the treatment lead to on-the-go
adaptations of the protocol, individualized adjustments of not only the tempo, pitch,

tonality, rhythm, but also modification, exclusion and addition of the exercises to

131



benefit each patient, with consideration for the specifics of their disease
progression and changing physical capabilities. Even though psycho-emotional
support is not the goal of this treatment, emotional responses of each patient need
to be attended to with empathy, tact and professional knowledge of psychodynamic

process.

It is absolutely essential that the music therapist performs all the exercises and
sings together with participants. The benefits are many: it models the appropriate
sound production, provides the structure, encourages participants, and is helpful
for finding the resonance (Figure 19). However, it is very important that the music
therapist is sensitive enough to changes in participants’ voice quality and fades to

background at times when a participant’s voice is at its best.

Figure 19. The music therapist models the appropriate sound production, illustrated
also by an arm motion, whilst working with a study participant in her home

The best position for the music therapist is to be seated directly in front of the
participant, on a steady chair, on the same level as the participant. This positioning
allows the participant to “mirror” the music therapist's movements, breathing
patterns, articulation with minimal effort, which is essential for more effective skill
acquisition. If necessary, the music therapist can be seated across the table from
the participant. This may be useful if staying upright presents challenge or is

fatiguing for the participant.
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The music therapist has to be very attentive and sensitive to the smallest changes
in the quality of each patients’ voice and breath sound. Such attention is crucial
and helps, firstly, to prevent damage to patients’ vocal cords due to straining and,
secondly, to comment immediately on any vocal and breath quality improvements,
providing real-time feedback and encouragement to participants. The physical
therapist from ALS Moscow Centre who observed one of the sessions, at the
request and with the permission of one of the participants, confirmed in a later
conversation that the role of the music therapist in implementing this protocol was

“essential”.

Although independently developing skills acquired in therapy is strongly
encouraged for the participants — with the potential for a “music therapy coaching”

model (see section Independent music therapy exercise, in Chapter 11.

Discussion), - this research demonstrated that the “coaching” itself takes much
time and effort. It took significant time to fade verbal directions out: most
participants were ready for that only by session 9. Non-verbal prompting and
modeling proper breathing and vocal techniques continued to be important for most

participants until the last (12") session.

Participants made comments about how music therapy sessions structured their
days and weeks, provided something to be responsible for and to look forward to.
When discussing the upcoming therapy closure, one of the patients remarked that
it would be difficult to follow the exercise routine without regular encouragement

and supervision from the music therapist.

Capacity to attend to the immediate psycho-emotional and physical needs of the
client, and to create a safe, no-pressure environment where each client is welcome
to gradually learn and build up new skills, understanding aetiology and progression
of human neurodegenerative diseases, awareness of recent scientific discoveries,
knowledge of anatomy and physiology of respiration and voice production, capacity
to adjust music accompaniment in real time as beneficial for the client — these are
some of the essential competencies a certified music therapist has to own when

implementing the suggested music therapy protocol.

Can this protocol be implemented by someone who is not a music therapist?

My current answer is: unlikely.
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CHAPTER 8
BIOMEDICAL DATA ANALYSIS RESULTS

The primary focus of this research was on assessing the feasibility of the study
protocol, specific to the clinical population of persons with early and mid-stage ALS
in home environments. Relevant outcome measures were defined and extensive
biomedical data to evaluate respiratory and bulbar changes were collected at
multiple time points to provide a perspective on data collection in a home-based
clinical trial. This process allowed to assess the choice of the measurement
outcomes and provided a perspective on data collection. This information may be

useful for future studies of bulbar and respiratory functions in ALS.

Only descriptive statistics were used to present and analyze the biomedical data,
since, due to the small number of participants (n=7) and heterogeneity of the group,
any statistical inference would be unreliable. Similar to feasibility data analysis,

only the data from the seven participants who completed the study were analyzed.

TIME POINTS, PERIODS AND TRENDS

All the biomedical measurements for this study, with the exception of

videofluoroscopic swallowing study, were obtained at four time points:

- Time point 1 = baseline (week 1),
- Time point 2 = pre-treatment (week 6),
- Time point 3 = post-treatment (week 12),

- Time point 4 = at the end of the follow-up period (week 16).

The three periods between the time points were marked as "run-in" (weeks 1-6),

"treatment” (weeks 7-12), and "follow-up" (weeks 13-16) periods.

A laboratory-based videofluoroscopic swallowing study (VFSS) was conducted
only at three time points, in order to minimize the burden for the participants, as

135



this test required transportation to the lab. VFSS measurements were obtained at

three time points:

- Time point 1 = baseline (week 1),
- Time point 2 = pre-treatment (week 6),

- Time point 3 = post-treatment (week 12).

The two periods between these time points are the same "run-in" (weeks 1-6) and

"treatment" (weeks 7-12) periods, with the "follow-up" period omitted.

DATA PRESENTATION: TREND GRAPHS

Each measurement outcome is presented in two ways:

1) a table with individual measurements and group means for all available
assessment time points,
2) a trend graph visualizing the relationship between group trends over all

available treatment periods.

To assess the change in trends, for each of three (or two, in case of
videofluoroscopic swallowing study) periods a trend was calculated as a rate of

change of the measurement over time (in weeks):
Trendwn-in = (Mg - Mu) / 6,
Trendyeatment = (M - Mr2) / 6,
Trendoiow-up = (M - Miz) / 4,

where My, is the measurement value at time point n. The lengths of “run-in” and
“treatment” periods are six weeks, the “follow-up” period is four weeks (the reasons
for which are explained in Chapter 3. Study aims and design, section “Control and

experimental conditions”). Hence different denominators in the formulas.

The trend graphs have been rendered in R programming language using the
“ggpubr” library. Graphs in Figures 20-33 and 35-48 visualize the relationship
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between trends over three periods: “run-in”, “treatment”, and “follow-up” (omitted
for VFSS).

The horizontal axis in each graph is categorical, showing the three periods — “run-
in”, “treatment”, and “follow-up”, while the vertical axis is quantitative, showing the
measurement trend. Each colored dot on the graph represents a single
participant’s trend in a single period, and the gray dot in each period represents
the mean of all participants’ trends (i.e. the “mean trend”). Each mean dot also

shows vertical brackets representing the 0.95 confidence interval.

Presenting the data in the form of trend graphs allows quick at-a-glance visual
assessment. The dots located above zero represent the measurement rising
(positive rate of change), while the dots located below zero represent the
measurement falling (negative rate of change). The rates of change can be
compared across the periods: if the “mean trend” dot in the “treatment” period is
obviously higher than mean trends in the “run-in” and “follow-up” periods, it means
that the measurement outcome was either rising during the “treatment” period
quicker than in the other two (when the dots are above zero), or else was falling

slower (when the dots are lower than zero).

For measurements where higher score corresponds to better bulbar or respiratory
functioning, positive rate of change translates into improved or sustained physical
functioning in respective areas. For measurements where lower score corresponds
to better bulbar or respiratory functioning, negative rate of change translates into

improved or sustained physical functioning in respective areas.

Line graphs for the patterns of individual and group mean biomedical outcome

measurements changes can be found in Appendix W.
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ANALYZING THE LONG-TERM CHANGES IN RESPIRATION

Forced Vital Capacity (FVC) (Table 13, Figure 20), Maximal Inspiratory

Pressure (MIP) (Table 14, Figure 21), Maximal Expiratory Pressure (MEP)

(Table 15, Figure 22) were measured at the four time points to assess long-term

changes in respiration.

Mean trends for all three outcome measures suggest that the respiratory functional
parameters of the study participants — persons with ALS were sustained or
improved during the treatment period (see Chapter 11. Discussion, section

Discussion of the biomedical data for a detailed overview).
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Table 13. FVC (%) individual measurements at four assessment time points.
Higher score corresponds to better functioning.

Participant FVC_t1 FVC_t2 FVC_t3 FVC_t4
1 76 75 89 80

2 69 83 85 79

3 121 115 113 113

4 87 83 88 72

5 63 60 61 63

6 82 73 60 64

7 84 63 62 83
Mean: 83.143 78.857 79.714 79.143

Figure 20. Relationship between FVC trends over three periods. Higher score

corresponds to better functioning. Brackets denote 0.95 confidence intervals.
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Table 14. MIP (cm H20) individual and mean measurements at four assessment
time points. Higher score corresponds to better functioning.

Participant | MIP_t1 MIP_t2 MIP_t3 MIP_t4
1 73 69 91 98
2 44 26 57 81
3 41 38 41 42
4 55 62 49 54
5 32 39 33 42
6 70 56 60 58
7 48 40 57 51
Mean: 51.857 47143 55.429 60.857

Figure 21. Relationship between MIP trends over three periods. Higher score
corresponds to better functioning. Brackets denote 0.95 confidence intervals.
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Table 15. MEP (cm H20) individual and mean measurements at four assessment
time points. Higher score corresponds to better functioning.

Participant MEP_tp1 MEP_tp2 MEP_tp3 MEP_tp4
1 68 65 94 79

2 63 76 83 87

3 67 81 80 77

4 91 86 103 91

5 35 47 35 34

6 79 59 57 54

7 55 35 50 51

Mean: 65.429 64.143 71.714 67.571

Figure 22. Relationship between MEP trends over three periods. Higher score
corresponds to better functioning. Brackets denote 0.95 confidence intervals.
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ANALYZING THE LONG-TERM CHANGES IN COUGH

Peak Expiratory Flow (PEF) (Table 16, Figure 23) was measured at the four time

points to assess long-term changes in cough.

Mean trends suggest that the cough functional parameters of the study participants
— persons with ALS improved during the treatment period (see Chapter 11.

Discussion, section Discussion of the biomedical data for a detailed overview).

Table 16. PEF (%) individual and mean measurements at four assessment time

points. Higher score corresponds to better functioning.

Participant | PCF_t1 PCF_t2 PCF_t3 PCF_t4
1 30 22 36 82

2 120 103 121 128

3 99 106 107 127

4 109 94 100 93

5 66 50 69 66

6 68 68 75 75

7 64 75 80 80
Mean: 79.429 74.000 84.000 93.000

Figure 23. Relationship between PEF trends over three periods. Higher score
corresponds to better functioning. Brackets denote 0.95 confidence intervals.
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ANALYZING THE LONG-TERM CHANGES IN
SPEECH

Center for Neurologic Study Bulbar Function Scale (CNS-BFS) speech

subscore (Table 17, Figure 24) and measurement outcomes obtained from the

voice samples: Maximum Phonation Time (MPT) (Table 18, Figure 25), Jitter,

local (Table 19, Figure 26), Shimmer, local (Table 20, Figure 27), Harmonics-to-
Noise Ratio (HNR) (Table 21, Figure 28), Maximum Repetition Rate -
Alternating (MRR-A) (Table 22, Figure 29), Maximum Repetition Rate -
Sequential (MRR-S) (Table 23, Figure 30), Vowel Space Area (Table 24, Figure
31), Fundamental frequency (F0) (Table 25, Figure 32), Speaking rate (Table

26, Figure 33), Speech-pause ratio (pause per minute) (Table 27, Figure 35),

Pause frequency (number of pauses per minute) (Table 28, Figure 36),

Hypernasality level (Table 29 and 30, Figure 37), were calculated at the four time

points to assess long-term changes in speech.

Initially two minutes of oral passage reading and two minutes of spontaneous
speech were included into the list of recorded voice samples. These tasks
presented no issues for most participants. However, some participants were
fatigued by the two-minute oral reading, gasping for breath and reading in a quieter
or strained voice by the end of the first minute. Yet some became too emotional
when recording spontaneous speech, changing the subject very soon from the
given neutral theme to a discussion of their disease progression or family issues,

and, in some cases, tearing.

For ethical considerations, decision was made to not record spontaneous speech
and to shorten the oral reading passage. The following excerpt from the
phonetically representative Russian text (Smirnova and Khitrov, 2013) was used

for all participants:

Llom, 8 KOmopom 51 )xu8y, pacrosioXXeH Ha OKpauHe MasieHbKo20 20podka, y camoli
rnodowiebi 2opbl. 30eck msaekul Knumam u pedko udym doxdou. Ho4ybro Heboceod
bbi8aem mak 2ycmo ycesiH 3ge3damu, Ymo Kaxkemcsi, 6y0mo ece musnnuapobl ux
u3 Haweul 2anakmuku pa3bpocaHbi eeepxy Had moel 2o51080d. JlemHuM ympom,

KaK moOJibKO A OmMKpbli8ard OKHO, MOs bornbwas KoMHama HarloJfIHIemcsi 3arnaxom
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ueemos. Bemku 4yepeweH cMompsam MHe 8 OKHa, U neekuli mennbid eemep

ycbinaem Mol nucbMeHHbIU cmos 6enbiMu fiernecmkamu.

All participants needed more than 30 seconds to complete reading this passage.
Fundamental frequency, speaking rate, speech-pause ratio, pause frequency,

hypernasality level were calculated for oral reading voice samples only.

To calculate Speech-pause ratio and Pause frequency (the measurement
parameter analyzed later in this chapter) in PRAAT speech analysis software the
minimum speech threshold value was set at 100 msec and the minimum pause

threshold value was set at 100 msec (Figure 34).

Perceptual analysis of the voice samples was conducted by three qualified speech
pathologists, native Russia speakers, to assess change in Hypernasality level,
measured in points on the scale from “1” (severe hypernasality) to “4” (normal
resonance). The interrater reliability between the three raters was calculated and
was low at 52% (Table 29).

Mean trends suggesting that the following speech functional parameters of the
study participants — persons with ALS were sustained or improved during the
treatment period: CNS-BFS speech subscore, MPT, MRR-A, MRR-S, Jitter
(local), Shimmer (local), NHR, Speaking rate, Speech-pause ratio, Pause

frequency, Hypernasality level.

Mean trends suggesting that the following speech functional parameters of the
study participants — persons with ALS declined or showed slower rate of
improvement during the treatment period were observed for the following outcome

measures: Fundamental frequency, VSA.

See Chapter 11. Discussion, section Discussion of the biomedical data for a

detailed overview.
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Table 17. CNS-BFS speech subscore (points) individual and mean measurements
at four assessment time points. Lower score corresponds to better functioning.

Participant | CNSBFSsp_t1 | CNSBFSsp_t2 | CNSBFSsp _t3 | CNSBFSsp_t4
1 18 16 14 14
2 8 13 8 10
3 8 10 10 9
4 8 7 10 9
5 24 27 24 29
6 12 13 15 16
7 10 9 9 9

Mean: 12.571 13.571 12.857 13.714

Figure 24. Relationship between CNS-BFS speech subscore trends over three
periods. Lower score corresponds to better functioning. Brackets denote 0.95
confidence intervals.
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Table 18. MPT (seconds) individual and mean measurements at four assessment
time points. Higher score corresponds to better functioning

Participant | MPT_t1 MPT_t2 MPT_t3 MPT_t4
1 15.96 4.66 12.23 6.95
2 19.66 4.62 13.46 8.14
3 8.52 713 6.25 8.13
4 11.84 15.7 14.48 11.51
5 6.68 8.48 9.26 9.48
6 171 15.3 22.37 18.04
7 3.61 4.34 7.4 3.71
Mean: 11.910 8.604 12.207 9.423

Figure 25. Relationship between MPT trends over three periods. Brackets denote
0.95 confidence intervals.
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Table 19. Jitter (local, %) individual and mean measurements at four assessment
time points. Lower score corresponds to better functioning.

Participant | Jitter_t1 Jitter_t2 Jitter_t3 Jitter_t4
1 0.431 0.302 0.172 0.376
2 0.318 0.609 0.187 0.519
3 0.371 0.377 0.547 0.378
4 0.46 0.701 0.254 0.356
5 0.308 0.366 0.33 0.314
6 0.422 0.597 0.389 0.497
7 0.537 0.306 0.512 0.436
Mean: 0.407 0.465 0.342 0.411

Figure 26. Relationship between Jitter, local, trends over three periods. Brackets
denote 0.95 confidence intervals.
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Table 20. Shimmer (local, %) individual and mean measurements at four
assessment time points. Lower score corresponds to better functioning.

Participant | Shimmer_t1 Shimmer_t2 Shimmer_t3 Shimmer_t4
1 2.252 3.479 1.031 2.755
2 5.784 3.994 1.275 5.758
3 2.994 2.68 4.526 2.827
4 3.553 3.262 3.225 6.961
5 1.983 2.505 1.285 2.034
6 3.799 8.194 5.643 8.031
7 4.133 2.326 5.545 2.386

Mean: 3.500 3.777 3.219 4.393

Figure 27. Relationship between Shimmer, local, trends over three periods.
Brackets denote 0.95 confidence intervals.
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Table 21. HNR (Db) individual and mean measurements at four assessment time
points. Higher score corresponds to better functioning.

Participant | NHR_t1 NHR_t2 NHR_t3 NHR_t4
1 18.454 21141 25.74 21.167
2 21.138 19.715 30.726 18.556
3 20.314 22.39 18.359 19.493
4 20.223 22.081 21.812 17.79
5 23.402 25.091 25.499 23.161
6 20.667 15.408 18.941 15.251
7 18.395 21.538 19.413 20.543

Mean: 20.370 21.052 22.927 19.423

Figure 28. Relationship between HNR trends over three periods. Brackets denote
0.95 confidence intervals.
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Table 22. MRR-A (syllables, total) individual and mean measurements at four
assessment time points. Higher score corresponds to better functioning.

Participant | MRR-A_t1 MRRA t2 |MRR-A 3 |MRRA t4
1 33 33 54 43
2 171 69 108 60
3 108 102 126 93
4 48 87 117 170
5 12 3 21 15
6 66 51 45 45
7 36 30 45 36

Mean: 67.714 53.571 73.714 66.000

Figure 29. Relationship between MRR-A trends over three periods. Brackets

denote 0.95 confidence intervals.
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Table 23. MRR-S (syllables, total) individual and mean measurements at four
assessment time points. Higher score corresponds to better functioning.

Participant | MRR-S_t1 MRR-S 2 | MRR-S_ t3 | MRR-S_t4
1 32 29 29 30
2 77 27 81 57
3 89 91 105 101
4 44 20 92 86
5 11 13 21 14
6 39 48 43 47
7 13 16 45 27

Mean: 43571 34.857 59.429 51.714

Figure 30. MRR-S trends over three periods. Brackets denote 0.95 confidence

intervals.
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Table 24. VSA (Hertz, squared) individual and mean measurements at four
assessment time points. Higher score corresponds to better functioning.

Participant VSA_t1 VSA_t2 VSA_t3 VSA_t4
1 335474 383408.5 2939325 399866.5
2 194705 689702.5 615575 7747345
3 435659 478926.5 394459 422385
4 4220405 469824.5 479047 5 431202
5 2879835 116180 3400845 398212
6 208821 226215 190827 199621
7 430167 2426735 433381 309478

Mean: 330692.9 372418.6 3924724 419357.0

Figure 31. Relationship between VSA trends over three periods. Brackets denote
0.95 confidence intervals.
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Table 25. Fundamental frequency (Hz) individual and mean measurements at four

assessment time points. Higher score corresponds to better functioning.

Participant | Freq_t1 Freq_t2 Freq_t3 Freq _t4
1 162.2 161.8 162.6 179.9
2 232.6 243 231.2 234.9
3 161.1 156.2 177 176.5
4 127.2 129.3 145.7 130.6
5 228.7 224.6 212.8 213.3
6 120.3 143.8 139.4 157.4
7 193.7 194.5 196.2 187.5
Mean: 175.114 179.029 180.700 182.871

Figure 32. Relationship between Fundamental frequency trends over three
periods. Brackets denote 0.95 confidence intervals.
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Table 26. Speaking rate (words per minute) individual and mean measurements at
four assessment time points. Higher score corresponds to better functioning.

Participant SR_t1 SR_2 SR_t3 SR_t4
1 68 60 72 72
2 130 142 136 136
3 138 110 130 114
4 98 106 110 110
5 72 62 52 54
6 84 74 76 76
7 98 76 88 88

Mean: 98.286 90.000 94.857 92.857

Figure 33. Relationship between Speaking rate trends over three periods.
Brackets denote 0.95 confidence intervals.
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Figure 34. PRAAT parameters for Speech-pause ratio analysis and Pause
frequency analysis

0.0 (= auto)
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Table 27. Speech-pause ratio (seconds per minute) individual and mean
measurements at four assessment time points. Lower score corresponds to better
functioning.

Participant SPAt_t1 SPAL_2 SPAt_t3 SPAt_t4
1 21 26 17 14
2 9 8 10 10
3 3 8 4 5
4 13 13 11 10
5 15 18 17 15
6 11 11 8 8
7 10 15 12 13

Mean: 11.714 14.143 11.286 10.714

Figure 35. Relationship between Speech-pause ratio trends over three periods.
Brackets denote 0.95 confidence intervals.
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Table 28. Pause frequency (total, per minute) individual and mean measurements
at four assessment time points. Lower score corresponds to better functioning.

Participant SPAq_t1 SPAq_t2 SPAq_t3 SPAq_t4
1 44 54 38 38
2 14 14 18 14
3 10 12 10 12
4 26 24 20 18
5 48 48 50 46
6 16 14 12 16
7 30 34 28 26

Mean: 26.857 28.571 25.143 24.286

Figure 36. Relationship between Pause frequency trends over three periods.
Brackets denote 0.95 confidence intervals.
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Table 29. Individual rater results and interrater agreement for Hypernasality level

(points)

Rater 1 | Rater 2 | Rater 3 | R1/R2 | R2/R3 | R1/R3 | Agreement
Pt1tp1 1 2 1 0 0 1 0.33
Pt1tp2 1 2 2 0 1 0 0.33
Pt1tp3 2 3 2 0 0 1 0.33
Pt1tp 4 2 2 2 1 1 1 1.00
Pt2tp1 4 4 4 1 1 1 1.00
Pt2tp2 4 4 4 1 1 1 1.00
Pt2tp3 4 4 4 1 1 1 1.00
Pt2tp 4 4 4 4 1 1 1 1.00
Pt3tp 1 4 4 3 1 0 0 0.33
Pt3tp2 3 4 2 0 0 0 0.00
Pt3tp 3 3 4 3 0 0 1 0.33
Pt3tp 4 3 4 3 0 0 1 0.33
Pt4tp1 4 4 4 1 1 1 1.00
Pt4tp2 4 4 3 1 0 0 0.33
Pt4tp3 4 4 4 1 1 1 1.00
Pt4tp4 4 4 3 1 0 0 0.33
Pt5tp 1 2 2 1 1 0 0 0.33
Pt5tp2 2 2 1 1 0 0 0.33
Pt5tp 3 1 1 1 1 1 1 1.00
Pt5tp 4 1 1 1 1 1 1 1.00
Pt6tp 1 3 4 2 0 0 0 0.00
Pt6tp 2 2 4 2 0 0 1 0.33
Pt6tp 3 1 3 2 0 0 0 0.00
Pt6tp 4 1 3 2 0 0 0 0.00
Pt7tp1 3 3 2 1 0 0 0.33
Pt71tp2 2 3 2 0 0 1 0.33
Pt7tp3 3 3 3 1 1 1 1.00
Pt71tp4 2 3 2 0 0 1 0.33
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Table 30. Hypernasality level (points) individual and mean measurements at four
assessment time points. Higher score corresponds to better functioning.

Participant | Nasality_tp1 | Nasality_tp2 | Nasality_tp3 | Nasality tp4
1 1.33 1.67 2.33 2.00
2 4.00 4.00 4.00 3.67
3 3.67 3.00 3.33 3.33
4 4.00 3.67 4.00 3.67
5 1.67 1.67 1.00 1.00
6 3.00 2.67 2.00 2.00
7 2.67 2.33 3.00 2.33
Mean: 2.905 2.714 2.810 2.571

Figure 37. Relationship between Hypernasality score trends over three periods.
Brackets denote 0.95 confidence intervals.
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ANALYZING THE LONG-TERM CHANGES IN SWALLOWING

Center for Neurologic Study Bulbar Function Scale (CNS-BFS) swallowing

subscore (Table 31, Figure 38), recorded at the four time points, and

measurement outcomes obtained from videofluoroscopic swallowing study (VFSS)

video clips, recorded at three time points (see Chapter 8. Biomedical data analysis

results, section Time points, periods and trends): Time-to-Laryngeal Vestibule
Closure (LVCrt), nectar 10 mL (Table 32, Figure 39), Time-to-Laryngeal
Vestibule Closure (LVCrt), pudding 10 mL (Table 33, Figure 40), Maximum
Pharyngeal Constriction Area (MPCAnN), nectar 10 mL (Table 34, Figure 41),
Maximum Pharyngeal Constriction Area (MPCAR), pudding 10 mL (Table 35,

Figure 42), Peak position of the Hyoid Bone (PeakXY), nectar 10 mL (Table 36,
Figure 43), Peak position of the Hyoid Bone (PeakXY), pudding 10 mL (Table
37, Figure 44), Penetration-Aspiration Scale Score (PAS) (worst), nectar 10
mL (Table 38, Figure 45), Penetration-Aspiration Scale Score (PAS) (worst),
pudding 10 mL (Table 39, Figure 46), Total Pharyngeal Residue C24area
(totC24), nectar 10 mL (Table 40, Figure 47), Total Pharyngeal Residue
C24area (totC24), pudding 10 mL (Table 41, Figure 48), Laryngeal vestibule
closure (LVC), nectar 10 mL (Table 42), Laryngeal vestibule closure (LVC),

pudding 10 mL (Table 43), were used to assess long-term changes in swallowing.

Mean trends suggesting that the following swallowing functional parameters of the
study participants — persons with ALS were sustained or improved during the
treatment period: CNS-BFS swallowing subscore, LVCrt nectar, LVCrt
pudding, MPCAnN nectar, MPCAn pudding, PeakXY nectar, PeakXY pudding,
totC24 nectar, totC24 pudding.

Mean trends suggesting that the following swallowing functional parameters of the
study participants — persons with ALS declined or showed slower rate of
improvement during the treatment period were observed for the following outcome

measures: PAS nectar, PAS pudding.

The results of the analysis were compromised because some VFSS data was

missong due to a laboratory technical error (see section Missing VFSS data at the

end of this chapter). See Chapter 11. Discussion, section Discussion of the

biomedical data for a detailed overview and the implications for future studies.
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Table 31. CNS-BFS swallowing subscore (points) individual and mean
measurements at four assessment time points. Lower score corresponds to better
functioning.
Participant | CNSBFSsw_t1 | CNSBFSsw_t2 | CNSBFSsw_t3 | CNSBFSsw_t4
1 9 7 8 8
2 11 13 10 10
3 11 14 8 7
4 13 12 10 13
5 16 19 18 19
6 13 16 14 20
7 12 12 12 12
Mean: 12.143 13.286 11.429 12.714

Figure 38. Relationship between CNS-BFS swallowing subscore trends over
three periods. Brackets denote 0.95 confidence intervals.
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Table 32. LVCrt, nectar 10 mL (ms) individual and mean measurements at three
assessment time points. Lower score corresponds to better functioning.

Participant LVCrtn_t1 LVCrtn_t2 LVCrtn_t3
2 360 400 240
3 240 160 240
4 240 280 280
5 600 440 440
6 440 400 160
Mean 376 336 272

Figure 39. Relationship between LVCrt, nectar 10 mL, trends over two periods.
Brackets denote 0.95 confidence intervals.
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Table 33. LVCrt, pudding 10 mL (ms) individual and mean measurements at three
assessment time points. Lower score corresponds to better functioning.

Participant LVCrtp_t1 LVCrtp_t2 LVCrtp_t3
2 400 240 240
3 360 360 240
4 200 240 120
5 640 360 400
6 280 440 320
Mean 376 328 264

Figure 40. Relationship between LVCrt, pudding 10 mL, trends over two periods.
Brackets denote 0.95 confidence intervals.
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Table 34. MPCAnN, nectar 10 mL (% C2-4?) individual and mean measurements at
three assessment time points. Lower score corresponds to better functioning.

Participant | MPCAnn_t1 MPCANN_t2 MPCAnn_t3

2|  3.40941758 10.13944761 2.543253

3 2.9455915 5.710712639 7.754257

4| 351707662 5.445806512 2.597211

5| 9.64075675 6.663143871 3.893648

6 11.639785 14.51433228 15.84521
Mean 6.23052549 8.494688581 6.526715

Figure 41. Relationship between MPCAnN, nectar 10 mL, trends over two periods.
Brackets denote 0.95 confidence intervals.
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Table 35. MPCAnN, pudding 10 mL (% C2-4?) individual and mean measurements
at three assessment time points. Lower score corresponds to better functioning.

Participant MPCAnp_t1 MPCAnp_t2 MPCAnp_t3
2 3.079057604 4.330900777 4.025907331
3 4.67484866 7.200453733 6.510919871
4 5.433459744 8.731734229 3.957121688
5 7.909192227 10.0939909 6.568875036
6 16.31579166 40.65572656 33.12445659
Mean 7.482469979 14.20256124 10.8374561

Figure 42. Relationship between MPCAnR, pudding 10 mL, trends over two
periods. Brackets denote 0.95 confidence intervals.
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Table 36. PeakXY, nectar 10 mL (% C2-4) individual and mean measurements at

three assessment time points. Higher score corresponds to better functioning.

Participant PeakXYn_t1 PeakXYn_t2 PeakXYn_t3
2 149.1 152.3 156.9
3 150.9 141.2 145.5
4 180.6 184.3 183.9
5 140.9 148 146.2
6 163.9 160.6 160.5
Mean 157.08 157.28 158.6

Figure 43. Relationship between PeakXY, nectar 10 mL, trends over two periods.
Brackets denote 0.95 confidence intervals.
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Table 37. PeakXY, pudding 10 mL (% C2-4) individual and mean measurements
at three assessment time points. Higher score corresponds to better functioning.

Participant PeakXYp_t1 PeakXYp_t2 PeakXYp_t3
2 151.5 145.9 149.7
3 148.9 151.1 148.7
4 196.2 181.8 199.9
5 145.3 152.1 148.2
6 172 148.7 165.2
Mean 162.78 155.92 162.34

Figure 44. Relationship between PeakXY, pudding 10 mL, trends over two
periods. Brackets denote 0.95 confidence intervals.
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Table 38. PAS (worst), nectar 10 mL (points) individual and mean measurements

at three assessment time points. Lower score corresponds to better functioning.

Participant PASNH_t1 PASHh_t2 PASh_t3
2 1 1 5
3 1 1 2
4 1 1 2
5 2 6 5
6 1 1 1
Mean 1.2 2 3

Figure 45. Relationship between PAS (worst), nectar 10 mL, trends over two
periods. Brackets denote 0.95 confidence intervals.
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Table 39. PAS (worst), pudding 10 mL (points) individual and mean measurements
at three assessment time points. Lower score corresponds to better functioning.

Participant PASp_t1 PASp 2 PASp {3
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Figure 46. Relationship between PAS (worst), pudding 10 mL, trends over two
periods. Brackets denote 0.95 confidence intervals.
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Table 40. TotC24, nectar 10 mL (% C2-4) individual and mean measurements at
three assessment time points. Lower score corresponds to better functioning.

Participant totC24n_t1 totC24n_t2 totC24n_t3
2 1.5114466 6.719501338 1.381531396
3 1.4108957 3.142448902 4.130194898
4 4.8939937 2.953970978 2.907582467
5 8.1621392 4.232066181 1.982200267
6 13.582741 28.79061578 18.01529424
Mean 5.9122432 9.167720635 5.683360654

Figure 47. Relationship between totC24, nectar 10 mL, trends over two periods.
Brackets denote 0.95 confidence intervals.
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Table 41. TotC24, pudding 10 mL (% C2-4) individual and mean measurements at
three assessment time points. Lower score corresponds to better functioning.

Participant totC24p_t1 totC24p t2 totC24p t3
2 1.67565221 4.61141829 3.509672232
3 6.00775756 8.55609461 5.723845175
4 2.91294337 7.47843618 3.484580659
5 3.55738697 6.66928515 4.553890179
6 17.9090241 45.1455462 21.13985385
Mean 6.41255284 14.4921561 7.682368419

Figure 48. Relationship between totC24, pudding 10 mL, trends over two periods.
Brackets denote 0.95 confidence intervals.
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Table 42. LVC, nectar 10 mL, individual descriptions at three assessment time

points. LVC described as “complete” corresponds to a safe swallow.

Participant LVCn_t1 LVCn_t2 LVCn_t3
2 | partial complete partial
3 | complete complete complete
4 | compete complete complete
5 | partial complete partial
6 | complete complete complete

Table 43. LVC, pudding 10 mL, individual descriptions at three assessment time

points. LVC described as “complete” corresponds to a safe swallow.

Participant LVCp_t1 LVCp t2 LVCp_t3
2 | partial complete partial
3 | complete complete complete
4 | complete complete complete
5 | complete partial partial
6 | complete complete complete
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Missing VFSS data

Although all participants who completed the study made all three visits to the
laboratory for videofluoroscopic swallowing study (VFSS) and followed the protocol

described in the section Outcome measures to assess long-term changes in

swallowing (Chapter 4), consistent data from all three time points is only available

for five participants, for two samples (nectar and pudding). The data is missing due
to a mistake in video capturing: some clips were only recorded by an external video
camera, but not by the built-in Medical DVD recorded of the BV Pulsera Mobile C-
arm fluoroscope. Quality of the video from the external camera was sufficient for
descriptive clinical swallowing assessment by a speech language specialist, but
too poor for the calculations used in this study to take place. For the participants
with the missing high-quality video recordings, no VFSS data was analyzed. No

VFSS data was analyzed for liquid samples.

All the participants still benefited from free VFSS assessments: qualified speech-
language specialist explained the results to all the participants and provided

relevant clinical advice regarding their current state, prognosis and care.

Implications for future studies are discussed at Chapter 11. Discussion, section

Resources limitations.
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CHAPTER 9
SUMMARY OF DATA ANALYSIS RESULTS

SUMMARY OF FEASIBILITY DATA ANALYSIS RESULTS

Primary data analysis provides first evidence that it is feasible to use the suggested
study protocol for home-based music therapy as an intervention to support
respiratory and bulbar function in early and mid-stage ALS. Recruitment rate
(100%), retention rate (87.5%) and mean adherence (95.4%) were above the

suggested markers for the protocol feasibility.

Data on short-term tolerability of the treatment protocol indicated that the protocol
was generally well tolerated by the study participants, with the overall trends
pointing upwards for both Ease of Respiration Numerical Rating Scale (p-value =
0.296) or Ease of Speech Numerical Rating Scale (p-value = 0.270), even though,
as expected in a small study with only seven subjects, neither change was

statistically significant.

Mean adherence to suggested independent exercise routine constituted 53%. It is
indicative that all the participants attempted the independent exercise routine.
Common reasons for not engaging into the independent practice routine included:
not feeling well (e.g. due to high blood pressure, menses), being too busy to
exercise (due to work, healthcare or other commitments), being too tired to
exercise. No participants mentioned the provided individual set of exercises being
too challenging among the reasons for not engaging into independent practice

routine.

As assessed through interviews with the participants — persons with ALS before
treatment, the music therapy process was anticipated by some participants as
challenging and requiring additional effort, but most participants were motivated to
actively engage in music therapy treatment. Most anticipated music therapy to
have a positive effect on their bulbar and/or respiratory functions, as well as on
their psychological state. Some participants anticipated increased communication
and/or decreased isolation and improved relationships with other family members
as a result of the treatment. After the treatment phase, most participants reported

being able to self-monitor their progress, whilst being moderately challenged by
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the music therapy experience. All participants reported music therapy to be a
pleasurable experience and perceived the suggested independent music therapy
exercises as easy to perform. Most persons with ALS reported being motivated to
continue performing independent music therapy exercises after the treatment
ended. Most participants believed that music therapy was beneficial for their
speech and respiration and that it helped them learn new breathing and vocal skills,
but did not affect their swallowing. Some participants perceived that music therapy

improved their communication.

Most caregivers anticipated music therapy to consist of exercises which would
have a beneficial effect on the bulbar and/or respiratory functions of participants
with ALS, and to benefit the psychological state of the person with ALS, mostly by
providing additional opportunities for communication during music therapy. Most
caregivers anticipated participation of their family members affected by ALS in
music therapy to have a positive effect on the caregiver’'s own psychological state.
After treatment, most caregivers reported that music therapy improved or sustained
bulbar and respiratory functions of the participant with ALS. Some caregivers
reported that music therapy process and, in particular, communication with the
music therapist had a positive effect on the psychological state of the participant
with ALS, and that participation of their family members affected by ALS in music

therapy had a positive effect on caregiver’'s own psychological state.

SUMMARY OF BIOMEDICAL DATA ANALYSIS RESULTS

Although most mean trends in biomedical data suggest that the bulbar and
respiratory functions of the group participants were sustained or improved during
the treatment period, whilst, in most cases, the same functions declined during the
run-in and follow-up periods, no general assumptions should be drawn. Individual
participants’ trends are varied and the small scale of this study is preventive of

calculating statistical significance of the changes.

The summary of mean trend tendencies for respiration, cough, speech and
swallowing functional parameters of the study participants — persons with ALS is

presented in Table 44. The detailed description and explanation of the biomedical
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outcome measures used in this study can be found in Chapter 4. Outcome

measures and data collection, section Biomedical outcome measures.

Table 44. The summary of mean trend tendencies for respiration, cough, speech
and swallowing functional parameters of the study participants — persons with ALS

Markers of functional
parameters  sustained or
improved during the treatment
period

Markers of functional
parameters declined or
improvement slowed down

during the treatment period

Respiration

FVC
MIP
MEP

None

Cough

PEF

None

Speech

CNS-BFS speech subscore
MPT

MRR-A

MRR-S

Jitter (local)

Shimmer (local)

NHR

Speaking rate
Speech-pause ratio

Pause frequency

Hypernasality level

Fundamental frequency

Vowel Space Area

Swallowing

CNS-BFS swallowing subscore
LVCrt nectar

LVCrt pudding

MPCAR nectar

MPCAnN pudding

PeakXY nectar

PeakXY pudding

totC24 nectar

totC24 pudding

PAS nectar
PAS pudding
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Based on this biomedical data analysis, we can conclude that the suggested music
therapy protocol is safe to implement with early and mid-stage ALS population.
From the analysis of the mean trends we may also infer, with caution, that this
innovative treatment protocol may have beneficial effects on respiratory and bulbar
functions in early and mid-stage ALS. However, the sample size of this feasibility
study is very small, especially considering the partially missing VFSS data, and the
individual responses of the participants to treatment vary. A study with the main
goal of understanding the effect of the described music therapy protocol on bulbar

and respiratory dysfunction in ALS has to be designed with a larger cohort.

RESPIRATORY AND BULBAR ASSESSMENT IN ALS

The total of 34 biomedical outcome parameters were used in this study: three were
used to assess the long-term changes in respiration, one was used to assess long-
term changes in cough, 17 were used to assess long-term changes in speech and
13 were used to assess long-term changes in swallowing. The combination of the
standard instrumental respiratory and cough tests, videofluoroscopic swallowing
study (VFSS) with subsequent frame-by-frame analysis of video clips, acoustic
analysis of recorded voice samples, along with self-reported scales such as CNS-
BFS, appear to be feasible, objective way to assess respiratory and bulbar function
in ALS. Nasalance of speech, an important speech marker in ALS, could not be
measured reliably using acoustic or perceptual analysis of recorded speech
samples. Other ways of measuring nasalance have to be considered. Pertinence
of the utilized outcome measurement parameters to the purpose and clinical setting
of this study and implication for further research are discussed in Chapter 11.

Discussion.
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CHAPTER 10
CASE STUDY SKETCHES

As discussed earlier (Chapter 3. Study aims and design), case studies allow to

amplify scientific insight into the process and results of music therapy, bridging
objective and subjective perspective. Reading case studies is valuable for
practitioners as well, as it allows them to understand how theoretical knowledge
can be applied in real clinical settings and to expand their repertoire of what is
possible in therapy (Wheeler and Murphy, 2016). Most importantly, case studies
give the author an opportunity to touch upon the human dimension of protocolized
research, to show the personal aspirations, joys and struggles behind the numbers

— things that rarely can be forsaken when working in the ALS care community.

Brief overview of profiles, therapy processes and results for each participant are
presented in this chapter to give a raw snapshot impression of each case.
Feasibility considerations and common themes are discussed in Chapter 7.

Feasibility data analysis result. Implications for future research and clinical practice

are presented in Chapter 11. Discussion.
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PARTICIPANT 1

Profile on recruitment

The participant was a 62-year-old female with spinal onset ALS. Her ALSFRS-R
score was 37 at recruitment. She reported that her ALS was progressing very
slowly. Her speech was slurred, unclear, labored and difficult to understand. Her
voice had features of strong hypernasality, severe creakiness, breathiness. She
had a tendency to expel most of the air during the first several syllables uttered,
then to gasp for air. The participant coughed often, but reported having no cold or
allergies. She complained about tightness in her chest and said she coughed to
relieve the tightness. The participant could walk with support, mobility of her arms
and hands was not restricted. The participant recently moved to a small city
apartment in Moscow from another town. She did not work, lived alone, had a social
worker visiting her twice per week to help with the errands, as well as a sister and
an adult daughter who visited her often.

Adherence and self-motivation

The participant attended 12 sessions and completed the independent exercise

routine in 68% of all opportunities (self-reported).

Therapy process

One obstacle during music therapy sessions with this participant was laughter.
Light in character, this participant could find something funny in just about anything,
including her symptoms or “mistakes” she made performing an exercise. However,

she worked in therapy with intent and concentration.

Losing the timbre and flow of her speaking voice to disease had been especially
difficult for this participant. During the first session she commented that her voice
used to be “beautiful”, “young”, much higher. She worked as a call center assistant
and often got compliments on the sound of her voice. At the beginning of the
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second session, the participant played a recording of her voice prior to ALS onset.
The voice was in a higher range, had no strain and excessive nasality and, indeed,
sounded beautiful. The recording provided a powerful reference point for the further

music therapy work.

The participant chose “Air” by Bach for music-assisted relaxation. The choice of a
song for therapeutic singing presented an issue. The participant was eager to sing
a Russian romance (“‘OvHb-gnHb-guHb” — “Ding-Ding-Ding”), difficult for
performance and traditionally sung in a very high register. A music piece of this
kind would not meet therapy objectives and would likely become a demotivator if
used regularly in sessions. However, the participant insisted because the romance
had a special meaning for her. It was agreed then to have this piece as a “work in
progress”, whilst adding another, simpler folk song (“On, uBeTér kanuHa” - “Oh,
Guelder Blossoms”) as a “warm up” song. Surprisingly, this arrangement worked
out well. The folk song provided the perfect phrasing, tempo and range to practice
the vocal and breathing skills acquired during therapy sessions (eventually the
song was transposed a minor third up, per request of the participant). The romance
was an emotional highlight of the session: the therapist sang the challenging
verses, and the participant joined for simpler, but still beautiful choruses (sung on

/la-la-la/ during earlier sessions, with the lyrics added later on).

This participant made exceptional progress in therapy regarding increased speech
clarity, perceived not only by herself and the music therapist, but, reportedly, by
friends, family and medical staff. Starting at session 5, she reported that her speech
became clear enough so that she could speak on the phone again, even though it
was tiring to talk for extensive periods of time. With further treatment, speech
continued to improve, becoming more resonant and more articulate. It was soon
discovered that the participant’s singing voice range was much wider than her
speaking voice range. Strain almost disappeared in singing, especially in higher
register, the consonants became distinct. Music-assisted relaxation routine, self-
massage of face and neck region, temporary switching to breathy, “airy” sound to
relax vocal cords (e.g. switching /m/ onset to /h/ onset in exercise Xll. Gliding
vowels exercise) and frequent silent pauses for rest between the exercises
appeared to reduce the muscle tension and the vocal strain resulting from it.
Learning diaphragmatic breathing allowed the participant to use more air support
when speaking, which, in turn, was helpful for even breath distribution on exhale.
Toning soft palate through exercises, along with finding stronger vocal resonance,

perceptually decreased hypernasality of speech. Since the participant commented
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she experienced no vocal fatigue, a brief open-sound, full-voice traditional Russian

singing exercise was added for practicing strong resonance.

Initially, syllables /ga/ and /da/ were the most challenging for the patient and she
was not able to pronounce them. Holding the jaw in open position with fingers of
both hands during consonant production exercises and performing the jaw and the
chin muscles self-massage many times throughout the session were helpful in

improving articulation and speech clarity.

The improvement of speech presented an unexpected challenge: the participant
enjoyed talking a lot! Once she met the music therapist at the door and reported
that her son had just left and that they spent over an hour talking. Excited, she
proceeded talking about this visit for another 15 minutes. The danger of voice
fatigue and the session time constraints had to be weighed carefully against
sharing the enthusiasm of the participant!

Relaxation and breathing exercises became the focus of the sessions at times
when the participant experienced high blood pressure. The light in the room was

dimmed for such sessions and the sessions were shortened.

Notable was this participant’s increasing self-awareness: even before the music
therapist provided any feedback, the participant often commented on a particular
detail that needed work (e.g. an exhalation that had to be longer and more even,
collapsed posture that needed changing, etc) or something that was a success
(e.g. “This was good!”, following exercise 1X.2 Sustained vowels exercise). The
participant was capable of attentive observation of her body sensations; after a
session she once commented: “| feel less tightness under my ribs after our
sessions and less strain in my shoulders" (initially she often spoke of experiencing
tightness in chest and of the desire to expand chest and expel “something” from
it). She was instrumental in setting attainable session-to-session goals for herself
and clearly formulating the purpose behind these: "I am not looking to sing that

much, it's ok, but | need to save my voice".

At the last session the participant reported she felt that music therapy had been
useful for her speech and said that she would continue exercising on her own. She
expressed moderate emotions about the therapy closure. Before parting, the
participant and the music therapist sang the Russian romance together, then the
music therapist sang a gypsy romance for the participant, per her request. The

participant recorded both songs to have as a keepsake and to demonstrate to her
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friends and family. A kazoo was given as a gift to the participant (see Therapeutic
relationships section of Chapter 7. Feasibility data analysis results for the rationale
behind the gift choice).
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PARTICIPANT 2

Profile on recruitment

The participant was a 45-year-old female with very recent, rapidly progressing
spinal onset ALS and ALSFRS-R score of 41. Her speech was clear and fast
paced, easy to understand. However, the participant described her speaking as
“strained” at the beginning of the treatment and complained about the spasticity
she felt in the neck region, on the right side. The participant reported no breathing
issues. Her gait was slightly compromised, but the participant could walk without
support. Her right arm and hand were affected by the disease, with limited mobility;
her left arm was affected to a lesser extent. The participant appeared very
emotional, was sensitive to language, including assessment test terminology and
song lyrics. She worked as a pediatrician and a medical team leader, but had
recently decided to retire: it was now difficult for her to get to work and to perform
her work duties. Additionally, she reported that she felt social pressure from
coworkers to retire because of her health condition. The participant lived in a small
city apartment with her husband and adolescent daughter — a very closely knit,

loving family.

Adherence and self-motivation

The participant attended 11 sessions and completed the independent exercise

routine in 89% of all opportunities (self-reported).

Therapy process

The participant was very sensitive and often emotional. The beginning of the
therapy phase coincided for her with leaving her job in medicine, due to a rapid
disease progression. She was very motivated to participate in the study not only
for possible benefits of the treatment, but also to contribute to scientific research
for ALS. It was difficult for her to connect to the ALS community and to attend
clinics, since sightings of and conversations with persons with late-stage ALS and

their caregivers triggered her fears and brought to her mind ideas she could not
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yet get comfortable with. She acknowledged her acute need for support and
communication about difficult, disease-related issues. The participant was
especially grateful for all the information the music therapist provided regarding the
physiological mechanics of ALS and the rationale behind the protocol (‘I wish the
doctors told me all of that”). It was clear that informing this participant about the

treatment process in a scientific way somewhat decreased her stress.

As the therapeutic relationship developed, it became a part of the routine to provide
the safe space for the participant in the beginning of each session to briefly talk
about her disease, adjustments, negative thoughts, coping and family dynamics.
Emotional state of the participant directly affected her physical state, including
speech production. The participant commented that "emotions got in the way",
adding to the strain in the body; she admitted she "could not speak with anyone
without crying"; at other times she reported feeling depressed and having anxiety.
The participant reported feeling less anxious and more relaxed at the end of some
sessions. However, psychological distress prevailed throughout the treatment.

The participant chose “Air” by Bach for music-assisted relaxation. She commented
that another track, Arvo Part’s “Spiegel im Spiegel”’, sounded “too grave”. She
spoke about several songs that were meaningful for her, but burst into tears after
attempting to sing one of them. A neutral traditional folk song with easy phrasing
was agreed upon for the purposes of therapeutic singing (“On, uBeTéT KanuHa” -
“Oh, Guelder Blossoms”). Nonetheless, song singing was often an emotional
experience for the participant. During the fifth session the music therapist played
the song in more upbeat tempo, with more rhythmically subdivided
accompaniment, to help the participant with articulation and to, hopefully, avoid
becoming upset. The participant noticed the change and commented that it helped

her not to get emotional.

The participant’s apartment was very small, and it was not possible to fit two regular
chairs facing each other into the space between other pieces of furniture.
Consequently, the participant sat in a steady chair, with support (pillow behind the
back), whilst the music therapist sat in a lower armchair facing the participant.

Music-assisted relaxation, including shoulder and facial massage, was essential to
reduce general muscle tightness and vocal spasticity. The music therapist assisted
the participant with the massage, including the trapezius muscles on the right side

where spasticity was strongest, as the participant’'s arms had limited mobility.

185



Learning abdominal breathing and finding stronger resonance became the other

major goals for the therapy.

The participant analyzed the sessions, often reflected on how exactly each
exercise benefited her voice and breathing, added her own suggestions and self-
assessment. She repeatedly remarked that, besides exercise, the music therapy
routine was helpful in structuring her week and provided her with something to look

forward to.

At session six the participant said that she was now capable of “fully using” her
voice, and that this change was noted by her friend when she spoke on the phone.
She commented on being happy about the restored ability to speak freely and
mentioned that her psycho-emotional state improved. A conversation with the
music therapist followed, during which three possibilities were discussed: 1)
improved psycho emotional state could be a consequence of the improved
speaking and breathing ability — participant commented that performing the
exercises and seeing them work gave her a sense of control over her disease,
which had been important in normalizing her emotional state; 2) improved bulbar
symptoms could have decreased the occurrence of emotional lability, or
Pseudobulbar Affect (Smith, Pioro et al., 2017), 3) improved psycho-emotional
state due to regular communication with the music therapist could have affected

the participant’s bulbar and respiratory symptoms.

At the same session, switching to informal “you” was suggested by the music
therapist after the participant had inadvertently used the informal several times.
The participant admitted that, as a medical professional, she had been extra careful
keeping formal boundaries, even though psychologically it felt to her more
beneficial to use the informal “you”.

One of the last sessions was partially video recorded, for research purposes, by a
research assistant, with permission of the participant. The participant recognized
that the recording process felt different from a regular session, but she insisted that
the recording was done because it could benefit other persons with ALS. At the
end of the session the participant summarized the symptoms that have been
alleviated in the course of the music therapy treatment: shortness of breath at night,

choking, emotional instability (PBA) and suicidal thoughts.
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The overall disease progression in this participant was rapid and obvious
throughout the duration of the study. Her gait was severely compromised by the
end of the treatment period and she lost use of her right hand by the end of therapy.
Facial asymmetry around lips and cheeks, lesser agility of the right side of the face

could be observed.

At the beginning of the last session the participant remarked: “| try not to think that
this is our last session”. After that she performed exercises and followed
instructions, without much interaction otherwise. A kazoo was given as a small gift
to the participant. Relationship closure was difficult for both the participant and the
music therapist because of strong rapport and many personal similarities. The
music therapist made sure that the family had access to a psychotherapist

experienced with ALS.
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PARTICIPANT 3

Profile on recruitment

The participant was a 53-year-old female with spinal onset ALS, ALSFRS-R score
42. Her speech was loud and fast, and could be easily understood, but was
strained, and a rattling sound occurred on higher pitched sounds. The participant
used to sing often and enjoyed singing and listening to the music before the
disease onset. The participant reported no breathing issues. Her gait was
compromised: she could walk independently, but her walking speed was restricted,
especially when walking on uneven grounds. Her hand and arm mobility were not
affected, but she reported tingling and spasticity sensations in her arms. The
participant was a single mother of a teenage daughter. She continued to work in a
leading office manager position. Though the participant gave initial consent to have
home-based music therapy, at the beginning of the treatment phase she made a
request to have the sessions at her workplace, in a separate office, after working
hours. She was not prepared to share the full information about ALS diagnosis and
prognosis with her daughter yet, and this session venue allowed her not to force
this important moment. Even though the participant enjoyed support from her

colleagues, she reported feeling socially isolated because of her disease.

Adherence and self-motivation

The participant attended 11 sessions and completed the independent exercise

routine in 33% of all opportunities (self-reported).

Therapy process

This participant was usually just finishing work when the music therapist arrived for
the session and was tired after long working hours. She mostly did not have time
for the suggested independent exercises routine or was too tired to perform
exercises. She reported practicing abdominal breathing while on public

transportation.

A trusting relationship soon formed between the participant and the music

therapist. The participant felt safe to speak about her ALS-related problems, if she
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felt like it. Eventually, the participant shared recordings of her favorite music and
commented on both the expressiveness of the music and the meaning of the lyrics.
During one session the participant’s teenage daughter was present in the office
when the music therapist arrived. The music therapist, the participant and her
daughter had a brief conversation, not touching upon the disease and music

therapy. The daughter left before the music therapy session started.

The participant’s lung capacity was not compromised and she had no problems
performing the melodica exercise: the sound was loud and stable, the music piece
was slowed down to 52 bpm from original tempo to extend exhale. Diaphragmatic
breathing was taught to the participant as a tool for building up additional
respiratory capacity. It took the participant several sessions to understand the
mechanics of this new type of breathing. Later in the course of treatment, abdomen,
chest and mixed types of breathing were introduced, and the participant showed
preference for mixed breathing. Decreasing the inbreath-outbreath cycle speed as
prompted by the music therapist, in order to support speech, appeared challenging
for the participant. She commented that she was used to leading a fast tempo life,
being a single mother, and it was difficult for her to slow down in general. In
agreement with this insight was the fact that it was equally challenging for the
participant to fully relax during the music-assisted relaxation exercise: she tended
to open her eyes before the exercise finished. The participant chose “Air” by Bach
for her music-assisted relaxation routine. The participant shared that her visualized

“safe place” for music-assisted relaxation was geothermal pools in Italy.

Throughout the treatment the music therapist kept constantly reminding the
participant about the necessary precautions using her speaking voice. The
participant found it difficult to overcome habitual excessive and loud speaking, in a

fast tempo, both in the office and at home.

The perceivable rattling sound and sometimes uneven tone were characteristic of
the participant’s voice whenever she spoke, otherwise her speech was clear and
the speaking rate appeared normal. Dealing with this rattling sound, not
characteristic of ALS as described in the literature (Watts and Vanryckeghem,
2001), became a major objective of the treatment and, at the same time, a major

obstacle for the music therapy protocol implementation.

Potential causes of the abnormal sound were discussed, including ALS-related
vocal cord changes, spasticity, sputum. The participant said she did not feel
spasticity around her throat and sputum was not a problem. Among other

189



considerations was the fact that music therapy sessions took place at the end of
the long working day; it was likely that after a long day of talking the participant’s
voice was simply too tired for additional exercises. The participant remembered
she used to speak quietly before the birth of her daughter, but then changed her
habits and now often experienced tightness in her neck and throat after speaking,
especially around the root of her tongue. Finally, the participant recalled that her
voice issues started about a year ago, after she returned from a bus road trip where
everyone sang out loud, including her. Could the rattling be due to physical damage

of vocal cords?

At session 3 the music therapist provided the participant with a phoniatrist’s contact
information and explained that a vocal cord examination was necessary since her
voice problems might very likely be due to vocal chords damage, unrelated (or
indirectly related) to ALS, as recommended by previous research for any occasions
of speech changes atypical for ALS (Pattee, Plowman et al., 2019). The participant,
however, did not schedule an appointment with a phoniatrist to assess the
condition of her vocal cords. The music therapy protocol had to be significantly
adapted for the rest of the treatment. The work mostly focused on breathing
exercises. Vocalization exercises requiring full vocal cords closure were mostly
excluded and modified: quiet, relaxed, breathy vocalization was encouraged.
Below is an example of an adapted exercise for the light sound onset (Figure 77).
This exercise calls for the light, “breathy” initiation of the sound, and the vocal cords

come fully together only for a brief amount of time, thus preventing the strain.

Figure 49. Transcription of adapted Light sound onset exercise (participant 3)

Light sound onset exercise voice pattern and guitar accompaniment (participant 3)
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The music therapist took special precautions to prevent over-tiring the participant’s

voice during the sessions. Several adaptive techniques were used. These included
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the vocal fry technique (producing creaky sound by relaxing vocal cords), the heavy
breathing technique (exhalations on /s/ and /h/), increasing breath support to
provide a steady airstream for speech support, vocalizing only very quietly (piano
to pianissimo), switching from chest voice to head voice whenever possible.
Glissando exercises were not tolerated well by the participant and were excluded.
Additionally, the music therapist asked the participant to focus on experiencing a
warm, smooth feeling in her throat while performing exercises and to stop
immediately if she felt tired or in pain. Multiple opportunities were provided for the

participant’s vocal rest during therapy sessions.

The individualized exercises for independent practice provided to the participant
mostly included breathing, stretching and music-assisted relaxation exercises, with

minimal vocalization, for safety.

Song choice for therapeutic singing was not easy for the participant (“I don'’t listen
much recently’, she commented), but then a Soviet pop song about hope
(“Hapexpa” - “Hope”), with moderate tempo and simple phrasing, was chosen: |
may as well use it as a support now”, said the participant. Similarly to the other
participants, the singing range of this participant turned out to be much larger than
her speaking range. Upon this discovery, she commented several times: “Maybe
my voice is worse because | do not sing anymore”. However, singing with a raspy,
rattling sound and fatigued voice was going against the therapy objectives and

safety.

Upon the voice fatigue issue being discussed during the second session, the music
therapist suggested that the participant should not sing the song, but the participant
said she would still like to try. The experience turned out to disappoint her as her
voice sounded unclear and off-pitch (“What | have become!”, was her reaction).
Since both singing the song and not singing in session were equally frustrating for
the participant, the music therapist suggested singing another song from the same
era, with abbreviated, staccato phrasing, faster tempo and exaggerated articulation
(“YepHbin koT” - “Black Cat”) during future sessions. Later yet, this song was
substituted for a traditional Russian pentatonic lullaby (“Kotuku cepblie” — “Gray
Kitties”) sung on /m/ with very light sound onset and breathy voice. The main goal
for singing was to achieve tone stability, to practice quieter sound and to avoid

fatigue.

At later sessions (10 through 12) the participant spoke at higher pitch, lighter, with
less strain and less rattling. She reported following the suggested voice health
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guidelines whenever she remembered to do so, and said that being aware of how
to use her voice and being connected to her body and breathing had been
helpful. At the 11th session the participant said she would love to try singing the
song initially chosen for the therapeutic singing exercise. She sang almost without
rattling in her voice, then smiled and commented that she was happy to be able to
sing, because she thought that she would never do so again. At the end of the
session the patient reported that she did not experience fatigue, and there was no

strain in her voice.

During the last session the participant commented that even despite the
challenges, the music therapy sessions had been helpful as they provided her with
a better understanding of her voice production and breathing, and that, she felt,
gave her more control. She said she was developing the habit of using her voice
gently rather than forcefully, preserving energy, using breath support, speaking in
the higher (“head”) register to avoid strain. A kazoo was given to the participant as
a farewell gift. The participant was directed towards music therapy services through
ALS Moscow Centre and advised to change her exercise routine if the rattling issue

was to be resolved after a consultation with a specialist.
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PARTICIPANT 4

Profile on recruitment

The participant was an 81-year-old male with slowly progressing spinal onset type
ALS and ALSFRS-R score of 39. His speech was clear and loud, and could be
easily understood. He did not report any issues with breathing, but commented on
difficulty breathing in through the nose, due to his individual anatomy and frequent
sinus problems. Mobility of his arms and hands was not limited, but he needed
assistance standing up. He could walk without support, slowly. It was challenging
for the participant to hold posture, potentially due to the effects of aging/old age?
age, unhealthy posture habits and/or progressing ALS: “It is now more difficult for
me to hold my head upright”, in the participant’'s own words. Music has always
been a significant part of this participant’s life. He used to play the cello growing
up, and singing was an important activity in his family. The participant used to work
as a geologist, and lived in a small city apartment with his wife. Adult children
sometimes visited the couple. A specially trained social worker visited regularly to
help with the errands and hygiene. The participant’s wife expressed her wish to be
present during the music therapy sessions, to help (e.g. with face massage) and

to participate when appropriate.

Adherence and self-motivation

The participant attended 11 sessions and completed the independent exercise

routine in 39% of all opportunities.

Therapy process

Music turned out to be an essential part of this participant’s life. “Air’ by Bach was
chosen by the participant for music-assisted relaxation almost immediately, without
even listening to the audio tracks. Song choice was a long and important part of
the first session and included listening to many songs by Glinka and Schuman on
YouTube and then the participant singing a capella, quietly, before deciding on a

classical Russian romance by Glinka (“>KasopoHok” — “Lark”).
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The sessions took place in the tiny space of a Soviet-designed kitchen — the place
where it is necessary to stand up and to move the chair under a small table in order
for another person to be able to approach the stove or the fridge. The participant,
his wife and the music therapist were situated on the three open sides of the table.
This arrangement allowed the participant to sit on a chair, with a pillow behind his
back for support, and to rest his arms upon the table during the exercises and to
support his weight this way, as needed. The location also coloured the sessions
into nostalgic and intimate tones: in Soviet Russia tiny kitchens served as places

for meeting friends, having profound conversations and singing songs together.

Caregiver, the participant’s wife, played important role during the treatment phase,
she was there to open the door and to meet the music therapist, was present during
sessions, participated (and benefited) from the music-assisted relaxation exercise
and other exercises, helped with face massage, and, at later sessions, took part in
therapeutic singing. It felt as a very natural display of support rather than as a
disturbance, and was simply an organic extension of this life-long relationship and
mutual care. Sometimes their adult daughter joined the session. Her presence,
similarly, did not feel artificial or forced (although she had to sit almost in the

corridor, for the lack of space).

The science and logic behind the music therapy protocol were of great interest to
this participant, a scientist himself. The participant said several times that his habit
of processing everything cognitively prevented him from relaxing fully during the
music-assisted relaxation exercise and during (and into) diaphragmatic breathing.
At the end of the second session the participant commented: "l feel like this session
has been a definite advance: | now better understand the mechanics of what | am
supposed to do, even though it still requires a lot of intellectual effort". At a later
session, the participant commented that the vowel shape exercise had been
confusing for him, as muscle effort (articulation) was separated from breath and
vocalization. The music therapist explained how this exercise was intended for
muscle toning and for increasing vocal apparatus effectiveness, after which the

participant could perform the exercise with ease.

When the individualized exercises for independent practice in between music
therapy sessions were provided for the participant in a printout and on a CD, he
appeared very pleased. Reading the systematic instructions was comforting for

him, he said.
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Peaceful acceptance of this disease’s slow progression over years was striking in
this family. Once the participant spoke about the anticipated later stages of ALS,
touched on the use of non-invasive ventilation, and commented: “It is good that we
do these exercises now, | will need to be able to breathe through the nose”.

It was observed that the participant had a tendency to strain his throat and to
overwork his vocal cords in attempts to produce strong sound while speaking. The
subsequent objective was to work on developing diaphragmatic breathing,
resonance and exaggerated articulation which would allow for more effective
speech production. The participant learned to look for a “brighter” sound whilst

performing the sustained vowels and the gliding vowels exercises.

Due to collapsed posture, the participant initially moved chest, shoulders and head
a lot during exercises. The solution was to use the table for support and to using a
magnetic photo of the participant’s grandson, on the fridge, as a focal point to
prevent the participant’s head from moving up and down during the exercises.
Upper body side turns were added to the stretching exercises set to help with the

posture (Lunetta, Lizio et al., 2016).

As the participant’s theoretical and practical knowledge of speech production
increased, he started to reflect on the ALS-related or age-related changes of his
voice: "l started noticing that my speech is quieter and not always resonant”, “|
realize now how my voice has been worsening, is less flexible and | need more
effort to speak”. These revelations discouraged the participant for a brief time, but
as therapy progressed and he transferred the learned techniques to daily
communication, he started noticing positive quality changes of his voice. In the
beginning of almost any session he reported “talking a lot”, “also humming” or “a
lot of talking recently”. At a family celebration, his relatives noticed the change and
commented that the participant’s voice was brighter and louder. At later sessions
(eighth and on), the participant spoke about the benefits of increased body
awareness, and also mentioned that the idea of finding singing resonance, rather
than simply following printed instructions, discussed around the third or the fourth

sessions helped him to make progress.

Vocal Health guidelines had to be discussed again and again with the participant.
The participant enjoyed using his voice and talked extensively even between the
exercises in sessions. When the music therapist noted at the end of one session
that it was necessary to refrain from talking during the session to prevent voice

fatigue, the participant responded with a smile: “Can you imagine how it would be
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for me to lose my voice?”. The participant used suggested opportunities to stop,
rest and even to drink warm tea between the exercises. He came up with an idea
of “silent breaks”: during the rest time between the exercises the music therapist
and the participant’s wife were to leave the room temporarily, so that the participant
was not “tempted to talk”. This arrangement worked and was kept till the end of the

treatment.

Reflecting on his experience, the participant said that music therapy provided him
with a tool to take care of his breathing and voice, and that the music therapy
sessions were enjoyable as a space for communication and singing activities. He
also said that he sometimes felt physically tired after the session, but felt more of
a resource for speaking as a result of the session. Later he said he felt that the
music therapist modeling and conducting all the exercises had been essential to
his success and progress in therapy. Anticipating the upcoming therapy closure,
the participant commented it could be challenging for him to follow the exercise
routine without the regular structure provided by the music therapist’s visits.

Therapeutic song singing was a very important part of each session. After the first
performance the participant said that he did not sing for a long time, and now his
whole body felt physically tired after singing a song — something he did not
remember from the past experience. At the second session the participant relaxed
into actual singing, very artful and touching, together with his spouse who sang
quietly along. The music therapist felt it was safe to fade out and to let the
participants experience their own singing. The process of singing carried a lot of
emotional meaning for the participant, and the singing itself was very artistic and
soulful, if not technically impeccable. However, after singing, the participant always
graded his performance, adding some criticism, which often was unnecessarily
harsh. Several recordings of the songs were made and shared with the family to
be kept as keepsakes. When the participant listened back, he did not particularly
like the result, but commented that “for a medical exercise that was all right”.

The therapeutic relationship was special and deep on an interpersonal, humanistic
level. The participant and his wife were keen to show their hospitality to the music
therapist. Tea and food were offered every time. Very soon both the participant and
the caregiver felt comfortable speaking about their past careers, their family,
current events of their life, ALS-related medical and philosophical issues, including
life expectancy, dying and coping. In all of this they were very tactful and attentive

to boundaries. Once the participant shared some of his poetry with the music
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therapist. That was poetry of high aesthetic quality, and the poems touched upon
the meaning of life, mortality, love for his wife, his experience with the disease,
including a past period of suicidal thoughts upon learning the diagnosis.
Conversation about living in the moment, enjoying communication with others and
finding peace followed. Formal “You” was used by everyone, characteristic of

educated, “academic” communication in Russian.

Music-assisted relaxation was something both the participant and his wife enjoyed.
However, visual imagery (“traveling to a safe, comforting place”) presented a
challenge for the participant, because, per his comment, the music had much more
meaning and harmony in itself. During the exercise they both smiled, eyes open,
gaze unfocused, breathed deeply, and seemingly soaked every note in.

Apparently, the music and this small kitchen were their safe space.

Relationship closure was special with this participant: the closing session was
scheduled for the day other than a regular music therapy session, to provide an
opportunity for more informal, relaxed closure. Several takes of the song used in
the therapeutic singing exercise were recorded as a keepsake for the family. When
the protocol session ended, the participant shared the printed-out poems he wrote
in the past and a short film created by his family about his ALS experience. His
wife gifted the music therapist with a small amethyst sample the couple collected
in a geological expedition. The therapist gave to the participant and his wife two
kazoos of different colours. Music sharing followed: the music therapist performed
a special song for the family; then the participant’s daughter joined everyone for
several music rounds and an African farewell song (taught and sang by the music
therapist, with elements of improvisatory call-and-response). Saying goodbye, the
participant said that he was going to perform the suggested exercises “now and
then”, and his wife assured the music therapist that they would “stick to the routine”

as much as possible.
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PARTICIPANT 5

Profile on recruitment

The participant was a 43-year-old female with bulbar onset type ALS. Her
ALSFRS-R score was 38 points. Her speech was slurred and quiet, with excessive
nasality, very difficult to understand. She could not utter more than several
syllables without running out of air; the air audibly escaped through the nose, she
gasped for breath when speaking. Mobility of her limbs was limited, she could walk
with support. The participant did not work outside of the house. She lived in a city
apartment with her husband and two young children. Either her mother or her
mother-in-law visited every day to help with errands and childcare. The participant
considered it important that the children were present and participated in music

therapy sessions.

Adherence and self-motivation

The participant attended 11 sessions and completed the independent exercise

routine in 33% of all opportunities.

Therapy process

This was the only participant who presented with bulbar onset ALS. The
participant’s condition progressed rapidly during the 6 weeks of the study: at the
time of the early sessions she could walk without support to open the door for the
music therapist, whilst later she used a cane, and then a walker. She missed one
of the last sessions because she fell and cut and bruised her face. She mostly lost
upper limb mobility in these weeks as well. Multiple adaptations of the protocol
were needed because of these changes, such as adaptive sitting posture during
the sessions (sitting in the chair, supported by a pillow, with arms crossed over the
knees for stability) and adaptations of music therapy exercises. When excessive
salivation became a problem, all exercises were adjusted to allow for pauses for

swallow control.

Music therapy sessions took place in the participant’s living room. Two regular

chairs for the music therapist and for the participant were situated facing each
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other, at about 1.5-meter distance. Young (primary school aged) children of the
participant were present during most sessions. Despite reading, discussing and
signing the informed consent, including the participant information sheet, the
participant and her family perceived music therapy treatment as an opportunity for
the children to share music activities with their mother. Since no childcare was
available, the music therapist adapted to this expectation: the children participated
in some activities, such as music assisted relaxation and therapeutic song singing,

and played with musical instruments during the others.

The participant appeared very anxious about following the instructions and doing
the exercises "just right", she often commented that it was difficult for her to relax,
that she felt constant need to be “in charge” and perceived herself as “not enough”.
Her body confirmed it: she looked tense, her chin was up, the head moved a lot,
facial muscles and the jaw were very tense, sometimes jaw tremor was observed.
Despite the anxiety, the participant smiled and made eye contact with the therapist
during sessions. Encouragement and talking about successes (e.g. wide vocal
range, improved exhale length, resonant tone) were important in the sessions. The
participant was encouraged and gradually learned to regard music therapy
sessions as self-care time and to allow the music therapist to take care of her. This
led eventually to a better rapport. Switch from formal to informal “you” was made

after several sessions.

The participant kept asking multiple questions regarding ALS aetiology,
possibilities of treatment and physical abilities of other patients at ALS Centre
Moscow. Apparently, she regarded the music therapist as a person she could trust
to provide relevant information and to safely discuss these matters. Eventually, the
participant felt safe to open about the emotional tension in her family between her
mother and her mother in law, as well as about her dissatisfaction in marital
relationship, and about the way it negatively affected her psychological wellbeing.
It was apparent that the participant had a great need for psychological support,
which the music therapist was not in the place to provide, due to the limitations of
the study protocol. After a discussion, the participant and her family were referred

to a psychologist from the ALS Centre Moscow to alleviate these issues.

Physical and psycho-emotional relaxation, learning abdominal breathing for
speech support, increasing articulatory precision, decreasing nasal air emission

and improving lip seal were the individual therapy objectives for this participant.
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The soft palate exercise and changing the consonant in interrupted “hah” sigh
exercise from /m/ to /g/ appeared helpful for decreasing nasality. The melodica
exercise was especially helpful for improving lip seal and was very motivating as
the participant worked on increasing uninterrupted exhalation time. Initially, when
attempting to play the melodica the participant was able to produce no more than
two brief notes on one exhale, which was discouraging for her. The music therapist
suggested trying the same exercise with her nose closed. With the nose closed,
the patient was able to produce 8 notes on one exhale during the first attempt, then
13 notes during the second attempt. This demonstrated to the patient that there
was enough air in her lungs for this exercise and that the main goal became to
control the airflow and to work on proper velopharyngeal closure. The participant
attempted the exercise again with her nose open and could play five notes in one
exhale this time. This amount increased in subsequent sessions. The participant

appeared happy about this success.

The participant noted more precise articulation during the exercises. As with other
participants, her comfortable singing range was wide at almost one octave (F - Eb),

whilst the speaking range was limited and at a lower range.

A small mirror was used as a focal point to decrease the participant’s head and

shoulder movements while singing.

The participant particularly enjoyed the music-assisted relaxation part of the
protocol, for which “Spiegel im spiegel” by Arvo Part was chosen. She commented
that she felt relaxed and that the music therapist's narration felt like a lullaby. Once
after the first part of the exercise she smiled, thanked the music therapist and said
that she relaxed so much she fell asleep for a moment. Whilst this relaxation routine
was important as a self-care opportunity for the participant, her children sometimes
were present during the exercise and took part in the “musical journey”. They lay
on the floor or sat leaning on their mother’s lap during the exercise, eyes closed.
The music therapist adjusted the narration to suit both the mother and the children.
Once the child asked the mother about the location where she "traveled”, and it
turned out that both imagined the beach. Sometimes the children assisted their

mother in facial massage, which was pleasing for all.

The song for therapeutic singing was a popular Soviet war song (“KaTiowa” —
“Katusha”). The participant suggested the song, because it was familiar to the

children and had a special meaning for her: she learned this song from her mother
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as a child and they used to sing it together. It took several sessions and a lot of
encouragement on the part of the music therapist for the participant to overcome
her reservations and to actually sing, rather than to whisper to the song: she
appeared to enjoy the process. At the end of the session the participant

commented that she felt more air in her lungs.

The children usually took part in song singing. Once the participant’s mother was
present and she apparently enjoyed hearing her daughter and grandchildren sing.
The participant’s singing was resonant, with clearly articulated words and organic
phrasing. However, she completely dismissed her own efforts and progress upon
finishing the song (“I only spoil it”). At a later session another song — a lullaby from
a Russian cartoon (“KonbibenbHas measeaumubl” — “Lullaby Of A Mother Bear”) —
was added to the repertoire: the children asked for another song they knew, and
singing was obviously enjoyable and not fatiguing for the participant. At session 10
the participant enjoyed singing both songs in full voice. When finished, she smiled

and did not make critical comments about her performance.

During the last week of the treatment phase, the participant moved with the family
to the summer house, a two hour driving distance from Moscow. The participant
felt that she could not affect this change and appeared distressed because of the
possibility of missing the two last sessions. The music therapist made the choice
to travel to the patient by car for the last session. Session 11 was missed because
she had the falling accident (described above). However, she put extra effort into
performing independent exercises. At the beginning of the last session the
participant reported that she performed independent exercises on four days out of
five. This amount was very prominent: previously the participant reported not being
able to find time to do the exercises, because, per her comment, she “had to care
for the children" and she was “doing everything so slowly now". The research nurse
reported that the participant had been having issues with self-care or doing

anything at all for herself since the time of the diagnosis.

At the end of the last session the participant started speaking about her experience
in music therapy and the supportive role the music therapist played for her in the
weeks of treatment. She burst into tears and it was difficult for her to stop. The
therapist provided the space for the participant to safely express her feelings,
comforted her and thanked her for her work in therapy. Then the gifts (kazoos of
different colours) were given to the participant and her children, with the permission
of the participant. A rock and roll improvisation was played on the guitar and four
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kazoos by everyone for the closure. The improvisation helped to gently distract the
participant from the raw emotions and to shift the mood, whilst it also provided an

opportunity for the family to share an enjoyable activity.
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PARTICIPANT 6

Profile on recruitment

The participant was a 62-year-old male with recent spinal onset type ALS and an
ALSFRS-R score of 37. His voice sounded slightly nasal, but his speech was loud,
with expressive intonations, and could be easily understood. The participant
mentioned that salivation when speaking was a problem, his speech recently
became slower and it took longer for him to swallow his food. He could walk without
support, though slowly and with caution. Mobility of his upper limbs was not
affected. The participant was a high-profile lawyer and still worked part-time from
his home, but reported that pseudobulbar affect and speech problems interfered
with his work. He lived in a city apartment with his wife, who was very involved in
caregiving and chose to be present during music therapy sessions. Religious

views: Orthodox Christian.

Adherence and self-motivation

The participant attended 12 sessions and completed the independent exercise

routine in 64% of all opportunities.

Therapy process

Therapy took place in the participant’s spacious living room, where the participant
sat in a chair, and the therapist sat facing him in an armchair, with a coffee table
between them. The caregiver, the participant’s wife, was present in the room to

assist with the start of each session, but did not sit down and did not participate.

Excessive salivation and reported emotional lability (pseudobulbar affect)
comprised issues for this participant during the study. These issues interfered with
his work and frustrated him. The emotional lability was not observed during the
music therapy sessions. The participant said that being around other people and
speaking with them was helpful: “The more | speak, the easier it is”. He also

reported having difficulty swallowing.

Pauses for saliva management had to be allowed during the initial session and

then, again, during the last sessions, when the participant’s condition deteriorated
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significantly, which included significant mobility decline. During the first two
sessions excessive salivation presented a challenge for the participant when he
attempted to perform the melodica exercise (the exhale was too short for the
suggested phrasing), as well as the consonant range cantillation exercise (exercise
VIII): he could not produce more than four units on one exhale. However, the
participant insisted on returning to the exercise after performing more exercises
with the guitar accompaniment. At the time he could produce 14 unit repetitions on
one exhale. The order of the exercises was reversed for future sessions. The
participant appeared very proud of his achievement. The consonant range exercise
and song singing became his favorite activities. Sometimes he started the exercise
before the music therapist provided instructions and opened the song lyrics on iPad
in the middle of the session. This vehemence for achievement in therapy was very
characteristic of this participant. Special care had to be taken to often remind him
not to overwork when exercising in sessions and independently. Overperforming,
the participant often pushed air too abruptly on exhale or strained vocal cords,
ignoring prompts from the music therapist. The music therapist demonstrated
multiple times that quieter speech and singing could be more resonant than pushed

voice. Dynamic levels for most exercises were decreased.

It was important for the participant to do as many things independently as he could,
and the music therapist supported this intention. The participant appeared to enjoy
being in control of the communication and process in therapy, which sometimes
visually manifested in episodes where he physically “conducted” the therapist who
provided the guitar accompaniment. The music therapist adapted to this need by
minimizing the verbal instructions and by inviting the participant to briefly reflect on
the therapy process at the end of each session. The participant was very open
about his ALS-related challenges and enjoyed sharing memories from the past,
when he used to work as a ski instructor in a beautiful mountain region. He shared
that the mountains were the comfort place he visualized during the music-assisted
relaxation. The participant used the formal and informal “you” intermittently when
addressing the music therapist, which may be interpreted as a sign of developing
trust in the therapeutic relationship.

The participant’s condition progressed fast: after several sessions his movements
were visibly slower and less precise, and it was difficult for him to stand up from a
sitting position. He had a fall during the sixth week of treatment, right before the
music therapy session. When the music therapist arrived, the participant was not

able to lift himself or change position. Upon consideration, the music therapist
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assisted the caregiver helping the participant up, which took about 40 minutes (see

Chapter 11. Discussion for implications). The participant decided to go on with an

abbreviated music therapy session after that. It was agreed that the participant
would sit in an armchair, which provided more support. The exercise routine

appeared to bring the participant comfort. The medical team was notified.

At the start of the next session the participant was seated in the chair, as suggested
by the therapy protocol. When the music therapist commented that switching from
an armchair to the chair only for a music therapy session was not worth the risk of
falling, the participant commented that he “was not going to live in that armchair
anyway”. However, the participant sat in an armchair or on the sofa during later

sessions.

Main individual therapy objectives for this participant were to increase articulation
speed and precision and to find resonance for vocalization. Later, with the increase
of nasality, improving velopharyngeal closure became an objective as well. By the
fourth session the participant had difficulty pronouncing roller /r/, regular in Russian
speech, and perceivably slowed down when pronouncing plosives /b/, /d/, /g/.
Syllable /re/, sung staccato, helped with articulating /r/; jaw relaxation through
stretches was helpful to improve the plosive consonants.

The participant chose “Spiegel im spiegel” by Arvo Part for music-assisted
relaxation, but then decided to try “Air” by Bach and continued to enjoy the latter.
He chose a Soviet romance about a farewell (“CupeHeBbin Tyman” — “Purple Fog”)
for therapeutic song singing. He considered several folk songs initially, but rejected
them for being “too sad”. He later asked to add another, humorous song ("oBopsaT
Mbl 651kn-6ykn" — “They Say We Are Baddies”) to this exercise.

Initially the participant rejected the guitar accompaniment and insisted on singing
along to a karaoke track. However, by the end of the first verse, it became obvious
that the participant had difficulty keeping up with the tempo and the key of the
karaoke track. When he stopped, the music therapist offered to accompany him
instead. When the participant agreed, the music therapist accompanied him on the
guitar in a comfortable key and tempo, and sang the melody lightly in the upper
register without the words (in a "trumpet" timbre, closed mouth) to provide the
patient with an opportunity to showcase his singing. The participant appeared to
enjoy his arrangement, conducted the music therapist and pretend-played an “air
guitar”. In later sessions the music therapist had to slow down the accompaniment
towards the end of the song to give the opportunity for the participant to increase
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articulation precision. The participant’s singing was more articulated and resonant

than his speaking.

The participant insisted on adding karaoke songs and classical poem recitation to
his independent exercise routine. Eventually, the participant noticed that the
tonalities on the recorded exercises were “most resonant” for his voice, and was
surprised upon learning that those were tonalities chosen specifically for him by
the music therapist, based on observation. The music therapist suggested
replacing karaoke with pre-recorded guitar accompaniment in suitable keys and

tempi for participant exercise.

During the fifth week of the treatment phase the participant moved to his summer
house right outside of Moscow. It took more time for the music therapist to get to
this destination using public transportation, and presented new difficulties as
the environment was noisier. However, the participant experienced fewer physical
obstacles there, was able to move around on his mobility scooter, and looked
happier overall. He was now assisted by two male support workers who lived on

the premises.

When, at session 10, the music therapist reminded the patient that treatment was
going to be finished after two more sessions, the patient asked about "the other
part of treatment" in October, although no conversations about possible additional
treatment have occurred before. The music therapist and the caregiver clarified to
the participant that the upcoming closure was final. Starting at the 11~ session the
participant suddenly switched back to formal “you” and kept the communication
friendly, but very business-like. Very likely, this was a sign of an emotional
withdrawal as a reaction to the anticipated therapy closure. At the start of the last
session the participant reported not feeling well and commented: “My body resists
the fact that this is our last session”. The participant appeared to enjoy playing
kazoo (the farewell gift) a lot. He commented that, if anything, music therapy had

been a joyful experience for him.
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PARTICIPANT 7

Profile on recruitment

The participant was a 49-year-old female with spinal onset type ALS. Her ALSFRS-
R score was 31 points. Her voice had features of hypernasality and sounded
strained. Speech was of regular speed and could be easily understood. Her breath
was labored. The participant had lost mobility in her lower limbs. She relied on
technology to maintain functional independence and used a wheelchair. The
participant reported she was “not a singer” and probably was tone-deaf, however
she used to play the piano and enjoyed listening to music. The participant used to
work as a store assistant, but was now retired due to the disease. She lived in a

city apartment with her adult daughter. Religious views: Orthodox Christian.

Adherence and self-motivation

The participant attended 12 sessions and completed the independent exercise

routine in 45% of all opportunities.

Therapy process

During the first session the participant said that she had laryngitis, and that she
was not going to sing in therapy, because she entered the study only “to help the
science”. Two sessions were focused predominantly on breathing and relaxation

techniques, and the protocol was only partially implemented.

The participant chose “Spiegel im Spiegel” by Arvo Part for music-assisted
relaxation. She had difficulty choosing a song for therapeutic singing, said that she
would not sing anyway and commented: "I know music, | even taught my daughter
to play the piano, but | cannot sing. | hear that my pitch is off and it irritates me".
She said she "didn't care" about music, mentioned she attended concerts, but
could not specify a genre or performer that was of interest to her. At the end of the
second session the therapist played and sang several songs (traditional, movie,
children's), asking for feedback, before discovering the song that caught her
attention was found: “lNog He6om ronyoebim” — “Under The Blue Sky”. She listened

attentively and calmly, looking away from the therapist. The patient's attitude
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visibly changed after the therapist had sung the song. She looked more relaxed,
let down her guard, and smiled. Then, surprisingly (and contrary to her previous
statements) the participant told the therapist that her voice problems seemed to be
linked to her disease: "It is something new".

Establishing a trusting relationship was essential before attempting any voice work.
The music therapist assured the participant that the most important thing was that
she would feel comfortable and safe during music therapy sessions, without the
need to perform perfectly. The switch from formal to informal “you” happened at
the third session. The participant appeared more relaxed when she gained a basic
understanding of the session structure and expectations. It was important that the
music therapist explained the rationale behind each exercise and demonstrated
each exercise, inviting the participant to join in only if she felt comfortable doing so.

The therapeutic relationship that developed eventually was friendly, but distant.

During the third session the whole protocol was implemented, including singing
exercises, with the exception of therapeutic song singing. The participant sang the
exercises perfectly in tune, it was obvious she enjoyed her success doing that and
producing long phrases without running out of air. The music therapist made
several stops to make sure that the participant released tension, relaxed and went

back to deep, evenly distributed abdominal breathing.

Eventually, the participant disclosed more about her drive to be "the best" at
everything she attempted. For this reason, she never wanted to sing, because she
knew “it was not her gift”. Discussion followed about the difference between music
performance and music therapy. The therapeutic song singing exercise was
adapted: the participant was instructed to synchronize her breathing with the music

therapist who was singing, as if she was singing herself.

The participant said she liked the song, but she appeared thoughtful and even sad
when breathing to the song. At a later session, the music therapist suggested
changing the song to a more upbeat one (“3T1oT Mup npuaymaH He Hamn" — “This
World Has Not Been Invented By Us”), and the participant agreed to do so. She

appeared content and even smiled during the song.

Learning body-awareness was difficult for this participant. She appeared rigid
physically, and she said she could not feel her abdomen or her larynx moving

during exercises, even when asked to focus on these sensations. She commented
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that she attempted learning diaphragm breathing previously in yoga classes, but

could not do it.

Across several sessions the participant reported the sensation of running out of air
in the middle of a breath and the urge to gasp for breath even though there still
was air in her lungs. The participant connected this sensation with becoming more
conscious about how breathing occurred in her body and being slightly confused
about the mechanics of it. The music therapist led the participant in making several
long exhales to demonstrate that there was a lot of air. This strategy was helpful
for the participant. Later, following several discussions and trying various
techniques, the music therapist gently drew the participant’s attention to the fact
that, when breathing normally (not taking abdominal breaths), she had a tendency
to gasp for breath and to move her shoulders. The participant agreed that this had
been the pattern in the last year, and even demonstrated a video of herself
speaking with gasping. Therapy focused subsequently on learning abdominal and
mixed breathing with the purpose to adopt it for everyday breathing and speaking.
The participant said that she would try to break the habit of gasping for breath, as
it was not necessary anymore: deeper breathing provided enough air.

By the eighth session the participant reported that she noticed she was using
abdominal breathing throughout the day. To further work on breath control and to
prevent habitual gasping, an adapted breathing exercise was developed: three
deep abdominal breaths, three deep chest breaths, three mixed breaths at a
comfortable pace. At the end of the session, after the regular set of the exercises,
the participant commented on being comfortable with her breathing.

Hypernasality was addressed by changing the consonant in interrupted “hah” sigh
exercise from /m/ to /g/. The participant was advised to lightly pull her jaw with one
or both hands to help with relaxed articulation of consonants /b/, /d/, /g/ during

exercises.

As the therapy relationship developed, the participant was very willing to discuss
her condition during the session. Talking caused vocal fatigue, which led to less
tolerance for the further exercises. However, these instances provided an
opportunity for the music therapist to observe the transfer of learned skills to daily
communication. After five minutes of active talking the participant’s voice became
more nasal, and in several more minutes gasping for air was observed, with
characteristic upward movement of the shoulders. These changes were discussed

with the participant. The participant acknowledged that talking for prolonged
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periods of time tended to leave her almost unable to speak. The importance of
proper voice care, including vocal rest, slowing the speech down, speaking at a
comfortable dynamic level, using abdominal breathing and taking breaks as
needed, were reinstated in the conversation that followed.

The participant reported not having much time for independent practice and only
performed some of the exercises, as described in a printout, during the first four
weeks of the study. Later she started using the audio guide and commented that

having the music therapist sing patterns on audio recording was helpful.

During the last (12") session the participant appeared to especially enjoy music-
assisted relaxation. She breathed deeply, smiled and took her time at the end of
the exercise before opening her eyes. After that she unexpectedly mentioned that
she had previously experienced relaxation and imagery sessions when she was in
acute psychiatric care. This information was new for the music therapist. No further
details were provided. The implications for feasibility of the study protocol are

described in Chapter 11. Discussion.

Therapy closure was formal, but warm. A kazoo was given as a farewell gift. The
therapist and the participant thanked each other for the experience and said

goodbyes.
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PARTICIPANT 8

Profile on recruitment

The participant was a 70-year-old female, with spinal onset ALS, and ALSFRS-R
score of 39 points. She lived in a city apartment with her family. Sadly, this
participant died due to diabetes progression before any further information could
be obtained for this study. The music therapist had no chance to meet the

participant.
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CHAPTER 11
DISCUSSION

This applied research formulates the music therapy protocol to support respiratory
and bulbar functions in early and mid-stage ALS, provides the evidence that the
suggested set of exercises is tolerated well by the patients and is feasible to
implement by a music therapist in home settings, assembles a comprehensive
battery of outcome measurements for objective assessment of the effectiveness of
the intervention, tests feasibility of data collection using them for the first time and
provides the empirical evidence of the benefits the protocol might provide to

persons with ALS.

The following chapter presents a discussion of the study process and its main
findings and contains the provisional suggestions for clinical practice and the
rationale for further research of music therapy applications in ALS palliative

neurorehabilitation.

MAIN STUDY FINDINGS

Feasibility of the suggested study protocol

Analysis of the primary data provides the evidence that it is feasible to implement
the suggested study protocol for home-based music therapy as an intervention to
support respiratory and bulbar functions in early and mid-stage ALS. The
recruitment rate was 100%, the retention rate was 87.5% and the mean adherence

was 95.4% - values above the target markers for the protocol feasibility.

Safety and tolerability of the music therapy protocol

The safety and tolerability of the music therapy interventions was the main focus
of the protocol development. This priority was based on limited evidence in these
areas for any form of exercise for people with ALS to help with respiration and

bulbar function, music-based or other. A thorough understanding of the
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mechanisms of the interventions is required before implementing them in research
and clinical practice in order to protect people with ALS against fatigue and
emotional distress. The protocol and exercises were developed based on the
researcher’s clinical observations, scientific inquiry, the evidence from
neurorehabilitative music therapy research with other clinical populations (Magee
et al., 2017; Bukowska et al., 2016; Gregory, 2002; Kim, 2010; Sarkamo et al.,
2008; Tamplin et al., 2013) and extensive consultations with ALS care experts from

around the world.

Quantitative and qualitative data were collected to measure short-term and long-
term safety and tolerability of the treatment protocol. These data show that the
music therapy protocol was safe to implement and tolerated well by the

participants.

Short-term safety of the music therapy protocol was assessed by measuring the
change in ratings on Ease of Respiration Numerical Rating Scale and the change
in ratings on Ease of Speech Numerical Rating Scale before and after every music
therapy session (self-reported). Unchanged or higher score post-treatment was
considered the marker of the treatment protocol's safety. Mean group trends for
both numerical rating scales indicate that the treatment was safe. Individual mean
post values for both scales were unchanged or positive for all the participants, with
the exception of participant 7, for whom individual mean post values lowered post-
treatment on both scales. This was the participant who did not comply with the
protocol as suggested by the researcher (in particular, she almost entirely omitted
singing) and seemingly had issues with mind-body connection (for example,
noticing that her abdomen moves during the breathing exercise). She mentioned
being admitted to a hospital in the past due to mental health issues. This

information provides implications for planning further research (discussed later in

this chapter).

Long-term outcomes of the music therapy treatment, including biomedical data,
interviews with the participants and the therapist’'s observation notes, allow to
conclude that the intervention was well tolerated by the group of seven persons

with ALS who met this study’s inclusion criteria and participated in the research.
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Most bulbar and respiratory functional parameters were sustained or improved at
a higher rate during the treatment period, as compared to the run-in (control)
period, as evident from the mean trends for the 32 biomedical measurement
parameters across respiratory, speech and swallowing domains. Since bulbar and
respiratory functions are expected to decline with ALS progression, such change
in trends during the treatment phase is a sign that the intervention was safe and,
possibly, beneficial for the participants. A subsequent study with a larger cohort

needs to be conducted to assess the effectiveness of the intervention.

Qualitative data from the interviews with the participants - persons with ALS and
their caregivers - demonstrates that the treatment was tolerated well and perceived

as beneficial.

All the participants with ALS reported music therapy to be a pleasurable experience
and perceived the suggested independent music therapy exercises as easy to
perform. This is consistent with previous findings that musical cueing during
physical exercises decreased perceived exertion and perceived fatigue, as
compared to treatment not supported by music (Clark et al., 2017; Lim, Miller and
Fabian, 2011). Most participants - persons with ALS believed that music therapy
was beneficial for their speech and respiration and that it helped them learn new
breathing and vocal skills, but did not affect their swallowing. Some participants
perceived that music therapy improved their communication (see Personal

perspectives of the participants — persons with ALS, in Chapter 7). Most caregivers

reported that music therapy improved or sustained bulbar and respiratory functions
of the participants with ALS. Some caregivers reported that the music therapy
process and, in particular, communication with the music therapist had a positive
effect on the psychological state of the participants with ALS (see Personal

perspectives of the participants — caregivers of persons with ALS, in Chapter 7).

The qualitative data in the form of therapist’s notes recorded during the treatment
phase of this study also indicates that the music therapy protocol is safe, if
implemented, with necessary individual modifications, by a professional music
therapist. Proficiency in music therapy requires the complex combination of
knowledge that includes music perception and production mechanisms, music

composition, performance and goal-oriented improvisation, basic psychology,
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psychopathology, social science, anatomy, physiology and neurology, treatment
planning, documentation, research and ethics. This diverse expertise allows music
therapists to plan music interventions and to provide and adjust musical structures
in real time to support health goals in the context of multidisciplinary ALS care. The
role of the therapist in clinical implementation of this treatment protocol is further

discussed in the section “Implications for clinical practice” of this chapter.

Structure and modifications of the music therapy protocol

An innovative, ALS-specific music therapy protocol was developed by the principal
researcher and used as a treatment intervention in this study. The music therapy
session following the suggested protocol resembles an adaptive voice lesson,
where a music tutor works with a singer to improve posture, breath support,
resonance, intonation, articulation and voice projection. However, this protocol,
through the use of music, musical structures and musical interactions, focuses on
non-musical, rehabilitative goals and objectives. These goals, which are ALS-
specific and common for the whole cohort, are to increase breath support and
muscle relaxation, to maintain speech rate, prevent or decrease hypernasality, and
to maintain swallow coordination. The individual objectives were related to these
goals, but depended on the particular symptoms, progress, actual assessment and
the observed current state of each participant. Main objectives for participant 1
included reducing voice strain, excessive nasality and shortness of breath; for
participant 2 the objectives were to decrease nasal air emission, to improve lip
seal, to improve articulation and to develop diaphragmatic breathing; for participant
5 the main objective was to increase body awareness. For participant 6, who was
progressing rapidly, these objectives had to be changed several times throughout
the treatment. Initially, the objectives were to increase articulation speed and
precision and to find resonance for vocalization. Later objectives were improving
velopharyngeal closure (due to increased nasality) and jaw relaxation in order to
improve plosives. The flexible protocol structure allowed modification of the training
load for each participant, and all the exercises within the protocol could be further
adjusted to precisely suit the individual needs and capabilities. For example, during
the initial sessions, when the participants were actively learning about the
mechanics of voice production, going through the protocol required more time,

more directions and modeling from the therapist were needed, and the therapeutic
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work was mainly focused on the body posture and the diaphragmatic breathing.
Later, when the participants had familiarized themselves with the protocol and
internalized the basics of breath support for vocal production, more time could be
devoted to the individual objectives, such as finding resonance or increasing
articulation precision. Some exercises were modified to slightly increase the
workload intensity (by increasing the tempo or the singing range). Yet later in the
course of treatment a few new exercises were introduced, including a mixed
breathing exercise and an additional velopharyngeal port exercise - both described

in detail in the Implications for clinical practice section of this chapter.

Facilitating musical structures, mostly in the form of the guitar accompaniment
composed by the principal researcher, make this music therapy treatment
inherently different from the speech therapy or the physical therapy process.
Priming, the ability of an external auditory cue to stimulate recruitment of motor
neurons at the spinal cord level, and cueing of the movement period by rhythmic
synchronization throughout the whole duration and trajectory of the movement
(Thaut and Abiru, 2010; Thaut, Mcintosh and Rice, 1997) are the essential
mechanisms behind the use of music in sensorimotor rehabilitation. Rhythmic
stimulation increases endurance and motivation (Alter et al., 2015), and enhances
memory and cognition (Nelson et al., 2013). Rhythm can be employed to improve
temporal characteristics of speaking, such as fluency, articulatory rate, pause time

and intelligibility of speaking (Thaut and Hoemberg, 2016).

Whilst the rhythm is essential, there are many more “dimensions” (i.e. parameter
characteristics) to the facilitating musical structures. These include the tempo,
pitch, tonality and rhythm changes and can be modified by the music therapist
during the session in various ways to best support the work on the rehabilitative
objectives for each participant. For example, the range of a singing exercise can
be expanded after the participant has learned to better control their laryngeal
elevation or the tempo in melodica exercise could be decreased to allow longer
phrases, which means longer exhalation (i.e. potentially increased lung capacity).
And vice versa, the tempo of singing exercises can be gradually reduced to
accommodate the deterioration of function experienced as a result of the disease

progression, still allowing the work on articulation.

One example of the unique effect music-supported therapy has is the fact that for

all the participants their comfortable singing range was more extensive than their
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speaking range. It appears to be safe and effective to ask participants to sing
slightly higher than their normal (as affected by ALS) speaking range. Whilst the
speaking range of the participant with bulbar onset was very limited, her speech
was monotonous and its fundamental frequency was perceivably low, her
comfortable singing range was wide at almost one octave. The vocal strain also
decreased during singing. This discovery was very pleasant and motivating for the
participants. As evident from the participants’ comments and interviews (see

Personal perspectives of the participants — persons with ALS, in Chapter 7), these

vocal skills gained in therapy also generalized to their everyday communication.

However, unlike a vocal coach, the therapist has to be similarly attentive to the
non-musical elements of the protocol. For example, if a participant presents with
severe hypernasality, the music therapist can replace the “hah-mah-mah”
sequence with the “hah-gah-gah” sequence in a singing exercise to help the
participant strengthen their velopharyngeal closure; or, if excessive jaw muscle
tightness is a problem, the participant can be instructed to support the jaw with their
fingers on exercises such as XI.3 (“hah-eh-ee-oh-uh”) or XI.4 (long syllable). To
make these modifications, the therapist has to be a skilled clinician and to have a
deep theoretical understanding of the anatomical and neurological mechanisms
behind the bulbar and respiratory functional changes in ALS. The diversity of the
necessary clinical adaptations of the same basic music therapy protocol is
exemplified by the audio recording of the individualized sets of exercises for post-
intervention independent practice provided for each participant, which can be found
among the Supplementary materials. Suggested adaptations and modifications of
the protocol can be found in the Implications for clinical practice section later in this

chapter.

Home-based music therapy treatment

The treatment was delivered to the study participants in their homes twice weekly
for the duration of six weeks. The length of each music therapy session was
approximately one hour. However, additional time was sometimes needed to
maintain a meaningful conversation and to attend to psychosocial needs of the
participants, which often were immense, due to the lack of regular psychological
support in the care system. Sometimes the sessions had to be shortened to prevent

fatigue in participants who felt tired or unwell.
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It can be argued that more frequent sessions could likely benefit the participants,
and, in fact, the guidelines for rhythm speech cueing intervention with patients with
spastic, ataxic or mixed dysarthria suggest the frequency of three to four days per
week as recommended (Thaut and Hoemberg, 2016). In the recent RCT on active
music therapy for persons with ALS 30-minute long individual sessions were
conducted three times per week (Raglio et al., 2016). However, the treatment took
place in a medical facility during a one-month long hospitalization. This periodicity,
however, did not appear viable in the context of home-based care in a megalopolis
environment. The results of the current study suggest that three home Vvisits per
day is the optimal number of sessions delivered by one music therapy practitioner

who travels to the clients’ homes to provide services (refer to Table 12. Weekly

schedule of the principal researcher during treatment phase).

It is important to be also mindful of the fact that entering private spaces of the
clients may cause some disruption to their daily routine and therefore some stress,
even if it is positive. The Russian cultural concept of “visiting”, when the host

(participant and/or caregiver) feels the urge to treat the visitor (therapist) to a cup

of coffee or a meal (see the Therapeutic Relationships section in Chapter 7.

Feasibility Data Analysis Results) is one example. The therapist needs to focus on

finding the culturally appropriate, professional, yet personable therapeutic
boundaries with each client: the acceptance and the limits of physical touch, the
appropriate humor, the timely, carefully weighted personal disclosure, the use of
personal space of the client’s home have to be considered. Risk assessment and
lone worker policy (discussed in more detail later in this chapter) have to be in
place. Advanced (if possible, ALS-specific) ethics training and weekly professional
supervision can be recommended to a therapist conducting home-based sessions

with this population.

Independent music therapy exercise

Whilst this research is primarily focused on the clinical intervention delivered by a
practitioner, it is understood that benefits of the treatment largely depend on the
level of individual involvement of each participant. Decreased motivation is
common in persons with ALS (Lillo, Mioshi and Hodges, 2012). Little is known
about the causes of this, but it can be argued that a sense of agency when deciding
if, when and how to perform the independent exercise may be beneficial for

persons living with ALS. During the pilot trial of the music therapy protocol used in
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this study a caregiver commented: “One reason the music therapy exercise
program is important for my wife is that this is one of a few things she is able to do
independently”. Music therapy treatment with elements of coaching was decided
upon. Health coaching, a service in which providers facilitate participants in
changing lifestyle-related behaviors for improved health and quality of life, or
establishing and attaining health promoting goals, has to be considered as a
promising model of home-based clinical care. It empowers patients to gain some
autonomy and control over their condition, and encourages active participation,

self-discovery and accountability in health management (Wolever et al., 2013).

Individual instructions for independent exercise in audio and in print out formats
were provided to each participant at session 3, after the initial assessment that took
place during the first two visits. Visual guides and verbal descriptions necessary
for understanding anatomy and physiology of voice production were offered to all
participants at the time of the initial sessions as well. For some participants this set
was adjusted during the treatment phase: exercises were omitted or added,

extended or transposed to suit their individual objectives and limitations.

There were no target requirements for the home exercise program: the participants
engaged in the independent practice at their own pace and only if they chose to do
so. Resulting self-reported adherence to suggested independent exercise routine
(53%) was significantly lower than the music therapy sessions attendance (95.4%).
All the participants attempted the independent exercise routine at least several
times. When asked, none reported that performing the exercise set presented a
challenge. Being busy, not feeling well and being tired were the usual reasons for
omitting the exercise. Possible ways to increase compliance, such as setting a
target, a schedule and/or a system or reminders, are discussed later in this

chapter.

Most persons with ALS reported being motivated to continue performing
independent music therapy exercises after the treatment ended. Individualized
sets of exercises for post-intervention independent practice were provided to each
participant at the end of session 11. The ranges and tempos of the exercises were
limited to each participant’s “comfort zone”, to avoid the risk of overworking
muscles and damaging vocal cords. Any exercises that proved to be challenging
to perform without support from the music therapist (as reported by participants)
were excluded. For example, Exercise VIl (cantillation of the syllable sequence
/mananga/) was excluded for all participants and Exercise X (impulse
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diaphragmatic breathing) was excluded for participants who were easily
fatigued. The participants had an opportunity to discuss the new exercises with
the therapist during the last session. All the participants found the new exercises

comfortable to perform.

Considering that ALS is, in most cases, a rapidly progressive disease, it was crucial
to ensure the continuity of services after the end of the treatment phase. The
participants were advised to seek help from the music therapy staff at ALS Moscow
Centre to adjust the exercise sets as needed in the future. These music therapists

were provided with all the information needed for providing these services.

Discussion of the biomedical data

No statistical analysis was performed, since a much larger cohort would be needed
to make reliable calculations. Whilst the mean trends for the majority of biomedical
measurement parameters suggest that the music therapy intervention was
beneficial for the participants’ bulbar and respiratory functions, no consistent
patterns could be found for the changes in outcome measurements across the
group. There were no participants for whom all the trends were positive. There
were no participants for whom all the trends were negative. No patterns for the
demographics (sex and age) or types of onset affecting the participants’ responses
to treatment were found. Similarly, no correlation between adherence to the
suggested independent exercise routine and changes in outcome measurements

was found.

The biomedical data were collected as secondary data in this study, mostly in order
to understand if the chosen outcome measurements and parameters were feasible
and sensitive enough to measure the changes in bulbar and respiratory functioning
in ALS across the 16 weeks. Collecting these data also provided the first insight
into the potential effects of the music therapy protocol on respiration, speech,

cough and swallowing of persons with ALS.

Whilst respiratory function assessment tools for ALS are largely standardized,
evaluation of bulbar dysfunction in ALS stays the front and central topic of ALS
clinical care and research. Broad variability of clinical settings and available
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resources further complicate the search for a unified, effective approach to bulbar
assessment. Only recently, a year after the completion of the intervention period,
“Provisional best practices guidelines for the evaluation of bulbar dysfunction in
Amyotrophic Lateral Sclerosis” suggesting the first uniform assessment of speech
and swallow function in ALS were published (Pattee et al., 2019). However, many
evaluation parameters recommended in these guidelines were used in the current

study.

For example, videofluoroscopic study (VFSS) has been recommended in the
guidelines document as the most accurate tool to assess the risk for silent
aspiration and dysphagia in people with ALS. This is a laboratory-based test, which
may impose more burden onto the participants than home-based tests. The
participants are required to travel to a medical facility, the procedure takes at least
30 minutes, and some participants may find the taste and consistency of the
barium unpleasant. However, our study demonstrates that, with adequate support
from a community-based ALS care centre, VFSS procedure was tolerated well by
ALS patients. Such support included volunteer assistance with transportation and
navigating the non-accessible urban environment. All the participants chose to take

part in all three VFSS assessments during the first 12 weeks of the study.

Frame-by-frame analysis of video clips recorded during videofluoroscopic study
was used to assess long-term changes in swallowing for this study. The analysis
was performed during the data-analysis phase of the study by a highly qualified
speech-language pathologist who was blinded to the time order of the video clip
recordings and used published operational definitions (Steele et al., 2019). Such
specialist analysis of VFSS video clips has been reported to be a reliable (Waito et

al., 2019) and feasible way to evaluate swallowing dysfunction in ALS.

Additionally, the swallowing subscale of the self-reported Center for Neurologic
Study-Bulbar Function Scale (CNS-BFS) was used to assess the participants’
perceived change in swallowing ability. This subscale was chosen over the Eating
Assessment Tool-10 (Plowman et al, 2016a) recommended by the 2019
guidelines, firstly, because it takes shorter time (which is essential when multiple
measurements are obtained) and, secondly, for consistency, since the Center for
Neurologic Study-Bulbar Function Scale (CNS-BFS), speech subscale, was used

to assess the self-perceived change in speech.

The “Provisional best practices guidelines” document recommends that the CNS-
BFS scale and clinician-based ratings of dysarthria severity based on a
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spontaneous speech sample and a short paragraph oral reading sample are used
to assess speech in ALS. Voice samples were used to assess long-term changes

in speech for this study. However, as discussed in Chapter 4. Outcome measures

and data collection, acoustic analysis of voice samples in Praat computer program

was preferred to clinician-based perceptual analysis for objectivity and logistic
convenience (Gadesmann and Miller, 2008; Pierce, Cotton and Perry, 2013;
Teixeira, Oliveira and Lopes, 2013). Whilst instrumental evaluations, including
acoustic, aerodynamic and kinematic methodologies (Rong et al., 2016; Yunusova
et al., 2011) can provide even more precise information regarding bulbar decline
in ALS, these require a trained specialist’'s presence, may be invasive, and require

purchase of specialist and expensive equipment and materials.

Voice sampling requires less expensive and less specialized equipment (Shure
WH20XLR Dynamic Headset Microphone, Alesis iO Dock audio interface, Apple
iPad 2 tablet and GarageBand software were used in this study). The process of
recording takes less than 10 minutes of participants’ time and does not require the
presence of a highly trained speech language specialist at the point of data
collection, as it may be performed by a trained research assistant. Acoustic
analysis of these voice samples has to be planned and carried out by a qualified
phonetician or speech-language specialist who is blinded to the time order of the
recordings. Such analysis is a largely automated, objective, fast and inexpensive

way to assess speech in ALS when instrumental evaluation is not possible.

One important exception to this is nasalance assessment. Increased nasalance
(hypernasality) is a prominent characteristic of speech decline in ALS and directly
affects speech intelligibility (Carrow et al., 1974). Acoustic analysis does not offer
consistent assessment of hypernasality in speech, unlike other speech
parameters. Clinician-based analysis of the recorded samples was conducted for
this study to assess nasalance of the voice samples perceptually. Low inter-rater
reliability was calculated between the three raters, who were qualified speech
pathologists. It may be concluded that perceptual analysis of nasalance in ALS is
not reliable as well. Aerodynamic measure of nasal flow has been recently reported
to be the most efficient way to evaluate velopharyngeal dysfunction in ALS (Eshghi
et al., 2019a) and cam be recommended for evaluation of nasalance in clinical

practice and in future research.
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To summarize, the standard home-based instrumental respiratory tests,
videofluoroscopic study (VFSS) with subsequent frame-by-frame analysis of video
clips, acoustic analysis of recorded voice samples, along with self-reported scales
such as CNS-BFS used in this study, appear to be feasible and effective way to
assess respiratory and bulbar function in ALS. Aerodynamic measure of nasal flow

can be recommended for evaluation of nasalance in ALS.

Mean trends suggesting that the bulbar and respiratory functional parameters
declined or showed slower rate of improvement during the treatment period were
observed for the following outcome measures: Fundamental frequency and Vowel
Space Area for speech, Penetration-Aspiration Scale score (PAS) nectar and
Penetration-Aspiration Scale score (PAS) pudding for swallowing. However, the
changes in these trends were minimal, each representing nearly a flat line on a
graph (see Figures 43, 45, 70 and 72). It is important to note that the measurement
parameters derived from VFSS clips were available only for five participants, due
to the missing data, which resulted from the low quality of the recording in two

cases (see Chapter 8. Biomedical data analysis results).

Most mean trends suggesting beneficial changes during the treatment period were
reversed during the follow-up period, i.e. in the absence of music therapy treatment
facilitated by a therapist. These trends include: Forced Vital Capacity (FVC),

Maximal Inspiratory Pressure (

MIP) and Maximal Expiratory Pressure (MEP) for respiration, Center for Neurologic
Study-Bulbar Function Scale (CNS-BFS) speech subscore, Maximum Phonation
Time (MPT), Jitter (local), Shimmer (local), Maximum Repetition Rate — Alternating
(MRR-A), Maximum Repetition Rate — Sequential (MRR-S), Harmonics-to-Noise
Ratio (NHR), Speaking rate, Hypernasality level for speech and self-reported
Center for Neurologic Study-Bulbar Function Scale (CNS-BFS) swallowing
subscore for swallowing. No videofluoroscopic study results are available for the

follow-up period, in accord with the study design.

To conclude, the biomedical data collected for this study provided a
comprehensive, ALS-specific assessment of changes in respiration, speech,
swallowing and cough across the run-in, treatment and follow-up phases of the

study. These data provide the first evidence that the music therapy protocol is safe
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to use in early and mid-stage ALS and suggest that engagement in music therapy
treatment was beneficial for the research participants’ bulbar and respiratory
functions. A subsequent study with a larger cohort is necessary to draw definite

conclusions about the rehabilitative effects of the treatment.

STUDY LIMITATIONS

This research has been conducted as partial fulfilment of the requirements of
Anglia Ruskin University (Cambridge, UK) for the degree of Doctor of Philosophy.
In this, it has been a self-directed, autonomous research project, where the topic,
the funding, the design and the implementation were conceived and carried out by
the principal researcher, with the critical and effective support of the academic
supervisors. Many limitations of the study are the direct consequences of the
nature and format of such self-directed doctoral study and the expectations in its
regard. The possible ways to overcome these limitations are discussed in

“Implications for further research” section of this chapter.

Resources limitations

As noted above, working in the format of a PhD study, rather than as a part of a
larger, institution-driven scientific project, the principal researcher had to conduct
the treatment and the data analysis almost single-handedly, with the exception of
the VFSS video analysis, and within the limitations of the available resources. This
affected the design of the study, including the number of participants recruited and

the outcome measures chosen.

The availability of local resources was another major limiting factor. For example,
nasalance is an important speech parameter in ALS. However, there are no reliable
tools to assess nasalance acoustically. Aerodynamic measure of nasal flow would
be the preferred way of assessment. However, the equipment to conduct such
assessment or the funds to acquire this equipment were not available. Perceptual
analysis of the voice samples was conducted instead, and the results were

inconclusive due to the low (53%) inter-rater reliability.
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There are certain limitations to this research resulting from the disparity of
treatment and evaluation between ALS clinical facilities around the world (Pattee
et al., 2019). Videofluoroscopic study (VFSS) is not usually performed for the
patients at ALS Centre Moscow. Planning the test is beyond the professional
expertise of a music therapist. The principal researcher had to rely on practice and
advice of the local speech-language professionals (logopedists). Even though it
was possible to arrange the test and to ensure the logistics of it, the procedure was
not clearly enough defined and could not be carried out in accordance with the
internationally acceptable quality standards. This resulted in the data missing due
to a mistake in video capturing: some clips were only recorded by an external video
camera, but not by the built-in Medical DVD recorded by the BV Pulsera Mobile C-
arm fluoroscope. For the participants with the missing high-quality video
recordings, no VFSS data were analyzed; VFSS data on samples with liquid

consistency were not analyzed (see Missing VFSS data section, in Chapter 8.

Biomedical data analysis results).

With the exception of VFSS data, the data analysis for this study was ultimately
performed by the principal researcher, who also developed the experimental
protocol and provided the treatment. Combining these roles could lead to biased
interpretation of the data. For example, the acoustic analysis of the voice samples
needs to be planned and performed by a specialist who has relevant training and
professional experience conducting such analysis. There was no such person on
the team. With the help of consultants, the principal researcher, who has Master’s
degree and a professional background in linguistics, was able to plan the data
collection and to perform the analysis. However, such an arrangement could
contribute to bias in data analysis. Similarly, even though the interviews with the
participants were carried out by a research assistant, the principal researcher still
could not be blinded to the time sequence and to the authorship of the recorded
texts, and, consequently, could interpret and present the semantics of their

discourse with a degree of bias.

Lastly, certain limitations result from the use of novel assessment tools in this
research. New clinical and assessment guidelines and tools emerge frequently in
ALS care. Whereas the Russian translation of the Edinburgh Cognitive and

Behavioural ALS Screen and the ALS functional rating scale (revised), used in
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recruitment, has been validated, it was not the case with the Center for Neurologic
Study Bulbar Function Scale (CNS-BFS). The subscores of the scale were used in
this study for brief and convenient self-reported assessment of speech and
swallowing dysfunction. The scale was only validated in English in April 2018 and
the Russian translation made by the principal researcher and used in this study

has not been validated.

Site bias

There may has been some site bias. The staff at ALS Centre Moscow was
introduced to music therapy treatment several years before the study and the
service was well accepted and desirable in the ALS community of the Centre. This

may have affected the recruitment and the overall feasibility of the study.

Language and cultural bias

Language and cultural bias may has presented a limitation to this cross-cultural
study and need to be carefully considered. In addition to the linguistic equivalence,
the functional, cultural and metric equivalence, are the factors that need to be

considered when research methods are translated to other (Pefa, 2007).

The interviews were conducted in Russian, the language native to the participants
and the research assistants, and translated into English by the principal
researcher, who speaks both Russian and English. Even though language and
cultural bias (Sanchez and Vargas, 2016) is, hopefully, minimized when the

translator is fluent in both languages and cultures, it still has to be considered.

Ethics

The local research culture peculiarities predicated further limitations. This research
protocol was conducted in compliance with international ethics guidelines on
research with human participants, the Declaration of Helsinki and with General
Data Protection Regulation. Ethical approvals for this study were obtained, as
required by the Doctoral school, from the Faculty Research Degrees Sub

Committee at Anglia Ruskin University (Cambridge, UK) and from the local ethics
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committee in Moscow, Russia. However, the latter presented a difficulty. Only
biomedical research with human participants currently requires ethical approval in
Russia. The music therapy profession is not officially recognized in Russia, the
music therapy research with rehabilitative goals is not considered biomedical
research and, thus, does not require an ethical approval. Ethics clearance was
obtained from Moscow Municipal Independent Ethics Committee, but the
procedure lacked the scrutiny usual for this kind of research. For example, no
detailed risk assessment was required, and no lone worker policy was in place for
the treatment phase of the study. Without written policies, the principal researcher
had to rely solely on the professional guidelines and the code of ethics defined by
the Certification Board for Music Therapists (USA) - the certification body the
principal researcher is affiliated with. These guidelines are very broad and do not
provide answers for the ambiguous situations a music therapist may encounter
during home visits in a culture which is very different from the American culture.
When such ambiguities arose, the principal researcher had to come up with the
most ethical and culturally appropriate, yet subjective, solutions. The examples
include helping a patient up after a fall, adapting the treatment protocol to focus
predominantly on safety in a situation when no comprehensive examination of
vocal cords could be arranged for a participant, and continuing sessions with a
participant experiencing obvious distress due to psychological tension in the

family.

Unequal phase durations

Finally, the duration of the follow-up phase was planned to be shorter (at four
weeks) than the run-in and the treatment phases (six weeks each), due, again, to
the cultural context. In the summer most people in Russia who are unemployed
move temporarily to their country houses. Extending the follow-up period to six
weeks could prevent full follow-up data collection. This context had to be
considered when planning a study in the spring going into the summer. The
calculations were adapted for the biomedical data trends to factor in the shorter

follow-up period.

The research limitations described above have to be taken into careful

consideration when planning a follow-up study. These limitations can be largely
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prevented with advanced budgeting and resources allocation, proper risk
assessment, defining the lone worker guidelines for the therapist(s) providing the
home-based treatment, including a speech-language specialist and a psychologist
on the research team and separating the roles of therapist and the data analyst

among different researchers.

IMPLICATIONS FOR FURTHER RESEARCH

Need for further research

The palliative rehabilitation model intended to preserve function and independence
of persons living with ALS through enablement and self-management has been
recently advocated in ALS care (Harding, Hall and Lloyd, 2019). The most recent
cohort studies suggest that individualized, monitored physical exercise is safe to
perform for persons with ALS (Clawson et al., 2018) and that the strictly monitored
exercise programs may reduce motor deterioration in ALS, as compared to the
"usual care" (Lunetta et al., 2016; van Groenestijn et al., 2019). In line with these
findings is the emerging evidence that respiratory training is well-tolerated and may
lead to improvements in respiratory and bulbar function in ALS (Plowman et al.,
2019).

Music therapy aimed at physical rehabilitation of persons with neurological
diseases is now clinically practiced in many countries and is actively researched
(Thaut and Hoemberg, 2016) However, it is still a novel type of treatment that
needs further introduction to healthcare systems and the increased levels of
evidence. Limited literature exists to support the positive effect of music therapy
treatment on psychological state and quality of life for persons living with ALS and
their families (Kondo, 2017b; Raglio et al., 2016; Schmid, 2016), however no
research on use of music therapy in physical rehabilitation of persons with ALS

was found.

This feasibility study is the first evidence for music therapy as a supportive
treatment option in bulbar and respiratory rehabilitation in ALS. It introduced the
idea of rehabilitative music therapy services for ALS, formulates the music therapy
treatment protocol to support bulbar and respiratory functions in early and mid-
stage ALS, assembles a comprehensive battery of outcome measurements for

objective assessment of the effectiveness of the intervention, tests feasibility of
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data collection using them for the first time and provides the empirical evidence of
the benefits the suggested treatment might provide to persons with ALS. The study
protocol is feasible and provides a solid basis for a subsequent large-cohort

research to assess the effectiveness of the suggested music therapy intervention.

Future study aims and design

Whilst randomized control trial (RCT) is considered the gold standard for evidence-
based practice, there are limitations to this design specific to music therapy
treatment for ALS. For example, blinding of the participants is not possible in a
music therapy trial (Bradt, 2012) and there are ethical implications for
randomization of the palliative patients into the control group, since no other
comprehensive treatment for bulbar and respiratory decline in ALS was found in
the literature. ALS presentation and progression are very heterogeneous and
existing measures of assessment of ALS progression have limited sensitivity,
which results in the need for long ftrials with large sample sizes. Better
understanding of the disease would improve the overall clinical study design and
allow for small sample sizes, for example, through stratification based on predictive

baseline values (Ong, Tan and Holbrook, 2017).

Every person with ALS follows their own pattern of disease progression, and it is
the individual rate of decline to date that may, to some extent, predict their future
decline. It can be argued therefore that the design of the subsequent study should
employ the same ABA design as the current study, where the participants serve as
their own controls. The duration of the study should be 18 weeks: six weeks run-in
phase (no treatment), six weeks therapy phase (home treatment two times per
week) and six weeks wash out phase (no treatment, but the participants are
encouraged to continue the independent exercise routine). Depending on the
recruitment strategy, all the participants may start the trial simultaneously (like in

the current study) or at various time points.

This being said, with all the limitations carefully considered, RCT design can still
be utilized, as it was done in the recent studies on active music therapy for ALS
(Raglio et al., 2016), expiratory strength training in ALS (Plowman et al., 2019) and
aerobic exercise therapy for ALS (van Groenestijn et al., 2019) with 30, 48 and 57
participants, respectively. The recruited participants will have to be randomized

into two arms, one receiving the music therapy treatment for six weeks and the
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other receiving standard of care (no therapy) or an alternative treatment, e.g.
respiratory training (Plowman et al., 2019), meditation (Pagnini et al., 2017) or yoga
(Jugdutt, 2018). An additional feasibility study will have to be conducted prior to a
larger RCT to evaluate the process of randomization and to establish the protocols

for the control group treatment.

Recruitment strategy

Consecutive sampling strategy appears to be a fitting approach to recruitment for
a follow-up study. Such a strategy allows to recruit all newly diagnosed patients at
the facility if they meet the inclusion and exclusion criteria, thus preventing bias on
recruitment in regards to the disease onset type, presentation, location, etc. The
discussion about benefits and drawbacks of restricting the inclusion criteria to a
specific type of onset when planning clinical trials for ALS continues among the
researchers in the field. During the 29~ International Symposium on ALS/MND in
Glasgow (2018) the live debate event, entitled Innovation Landscape in ALS/MND:
Designing Tomorrow’s Clinical Trials Today, Inclusion and Exclusion Criteria, only
highlighted the ambiguity behind the use of broad versus narrow inclusion and
exclusion criteria used in ALS clinical trials. Recruiting new patients with
Amyotrophic Lateral Sclerosis Functional Rating Scale - Revised (ALSFRS-R)
bulbar subscore = 9, but < 11, and the forced vital capacity (FVC) greater than
60%, regardless of the disease onset, allowed to gain the perspective on the most
organic integration of the music therapy protocol under research into real life
clinical ALS care. As a result, responses to the treatment protocol were observed,
recorded and analyzed from patients of various demographics, rate of progression
and onset types. This information is crucial for implementing the tested treatment

protocol in clinical practice.

It is recommended that any future research is conducted in collaboration with ALS
care centres that comply with current internationally accepted guidelines for ALS
care (NICE, 2016). The information about the study may be distributed to the
patients with early and mid-stage ALS when they are first referred to the centre,
and search can be performed in the centre database to find and contact the

participants who have been recently diagnosed and meet the inclusion criteria.

The relatively low prevalence of ALS and the relatively narrow recruitment criteria

could make recruiting a large cohort challenging. A longer study may be planned
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with ongoing recruitment, where the participants enter the trial at different times,
depending on the availability of the staff to conduct the treatment and the
assessments, until the desired number of the participants is reached. Consecutive

sampling strategy could still be employed in this scenario.

Another option to recruit a large sample size would be to organize a multi-site
study. Regional organizations such as European Network to Cure ALS, Motor
Neurone Disease Association in UK, the ALS Association in USA, Asociacion ELA
Argentina may be approached. However, another feasibility study will be needed

in this case to ensure the continuity of the treatment and of the research process.

Psychological screening on recruitment

The Edinburgh Cognitive and Behavioral ALS Screen (ECAS) score was used
among the inclusion criteria for the current study to assess cognitive health of the
potential participants. Based on the feasibility data from the current study, it is
strongly advised that a mental health assessment is added to the list of the

inclusion criteria for the follow-up study.

Psychological distress, social isolation, tensed interpersonal relationships within
the immediate family were observed for the participants of the current study. Often
in sessions, the music therapist felt the ethical obligation to provide the basic
psychological support, need for which was acute for some participants.

In the absence of effective treatment, psycho-emotional needs of persons living
with ALS are many and their quality of life is predominantly dependent upon
psychological, supportive and spiritual factors (Chid et al., 2004). Anxiety and
depression are prevalent and undertreated in ALS (Pagnini et al., 2012; Kurt et al.,
2007; Thakore and Pioro, 2016) and may complicate music therapy treatment
implementation. The emotional state of a person affects voice production (Welham
and Maclagan, 2003), which means that mental health issues in participants may
confound the study results. One of the participants, a medical doctor herself, was
very articulate describing her psychological needs in relation to her physical
condition. She reported feeling depressed and having anxiety and reported that
"emotions got in the way", adding to the strain in the body, and that she "could not
speak with anyone without crying". The participant commented about feeling less

anxious and more relaxed at the end of some sessions.
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Screening for depression, anxiety, hopelessness, availability of social support and
psychiatric iliness at recruitment needs to be considered (Chio et al., 2004). This
would serve two vital purposes. Firstly, with such screening in place, it is less likely
that the overall physical state of the research participants, including their bulbar
and respiratory functioning, will be affected by fluctuations in their mental health.
Secondly, such screening may allow referrals to specialist care for those
candidates who have actual mental health needs, which the music therapist, who

strictly implements the study protocol, has no opportunity to fully address.

Study planning and implementation

Similar to ALS clinical care, planning and implementing an ALS supportive care
study requires a cross-disciplinary expertise and effort. A music therapist who has
theoretical knowledge and significant clinical experience in both neurologic and
person-centered music therapy, a speech-language specialist experienced in
evaluation and treatment of respiratory and bulbar dysfunction in ALS have to
comprise the core of the research team. A psychologist experienced with the ALS
population, a statistician, a budgeting specialist, research assistants, research
nurses, coordinators and social workers or trained volunteers to assist during the
laboratory visit have to be employed. It is essential that the music therapist who
implements the protocol can make, as needed, references to specialist care,
including, but not limited to a psychologist, a palliative care specialist, a neurologist,

a nutritionist, a physical therapist.

Diligent protocols have to be written out for the music therapy treatment, for the
respiratory assessment, for recording voice samples and for analyzing speech
outcomes, for videofluoroscopic study and the analysis of the resulting video clips.
All research team members have to be trained in the protocols pertinent to their
field of expertise before the start of the trial and familiar with the basics of ALS

clinical care.

Thorough risk assessment for providing home-based services has to be conducted
prior to the start of the data collection and the treatment and the lone worker
policies need to be in place for the therapist and all the research assistants and

volunteers who make home visits to the research participants.
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It is essential that the therapist, the data collector and the data analyst roles are
separated in order to avoid bias in interpreting the results. The data analyst has to

be blinded to the sequential order of data samples.

The aspects unique to each instance of home-based treatment have to be taken
into account and, preferably, protocolized. Examples include the presence or
absence of family members and other caregivers during the therapist’s visit and

the actual treatment and the use of the residential space.

Lastly, the treatment and the assessment have to be planned and implemented in
a culturally-appropriated, non-biased way. The research team members have to
be well aware of the local culture and be able to connect to participants in an
authentic, yet professional manner. The assessment tools have to be translated
and adapted as needed. The music pieces used in therapy intervention have to be

considered within the cultural context as well.

Data collection and analysis

Whilst the wide array of outcome measurement parameters used in this study may
appear excessive, it is essential to use the comprehensive, integrative approach
when assessing the therapy-induced changes when researching music therapy
applications for ALS rehabilitation. ALS is a rapidly progressive neurodegenerative
disease. Exercise in ALS, including respiratory training (Plowman et al., 2019), has

been considered controversial until recently (see The role of exercise in ALS care,

in Chapter 1). Currently, when studying the effect of exercise for ALS, the
researcher has to be careful not only to provide the evidence for the benefits of the
treatment, but also to ensure that the suggested intervention has no adverse effect
on patients. Music therapy protocol used in this study is structured in such a way
that it affects multiple bulbar and respiratory parameters. Hypothetically, it could
conversely affect speech, swallowing and breathing domains. Hence, the multiple,

comprehensive assessment parameters are necessary.

Collecting these extensive data should not, however, present a significant burden
for the research participants. The respiratory and cough tests conducted by a
research nurse at the participant's home, take about 10 minutes, combined.

Similarly, the process of collecting the necessary voice samples for acoustic
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speech analysis is also home-based and takes about 10 minutes. The Center for
Neurologic Studies — Bulbar Function Scale (CNS-BFS) speech and swallowing

subscales assessments take about two minutes each.

Videofluoroscopic study (VFSS) assessment is the most effort- and time-
consuming as it requires a visit to the laboratory, the procedure itself takes about
30 minutes, involves (if minimal and safe)radiation exposure and some
participants may find the taste and consistency of the barium unpleasant. However,
the current study demonstrates that the test was tolerated well by the research
participants. As discussed above, a well-defined protocol for the videofluoroscopic
study and the subsequent analysis needs to be in place, written out by a qualified
speech-language specialist who is experienced with the framework suggested by
(Steele et al., 2019). Local laboratory practices and restrictions have to be
evaluated prior to the start of the study to make sure the protocol can be thoroughly

implemented.

Aerodynamic assessment of nasal air emission should be added to the list of the
outcome measures and used to evaluate velopharyngeal dysfunction in ALS
(Eshghi et al., 2019b).

As discussed in Chapter 8. Biomedical data analysis results, voice sampling

procedure was modified. For ethical considerations, a decision was made to not
record spontaneous speech as it caused emotional distress in some participants.
The oral reading passage was shortened to prevent voice fatigue. It can be
recommended that no spontaneous speech samples are collected for the
subsequent study and that the oral reading task is limited to a one-minute sample.
The Bamboo passage can be recommended to be used as the oral reading task
for native English speakers (Yunusova et al., 2016). Analogous passages will have

to be identified to evaluate the change in speech parameters in other languages.

Following is the suggested list of outcome measures and parameters to assess the
effect of the music therapy treatment protocol on the bulbar and respiratory
functions of the participants for the subsequent study. For all the outcome
measures the data has to be collected at four points: Week 1 (baseline), Week 6
(beginning of treatment), Week 12 (end of treatment) and Week 18 (end of wash-

out).
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Outcome measures to assess the long-term changes in respiration:
Change of Forced Vital Capacity (FVC);
Change of Maximal Inspiratory Pressure (MIP);

Change of Maximal Expiratory Pressure (MEP).

Outcome measures to assess the long-term changes in cough:

Change of Peak Expiratory Flow (PEF).

Outcome measures to assess the long-term changes in speech:

Change of Center for Neurologic Study Bulbar Function Scale (CNS-BFS) Speech

subscore;

Change in acoustic assessment parameters of recorded voice (Maximum
Phonation Time (MPT), Maximum Repetition Rate — Alternating (AMR), Maximum
Repetition Rate — Sequential (SMR), Jitter, local, Shimmer, local, Harmonics-to-
Noise Ratio (HNR), Vowel Space Area (VSA), Fundamental frequency (FO),
Speaking rate, oral reading, Speech-pause ratio, oral reading, Pause frequency,

oral reading);

Change of aerodynamic measure of nasal flow.

Outcome measures to assess the long-term changes in swallowing:

Change of Center for Neurologic Study Bulbar Function Scale (CNS-BFS)

Swallowing subscore;

Change in videofluoroscopic swallowing study (VFSS) results (Time-to-Laryngeal
Vestibule Closure, liquid 10 mL, nectar 10 mL and pudding 10 mL; Maximum
Pharyngeal Constriction Area, liquid 10 mL, nectar 10 mL and pudding 10 mL;
Maximum Pharyngeal Constriction Area, liquid 10 mL, nectar 10 mL and pudding

10 mL, Peak position of the Hyoid Bone, liquid 10 mL, nectar 10 mL and pudding
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10 mL; Penetration-Aspiration Scale Score (worst), liquid 10 mL, nectar 10 mL and
pudding 10 mL; Total Pharyngeal Residue C24area, liquid 10 mL, nectar 10 mL
and pudding 10 mL; Laryngeal vestibule closure, liquid 10 mL, nectar 10 mL and
pudding 10 mL.

As discussed above, the analysis of these data has to be conducted by a qualified
specialist (or specialists) other than the therapist delivering the music therapy
treatment. The data analyst needs to be blinded to the sequential order of data

samples.

It is essential that the “Provisional best practices guidelines for the evaluation of
bulbar dysfunction in Amyotrophic Lateral Sclerosis” (Pattee et al., 2019) or similar
subsequent documents are taken into account, the local assessment practices and
restrictions are considered and the scrupulously detailed protocols for data
collection and analysis are in place when planning respiratory and bulbar

assessment in ALS for clinical care and research.

Increasing adherence to independent exercise

As discussed previously, the self-reported adherence to the suggested
independent exercise routine (53%) was significantly lower than the music therapy
sessions attendance (95.4%). In the current study the independent exercise was
presented to the participants as “suggested” rather than “required”. This allowed to
assess the organic motivation and response of the participants to the exercise,

providing important data on tolerance.

For the subsequent study, additional strategies to increase adherence to the
exercise may be considered. Firstly, the independent exercise may be presented
to the research participants as obligatory, or required, rather than optional.
Secondly, various ways to increase adherence to exercise could be used. These
may include a daily reminder, in a form of a text message or a call to the participant
(Jangi et al., 2018) or asking the participants to keep a diary of exercise (McBride
et al., 1999; Friedman et al., 2010). However, these strategies have to be carefully
weighed against their potential to increase the burden of persons with ALS and

their caregivers, who participate in research.
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IMPLICATIONS FOR CLINICAL CARE

This study adds the much-needed evidence for music therapy applications in ALS
care. The home-based music therapy treatment protocol to support bulbar and
respiratory functions was tolerated well by persons with early and mid-stage ALS
and perceived by them as motivating, pleasurable and beneficial. Though further,
large-cohort research is needed to assess the clinical effectiveness of the protocol
through the statistical analysis and to understand how it may affect survival, the
treatment protocol may be recommended for experimental clinical use by
professional, certified music therapists with persons who have early and mid-stage

ALS (as defined by the inclusion criteria of this study).

The therapist has to be mindful of the logistical, cultural and psychological
implications of conducting home-based treatment, as discussed in section Home-
based music therapy treatment of this chapter. The therapist has to comply with
the care guidelines and the ethical requirements of the local ALS clinical care
facility. Risk assessment and lone worker policy have to be in place before the

treatment starts.

Protocol implementation

Because of the complexity, heterogeneity and the relatively fast progression of the
disease, it is advisable that music therapists working with ALS patients collaborate

closely with the multidisciplinary care team (see Figure 4. ALS multidisciplinary

care model). Music therapy interventions informed through consultations with other
team specialists (for example, a speech language therapist, a social worker, a
neurologist, a nutritionist, a physical therapist) will be best tailored to the needs,
capabilities and limitations of every patient, and, vice versa, the observations from
music therapy sessions can inform the work of the team, for the benefit of the

patients.

The music therapist does not simply provide the structure, the instructions and the
live music accompaniment during the session. The ongoing in-session assessment
and adjustments of the protocol are key to music therapy effectiveness. The
therapist needs to be sensitive to the smallest changes in the quality of the client’s
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voice and breath, body posture, affect, behavior and language and to respond to
these changes verbally, non-verbally and musically in order to meet the therapy

goals.

This study demonstrates the importance of responsive, empathetic therapeutic
relationships between the therapist and the patient. Establishing, maintaining and
developing these relationships with the participants and, in some cases, their family
members turned out to be an important part of the treatment, otherwise
protocolized and very formal, as it allowed to gain trust of the participants, to make
the therapy process feel safe to them, to encourage and to motivate them. The
music therapist has to pay careful attention to her tone of voice, speech pace,
vocabulary, use of humor, personal distance, body language and other aspects of
interpersonal communication in sessions to create the environment that is most

conducive to each participant’s progress in therapy.

Active modeling of all exercises, careful attention to the patient’s body posture, to
the movements of their abdomen, to the quality and resonance of their voice were
key to treatment at its initial stages, when the participants learned about the
mechanics of respiration, relaxation and sound production. It is important that the
music therapist performs all the exercises together with participants, with the goal
to provide guidance and support and to make the exercises feel safe and
manageable for the participants. Gradually the modeling can be faded and the

agency passed on to the participant.

Listed below are the protocol exercises with brief commentary regarding their use
in clinical practice. For detailed description of the protocol exercises refer to

Appendix N - Experimental music therapy protocol for ALS. Each client’s current

level of functioning, disease progression and individual response to the exercise

must be carefully considered and factored in when implementing the protocol.

I. Session opening and assessment. Pre- and post-session assessment for ease
of respiration and ease of speech may help the therapist to understand how the

client reacts to the protocol.

II. Body alignment exercise. Sitting posture may be adapted as needed and props

may be used (e.g. a pillow under lower back, a table in front of the client, etc).
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lll. Diaphragmatic breathing exercises. Proceed by the protocol for several
sessions, until the client learns how to use diaphragmatic breathing and is able to
do it with minimal effort. Later (approximately by the tenth session) mixed breathing
technique can be introduced. The procedure is as follows: after completing the set
of the diaphragmatic breathing exercises the client is instructed to switch to the
chest breathing, i.e. breathing without employing the abdomen muscles, in the way
that the chest movements are visible. Three repetitions are recommended. The
therapist asks the client to briefly reflect on the difference in the body sensations
during the diaphragmatic breathing and the chest breathing. After that the mixed
breathing technique is introduced. The therapist asks the client to combine the
chest breathing and the abdominal breathing and to “breathe fully, as comfortable”.
Three repetitions are recommended. This exercise extension should be practiced
during subsequent sessions. The purpose of this exercise is to increase the client’s
awareness of the possible breathing techniques, thus providing them with more

respiration options to use in a real-life setting.

IV. Controlled breathing and lip seal exercise. Proceed by the protocol.

V. Music assisted relaxation for voice production. Proceed by the protocol.
VI. “Ping pong” soft palate exercise. Proceed by the protocol.

VIl. Phonation exercises. Therapist needs to make sure that the client does not
strain their voice; the sound must be light and breathy. For clients with prominent

hypernasality, /g/ sound can be substituted for /m/ in Exercise VII.2.

VIII. Consonant range cantillation exercise. This exercise is fun and motivating,
and some clients tend to overdo it, which can potentially lead to unnecessary
fatigue. Therapist has to be mindful of this and limit the number of repetitions as

needed.

IX. Velopharyngeal port exercise. If the original exercise is tolerated well by the
client, an additional version (extension) of the exercise can be introduced later in
the course of treatment. This extension exercise follows the same musical pattern,
but is sung on “nga” syllable and allows for greater voice resonance. This version
should immediately follow the velopharyngeal port exercise described in the
original protocol. The tempo and range should match the capabilities of each client.

See the notation in Fiqure 78. Transcription of exercise IX. Velopharyngeal port

additional exercise.
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Figure 50. Transcription of exercise IX. Velopharyngeal port additional exercise

IX. Velopharyngeal port additional exercise voice pattern and guitar accompaniment
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X. Impulse diaphragmatic breathing exercise. This exercise requires significant
physical effort (abdomen movement). It may be excluded for the clients who are

easily fatigued.

XI. Sustained vowels production exercises. Clients who experience muscle
tightness around their jaw, which prevents them from precisely articulating the
vowels, may be encouraged to hold their jaw with fingers during these exercises to

relax the jaw into the proper position.

XII. Laryngeal elevation through vocalization (gliding vowels) exercise. Proceed by

the protocol.

XIII. Vocal cords relaxation exercises. Proceed by the protocol. These exercises
(separately or in complex) can be used at any time during the session if the client

experiences voice fatigue.

XIV. Preferred song performance. The song may be changed if it presents physical
difficulty for the client after adjustments in the tempo and the key have been made
or if the client has a strong emotional reaction to this song.

XIV. Session closure and assessment. Proceed by the protocol.

The ranges and tempos of the exercises have to be adjusted to match the actual
abilities of each client at the current session. Initially these ranges and tempos
should be limited to each client’s “comfort zone” and then gradually expanded to

moderately challenge the client.

Clients who experience improved speech as a result of therapy may start overusing
their voice. The therapist needs to make every effort to prevent the client from

overusing their voice by excessive talking both in music therapy sessions and in
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everyday situations. A handout similar to the one presented in Appendix H - Voice

care guidelines for research participants - people with ALS, should be provided for

each client. The therapist needs to keep regularly reminding the client not to

overuse their voice.

Independent exercise routine and duration of treatment

It has been argued earlier in this section that more frequent music therapy sessions
following the protocol could potentially benefit persons with ALS. The feasibility
data on tolerance of the protocol, short-term, and recommendations for other
clinical populations (Thaut and Hoemberg, 2016) allow us to conclude that it would
be safe to increase the frequency of the home-based treatment up to four sessions

per week, if it is practical for each particular clinical situation.

Independent exercise routine should be introduced during the second week of
treatment. Exercises, with the necessary individual adjustments based on clinical
observations, should be presented in both the audio format and as printed out
instructions. The audio guide should provide the spoken instructions for each
exercise and the supporting musical structures consisting of the accompaniment
(including the metronome sound) and the singing and breathing patterns performed
in their entirety by the music therapist. Participants of the study reported that the
patterns performed by the therapist were helpful (as opposed to providing the
accompaniment only). The independent exercises sets have to be adjusted on a

regular basis to best suit the client’s current needs and abilities.

Recording the audio guide tracks for the independent exercise sets and adjusting
them regularly in response to each client’s progress and disease-related changes
requires considerable effort and time from a music therapist. Alternatively, the
accompaniment for the exercises could be recorded as midi piano or midi guitar
using any professional audio recording software (e.g. Logic, ProTools, Cubase)
where the therapist can make individual adjustments, such as transposition (pitch
changes) and tempo changes. However, the study participants commented that
the music therapist’s singing was an important component of the audio guide,

modeling and leading their exercises. Unfortunately, quality voice tracks

242



automation may not be as easily achieved as instrumental accompaniment

automation.

The duration of the treatment was six weeks during the study, for the research
purposes. It can be argued that ongoing music therapy services may be
appropriate for persons with ALS as a supportive treatment, because of the
ongoing deterioration of bulbar and respiratory functions, as well as of the overall
physical condition that is characteristic of this disease. The exercises may be
gradually adapted and then excluded as appropriate according to the actual level
of client’s functioning. The articulation exercises will have to be excluded first, and
vocalization and breathing exercises have to be modified and gradually faded out
over the course of several months (or years, depending on the disease
progression). The goals of the treatment can be gradually shifted from physical
rehabilitation to psychological support and quality of life. The music assisted
relaxation can become the bridging intervention to the end-of-life music therapy

treatment.

Equipment

Equipment needed to implement this music therapy protocol is not nhumerous,
relatively inexpensive and portable. It includes an acoustic guitar in a case, a
melodica in a case, a smartphone with a music player app and a metronome app,
a pocket-size speaker for sound amplification and a binder containing visual aids,
treatment protocol, assessment scales and data entry forms. However, an
individual replaceable tube mouthpiece for the melodica has to be provided to each

patient and the expenses have to be planned accordingly.

Addressing the psychological needs of persons with ALS

There is evidence that psychological well-being is related to improved prognosis
and slower disease progression in people with chronic conditions (Hernandez et
al., 2017). Clinical observations from the music therapy sessions with people with

ALS preceding the current study and feedback from the study participants suggest
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that communication with the music therapist affects the participants’ immediate
emotional state positively and may lead to perceived short-term improvements in

speech production.

Balancing physical rehabilitation goals of the treatment protocol and psycho-
emotional needs of study participants may at times present an ethical dilemma for
the music therapist. The time for each session is limited and the protocol is
structured to reach very particular objectives from bulbar and respiratory domains.
The music therapist may consider using a psychological screening test on intake
to rule out pathological mental health conditions, consulting with a psychologist
from the multidisciplinary team who follows the patient prior to start of treatment
and/or making a referral as needed if the client presents with psychological distress

during the course of treatment.

Music therapy for ALS: possibilities beyond the current protocol

Albeit currently underused, music therapy could be one of the modalities of
supportive rehabilitation in ALS, providing multiple benefits for persons with ALS
and their families. The treatment protocol designed for this study illustrates only
some of the possible clinical music therapy applications for ALS. Music therapy is
multifaceted and can affect the whole person (Magee, 2020). Music therapy
interventions tailored to individual clinical needs, preferences and capabilities of
persons with ALS can be designed to provide opportunities for psycho-emotional
support and counseling, relaxation and sleep facilitation, verbal and nonverbal self-
expression and communication, mood enhancement, energy boost and motivation,
pain management, improving family relationship dynamics, socialization,
behavioural and cognitive symptoms management, and, with proper precautions,
for physical rehabilitation. Music therapy can also address caregiver’s stress, which
is one of the main factors contributing to the caregiver burden in ALS (Lillo, Mioshi
and Hodges, 2012; Aoun et al., 2013; Galvin et al., 2016). During the current study
family members who participated in sessions fed back that music therapy had a
beneficial psychological effect for them, bringing them opportunities for
communication and positive emotions. Interventions for children and young
caregivers of persons with ALS are much needed and awaited in the field
(Kavanaugh et al., 2020). Such interventions have to be planned by a professional

music therapist, with consideration to the best practice, patients’ physical and
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psychological safety, the published evidence from music therapy and ALS-related
research and, preferably, in collaboration with other specialists — members of the

ALS multidisciplinary care team.

Telehealth options for providing the music therapy treatment may be explored. The
Discussion chapter of this thesis is being written during the worldwide lockdowns
due to coronavirus (SARS-CoV-2) pandemic. Persons with ALS are at higher risk
for developing more serious complications from the COVID-19 illness. Music
therapy video sessions conducted through online platforms (such as HIPAA
compliant platform called Doxy.me) may become an alternative to the in-person
treatment, reducing the risk of infection. At the same time this may allow to increase
the music therapy service capacity by eliminating the time needed for travel. Online
music therapy services are a largely uncharted territory for now, with the logistics,
technology, ethics, advantages and limitations still being discovered. Whilst no
literature on music therapy telehealth could be found, reportedly, many music
therapists around the world are currently offering online services for a wide range
of clinical populations. New evidence and new professional guidelines are likely to

emerge in the following years to support this kind of work.
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CONCLUSION

ALS is a devastating fatal disease leading to over 100,000 deaths worldwide each
year, and its prevalence is increasing. The disease affects not only the physical
functioning of individuals, but also the psychological well-being of its sufferers and

their caretakers, in a major way. No curative treatment currently exists.

In recent years the idea of rehabilitative support with the purpose to improve the
quality of life and the functional independence of persons with ALS has received
attention. New evidence on the exercise to support physical functioning of persons
with ALS emerges. Contrary to the previous understanding, moderate,
individualized, specialist-supervised exercise is now considered safe and

beneficial for persons with ALS.

Music therapy is the evidence-based professional clinical application of music and
its elements. Advances in neuroimaging and growing scientific evidence have
made it possible to use music more effectively to treat cognitive, sensory, and

motor dysfunctions that come from human neurologic diseases.

This study presents the first music therapy protocol to support bulbar and
respiratory functions of persons with early and mid-stage ALS. The data from the
16-weeks ABA design feasibility trial suggest that the music therapy protocol has
no adverse effect on bulbar and respiratory functions of persons with ALS, short-
term or long-term, and that the home-based treatment was perceived as pleasant,

motivating and beneficial by the seven research participants.

Based on this information, the treatment protocol, with necessary individual
adjustments outlined in this thesis, may be recommended for use in clinical practice
by professional music therapists who work with persons affected by ALS. However,

higher level of evidence for protocol effectiveness is still needed.

A comprehensive battery of outcome measurements and parameters to reliably
evaluate the therapy-induced change in bulbar and respiratory functions was
defined. Using these measurements, the biomedical data were collected as
secondary data in this during the trial. Positive trends for bulbar and respiratory

parameters were observed as a result of the music therapy treatment.

The study protocol was feasible, with minor modifications that were described. A
follow-up large-cohort study with the aim to assess the effectiveness of the

treatment protocol is warranted.
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Finally, music therapy, in various forms and applications, may deliver a unique
combination of psychological, physical, social and communicative benefits for
persons with ALS, their families and caregivers. This research is one of the steps
in the line of work to provide solid scientific evidence for the successful integration

of music therapy services into a clinic-based multidisciplinary ALS care.
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opranusauus «LleHTpabHas KIMHHYECKas GONbHALR CBATHTENA AIEKCHS, MUTPOTIONUTa MoCKOBCKOTO,
Mockoscko# ITatpuapxun Pycckoit ITpaBocnapHo# LlepkBr», C y4€TOM TOTO, YTO
paspellieHde Ha MPOBE/CHHE KIMHHYECKOTO MCC/Ie/IOBAHHS JIEKAPCTBEHHOrO

o JIA HET mpenapaTa ¢ y4acTHeM YeNOBEKAa B KauecTBe CyOBCKTa, HE BbIAAHO
Me  rpiel YIOJHOMOYEHHBIM OpraHoM,

paspelleHHe Ha MPOBENCHHUE KIMHMUYECKOTO HCCI/IE/I0BAHMS JIEKAPCTBEHHOIO
o JA y HET npenapata ¢ y4acTMEM UENOBEKAa B  KayecTse cyOBeKTa, BBIAHO

e e YIIOJIHOMOYEHHBIM OpraHoM,

TpOBEAEHAE KIMHAYECKOrO HCCIE0BaHHs JIEKApCTBCHHOrO Tpenapara ¢
oA oHET yuacTHeM 4eoBeKa B KauecTBe CyOBheKTa MMEeT MONOKUTENbHOE pelleHue
/e /Y)scs/ | cosera no 3THKe MUHHCTEPCTBA 3/IpaBOOXPAHEHAA Poccuiickoii Peaepaunu
NpOBe/IeHHE KIMHHUYECKOrO MCCNIeJIOBaHus JIEKapCTBEHHOro Mpenapara ¢

/4
oJIA oHET yyacTMeM dYenoBeKa B KauyecTBe CyObeKTa HE MMEET pelleHHs COBeTa Mo
/W 2002/ | 3TMke MuHECTepCTBa 30paBooXpaHenns Poccuiickoii Deaepaunn
IPUHSLI PEHIEHUE

Ono6pHTH KIMHHYECKOE HCCTIEIOBAHHE.

0 Ono6puTh KIMHUYECKOE HCCIENOBaHME. Pelenne BCTYMaeT B CUITy Mocie NONy4eHHs paspelleHns
HA NpOBEJEHHE KIMHMYECKOTO HCCEIoBaHus MMHHMCTEPCTBA  3PABOOXPaHEHHS Poccwuiickoit
Denepauuu.

o YciaoBHO 00GpHTH KIMHMYECKOE HCCIEoBaHME (C PEKOMEHJAUMCH BHECTH M3MEHEHUS B
npeJICTaBNeHHBIE JOKYMEHTHI C NOC/e/yIoIeH MoJiauel JOKyMEHTOB B MI"3K B cpok o 10 paGouux
NHeH Ans noceAyiouel BhIIauM 3aKIoYeHus 06 0106peHHH POBEAEHHS HCCIIEI0BAHNS).

0 OTKa3aTh B OJOGPEHMU KIMHMYECKOTO HCCEAOBAHMA (C YKa3aHHEM NPHYMH OTKA3a).

o OTMEeHUTh WIM NPUOCTAHOBMTH PAHEE BbIJAHHOTO 3aK/IHOYEHHE 06 o,qupeHun npoBEACHHA
KJIMHHYE€CKOTO MCCJICIOBaHHA.

3amectutens npeaceaatens MK /Xavanora H.B./

OrteeTcTBeHHbIH cekpetaps MITOK /Kosans O.M./
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Moscow, Russia

DECISION Ne 17/16_14.03.2018

MOSCOW MUNICIPAL INDEPENDENT

ETHICS COMMITTEE

March 14 2018

Moscow Municipal Independent Ethics Committee, having considered at the
meeting on March 14 2018 the application by Lev Vadimovich Brylev, submitted
on March 12 2018, for the ethics expertise of non-interventional research protocol
“Measuring the effects of a music therapy protocol on respiratory and bulbar
functions in patients with early and mid-stage amyotrophic lateral sclerosis: mixed
methods single case study series” at the research centre Autonomous Non-
Commercial Organization «St. Alexis Central Clinical Hospital», taking into account

that:
O YES O NO | the authorization to conduct a clinical study of a medicinal
N/A product with the participation of a person as a subject, not
issued by the authorized body
O YES O NO | permission to conduct a clinical study of a medicinal product
N/A with the participation of a person as a subject, issued by the
authorized body
O YES O NO | the authorization to conduct a clinical trial of a drug with human
N/A participation as a subject has a positive decision from the Ethics
Board of the Ministry of Health of the Russian Federation
O YES O NO | the authorization to conduct a clinical trial of a medicinal
N/A product with human participation as a subject does not have a
decision from the Ethics Board of the Ministry of Health of the
Russian Federation




DECIDED

\é To approve the clinical research

O To approve the clinical research. The decision comes into force after obtaining
permission to conduct a clinical study from the Ministry of Health of the Russian
Federation.

O To conditionally approve the clinical trial (with a recommendation to amend the
submitted documents with the subsequent submission of documents to the Moscow
Municipal Independent Ethics Commitee in a time period of no more than 10 business
days for the subsequent issuance of an opinion on the approval of the clinical trial)

O Deny approval of a clinical trial (indicate the reasons for the denial)

O To cancel or suspend a previously issued opinion on the approval of the clinical trial

Vice Chairman of MMIEC Khachanova N.V.
Executive Secretary of MMIEC Koval O.M.






Appendix C. Letter of Ethical Approval from Anglia
Ruskin University

Anglia Ruskin
10 January 2018 University

Cambridge | Chelmsford
London | Peterborongh

Cheimsford Campus
Bishop Hall Lane
Chelmsford
MS ALISA APRELEVA KOLOMEYTSEVA CMIISQ
131 Walker Rd, Swampscoti, MA T:+44(0)1245 493131
01907 www.angiaacuk
USA . ;

@angliaruskin
i facebook com/angliaruskin

Dept: Arts, Law and Social Sciences
FRA tgl: 01223 698708
FRA email: alsspori@anglia.ac.uk

Doctoral School
Tel No: 01245 684411 (Direct dial)
E-mail: alssfrdsc@anglia.ac,uk;

Dear Alisa,

Approval of Research Proposal

I am pleased to inform you that at its meeting on 15 December 2017 the Arts, Laws and
Social Sciences Faculty Research Degrees Sub Committee (FRDSC), endorsed the
recommendation from the reviewing academics to approve your research proposal
application (resubmission stage) for the degree of PhD with progression from MPhil (subject
to approval of upgrade of registration).

Your attention is drawn to the following points:-

Conditions of Approval

This approval is subject to attendance at Stage 1 of the compulsory fraining programme. If
you have not already attended or booked this training, please book via ProgressPlatform
(https://progressplatform.anglia.ac.uk/). If you experience problems with booking via
ProgressPlatform, please contact Allen Mugasha by emailing research training@anglia.ac.uk
or telephone 01245 684209. Please note that you will not be able o submit your final thesis
without completing all generic compulsory training.

Title of Research

MEASURING THE EFFECTS OF A MUSIC THERAPY PROTOCOL ON BULBAR
FUNCTIONS IN PATIENTS WITH EARLY AND MID-STAGE AMYOTROPHIC LATERAL
SCLEROSIS: MIXED METHODS SINGLE CASE STUDY SERIES

Supervisory Team:
1%t Supervisor 2 Supervisor
Dr Alex Street Prof Jorg Fachner

Continuved overleaf ........................



Upgrade of Registration (from MPhil tc PhD)

All research students registered for the degree of PhD with progression from MPhil are
required to apply for upgrade of registration if they wish to proceed towards a doctoral
qualification. Please see section 3 of the Research Degrees Regulations (September 2017)
for further information. The Research Degrees Regulations can be found at
http://web.anglia.ac.uk/anet/academic/public/research degree regs.pdf.

Your application for upgrade of registration should be submitted within the timescales noted
in the Research Degrees Regulations as follows:

For students starting their programme from September 2015 onwards
Full time students: 9 - 18 months after the cfficial programme start date
Part time students: 15 — 24 months after the official programme start date
For students starting their programme prior to September 2015

Full time students: 2 years after the official programme start date

Part time students: 4 years after the official programme start date

Confirmation / Upgrade of Registration is an assessment milestone noted on your
“progression” page of the ProgressPlatform research student online system
{(https://progressplatform.anglia.ac.uk/).

Information for Candidates
| attach some important information which you are asked to note, including a list of
publicaticns available for research degree candidates.

Your supervisory team, Director of Research Students and Faculty Research Administrator
will be informed of the formal outcome of your research proposal application at FRDSC.

Yours sincerely

o

Dr Sergio Fava
Chair, Arts, Law and Social Sciences Faculty Research Degrees Sub Committee



Appendix D. Participant information sheet, consent and
withdrawal form (for participants — persons with ALS, in
Russian)

¥¥ AngliaRuskin - s{& kuem ) N
@ University 5 CEVYAC il S —

MHOOPMALMOHHbIA NIUCTOK YYACTHUKA UCCNEAOBAHUA (ana mogeii ¢ BAC)
Bepcusa 1.1, 10 depans 2018

Pasgen A: UccnepoBaTtenbckuii MpoeKkT

HaszeaHue uccnedoeaHusn

N3mepeHne adpdeKTa NPOTOKONA My3bIKabHOW Tepanmm Ha AbixaTenbHble U 6ynbbapHble
OYHKUMKM NaLMEHTOB C paHHEeN WU cpegHenl cTagmeit H6OKOBOro ammoTpopuuUecKkoro
CK/1epPO03a: CMEeLUaHHbIM METOZ, aHaIM3a CepUn CUTYaLMOHHBIX UCCNEA0BAHUIN

(Measuring the effects of a music therapy protocol on respiratory and bulbar functions in
patients with early and mid-stage amyotrophic lateral sclerosis: mixed methods single
case study series)

MpuznaweHue K yyacmuro e uccaedosaHuu

Mbl npurnawaem Bac NpuHATb y4acTMe B KAMHUYECKOM WCCAEL0BaHWUM, U3yyatollem
BO34ENCTBME MYy3blKa/IbHOM Tepanuu Ha AplXxaHWe, OTKALW/IMBAaHWE, OTaHUE U peyb
nogen, crpagarowmnx 6OKOBbIM aMMOTPOOUUECKMM CKaepo3om. BaxkHo, uTobbl Bbl
MOHMMaNN, B YEM 3aK/IOHAETCA UCC/IELOBAHNE M KAKOBA MOMKET ObiTb Bawa B HEM posb.

BHMMaTeNbHO nNpoyMTanTe 3TOT MHPOPMALMOHHBLIN NUCTOK. [pexae 4em MpPUHATb
peweHure, ybeguTtecb B TOM, YTO €ro coaeprkaHue nosIHOCTbio Bam noHsTHO. Ecnn Bam
YTO-TO HEACHO WAW HY)KHA AONOJHUTENbHaA MHPOPMaLMA, NOXANYNCTa, 3adaBaiTe
BOMPOCHI. 3Ty UHPOPMALMIO MOXKHO 06CYKAaTb C ApyruMu Ntoabmu. He Toponutech U
B3BECbTE BCE «3a» U «MPOTMUBY, Npexae Yem AaTb COracue Ha y4yacTme B UCCNef0BaAHUMN.



Llenb uccnedosaHus

BokoBoli amuoTpoduuecknin cknepos (BAC), TakKe W3BECTHbIi Kak 60/e3Hb
ABUraTeNIbHOro HelpoHa, — 3T0 pejKoe 3aboneBaHWe, BAUAIOLLEE HA HEPBHbIE KIETKU
rOJIOBHOTO M CMWHHOTO Mo3ra. Mpu Mopa)KeHWUM ABUraTesibHbIX HEWPOHOB MO3rOBOIO
CTBOJIAa HapylwaeTca paboTa MbIWL, OTBETCTBEHHbIX 3a AblXxaHue, OTKAW/MBaHME,
rNOTaHWEe U peyb. ITO MOMKET MPUBOAWUTb K HapPYLWEHUID Kawna («auctyccusa») u
3aTpygHEHMAM NpU  AbIXaHUKW  («AUCMHO3»), rN0TaHuUKM («aucharvua») U peun
(«amsapTpus»). Bol MmoxKeTe noapobHee ob6cyauTb 3TUM CMMNTOMbI C Balwmm nevyawmm
BPAYOM.

Mbl XOTUM BbIACHWUTb, MOFYT /M My3blKOTEpPaneBTUYECKME YMPAKEHUA, TaKMe KakK
penakcauma, nerkas pacTAXKKa, AbIXxaHWe W neHwe, nomoyb Aoaam ¢ BAC ponble
COXPaHWUTb HOPMaNbHOE AbIXaHWe, FoTaHWe, OTKALWAMBAHME U pedb. Mbl TaKXke ulem
ONTUMANbHBbIN MeToZ U3MepeHna 3bPEKTOB My3bIKabHOM Tepanuu Ha 3TN GYHKUUU K
XOTUM MOHATb, HAaCKONbKO Ntoan ¢ BAC MOTMBMPOBaHbI y4acTBOBaTb B UCC/eL0BaHUAX
My3blKasIbHOW Tepanuu.

[JaHHble, cobpaHHble B XxoAe 3TOro nccneaoBaHuA, BNOCAeACTBMM NO3BOAT pa3paboTaTtb
6onee macwTtabHoe uccnepgoBaHve 3¢GGEKTOB My3blKalbHOW TepanuMuM Ha ApblxaHue,
rnoTaHue, oTKawAnBaHMe U pedb Atogeit ¢ BAC. KoHeyHas uenb 3Toro uccaenoBaHus —
€034aTb NPOBEPEHHYID CUCTEMY YMPA*KHEHWI, KOTopble MOryT ObiTb MCNO/b30BaHbI
My3blKa/IbHbIMM TepanesTaMu, paboTatowmmu ¢ naumeHTamu BAC no Bcemy mupy.

3To wuccnepoBaHMe MNPOBOAMTCA B pPaMKax NpPOrpamMmbl OOKTOPCKMX MUCCNenoBaHWUn
YHusepcuteta AHrnma PackuH (KembpuaxK, BenukobputaHua) npu coTpyaHUYecTse C
Bble3gHon nannuatmueHoM cayxxb6oit nomowm ntogam ¢ BAC npn AHO LKB Cesatutens
Anekcusa (Mocksa, Poccus).

Beaywuii nuccneposaTtenb - Anuca AnpeneBa-Konomeiiuesa, Mmarucrp,
cepTMOULMpPOBaHHbIA  My3blKanbHblit  TepanesT  (CLUA),  cepTuduMLMpoBaHHbIN
HEBPOJIOTMYECKUA My3bIKa/ibHbIA TepanesT, acnupaHT YHuBepcuteTa AHIIMA PackuH,
Cambridge Campus, East Rd, Cambridge CB1 1PT, UK. 3neKTpOHHbI/ ajpec:
alisa.apreleva@pgr.anglia.ac.uk

HayuyHble pykoBoguTenn nccneaosaHusa: aoktop Anekcangp Ctpur (Alexander Street) u
poktop Mopr ®daxHep (Jérg Fachner), uccneposatenn KambpuamKckoro WMHCTUTYTa
UccnepoBaHuii MysbikanbHon Tepanuu, YHuBepcuteT AHrausa PackuH, Young Street,
Cambridge, CB1 2LZ, UK (Kambpuax, BenmkobputaHus) (Kambpuax, BenmkobpurtaHus),
n Jlee Bagumosuu Bpbinés, MeaNUMHCKUIN pyKoBOoAUTENb BblesgHoM nannanaTuBHOM
cny»6bl nomowm nogam ¢ BAC npu AHO LUKB CeaTtutena Anekcus (Mocksa, Poccus).


mailto:alisa.apreleva@pgr.anglia.ac.uk

Mouemy meHs npuznawarom yyacmeoeams? Kmo ewé noay4un makoe npuznauieHue?

Mbl npurnawaem HeaBHO AMArHOCTMPOBAHHBLIX NALMEHTOB Bble3gHoM NanivaTuBHOWM
cnyx6bl nomowm nogam ¢ BAC npu AHO LKB Ceatutena AneKkcusa, € paspelleHus
MeAMUMHCKoro aupekTopa Cnyxbbl. [na nccnepoBaHUA HyXHO He 6osee BOCbMU
YYaCTHUKOB.

YxaxunBaowmum 3a noabMmm ¢ BAC, NpUHMMAOWMX yyacTMe B UCCef0BaHUK, TaKKe
npeaioXKeHo Noy4yacTBoBaTb B HEGO/bLLUMX UHTEPBbIO. ECK yxaskmBatowero y Bac Her,
Nnbo oH(a) oTkazanca (oTKasanachk) y4acTBoBaTh, IM60 Bbl camu He kenaeTe, YTobbl OH(a)
oTBeyasn(a) Ha Bonpocbl 0 Bac, Bbl BCE paBHO MOKeTe y4acTBOBaTb B UCCEL0BAHMUM.

Mozy nu a1 omkazameca om yyacmus?

Mbl noHMMaem, 4TO ydyactmne B umccnenoBaHuu n0Tpe6yeT AONONTHUTENbHbLIX CUN U
BpeMeHMU. Bbl UmeeTe nosHoe NpPaBO OTKAa3aTbCA OT y4acCTnA 6e3 06bACHEHUSA NPUYUHBI.

Balue pelleHne HUKaK He MOBAUAET HA YCAYrn, KoTopble Bbl nonyyaete B Chyxkb6e nomoLum
noaam c bAC.

Kakoli nonb3bl A Mmo2y oxudames om yyacmus e uccnedoeaHuu?

Kaxapih uyenosek ¢ BAC, yuyactsylowmMii B KUCCAeA0BaHWM, MOAYYUT ABeHaALATb
6ecnnatHbIX MHAMBUAYAbHbIX CEAHCOB MY3blKa/ibHOM Tepanun ¢ cepTUGpUUMPOBaHHbIM
MY3blKa/lbHbIM TEpanesTOM Ha [AO0MY; WHCTPYKLUMIO MO BbIMNOJHEHUIO HECNOMKHbIX
eXeAHeBHbIX YPaXKHEHUI C My3blKa/ibHbIM COMPOBOXAEHMEM B Buae ayanodaiiaios; u
NIMCTOBKY MO NOAAEPKAHMIO 340POBbA PeYeBoro annapara.

HecKkonbKo pas B TeueHUWe ucciefoBaHusa byayT npousseseHbl 3amepbl Baluero ApixaHus,
rNOTaHWA, OTKawAMBaHWA W peun. Ecam Bbl noxkenaeTte, Bbl mokeTe noayyuTb
WHAMBUAYAbHbIE pPe3yabTaTbl 3TUX U3MEPEHMIA.

Camoe rnasHoe, Bale yyactve no3BoAnUT cObpaThb LLEHHYIO U YHUKAIbHYO MHPOpPMaL MO
O BAMAHUM My3blKanbHOM Tepanuu npu BAC, U OTKpoeT nyTb K Aa/ibHEMLWUM
nccnefoBaHuAM B obnacti peabunutaumm nrogen ¢ bAC.

MonyyeHo nu odobpeHue amuyecko20 Komumema?
JaHHoe nccnegosaHue nonyuynno oaobpeHne Kommuteta no sTuke YHUBepcuTeTa AHIANSA

PackuH (Kambpuask, BenukobputaHua) M MOCKOBCKOrO ropoACcKoro He3aBMCUMOro
3Tnyeckoro komuteta (MIIK) (Mocksa, Poccus).



Kakosbl ucmoyHuKu puHaHcuposaHus?

JaHHoe wuccnepoBaHue 4YacTMYHO PuHaHcupyetca DPoHaom CTuBeHa XOKWHra
(BennkobputaHus).

Kak 6ydym ucnonv306aHbl pe3yanbmamel uccnedoeaHus?

Pe3yanaTb| 3TOro mnccneanoBaHUA 6y,CI,YT npeacrasnieHbl B ,CI,OKTOpCKOVI ancceprtaunnm
Anvcbl Anpenesoii-KonomeinueBol, M nosyyaT pPacnpoCTpaHeHUMEe B BUAE Hay4yHbIX

nyb6MKaLmin, NnpeseHTaumii U B CpeAcTBax MaccoBoi MHGopmaumu.

Bbl nony4yumte OoCHOBHbI€ BbiBOAbl UccanegosaHua no 3ﬂeKTp0HHOFI no4yrte, KakK TO/1IbKO
OHU CTAHYT A0CTYNHbI.

Paspgen b: Bawe yyacTue B MccnengoBaHmm

Umo mHe HyxcHO 6ydem denamo?

UccnepgoBaHue 3aiiMET 16 nocneaoBaTenbHbIX Hegenb. B TedeHne 3Toro cpoka

e Bbl byaeTe yyacTBoBaTb B TecTax, 3aMepax M onpocax 418 U3MepPeHUa U
OLEeHKM Ballero AblXaHWsA, r0TaHUA, OTKAlWAMBaHMA M peun: 6osbluas
4acTb 3TUX MeponpPUATUI ByaeT nponcxoamTb y Bac Ha gomy, HO Tpu pasa
3a BeCb CPOK Bam npuaérca npmexaTb B nabopatoputio;

e Bbl NpymeTe yyacTe B ABEHaALLATM CeaHCax My3blKasibHOM Tepanuu Ha
nomy;

e [lo kenaHuio, Bbl MOXKeTe TaKKe BbIMONAHATb HEC/IOMKHbIE YNPaXKHEHMA MO
30 MUHYT B AeHb MeXAy CeaHCamMmM My3blKa/IbHOW Tepanuu.

MoapobHan nHbopmauma NpeacTaBieHa HUXKe.

YYACTHUE B BAMEPAX

3amepbl Baluero AbixaHwsA, FNOTaHUA, OTKALWAMBAHMA W peun ByayT NpOBOAMTHLCS
Hay4YHbIM aCCUCTEHTOM — COTPYAHUMKOM Bble3gHol nannvatusHOM cny:K6bbl nomoLum
nogam ¢ BAC npu AHO LUKB Cesatutens Anekcus y Bac Ha gomy B TedeHue 1-i, 6-i, 12-i
m 16-M Hepenb;, a TakXKe KBaNUOULUMPOBAHHBIM MEAULMHCKMM COTPYAHUKOM B
MOCKOBCKOW nabopatopum (Hegenu 1-1, 6-a, 12-9). Kaxaplil 3amep 3aHUMAeT He bonee
OZHOTO Yaca. bosbluaa 4acTb 3TUX 3aMEPOB Y¥Ke NPous3BoAUTCA B Xoae 0bbIYHOro yxoaa
npu BAC. TakKe ¢ Bamu byayT npoeeaeHbl ABa KOPOTKUX onpoca (Heaenu 5-a n 13-1).
Kaxaplt onpoc 3aiMéT He 6onee nonyyaca. Janee cnefyeT NOAHbBINA CNUCOK 3aMepoB C
OnUCcaHMAMMW.



33Mepb| AbIXaHnA

MakcumanbHoe gasneHue Ha sgoxe (MIP) 1 MakcumanbHoe fiaBneHue
Ha Bbigoxe (MEP) — 310 cTaHAapTHbIe TeCTbl, UCMO/Ib3yemble ANA OLEHKU
MaKCMMaNbHOM CUAbI AblXaTe/bHbIX MblwL,. B xoge aTux namepeHumin Bac
NonpocsT BAbIXaTb U BblAbIXaTb Yepes TPYOKY NOPTaTUBHOTO CNMpPOMETpa.

dopcupoBaHHanA KU3HEHHaA eMKoCTb sierkux (FVC) — aTo mepa 0b6béma
BO3/yXa, KOTOPbI Bbl MOXeTe BblAOXHYTb NOC/AE CaMOro ry6oKoro saoxa.
B xo4e 3TOro M3mepeHus Bac NnonpocAT ¢ CUoi BblAOXHYTb Yepes TpybKy
cnupomeTpa.

33Mepb| OTKaWwmBaHMA

MaKcumanbHasa CKOpoCTb Bbigoxa npu Kawne (PCF) — aTo nokasatenb
3¢ PEeKTMBHOCTM OTKAWAMBAHUA. Bam HyKHO ByAeT C CU0M OTKALWNATLCA B
crneumnanbHoe YCTPOMCTBO, Ha3biBaEMOE K M3MEpPUTE b MMKOBOIO NOTOKa».

33Mepb| rnoTaHuA

LLkana 6ynbbapHbix GpyHKUMI LleHTpa HeBpoorMueckux uccneaoBaHuii
(CNS-BFS), nokasatenb rn0TaHUA — 3TO OMNPOCHMK M3 7 BOMPOCOSB,
NPW3BaHHbIN U3MEPUTb 3aTPyAHEHUSA NpPU N0TaHUKU. Bam HyKHO byget
OTBETUTb Ha KaxkAblit BONPOC Nno wkKane oT “1” (HMKoraa He nNpoucxoamT)
0o “5” (npoucxoauT BCE Bpems).

BuAeoO-peHTreHOCKONUYecKoe  UccnepoBaHUe  TNOTaHUA (VFSS,
BUAEOPEHTIEHOCKONUA) ¥ BONOKOHHO—ONTMYECKas 3HA0CKONUYecKas
oueHKa rnotaHua (FEES, sHaocKkonuAa) — 3TO TecTbl AAA MPOBEPKMU
cnocobHocTn rnotatb 3pPeKTMBHO M He3onacHo. ITO eAMHCTBEHHble
TecTbl, KOTOpble NOTPebyloT OT Bac BM3UTa B nabopatopuio B Mockse. OHU
6yayT nposeneHbl TP pasa (Hegenu 1-1, 6-a n 12-a). Bam Hy»KHO byaeT
NPOWTM TONIbKO OOMH M3 3TUX TECTOB — BUAEOPEHTreHOCKonuio nMbo
3H/Z0CKOMMIO, B 3aBUCMMOCTU OT AOCTYNHOCTU pecypcos fiabopaTtopum.

BuaeopeHTreHocKonma NpoBOAUTCA B OTAENEHWUU PeHTreHosormu. Bam
OyayT NPeasIoKeHbl e4a U HANUTKK, CMeLaHHble ¢ bapuem. Bapuit genaet
eay M KUAKOCTb BWAMMbBIMM Ha PEHTTEHOBCKUX CHWUMKax. bapuii
6e3BpesleH M He 3a4epKMBaeTca B opraHusme. Bam MmokeT 6bITb
npeasioxeHa TBEpAAs MW NPOTEPTas nuua n 6osnee AU MeHee TycTble
XUAKoCTU. Bo Bpemsa rnoTaHusa 6yayT caenaHbl PeHTFeHOBCKUE CHUMKM.
3TOT TecT NPOTMBONOKa3aH 6epeMeHHbIM KeHLWMHaM: Bbl He [A0/XKHbl
y4acTBOBaTb B HEM, ec/iv Bbl AymaeTe, UTo MoxKeTe bbiTb HepeMeHHbI.



JHAOCKONMA AAET CXOAHbIVM pe3yibTaT, HO NPOU3BOAMTCA Mo-gpyromy. B
3TOM TecTe Mcnosb3yeTca rMbKan, o4yeHb TOHKaA TpybKa C KpolleyHou
KamMepoh M WMCTOYHMKOM CBETa HA KOHLE — 3HAOCKOM. MeanunHCKuUiA
COTPYAHMK OMYCTUT 3HAOCKON Yyepes Ball HOC B BEPXHIOK YacTb FNOTKM.
Mepepn HayanoMm TecTa Ball HOC M ropTaHb 6yayT obpbi3raHbl cneunanbHOM
UAKOCTbIO, YTOObI Bbl HE YyBCTBOBA/IM MPUCYTCTBUA 3HAOCKONA. Yepes
3HZ0CKOMN YacTb Ballenl ropTaHu M ropsia byaet BUAHa Ha 3KpaHe. TaK ke,
Kak M Mpu BMAEOPEHTreHoCKonuM, Bam npeanoart rnotatb pasnyHyto
efny v HanuTKK.

3amepbl peun

e LlKana 6ynbbapHbIX PyHKUMA LleHTpa HEBPONOrMUeCKUX uccneaoBaHuii
(CNS-BFS), nokasatenb peuu — 3TO OMNPOCHWK M3 CEMM BOMPOCOB ANf
OLeHKM peun. Bam Hy»KHO ByaeT OTBETUTb Ha KaxKAblii BONPOC MO LWKaae oT
“1” (HuKoraa He npoucxoauT) Ao “5” (nponcxoanT BCE Bpems).

e AKyCTMYECKMii 3amep ayamosanuceit ronoca nossosseT OO6bEKTUBHO
OLUEHUTb TakKMe MapaMeTpbl pPeyYu KaK CKOpPOCTb, apTUKyAaUMA,
NPOU3HOLWEHME T[ACHbIX, CMblKaHMe Tyb, TPOMKOCTb WM T.N. HayuyHbil
accUCTeHT nocetTuT Bac Ha gomy wM nonpocut Bac npouynTtaTb BCAYX
KOPOTKWUIA TEKCT, NMPOU3HECTU HECKO/IbKO C/N0B U ONPeAEeNEHHbIX CNoroB
(Hanpumep, «Na-Ta-Ka») U NOAAEPHKATb KOPOTKMI pasroBop. Bbl HageHeTe
HaTeNnbHbIM MUKPodoH Shure WH20XLR, 4yTob6bl Bawa peyub morna bbiTh
3anMcaHa 4na nocnegyowero aHanamsa. Ytobbl M3mMepuUTb HOCOBOM
XapaKkTep 3ByKa (“Ha3anbHOCTb”, KO/MMYECTBO BO3AyXa, UCXOAAWEro npu
peun Yyepes HoC), aCCUCTEHT MNOMPOCUT Bac HaAeTb CreLMasibHy0 HOCOBYIO
MaCKy M HEeCKO/NIbKO pa3 MPOM3HECTU CNor «na». ITU 3BYKM TaKke byayTt
3aMuMcaHbl 415 NoCAeAyHoLLEero aHams3a.

e HenocpeAcTBEHHO [0 M NOCAE KaXA0ro My3blKOTepaneBTUYeCKoro ceaHca
MYy3blKa/ibHbIA TepanesT 3a4acT BaM ABa BOMNPOCa O Ballem AbIXaHUU U
peun.

Onpocsl

e Bam 6yaeT npeanoKeHo NPONTM KOPOTKWUIA OMpocC nepes Ha4vanom
My3bIKOTEpPanNeBTMYECKNX CceaHCoB (5-1 Headena) n nocne mx 3aseplueHns
(13-a Hepens). Onpoc 6yaeT cocToATb M3 HECKO/IbKUX NMPOCTbIX BOMNPOCOB,
Hanpumep: «KaknUx MU3MeHEH U Bbl OXKMUAAETE OT My3blKOTEPANEBTUYECKNX
ceaHcoB?». HayyHblli COTPYAHWK 3anulIeT BaliM OTBETbl W 3aTemM
npoynTaeT Ux BCAYX, YTOObl YAOCTOBEPUTLCA, YTO BCE 6bINO 3anucaHo
BepHO. Ayano- 1 BMAe0o3anuch BecTuch He byaerT.

e Ecnu ecTb 4enoBeK, KOTOPbI NomoraeT Bam B ObITy (yxaxuBatowmii), Mbl
TaKXKe npeanoxnum emy (ein) npointn HebobLLIOK ONPOC B TOT e Nepuog,



(Hepenn 5-a n 13-7). 3ToT onpoc bygeT BKAOYATb B CebA HECKONbKO
BOMPOCOB O MY3blKa/IbHOW Tepanun u ee BAMAHUKM Ha Bac, Hanpumep:
«Kakoe BausHME, No-Ballemy, My3blKalbHasA Tepanusa MOMKET OKas3aTb Ha
AblxaHue u rnotaHune (bonbHoro BAC)?»

YYACTUE B MY3bIKOTEPANEBTUHECKMX CEAHCAX

B TeueHue wectn Hegenb (Hegenn ¢ 7-i no 12-10) Bbl npumete yyacTve B ABeHaALaTH
ceaHcax My3blKa/ibHOM Tepanuum Ha gomy. MpodeccMoHanbHbI cepTUdULUPOBAHHbLIN
My3blKa/IbHbIM TepanesT byaeT HaBewaTb BacC A4Ba pasa B HeAEe/Nlo U NPOBOAUTL CEaHChI
AJIMTENbHOCTbIO B 0AMH Yac. Kaxkabiii pa3 Bbl 6yaeTe BbINOAHATL YNPaXKHEHWUA ANa NETKOW
Pa3MUHKK, penaKkcaLumm, AblxaHusa, rotaHmsa 1 ronoca. CeaHcbl 6yayT HaNOMUHATbL YPOKM
BOKana: Bbl HayuuTecb NPaBWAbHOM OCaHKe, penakcauuMu Mmblwl, 3PeKTUBHOMY
ObIXaHWIO M MpPaBWIbHOM nogaye ronoca. MysblKasbHbIM  TepanesT oOMNUWET W
NPOAEMOHCTPUPYET KaKAOe Ynpa)KHeHMe W COMPOBOAMUT HEKOTOPbIE YNpaskHeHWA
CneumnanbHO HaMMUCaHHbIM aKKOMMNaHeMeHTOM Ha ruTape. CKOpOCTb M FPOMKOCTb
COMpPOBOXAEHUA byayT NofobpaHbl Tak, YTobbl COOTBETCTBOBATL Balemy rosnocosomy
AManasoHy U AbIXaHuIo.

B TeueHue ceaHca y Bac 6yaeT AOCTaTOUYHO BO3MOXHOCTEN OTAOXHYTb M BOCCTaHOBUTLCA,
yTo6bI Bbl He ycTaBanu. Bam He NpuAETCA BbINOAHATL YNPaXKHEHWNA, KOTOPbIE MOKaXYTCA
BaM YTOMUTE/IbHbIMMU, CIULLKOM TPYAHbLIMU, AWM MPOCTO He MOAXOAALMMM MO KaKOMN-TO
npuuMHe. B KOHLE Kaaoro ceaHca y Bac 6yaeT BO3MOMKHOCTb CneTb oAgHy M3 Bawimx
NOBUMBIX MeceH Nog rutapy, YTobbl 3aKPENUTb NONYYEHHbIE B TEYEHUE CeaHCa HaBbIKN.

Huxe, ON8 npuvmepa, OMNUCaHbl HECKONbKO YnpasKHeHW. MysblKasbHbIA TepanesT
NPOAEMOHCTPUPYET, KaK BbINONHATL KaXKA0e U3 3TUX YNParKHEHWA.

e BAOXHMTE Yepes HOC, CNlerka NPUOTKPbIB POT, 3aTEM BblAOXHUTE Yepes pPoT,
6e3 3ByKa. Bo3gyx BXOAMT W BbIXOAMT M3 NErKMX 6e3 ycuaua: He
npunaraTe ycuaunii, pébpa [ONXKHbI OCTAaBaTbCA  HEMOABUXKHbI.
TpeHupyacb Apiwatb AuMadpparmon, nosoXKMTe OAHY PYKY HA KMBOT, a
APYryto Ha rpyab. MepeaHas n 6OKOBble CTOPOHbLI BPIOLWHON CTEHKM cnerka
paclmpAloTca, Koraa avadparma Ha BAOXE ABMUMKETCA BHWU3, HO rpyadb U
nieym Npu 3TOM He ABUratoTcs.

o [loTpuTe pyKM Apyr O Apyra WAW COrpeiTe UX Apyrum crnocobom u
NoMecTMTe /NafoHW MNOBEPX 3aKPbITbIX [/1a3 Ha HECKO/bKO CEeKyHA.
Maccupyiite AL MATKMMU KPYrOBbIMM ABUKEHUAMM NanblLEB 06enx pykK,
ABUrasicb OT BOJIOC BHU3 K LeKam, rybam v nogbopoaKy, 0CTaHaBAMBaAACh
NoAONblLIe Ha TeX Yy4yacTKax, KOTopble CuAbHee HanpsKeHbl. Koraa
MaccUpyeTe LLEKN, MO3BObTE Ballei YentocTn paccnabieHHo NoBUCHYTb.
Bo Bpems 3TOro ynpasKHeHua Ha AnLLe A0IXKHO OTCYTCTBOBATb Kakoe-nnbo
BblparkeHue.



e C nomoulbio TepanesTa BblbepuTe yaobHbIN TOH M3 cepeauHbl Bawero
ro/IocoBOro pernctpa. HayHuTe neTb CNOr «Ma» Ha 3TOM TOHe, MOTOM
caenanTe rAMccaHAo Ha 6O/bLUYIO TEPLMIO BBEPX U NOAEPKUTE 3TOT TOH
[0 KOHUA TaKTa (Bam He npuaeTtca u3yyaTb TEOPUIO My3blKWU, YTOObI
BbINO/IHATL 3TM YMNPaXKHEHWA: MPOCTO MOBTOPAKTE 3a TepaneBTOM).
MoBTopuTE eweé TpW pasa, rapMOHUSA }KMBOTO FTMTAPHOro aKKOMMNaHeMeHTa
B 3TO Bpemsa meHseTcA. MNocse 3Toro caenante YeTblpe NOBTOPA Ha c/ore
«MMU» 1 YeTblpe NOBTOPA Ha C/ore «KMy».

BbINO/IHEHUE EXXEQHEBHbIX YNPAXHEHUN

MysblKafbHbIA TepanesT MNPea/ioKMT Bam HECKONbKO MPOCTbIX YMpaXkHeHun Aansa
eXeHeBHbIX 3aHATMI. 1A H1UX Bam BygeT npefoctas/ieH 3anmMcaHHbli akKOMNaHeMEeHT.
Bam notpebyeTca okono 30 MUHYT 415 TOTO, YTOBbI BbIMOAHWUTL 3TW yNpaXHeHus. Bbl camu
MOJKeTe peLlaTb, XOTUTe M Bbl BbINOMHATL 3TU yNpaXKHEeHUA M KaK YyacTo Bbl 6yaerte a1o
Aenatb. Y Bac 6yAeT BO3MOXHOCTb PeryisipHoO 06CyK4aTb BbINONHEHWNE STUX YNPaXKHEHU I
C My3bIKa/ibHbIM TEpanesToOM.

Bydem au moé yyacmue KOHguoeHyuanbHoIim?
[a, Mmbl caienaem Bce BO3MOXKHOE Ans obecnedyeHns KOHOUAEHUMANbHOCTH.

B xop4e aToro nccnepoBaHus Bol bygeTe B3aMMoAEeCcTBOBaTb C NPEACTaBUTENAMM HALLEN
nccnenoBaTeNbCKOM pynmnbl, KoTopble 6yayT cobupaTb AaHHble O BalWeM AblXaHWM,
rNOTaHWM, OTKALWIMBAHUM W peun, a TaKKe MNpPoBOAUTb Onpocbl. Mbl NOAYyYUM
OrPaHUYEHHYI0 MHOOPMALMIO M3 BawuMx MeaMUMHCKMX 3anuceit - Hanpumep, Balw
AMarHo3 1 pesyibTaTbl TECTOB — AJ1A TOro, YTo6bl y6e AnUTbCA, UTO Bbl OTBEYAETE KPUTEPUAM
oTbopa Yy4YyacTHMKOB g/ad 3TOr0  MUCCAedoBaHuAa. Mbl  Takke 3anuwem Bauwy
Aemorpaduryeckyto MHpopmauma (non, sospacr).

Ecnm Bbl cornacutech MpUHATL yyacTMe B uccnegosBaHuu, Bam 6yaet npucsoeH
YHUKa/NbHbIA HOMEp, KOTOPbIA 3ameHWUT Bawe umA, Hanpumep: «YdacTHMK 1». Bce
MOJlyYeHHble [aHHble, BK/KOYAA UMTaTbl M3 OMPOCOB M 3anucM rosioca, CTaHyT
nHdopmaumein 06 «YuactHMKe 1», TaK 4TO, Korga pesynbTaThl MCCaegoBaHuA GyayT
ony6aMKOBaHbl, HUKTO He CMOXeT Bac naeHTMounumposatb. Ecam mbl nposeaém onpoc ¢
Balmm yxaxknsatowmm 1 npusea&m U3 Hero umUTaThl, Bawe Mma 6yaeT Takwe 3ameHeHo
HOMEpPOM.

YYacTHUKK UccnefoBaTeIbCKOM rpynnbl, paboTtatowme B Caykbe NoMoLLM, NO-NpexRHEMY
b6yayT MmeTb AOCTYN K Bawum meguUMHCKMM 3anucAm B Bble3gHol nannvaTvsHOM
cnyx6e nomowm nogam ¢ BAC npu AHO LIKB Ceatutens Anekcusa, HO Te YJeHbl
nccnenoBaTeNbCKOM Tpynnbl, KOTopble He paboTatoT B Cnyxkbe — pyKkosBoautenw,
CneumansncT no CTaTUCTUKE U apyrne COTPYAHWKM yHMBepcuTeTa AHrauna PackuH — byaet
BMAETb TO/IbKO MHOOPMaLUmto 06 «YyacTHMKe 1». Bce yneHbl Halwel nccienoBaTes1bCKon
rpynnbl cnegyloT npodeccumoHanbHbIM cTaHAapTam obmeHa KoHduaeHuManbHom



nHdopMaLMeir, a 3TO 03HAYAET, YTO OHU He ByayT 0b6CyKAaTb UM AEUTLCA €l C KeM-
nnbo 3a Nnpesenamm KOmaHgpl.

HecmoTps Ha To, 4TO Mbl Aief1laem BCE BO3MOXKHOE, 4TODObl COXpaHUTb Balue yyacTve B sTom
nccnefoBaHUKM B TallHe, Mbl 06A3aHbl COOOWUTL Bam, YTO BO3MOMKHOCTb TOro, 4TO Bbl
byaete naeHTMOUUMpPOBaHbI, BCE Ke ocTaéTca. BAC - peakaa rpynna 3abonesaHuii. B
Mockse n MocKoBcKoi 061acTu NnpomBaeT Bcero okono 950 yenosek ¢ anarHosom BAC,
n Tonbko 110 naumeHToB HabnlogaeTtca B BblesgHoi mananatmBHOM cay»kbe nomolum
nogam ¢ BAC npu AHO LLKB CeatuTena Anekcua. Cnyxba nomowm nroaam ¢ BAC B Mockee
b6yaeT ynomaHyTa B Ny6AMKaLMAX U Npe3eHTaLmnsax o0 pesyabTaTax ucciegoanus. Moryt
6bITb NPUBEAEHbI LUTaTbl U3 BalumMx MHTEPBbLIO U NPOAEMOHCTPUPOBAHbLI 06pa3Lbl Bawero
rosoca.

I'Iomanyi/’lCTa, BHMMATE/IbHO OUEHUTE 3TN PUCKU, NPUHNMAA PELLUEHUE O TOM, XOTUTE N
Bbl y4aCTBOBaTb B Hallem nccaeaosaHuUn.

Ymo npou3soiidem ¢ moii uHpopmayueli, komopasa 6ydem nosyyeHa om meHA?

Bawa nuyHaa naeHtTnduumpyemas nHdopmauma (bopma MHPGopMMpPOBAHHOTO cornacus,
HOMEep Y4YacTHWKA) OyaeT oTaeneHa OT KOHOUAEHUMANbHbIX OAHHbIX (MeauUMHCKanA
MHPOPMaLMA, pe3yNbTaTbl TECTa, MHTEPBbIO) NPU MEPBOM Ke BOSMOXKHOCTHU.

Bca cobpaHHaa MHPopmauma byaeT 3almuieHa Napoaem M HafEeHO COoXpaHeHa B
KOMMNbIOTEPHOM cucTeme Bble3gHOM NananaTtuBHOM cayx6bl nomom noaam ¢ BAC npu
AHO LKB Ceatutena AneKkcus M Ha cepBepe yHuBepcuTeta AHrams PackumH. ®opma
MHPOPMMPOBAHHOIO cornacusa 1 Baw HoMep y4acTHWMKa ByayT XpaHUTbCA OTAE/NbHO OT
AaHHbIX MCCnenoBaHMA B 3aKpbiTom celde BbiesgHoM NananaTMBHOM CAyXK6bl MOMOLM
nogam ¢ BAC npu AHO LKE Ceatutena Anekcuma.

AHanu3 BaWWX UHOMBUAYANbHbLIX AAHHbIX (Hanpumep, U3MEHEeHMA pPe3y/bTaToB TecTa
mexxkgy 1-i, 6-n, 12-h n 16- HepenAMMU) M JaHHbIX APYrMX Y4acTHUKOB 6yayT
npeacTaBfeHbl B AOKTOPCKOM AauccepTauun Anucbl Anpeneson-Kosnomeinueson, B
Hay4HbIX Ny6AMKaUMAX U Npe3eHTaumaAx. Nocne 3aBeplieHns UccnefoBaHns, AaHHble He
6yAyT MCNONb30BATLCA A1 UHBIX LieSIe, KPOME PacipoCTPaHEHUs Pe3y/ibTaTos.

Bbl CMOXeTe noslyyaTb MHAMBMAYAbHbIE AaHHble Balwmx TecToB U nsmepeHuin. OgHako
332 06bACHEHNEM pe3ynbTaToB 3TUX TEeCcToB Bam HyXHO 6yaeT obpaTuTbca K CBOeEmy
flevallemy Bpady, TaK KaK Y4YyacTHMKM MWCCeaoBaTe/ibCKOM rpynna He obnagatoT
KBanuduKaumen, No3BoNAOLWEN MHTEPNPETUPOBATL 3TY MHPOPMaLMIO.

Bydym nu eo3meuseHbl MOU MPAHCMOPMHbIe pacxoodbi?

Baluu TpaHCNOPTHbIE pacxoAbl Ha TPW MoceleHna nabopaTopumn 6yayT BO3mMeLLEHbl UK
Ans Bac 6yaet opraHM3oBaH 6ecnaaTHbI TPaHCNOPT.



KaKkoebl 803MOxHble HeA0OCMAaMKU UaAU PUCKU yYacmus 8 uccnedosaHuu?

3To0 wuccnepoBaHvMe noTpebyeT ¢ Bawei cTOpOHbI BpemeHHbIX 3aTpaTt: obuwgas
NPOAOJIKUTENIbHOCTb BCEX TECTOB M OMPOCOB COCTAaBUT MPUMEPHO 8 4acoB, CeaHcChbl
MY3bIKa/IbHOM Tepanum cocTaBaT 12 YacoB, PEKOMEHAYEMbIE eXKeAHEBHbIE YNpPaXKHEeHUA
TakXe noTpebytoT BpemeHu. Ecain Bbl cunTaeTe, 4TO 3TO MOMKET NpeacTaBAATb TPYAHOCTb
ana Bac, To 3To0 uccnegosaHme Bam He nogxoanT.

Mys3blKafnbHble ynpaxHeHus, pa3paboTaHHble A8 3TOro uccienoBaHusa, 6e3onacHbl U
NErkn B UCMONHEHUU. TeM He MeHee, Bbl MOMKETe WCMbITbIBaTb NErkKuii GU3NYECKuit
ANCKOMOOPT MW YCTaNOCTb, CBA3aHHbIE C PpaboTOM MbILLLL TPU OCBOEHUWN HOBbIX METO0B
ObIXaHUA U 3BYKOU3BNEYEHUA. B Hauaie KaXKa0ro 3aHATMA My3blKa/ibHbll TepanesT byaeT
HanomMuMHaTb Bam O HeobXxoAMMOCTM caenaTb nepeablwKy, ecan Bbl nouyyscTByeTe
YCTanocTb UAM AUCKOMOOPT. Bbl CMOXKeTe OTAOXHYTb MO Mepe HeobXoaMMOCTU Ha
NPOTAXEHNW BCEX CeaHCOB. Bam He npuaeTca Aenatb Kakme-nnMbo yrnpaxHeHus, KoTopble
BbI3bIBAlOT y Bac guckomoopT.

ObcyxkaeHue Baluero ApIxaHWs, I10TaHUSA, OTKALW/IMBAHUA U peyeBbiX GYHKLMI BO Bpems
ceaHca My3blKa/ibHOM Tepanum 1 TeCTMPOBAHWA MOXET Bbl3BaTb y Bac paccTpoicteo nam
TpeBory. TepaneBT M acCUCTEHTbl NPOdEcCMOHasbHO MNOATOTOB/IEHBI W FOTOBBI
noasaep»katb Bac, ecnu Takas cuTyauma BO3HUKHET. Bam He 06s3aTe/ibHO y4acTBOBaTb B
AVCKYCCUAX UM OTBEYATb Ha BOMPOCHI, KOTOPble MOryT Bac oropunTo.

HakoHeu, Bbl MOKeTe UCMbITbIBaTb HE3HAUNTENbHbIN PUINYECKUIA AUCKOMPOPT BO Bpems
TECTOB: HanpuMep, NPU TECTUPOBAHUN FNOTaHWUA B TabopaTopuun. Bbl MOXKeTe NonpocuTb
MeZMLMHCKOrO CreLmanncTa npekpaTuTb TecT, eciu npoueaypa AocCTaBnaseT Bam
OLYTUMBbIN ANCKOMPOPT.

Moezy au s omkazamscsa om yyacmus 6 UccnedoeaHuu U Kak?

[a, Bbl moXKeTe 0TKa3aTbCA OT y4acTMA B 3TOM UCCNe0BaHUN B 1060 MOMEHT, M Bam He
HY)KHO 06BACHATL NPUUMHbLI. Ecin Bbl XOTUTE OTKA3aTbCA, MOXKanyiicra, obpatnutech K
uccnepgosatento (Anuce Anpeneso-Konomeliuesol) uWAM  Hanuwute el Mo
3NeKTpoHHOMY aapecy alisa.apreleva@pgr.anglia.ac.uk.

Ecnu Bbl pelunte npekpaTuTb y4acTBOBaTb, Bbl MOXKeTe AaTb cornacue Ha 1o, 4Tobbl Bawwm
JaHHble, yXKe cobpaHHble B NpoLecce UCCNef0BaHMSA, BCE eLLle NCNOAb30BaaUCh B paboTe,
uAnM Bbl MoXKeTe yAanuTb BCe CBOM AaHHble U3 UCC/efoBaHMA. Bbl moxeTe NpUHATD
peleHne yaanuTb CBOM AaHHble B Nt060M MOMeHT ao 17-i Heaenu ¢ AaTbhl Havana
uccnefoBaHuUA.

Ymo ewj€ MHe Hy#HO 3HaMb 06 samom uccaedosaHuu?

O6paTtuTe BHUMaHME, YTO, NOKa Bbl yyacTByeTe B 3TOM McCaeaoBaHMU, Bbl He moxeTe
Nno/sb30BaTbCA APYIMMM 3KCMEPUMEHTANbHbIMU METOL4aMM MO paboTe € AbIXaHUEM,
rnoTaHMeM, OTKal/MBaHMEM WAM pedybto. Bbl no-npexHemy Oyaete nonayyaTb
CTaHOAPTHYI0 KBaAMPUUMPOBAHHYIO MOMOLLb Bble3aHoM NaniMaTMBHOM CayKObl NOMOLLLN
noaam ¢ BAC npn AHO LIKB CatuTtena Anekcus.
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Moxkanyncra, coobmTte nccaefoBaTeIbCKOM rpynne, ecnm Bol 6epemeHHbl nan MoxKeTe
6bITb HepemeHHbl, 4Tobbl Mbl obecneunnn gns Bac 6e3onacHyo anbTepHaTUBY BUAEO-
pPEeHTreHoCKoNMYeckomy nccnegoBaHuio rnotaHus (VFSS).

Manobbi

Ecnun Y BaC NoABATCA )KafIO6bI, Kacawouwmeca aToro nccnegoBaHuA, HO)i(aﬂyl)'ICTa, CHayana
CBAXUTECD C HAMU!

o Anuca AnpeneBa-KonomeiiueBa, BeayLumnii uccnenoBatesb, SNEKTPOHHbIN
appec: alisa.apreleva@pgr.anglia.ac.uk

e JleB BagumoBuu bpbines, MeguULNHCKMIA PYyKOBOAMUTENb UCCNE0BAHMA B
MocKBe; 3NeKTPOoHHbIN agpec: lev.brylev@gmail.com

e [lexXypHbliA KoopauHaTop BbiesgHoW nannanatmMBHOW cAy*Kbbl nomoLym
nogam ¢ BAC npn AHO LLKB CeatuTena Anekcus, sNeKTPOHHbIN agpec:
post.alsmoscow@gmail.com un info@alsfund.ru; TenedoHbl: 8 (903) 625-
54-52, 8 (901) 593-60-00

Ecnrv npobnema He 6yger paspeweHa, Bbl moxeTe o06patutbca B CekpeTapuat
YHuBepcuteta AHMAMA PacKkWH. DNeKTpoHHble agpeca: paul.bogle@anglia.ac.uk un
complaints@anglia.ac.uk. MoutoBbii agpec: Office of the Secretary and Clerk, Anglia
Ruskin University, Bishop Hall Lane, Chelmsford, Essex, CM1 1SQ. Ecam Bbl nuweTe Ha
PYCCKOM fA3blKe, HauyHUTe cBoe cooblieHne o¢pason: «This is a complaint about a
postgraduate research study at Anglia Ruskin University, ALSS department. The following
message is in Russian». MowauTe Konuio coobuieHua pokTopy AnekcaHgpy Crpur,
HayuyHomy pykosoauTesnto B Kembpuaxke, BennkobputaHusa, No 3N1eKTPOHHOMY agpecy:
alex.street@anglia.ac.uk. Bawa xanoba 6yaer paccmoTpeHa B TedyeHue 5 pabounx aHen,
oTBeT byAeT NpeaoCcTaB/ieH B KpaTyallume BOSMOMKHbIE CPOKM NOC/IE 3TOrO.
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;@ Anglia Ruskin
University

MHOOPMUPOBAHHOE COT/IACUE YYACTHUKA UCCNELOBAHUA (pas nioaeii ¢ BAC)

®.1.0 YYACTHUKA:

HA3BAHUE TMMPOEKTA: UamepeHue 3ddeKkTa NpoTOKONA My3blKanbHOW Tepanuu Ha
ObixaTenbHble U BynbbapHble GYHKUMM MNaALMEHTOB C PaHHEN W cpeaHen craguen
6OKOBOrO  amMMOTPOdMUYECKOrO CK/JEepo3a: CMeLaHHbIM MeToh aHanu3a Cepuu
CUTYaALMOHHbIX UCCNef0BaAHUN.

BEAYLLUN MCCNEOOBATE/b: Anuca AnpeneBa-Konomenuesa, MarucTp,
CepTUOULMPOBAHHDBIA  My3blKanbHbIM  TepaneBT  (CLWA), cepTudULMpPOBaHHbLIN
HEBPONOrMYECKUIN My3bIKa/ibHbI TepanesT, acnuMpaHT YHuBepcuTeTa AHrAMA PackuH,
Cambridge Campus, East Rd, Cambridge CB1 1PT, UK. 2neKTpOHHbIN agpec:
alisa.apreleva@pgr.anglia.ac.uk

HAYYHOE PYKOBO/CTBO: aoktop AnekcaHap CtpuT (Alexander Street) u goktop Mopr
daxHep (Jorg Fachner), uccnepgosatenn uccnegosatenn Kambpupgkckoro MHCTUTYTa
Nccneposanuii MysbikanbHoi Tepanuu, YHusepcuteT AHramAa PackuH, Young Street,
Cambridge, CB1 2LZ, UK (KambpuaK, Bennkobputanua) (Kambpuax, BennkobputaHms),
Nee BagumoBu4y Bpblnés, MeaAULMHCKUI pyKoBoaAuTeNb Bble3gHOW nananaTtuUBHOM
cnyx6bl nomoLum nogam ¢ BAC npu AHO UKBE Ceatutena Anekcusa (Mocksa, Poccus).

[ A cornaceH (cornacHa) npWHATbL Yy4yacTMe B  BbILEYNOMSAHYTOM
uccnegosaHmn. A npountan(a) MHPOPMALMOHHBIA NUCT  y4yaCTHUKA
(sepcus 1.1, 10 deBpans 2018 roga) aToro uccienoBaHusA. A noHMmato, B
Yyem 3aK/lOYaeTcs Moe YyyacTue B WCCNedoBaHUKM, W noayyun(a)
YyO0BNETBOPUTE/IbHbIE OTBETHI HA BCE MOW BOMPOCHI.

[J A noHMMalo, YTO A MOTY OTKa3aTbCA OT y4acTMA B UCCIeA0BaHWUN B Nitoboe
Bpems, 6e3 06bACHEHUA NPUYMH.

0 A mory 3agatb noboit Bonpoc B Noboe Bpems A0 U BO Bpems
nccrenoBaHms.

[J A noHMmalo, 4To NPOM3ONAET C MOMMM AaHHbIMU, COBpPaHHbIMMK ANA
nuccnenoBaHus.
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[1 A pao paspewleHMe Ha TO, 4YTOBbl MOW NMYHbIE  AOKYMEHTbI
npocMaTpmMBaINCh YNEHAMWN UCCNen0BaTeIbCKOM rpynnbl, paboTatoLleit B
BblesaHol nannvMaTmeHoM cayxbe nomouwm nogam ¢ BAC npu AHO LUKB
Ceatutens Anekcus, B Tom obbeme, B KOTOPOM 3TO Heobxogumo Ans
MOEro y4acTus B 3TOM UCCAeaoBaHUN.

[ MHe 6blna npegoctasBsiieHa Konua 3Toit popmbl MHPOpmMMpPOBaHHOIO
cornacua n MHGopMaLMOHHBIM TNCTOK y4acTHUKa.

[J A noHuMmalo, 4To uUMTaTbl M3 MOMX OMPOCOB ByAyT WMCNO/b30BaHbI NpwU
pacnpocTpaHeHun uccaesoBaHums.

[J A NOHMMAlO, YTO MOM 3aNUCK MOEro ros0ca MOryT MCMOJ/b30BaTbCA AA
pacnpocTpaHeHns nccneaoBaHuUin.

[l A pawo  paspeweHune nccnenoBaTesibCKOM rpynne npoBecTH
cobecefoBaHMe C yXaXKMBAIOLMM 32 MHOM YE/TOBEKOM.

[ A xouy nonyyaTb MHAMBUAYANbHbIE Pe3YyAbTaTbl CBOUX TECTOB.

3almTa AaHHBIX: A cornaceH (cornacHa) ¢ Tem, 4Tobbl yHUBEpPCUTET AHIINA PacKuH U
BblesgHaa nannuatmBHaa cayxkba nomowm nwgam ¢ BAC npu AHO UKB CeaTtutens
AneKkcua obpabaTbiBann NpenoCcTaBNeHHbIE MHOK MepcoHasibHble gaHHble. fl cornaceH
(cornacHa) Ha 06paboTKy 3TMX JaHHbIX ANA  AbbiX  Uenen, CBA3aHHbIX C
nccnenoBaTeNbCKUM NPOEKTOM, KaK 3TO Bbl/1I0 MHE Pa3bACHEHO.

®.N.0. yyacTHuMKa Moanucob [aTa

®.N.0. cBupetens Moanucob [aTta

[Jata 10.02.2018
Bepcua 1.1.
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A XO4Y OTKA3ATbCA OT YYACTUA B 3TOM NCCNEAOBAHUU

Ecnun Bbl xOTUTE OTKA3aTbCA OT y4acTMA B 3TOM UCCAeA0BAHUM, NOXKANYNCTa, 06paTUTeCh
K wuccnegosatento (Anuce Anpenesoli-Konomenueson) wam  Hanuwute e no
3NeKTpoOHHOMY agpecy alisa.apreleva@pgr.anglia.ac.uk. Bam He HyXHO yKasbiBaTb
NPUYKHY, NO KOTOPOW Bbl XOTUTE OTKasaTbcA. MoXanylicTa, coobwmTe MccienoBaTento,
pa3spelsaeTte A Bbl MCNob30BaTh Te AaHHble 0 Bac, KoTopble yke cobpaHbl, B onncaHum
M pacnpocTpaHeHMM pe3ynbTaToB UCCAELO0BAHUA.
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Appendix E. Participant information sheet, consent and
withdrawal form (for caregivers of persons with ALS, in
Russian)
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NHOOPMALIMOHHDIN INCTOK YYACTHUKA UCCNEAOBAHUA (ans yxammsaiowmx)

Bepcusa 1.1, 10 depans 2018

Pasaen A: UccnepoBaTtenbckuii NMpoekt

HaszeaHue uccnedoeaHusn

N3mepeHne addeKTa NPOTOKONA My3blKaNbHOWN Tepanmu Ha AbixaTenbHble U 6yibbapHble
OYHKUMM NauUMEHTOB C paHHel M cpeaHel cTaameir GOKOBOro ammoTpodUyecKoro
CKNepo3a: CMeLlaHHbI MeToA aHaiM3a Cepun CUTYaLMOHHbIX UCCNea0BaHNIM

(Measuring the effects of a music therapy protocol on respiratory and bulbar functions in
patients with early and mid-stage amyotrophic lateral sclerosis: mixed methods single
case study series)

Mpuznawenue K yyacmuio 8 uccnedosaHuu

Mbl npurnawaem Bac NpUHATbL ydyacTue B KJAMHUMYECKOM WUCCeAO0BaHWU, MU3y4vatolem
BO3,D,€VICTBM€ My3blKaanOVI Tepannn Ha AbiXaHWe, OTKalWw/nBaHWUE, TNOoTaHWe U peyb
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nogen, crpagalowmnx 60KOBbIM aMUOTPOPUUECKMM CKNepo3oM. BaskHo, uTobbl Bbl
MOHUMAaN, B YEM 3aK/I0YAETCA UCC/Ie[0BaHME M KaKOBa MOXKET 6bITb Balua B HEM posib.

BHMMaTeNIbHO npounTaiiTe 3TOT WHPOPMALMOHHBIA NUCTOK. [Mpexkae 4Yem MPUHATb
pelweHwue, ybeautecb B TOM, YTO €ro CoAepKaHue NONHOCTbIO Bam noHATHO. Ecan Bam
YTO-TO HEACHO WM HY)KHA [ONOJSHWUTENbHas MHbOPMaLMA, NOXKaAyhicTa, 3ajasanTte
BOMPOCHI. ATy MHGOPMALMIO MOXKHO 06CY»KaaTb C Apyrumu ntoabmMu. He Toponutech U
B3BECbTE BCE «3a» M «NPOTUBY, MPEXAe YeM AaTb COracue Ha yyacTue B UCCef0BaHuM.

Lenb uccnedoeaHus

BokoBolt amuoTpoduyecknin  cknepos (BAC), TakKe W3BECTHbI Kak 60ne3Hb
OBUraTeNIbHOTO HEMpPOHa, — 3TO peaKoe 3abosieBaHUE, BAUAIOLLEE HA HEPBHbIE KAETKU
rO/JIOBHOTO WM CMMHHOTO Mo3ra. Mpu MOparKeHUn ABUraTesibHbIX HEMPOHOB MO3rOBOrO
CTBOJIAa HapywaeTcA paboTa MbIWL, OTBETCTBEHHbIX 3a AblXaHWe, OTKAL/MBaHME,
rNOTaHMe U peyb. ITO MOMKET MPMBOAMTb K HapyLleHWIo Kawna («gucryccua») wm
3aTPYOHEHMAM NpU  AbIXaHUW  («AUCMHO3»), [0TaHuM  («aucdarva») U peun
(«amsapTpun»).

Mbl XOTMM BbIACHWUTb, MOTYT /I My3blKOTEPANEBTUYECKNE YNpaXKeHUA, Takue Kak
penakcauus, nerkas pacTa)KKa, AblXxaHWe W neHwe, nomodb Awaam ¢ BAC ponbue
COXPaHUTb HOPMaNbHOE AbIXaHWe, rNOTaHMe, OTKAW/IMBaAHUE U peyb. Mbl TaKKe ULLeM
ONTUMaANbHbIA MeToZ namepeHusa 3PPeKToB My3blKasbHOM Tepanum Ha 3TM QYHKLUN U
XOTUM MOHATb, HACKONbKO Ntoan ¢ BAC MOTMBMPOBAHbI y4acTBOBATb B MUCC/eL0BaHUAX
MYy3blKa/IbHOM Tepanuu.

[aHHble, cobpaHHble B Xo4e 3TOro nccneaoBaHuaA, BNOCAeACTBMM NO3BOJIAT pa3paboTaTtb
b6onee macwrtabHoe uccnepgoBaHve 3¢GGEKTOB My3blKalbHOW TepanuuM Ha ApblxaHue,
rnoTaHue, oTKawAnBaHMe 1 pedb aogei ¢ BAC. KoHeyHas uenb 3Toro ucciesoBaHusa —
co34aTb NPOBEPEHHYID CUCTEMY YMParKHEHWI, KOTopble MOryT ObiTb MCMNONb30BaHbI
My3blKafibHbIMM TepanesTaMu, paboTatowmmu ¢ naumeHTamu BAC no Bcemy mupy.

3T0 wccnenoBaHMe MNPOBOAMTCA B PaMKax NPOrpamMmbl AOKTOPCKMX MCCef0BaHWUM
YHusepcuteta AHrnma PackuH (KembpuaxK, BenukobputaHua) npu coTpyaHu4YecTse C
BblesgHon nannuatmeHoM cayxkboit nomowm ntogam ¢ BAC npu AHO LKB Cesatutens
Anekcus (Mocksa, Poccus).

Beaywui nccneposatenb - Anuca AnpeneBa-Konomeiiuesa, Mmarucrp,
cepTMdULMpPOBaHHbIA  My3blKanbHblit  TepanesT  (CLUA),  cepTudmLMpoBaHHbIN
HEBPO/IOIMYECKMI My3bIKa/ibHbIM TepanesT, acnupaHT YHuBepcuteTa AHIAMA PacKuH,
Cambridge Campus, East Rd, Cambridge CB1 1PT, UK. 3neKTpOHHbIA agpec:
alisa.apreleva@pgr.anglia.ac.uk
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HayuyHble pykoBoguTenn uccnenosaHua: aokTop Anekcangp Ctpur (Alexander Street) n
poktop Mopr ®axHep (J6rg Fachner), viccneposateny Kambpumsckoro WMHcTUTYTa
UccnepoBaHuii MysbikanbHolt Tepanun, YHusepcuTeT AHrnma PackuH, Young Street,
Cambridge, CB1 2LZ, UK (Kambpuax, BennkobputaHua), n Slee Bagumosuu bpbinés,
MeAULMHCKUIA pyKoBOAMUTENb Bble3aHoM nannimMaTMBHoM cny»K6bl nomoum noaam ¢ BAC
npu AHO UKBE CeaTtutens Anekcua (Mocksa, Poccusa).

3auem MeHs npuzaawarom yyacmeoeams? Kmo ewé nonyvyun makoe npuznaweHue?

Mbl npurnawaem HefaBHO AMArHOCTUMPOBAHHBIX NALMEHTOB BblesgHoM nanivMaTuBHOM
cny6bl nomowm noaam ¢ BAC npn AHO LKBE CBaTtutensa Anekcua, C paspelueHus
MegULUMHCKOro aupeKktopa Cayxbbl. [na wnccnenoBaHWs HYXKHO He 6onee BOCbMM
YYaCTHUKOB.

Yxaxusaowmm 3a ntogbmm ¢ BAC, NpMHMMAOWMMKM y4acTUe B UCCNeA0BaHUMN, TaKKe
npeaioXeHo Noy4acTBOBaTb B HEOONbLWMX UHTEPBbLIO. Yenosek ¢ BAC, yyacTBytoLWwmii B
3TOM MCCNenoBaHUM, CKasan, uTo Bbl ABNAETECh ero yxaXKMBAKLWMM U pa3peLlums Ham
cBA3aTbcA ¢ Bamun. Mbl npurnawaem Bac yyactBoBaTtb B ONpocax, Tak Kak Aymaem, 4To Bbl
MOXKeTe NpefoCcTaBUTb LIEHHbIE CBEAEHMA /1A 3TOr0 UCCAef0BaHUA.

Opyrve yxaxusatowme 3a ntogabmm ¢ BAC — y4acTHMKaMM 3TOrO UCCAeA0BaHUA — TaKKe
6yayT npuraaLleHbl.

Moey nu a omkaszamecs om yyacmus?

Mbl noHMMaem, 4YTO yyacTue B UCCAea0BaHUU n0Tpe6yeT AONONTHUTENbHbBIX CUN U
BpemeHu. Bbl nmeeTe NosIHOE NPaBO OTKa3aTbCA OT y4acTuA 6e3 06bACHeHUA NPUYUHDI.

Kakoli nonb3bl A1 mo2y oxudams om yyacmus e uccnedoeaHuu?

Kaxabiit yenoBek ¢ BAC, yuyacTBylowWwMi B wWcCAeaoBaHWW, MNOAYYMT ABeHaALaTb
6ecnnaTHbIX MHANBMAYA/IbHbIX CEAHCOB MY3bIKa/IbHOM Tepanuun ¢ cepTUPULMPOBAHHBIM
My3bIKa/IbHbIM TEpaneBTOM Ha AOMY; WMHCTPYKLUMIO MO BbIMNONHEHUIO HECAOMKHbIX
eXKeHEeBHbIX YNpaxKHEeHUN C My3blKa/IbHbIM COMPOBOXKAEHMEM B BUAEe ayanodaiinos; un



JIUCTOBKY MO MOAAEPKAHWUIO 30POBbSA PEYEBOro anmnapaTa. HeckonbKo pas B TeueHue
CpOKa uccnegoBaHusa OyayT npousBedeHbl 3amepbl WX AbIXaHWA, [NOTaHUA,
OTKAWW/IMBAHWUA U peuun. o KenaHWto, YYaCTHUKU WUCCAeZ0BaHWUA CMOTYT MOAYyYUTb
WUHAMBUAYANbHbIE PE3Y/IbTaTbl STUX USMEPEHUIA.

Camoe rnaBHoe, Bawe yyacTve no3BoanuT cobpaTb LIEHHYIO U YHUKANAbHYIO MHGOPMALLUIO
O BAMAHMM My3blKanbHOW Tepanuu npu BAC, M OTKpoeT nyTb K AajbHEeNWum
uccnenoBaHUAM B 0bnactm peabunutaunm nogei ¢ bAC.

IMonyyeHo nu 00ob6peHue smu4yecKo2o Komumema?

[aHHoe nccnegoBaHme nonyunno ogobpeHne Kommteta no sTuke YHUBepcuteta AHrImsA
PackuH (KambpuaK, BennkobputaHua) m MOCKOBCKOrO rOpOACKOro He3aBMCMMOTO
aTn4yeckoro komuteta (MIMK) (Mocksa, Poccus).

Kakoebl UCmOYHUKU (hUHAHCUPOBAHUSA?

[aHHoe wccnepgoBaHve 4acTMyHO  duHaHcupyeTca ®oHgom CTuBeHa XOKMHra
(BennkobputaHus).

Kak 6ydym ucnonb3068aHb! pe3ynabmamsl uccnedoeaHus?

PesynbTatbl 3TOro mMccneposBaHua OyayT npeacTaBAeHbl B AOKTOPCKOM AuccepTaumu
Anvcbl Anpenesoi-KonomenueBoid, M noay4yaT pPacnpocTpaHeHWe B BUAE HAy4YHbIX
ny6MKaLMi, Npe3eHTauuii U B CpecTBax MaccoBoi MHGoOpMaL UK.

Bbl nonyunte oCHOBHble BbIBOAbI UCCNeAO0BAaHUA NO BIIEKTPOHHOVI noyTte, Kak TOJ/IbKO
OHU CTAHYT AOCTYNMHbI.

Paspen b: Balle yyacTue B MuccaeaoBaHum

Ymo mHe HyxHO 6ydem dename?

Bam Byaer npeasnoxeHo NpoOMTM KOPOTKUIA Onpoc nepes Tem, Kak yenosek ¢ BAC, 3a
KOTOpbIM Bbl yxakuBaeTe, HauyHET 3aHATUSA My3blKa/ibHOW Tepanuen (Hegena No 5) m



nocne ux 3aseplueHua (Hegena Ne 13). Onpoc 6yaeT cocToATb U3 HECKOIbKUX BOMPOCOB O
ceaHcax My3blKa/ibHOM Tepanun n ux adpdekTte, Hanpumep: «Kakoe BANSHWUE, NO-BaLLEMY,
My3blKasbHan Tepanua MOKET OKas3aTb Ha AbiXxaHue U rnoTaHue (4enoseka c BAC)?».
HayyHbI aCCUCTEHT 3anuweT BalM OTBETbl M 3aTemM MNPOYMTAET WX BCAYX, 4TOObI
YO0CTOBEPUTLCA, YTO BCE ObINO 3anmMcaHO BepPHO. Ayamo- M BMAEO3ANUCb BECTUCH He
6yaeT. HTepBbio byaeT npoBoanTbCA Y Bac Ha gomy unum B apyrom mecte, rae Bam byaet
yA06HO pasroBapuBaTth C MHTEPBLIOEPOM.

Bydem au moé yyacmue KOHGUOeHYuanbHbIM?

[a, mbl coenaem Bce BO3MOXKHOE ans obecnedeHns KOHPUAEHUNANbHOCTY.

Kaxkgomy 4enoseky ¢ BAC, yvacTsylollemy B uWccienoBaHUW, 6yaeT MpPUCBOEH
YHUKANbHbIN HOMEP, 3aMEeHSIOWNN UMA, Hanpumep: «Y4acTHUMK 1». Bce nonyyeHHble
AaHHble, BKAOYasA UUTaTbl U3 Ballmx onpocos, CTaHyT nHbopmaumnen 06 «YyacTHuKe 1»,
TaK 4TO, KOrfa pesynbTaTtbl UccnenoBaHua OyayT onyb/MKOBaAHbI, HUKTO HE CMOXET
NAEHTUPULUMPOBATL YH4aCTHUKOB.

Korga mbl npoBegém onpoc ¢ Bamu Kak € yxaxusalowmum 1 3anuwem pesynbTaTbl, UMA
yenoseka ¢ BAC TakKe byaeT 3ameHeHO HOmepom. Bawe mma uam agpyrue nAndHble
OaHHble, KpOMme Tex, KOTOpbiMK Bbl pelinMTe noaenntbca B MHTEPBbLIO, ByayT BNMCaHbI
TO/bKO B popMy MHPOPMMPOBAHHOIO coracus, KoTopyto Bbl nognuwerte.

HecmoTpsa Ha To, YTO Mbl Aefilaem BCE BO3MOXKHOE, YTOObI COXPaHUTL Balle yyacTve B 3TOM
nccaefoBaHUM B TaliHe, Mbl 06A3aHbl cOOOWMTL Bam, 4TO BO3MOMKHOCTb TOrO, YTO Bbl
bynete naeHTMdUUMpPOBaHbI, BCE e ocTaétca. BAC - peakaa rpynna 3abonesaHuii. B
Mockse n MockoBcKoi 061acTu npoxmBaeT Bcero okoao 950 yenosek ¢ anarHozom bAC,
n Tonbko 110 naumeHToB HabnlogaeTtca B BolesgHoi mananatmeHOM cayxkbe nomolum
nogam ¢ BAC npu AHO LUKB CeatuTena Anekcua. Cnyxb6a nomowm ntoaam ¢ BAC B Mockse
b6yaet ynomaHyta B NybAMKaumsax M NpeseHTauMax O pe3ynbTaTax uccnepoBaHuA. B
nccnefoBaHUM MOTYT 6bITb NPUBEAEHbI LMTaTbl M3 Balumx oTBETOB M yNOMAHYT Balwl cTaTyc
YXaXKMBAIOLLLETO.

I'Io>+<anyl7|CTa, BHMMATE/IbHO OUEHUTE 3TN PUCKU, NPUHNUMAA PELLEHNE O TOM, XOTUTE N
Bbi y4acCTBOBaTb B Hawem nccaeanosaHun.

Ymo npousoiidem c moii uHpopmayueli, kKomopasa 6ydem nosyyeHa om meHA?



Bawa nuyHaa ngeHtudpunumpyemasn nHbopmaums (popma nHGopmMMpoBaHHOIO cornacus)
byneT oTaeneHa OT KOHdUAEHUMANbHBIX AAHHbIX (pe3yabTaT onpoca) Npu nepBon xe
BO3MOHOCTMU.

Bca cobpaHHas MHbopmauma OyaeT 3awmuieHa NaposeM M HafeXHO COXpaHeHa B
KOMMbIOTEPHOWN cncTeme BblesgHoi nananatnsHoi cny6bbl nomowm noaam ¢ bBAC npwm
AHO UKB Ceatutena Anekcua un Ha cepsepe yHuBepcutetra AHrnma PackuH. ®opma
MHPOPMMPOBAHHOIO cornacua byaeT XpaHUTbCA OTAENbHO OT AaHHbIX UCCNeAO0BaHUA B
3aKpbITOM ceitde BblesgHol nananatmeHom cnyx6bl nomoum ntogam ¢ BAC npu AHO LKB
Ceatutens Anekcus.

LUuTaTbl M3 Bawwux onpocos byayT npeacTaBneHbl B AOKTOPCKOW AnccepTaumm Anuchbl
AnpeneBoii-Konomeliuesoi, B HaydHbiXx Nyb6aMKaumsax U npeseHTauuax. Mocne
3aBepLUeHMA UCCnefoBaHusa, AaHHble He ByayT UCNoNb30BaTbCA ANA UHBIX Lenen, Kpome
pacnpocTpaHeHUs pe3ynbTaToBs.

Kakoebl 803MO¥Hble HedocmamKu uau PUCKU Om y4yacmus e uccnedosaHuu?

370 uccneaoBaHue notpebyeT ¢ Bawel CTOPOHbI BPeMEHHbIX 3aTpaT: ABa MHTEPBbIO
CYMMapHO 3aiiMyT OKOJ10 04HOTO Yaca Bawiero BpemeHu.

ObcykaeHune Bawen ponn yxaxkusatouiero 3a yesosekom ¢ BAC moskeT BbI3BaTh y Bac
paccTpoicTBO MK TpeBory. TepanesT U acCUCTEHTbI MPOPECCUOHANBHO NOATOTOB/EHbI U
rotosbl moadepskaTb Bac, ecan Takas cuTyauus BO3HMKHeT. Bam He o06s3aTesibHO
y4yacTBOBaTb B AMCKYCCUAX MM OTBEYATb Ha BOMPOCHI, KOTOPbIE MOryT Bac oropumnTs.

Moezy nu a omkaszameca om yyacmus 8 uccnedo8aHUU U KaK?

[a, Bbl MOXeTe 0TKa3aTbCA OT y4acTusA B 3TOM UCCNeA0BaHUN B 10601 MOMEHT, 1 Bam He
HY}XHO 06BbACHATb NPUUMHBLIL. Ecan Bbl XxOTUTE OTKasaTbCA, MoXKanyicra, obpatutech K
uccneposatento  (Anuce Anpeneson-Kosomenueson) uAM  HanuwuTe en  no
3NeKTpoHHOMY aapecy alisa.apreleva@pgr.anglia.ac.uk.

Ecnu Bbl pewunte npekpaTuUTb y4acTBOBATb, Bbl MOXKeTe AaTb cornacue Ha To, yTO6bI Bawm
AaHHbIE, yXKe CO6paHHbIe B npouecce nccnegosaHua, sce ewe Mcnosib3oBasincb B pa60Te,
unu Bbl moXKeTe yaanuTb BCe CBOW AaHHble U3 MUcCnefoBaHWA. Bbl moxeTe NpUHATL
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pelweHre yaanuTb CBOM AaHHble B 060N MOMeHT go 17-i HeZenu € gaTtbl Hadyana
nccnegoBaHmA.



Ymo ewyé mHe Hy»CHO 3HamMb 06 amom uccnedosaHuu?

Mbl pekomeHayem Bam o6cyanTb Bawe yyactme B 3TOM UCCNEA0BAHUN C YEOBEKOM C
BAC, 3a KoTopbIM Bbl yxaXkusaerte.

Manobui

Ecnn y Bac noasatca )Kal'IO6bI, Kacaruwpmeca 3Toro nccnegoBaHumsa, no»(anyﬁCTa, CHa4ana
CBAXUTECb C HaMu:

e Anuca AnpeneBa-KonomeiiueBa, BeayLunin uccnenoBaTenb, SNEKTPOHHbIN
agpec: alisa.apreleva@pgr.anglia.ac.uk

e Jles BagnmoBuu bpbines, MeanLMHCKUIN PYKOBOAUTENb UCCEA0BaHUA B
MocKBe; aneKTPOHHbIN agpec: lev.brylev@gmail.com

o [leXypHblii KoopauHaTop BblesgHOM ManivaTtMBHOWM CAyXKObl MOMOLLM
nogam ¢ BAC npn AHO LIKB Ceatutena Anekcus, 3NeKTPOHHbIA agpec:
post.alsmoscow@gmail.com u info@alsfund.ru; Tenedonsbi: 8 (903) 625-
54-52, 8 (901) 593-60-00

Echm npobnema He 6ypeT paspeweHa, Bbl moxkeTe o06patutbca B CekpeTapwmat
YHuBepcuteta AHrMA PackuH. DNekTpoHHble agpeca: paul.bogle@anglia.ac.uk wu
complaints@anglia.ac.uk. MoutoBbIn agpec: Office of the Secretary and Clerk, Anglia
Ruskin University, Bishop Hall Lane, Chelmsford, Essex, CM1 1SQ. Ecnu Bbl nuweTe Ha
PYCCKOM A3blKe, HayHUTe cBoe cooblieHne o¢pason: «This is a complaint about a
postgraduate research study at Anglia Ruskin University, ALSS department. The following
message is in Russian». MownuTte Konuio coobueHus gokTopy AnekcaHgpy Crpwr,
Hay4HoMmy pyKoBoamuTento B Kembpugke, BennkobputaHua, No aNeKTPOHHOMY aapecy:
alex.street@anglia.ac.uk. Bawa »kanoba 6ygeTt paccmoTpeHa B TeueHue 5 pabounx aHew,
oTBeT byAeT NpeaoCcTaB/ieH B KpaTyalllme BO3MOXKHbIE CPOKM MOCae 3TOro.
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MH®OPMUPOBAHHOE COTNACUE YYACTHUKA UCCNEQOBAHUA (ans yxaxkusarowmx)

®.1.0 YHACTHUKA:

HA3BAHUE MPOEKTA: WM3mepeHue addeKTa NpPOTOKOAA My3blKa/ibHOM Tepanuu Ha
ObixaTenbHble U 6ynbbapHble GYHKUMM MNALMEHTOB C PaHHEN U cpedHen cTaguen
6OKOBOro amMMOTPODMYECKOrO CK/AEepo3a: CMeLaHHbIM MeToZ aHaausa cepum
CUTYAUMOHHbBIX UCCNeA0BaHUMNA.

BEAYLLUUW MCCNEOOBATE/b: Anunca AnpeneBa-Konomeiiuesa, MarucTp,
CepTUOULMPOBAHHLIA  My3blKanbHblit  TepanesT  (CLWA), cepTtuduumpoBaHHbIN
HEBPOJ/IOFMYECKMIA MYy3bIKaNbHbIM TepanesT, acnupaHT YHuBepcuteTa AHMAMA PackuH,
Cambridge Campus, East Rd, Cambridge CB1 1PT, UK. SneKTpoHHbI agpec:
alisa.apreleva@pgr.anglia.ac.uk

HAYYHOE PYKOBO/CTBO: goktop AnekcaHap CtpuT (Alexander Street) u goktop Mopr
daxHep (Jorg Fachner), uccneposatenn uccnegosaTenn Kambpugmckoro MHCTUTYTa
UccnepoBaHuii My3sbikanbHoi Tepanuu, YHusepcuteT AHravA PackuH, Young Street,
Cambridge, CB1 2LZ, UK (Kambpuask, BennkobputaHua) (Kambpuagxk, BenukobputaHus),
K.M.H. JleB BagumoBuy Bpbinés, MeguUNHCKUIA pyKoBOoAUTENb Bble3gHoW nannnaTuBHoOm
cnyx6bl nomoLum noaam ¢ BAC npn AHO LLKB Ceatutena Anekcua (Mocksa, Poccus).

[1 A cornaceH (cornacHa) MPUHATbL Yy4yacTMe B  BbllLIEYNOMAHYTOM
nccneposaHun. A npountan(a) MHPOPMaLMOHHLIN NUCT y4acCTHUKA
(Bepcus 1.1, 10 deBpans 2018 roga) aToro ucciegoBaHusa. A NnoHMmal, B
yem 3aK/lO4YaeTcA Moe yyacTMe B  UCCAelloBaHUMM, W nonyuun(a)
YA0BNETBOPUTE/IbHbIE OTBETbI Ha BCE MOW BOMPOCHI.


mailto:alisa.apreleva@pgr.anglia.ac.uk

[ f noHMMalto, 4TO A MOTy OTKa3aTbCA OT y4acTua B UccnenosBaHum B ntoboe
Bpems, 63 06 bACHEHUA NPUUNH.

0 A mory 3apgatb nwoboit Bonpoc B nwoboe Bpems A0 U BO Bpems
nccnenoBaHus.

J A noHuMmalo, 4To NPOM30MAET C MOMMW AaHHbIMKM, COBPaHHbIMM ANA
nccneaoBaHus.

[1 MHe 6blna npepgocTaBneHa Konua 3Ton dopmbl UHPOpPMMpPOBAHHOTO
cornacma n MHPopmMauMOHHbIA NUCTOK Y4aCTHMKA.

[J A noHuMmalo, 4yTo UMTaTbl U3 MOMX OMPOCOB BYAYT WMCMO/L30BaHbI NpPU
pacnpocTpaHeHumn nccaeaoBaHus.

3almMTa OaHHbIX: 8 cornaceH (cornacHa) ¢ Tem, ytobbl YHUBepCUTET AHMIMA PackuH M
BblesgHaa nannuvatusHas cnyxba nomowm aogam ¢ BAC npu AHO LKB Cestutens
AneKkcua obpabaTbiBaivM NpenoCcTaB/ieHHblIe MHOK NepcoHasbHble AaHHble. fl cornaceH
(cornacHa) Ha 06paboTKy 3TUX JaHHbIX A4a o6bIX Lenel, CBA3aHHbIX C
nccnenoBaTeIbCKUM NPOEKTOM, KaK 3TO BbI10 MHe PasbACHEHO.

®.N.0. yyacTHUKa Noanucb Hata

®.1.0. cBupetena Moanucb [aTa

[Jata 10.02.2018

Bepcua 1.1.
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A1 XO4Y OTKA3ATbCA OT YHACTUA B 3TOM UCCNEAOBAHUU

Ecnun Bbl XOTUTE OTKA3aTbCA OT y4acTUA B STOM MUCCNeL0BaHUU, NOXKanayncta, obpaTntech
K wuccneposatento (Anuce Anpenesoi-Kosomenuesoi) wan Hanuwute e no
3NeKTpoHHOMY agapecy alisa.apreleva@pgr.anglia.ac.uk. Bam He HyXHO yKa3biBaTb
NPWYUHY, NO KOTOPOW Bbl XOTUTE OTKasaTbCA. [MoXKanyicTa, coobwmTe nccnenoBaTento,
pa3pellaeTe nu Bbl Mcnonb3oBaTh Te AaHHble 0 Bac, KoTopble yxKe cobpaHbl, B ONMCaHUK
M pacnpoCTpaHeHMM pe3ynbTaToB UCC/Ie40BaHUA.
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Appendix F. Participant information sheet, consent and
withdrawal form (for participants — persons with ALS,
English translation)

Anglia Ruskin
University

PARTICIPANT INFORMATION SHEET (for people with ALS)

Version 1.1, February 10 2018

Section A: The Research Project

Study title

Measuring the effects of a music therapy protocol on respiratory and bulbar functions in
patients with early and mid-stage amyotrophic lateral sclerosis: mixed methods single
case study series

An invitation to participate in the study

We invite you to participate in a clinical research on the effect of music therapy treatment
on breathing, cough, swallowing and speech of people diagnosed with amyotrophic lateral
sclerosis. It is important that you understand what this research involves and what your
role in it may be.



Please carefully read the following information. Make sure you understand all of it before
you make your decision. Ask questions if you need more information or if something is
not clear. You may discuss this information with others. Take your time and carefully
consider all the details before you decide if you want to take part in this study.

The purpose of the study

Amyotrophic lateral sclerosis (ALS), also called motor neuron disease (MND), is a rare
disease that affects nerve cells in the brain and the spinal cord. When the motor neurons
in the brainstem are affected, the muscles used in breathing, cough, swallowing and
speech are impaired. This may result in difficulty breathing (“dyspnoea”), disordered
cough (“dystussia”), difficulty swallowing (“dysphagia”) and difficulty speaking
(“dysarthria”). The details of these conditions will have been explained to you by your ALS
care team.

We are looking to find out if music therapy exercises, such as relaxation, light stretching,
breathing and singing, may help people with ALS to maintain natural breathing,
swallowing, cough and speech for longer. We are also looking to see what is the best way
to measure the effect music therapy may have on these functions and to understand if
people with ALS are motivated to participate in music therapy research.

Data from this research will allow to later design a larger study to continue exploring the
effects of music therapy on breathing, swallowing, cough and speech of people living with
ALS. The ultimate goal of this research is to create a safe set of exercises to be used by
music therapists working with people affected by ALS worldwide.

This research is conducted in partial fulfillment of PhD research programme at Anglia
Ruskin University (Cambridge, UK). We collaborate with ALS Centre Moscow on this
research project.

The principal researcher for this study is Ms. Alisa Apreleva-Kolomeytseva, certified
music therapist (USA), certified neurologic music therapist, PhD researcher at Anglia
Ruskin University, Cambridge Campus, East Rd, Cambridge CB1 1PT, UK. E-mail:
alisa.apreleva@pgr.anglia.ac.uk

The supervisors for the study are Dr. Alexander Street and Dr. Jérg Fachner, researchers
at The Cambridge Institute for Music Therapy Research, Anglia Ruskin University, Young


mailto:alisa.apreleva@pgr.anglia.ac.uk

Street, Cambridge, CB1 2LZ, UK and Dr. Lev Brylev, the medical director at ALS Centre
Moscow (Moscow, Russia).

Why am | being asked to participate? Who else is invited?

Recently diagnosed patients from ALS Moscow Centre (Moscow, Russia) are invited to
participate in this study, with the permission from the medical director of the Centre. We
are looking for no more than eight participants in this study.

Caregivers of the people with ALS participating in the study will also be invited for brief
interviews. If you do not have a caregiver, if they do not wish to participate or if you do
not want them to share information about you, you can still take part in our study.

Can I refuse to take part?

We recognize that participation in this research will require additional effort and time
commitment on your behalf. As we offer you to take part in the research, we would like
to make clear that you can choose to refuse this offer without providing a reason.

Your care at ALS Centre Moscow will not be affected by this decision.

What are the likely benefits of taking part in this study?

As a participant of this study, you will receive twelve individual home-based music therapy
sessions with a certified music therapist, free of charge, instructions for simple daily
exercises with accompanying music files, and voice health guidelines leaflet.

Your breathing, swallowing, cough and speech will be assessed several times during the
study.

If you choose so, you can receive this additional information during the course of this
research.



Most importantly, your participation and feedback will provide valuable, unique
information about music therapy effects in ALS and will help to advance the research on
rehabilitative treatment for people diagnosed with ALS.

Has the study got ethical approval?

This study has ethical approval from an ethics committee at Anglia Ruskin University
(Cambridge, UK) and from Moscow Municipal Independent Ethics Committee (Moscow,
Russia).

Source of funding

This study is partially sponsored by The Stephen Hawking Foundation (UK).

What will happen to the results of this study?

The results of this study will be presented in Alisa Apreleva-Kolomeytseva’s doctoral
thesis, and disseminated through scientific journal publications, conference
presentations and media.

As soon as we have the results, the summary of the research findings will be emailed to
you.

Section B: Your Participation in the Research Project

What will | be asked to do?



This study will take 16 consecutive weeks. During these weeks you will

e participate in tests, measurements and interviews to assess you breathing,
swallowing, cough and speech: most of these will be at your home, but you
will also have to travel to the laboratory three times during the sixteen
weeks;

e take part in twelve individual music therapy session at your home;

e if you choose so, practice similar daily exercises for 30 minutes each day in
between your music therapy sessions.

Continue reading to find out more.

PARTICIPATING IN ASSESSMENTS

Your breathing, swallowing, cough and speech will be assessed by a research nurse and
research assistant from ALS Centre Moscow at your home during weeks 1, 6, 12 and 16;
and by a qualified medical professional at the laboratory in Moscow (week 1, 6, 12). Each
assessment will take no longer than one hour. Most of these tests are routinely performed
in ALS care. You will also be asked to participate in two brief interviews (week 5 and week
13). Each interview will take no more than half an hour. Here is the full list of assessments
with brief descriptions.

Respiration assessments

e Maximal Inspiratory Pressure (MIP) and Maximal Expiratory Pressure
(MEP) are standard tests to evaluate maximal strength of respiratory
muscles. In order to measure these, you will be instructed to inhale and to
exhale several times through a mouthpiece (tube) of a portable
spirometer.

e Forced Vital Capacity (FVC) measures how much air can you forcibly exhale
after taking the deepest breath possible. You will be instructed to forcefully
exhale into a spirometer mouthpiece for this test.



Cough assessments

Peak Cough Flow (PCF) is an indicator of cough effectiveness. You will be
instructed to forcefully cough into the small device called peak flow meter
during this test.

Swallowing assessment

Center for Neurologic Study Bulbar Function Scale (CNS-BFS) Swallowing
Score is a 7-item questionnaire that assesses swallowing. You will be asked
to score each question from “1” (does not apply) to “5” (applies most of
the time).

Video fluoroscopic swallowing study (VFSS) or Fiberoptic Endoscopic
Evaluation of Swallowing (FEES) are the tests to evaluate your ability to
swallow safely and effectively. These tests are the only ones that will
require visits to a laboratory in Moscow, and will be administered three
times (week 1, week 6, week 12). You will only have to do one type of the
test — either VFSS or FEES, depending on the laboratory availability. VFSS is
done in the radiology department. You will be given different foods and
drinks mixed with barium. Barium makes the food and liquid show up on
the x-ray. It is not harmful and won't stay in your body. During the study
you may be instructed to try soft and hard foods, and thin and thick liquids.
X-ray images will be made as you swallow. You should not have this test
done if you think you may be pregnant. FEES serves the same purpose, but
is performed in a different way. The flexible, very thin tube called
endoscope is used, which has a tiny camera and light attached to it. Trained
specialist will pass the endoscope through your nose and into your pharynx
(upper part of the throat). Before the test, your nose and throat will be
sprayed to help numb the area so you do not feel the tube being gently
inserted. The endoscope will allow the parts of your larynx, pharynx, and
trachea to be seen on a video screen. As with VFSS, you will be instructed
to swallow foods and liquids of varied textures.



Speech assessment

Center for Neurologic Study Bulbar Function Scale (CNS-BFS) Speech
Score is a 7-item questionnaire that assesses speech. You will be asked to
score each question from “1” (does not apply) to “5” (applies most of the
time).

Acoustic assessment of recorded voice samples allows to objectively
assess such speech parameters as speed, articulation, vowel quality, lip
closure, loudness and more. Research assistant will visit you at home and
ask you to read aloud a short text, to pronounce several words, certain
syllables (for example, pa-ta-ka), and to keep a brief conversation. You will
wear the lightweight Shure WH20XLR Dynamic Headset Microphone, so
that these voice samples will be recorded for future analysis. To measure
speech nasality (the amount of air that passes through your nose when you
speak), you will be asked to put on a special nasal mask and to pronounce
/pa/ syllable several times; this sample will be recorded for future analysis
as well.

Before and after each music therapy session the therapist will ask you two
questions about your breathing and speech.

Interviews

You will be asked to participate in a brief interview before you start music
therapy treatment (week 5) and right after the treatment ends (week 13).
The interview will include several simple questions, such as: “What do you
expect in music therapy sessions?” The research assistant will write down
your responses and then will read them back to you to make sure that your
thoughts will have been written down correctly. The interviews will not be
recorded in audio or video format.

If there is a person who helps you with your daily routines (a caregiver), we
will also approach them for a brief caregiver interview at the same time
(week 5 and week 13). The interview will include several questions about
music therapy treatment and its effects, for example: “How, you think, may
music therapy affect speech, breathing and swallowing of (the person with
ALS)?”



PARTICIPATING IN MUSIC THERAPY SESSIONS

You will participate in twelve home-based music therapy sessions during six “treatment
weeks” (weeks 7 through 12). Professional, certified music therapist will visit you at home
two times a week for one hour session. Each time you will participate in a set of light
stretching, relaxation, breathing, swallowing and vocal exercises. The session will look
very much like a vocal lesson, where you will learn appropriate posture, muscle relaxation,
effective breathing and voice production techniques. The music therapist will describe
and model each exercise, and support some of the exercises with the guitar
accompaniment, specifically composed for these exercises. The speed and level of the
accompaniment will be adjusted to suit your voice range and breathing.

Ample opportunities for rest and relaxation will be provided throughout the session, to
make sure that you do not get tired. You will not have to perform any exercises that feel
tiring, too difficult of simply “not right”, for any reason. At the end of the session you will
have a chance to practice singing one of your favorite songs, with the guitar
accompaniment, to put together all the skills gained during the session.

Here are some examples of the exercise. The music therapist will demonstrate how to
perform each exercise.

e Breathe in through the nose, with the mouth slightly open, then breathe
out through the mouth, without sound. The air enters and escapes from
the lungs with no effort: it is not forced in any way, and no rib action should
occur. Place one hand on the abdomen and the other on the chest as you
practice diaphragmatic breathing. The front and the side of the abdominal
wall expand as the diaphragm contracts and pulls down during breath in,
while no visible movement of the chest or shoulders occurs.

e Rub your hands together or to warm them otherwise and place the palms
over closed eyes for several seconds. Massage the face with gentle circular
motions of the pads of the fingers, using both hands, moving from hairline
downwards to cheeks, lips and chin, spending more time on areas that feel
tight. When the cheeks are being massaged, let your jaw to hang slack. The
face has to become void of any expression during this exercise.

e With the help of therapist, pick a comfortable tone from your voice
midrange. Starting from this tone on “mah” syllable, slide up a maj3
interval and sustain this tone till the end of the measure (repeat after the
therapist: you do not have to learn music theory to practice these
exercises!). This singing pattern is repeated for three more measures, as



the harmony in the live guitar accompaniment changes. Four measures on
“mee” and then four measures on “moo” follow.

PERFORMING DAILY EXERCISES

The music therapist will suggest some of simple exercises from music therapy sessions for
your daily exercise routine. The recorded accompaniment will be provided. Completing
the set of exercises will take about 30 minutes of your time. You will choose if you would
like to do these exercises and how often your will do that. You will have an opportunity to
regularly discuss your progress with the music therapist.

Will my participation in the study be kept confidential?

Yes, we will make every attempt to ensure confidentiality.

In the course of this research you will come in contact with members of our research team,
who will collect data about your breathing, swallowing, cough and speech, as well as
conduct interviews. We will receive some limited information from your medical records
— such as your diagnosis, and test results — to make sure that you meet the criteria to be
included in this study. General information (sex, age) will also be recorded.

As soon as you enter the study, you will be assigned a unique number that will replace
your name, for example: “Participant 1”. All the data received, including the quotes from
your interviews and voice samples, will then become the information about “Participant
1”, so that when the study results are shared no one will be able to identify you. If we
conduct interviews with your caregiver and quote them, your name will be replaced with
the number.



The members of the research team who work at ALS Centre Moscow will still have access
to your named medical records at ALS Centre Moscow, but those members of the research
team who do not work at the Moscow Centre — supervisors, statistician and other staff at
Anglia Ruskin University — will only see information about “Participant 1”. All the members
of our research team restricted by professional standards from sharing your personal
information, which means they will not discuss or share it with anyone outside of the
team.

As much as we try to minimize the chances for your to be recognized as a study
participant, we have to let you know that there is still a chance that you may be identified.
ALS is a rare group of diseases, with about 950 people diagnosed with ALS residing in
Moscow region, and only 110 patients at ALS Centre Moscow. ALS Moscow Centre will be
mentioned as the study results are shared in publications and presentations. Quotes from
your interviews may be cited, and your voice samples may be attached.

Please carefully consider these risks as you decide if you wish to take part in our study.

What will happen to any information that is collected from me?

Your personal identifiable information (consent form, assigned participant number) will
be separated from confidential data (medical information, test results, interviews) at the
earliest opportunity.

All the collected information will be protected by password and stored securely at ALS
Centre Moscow computer system and at Anglia Ruskin University server. The consent
form and your assigned participant number will be stored separately from the study data,
in a locked cabinet at ALS Centre Moscow.

The analysis of your individual data (for example, changes in test results from week 1,
week 6, week 12 and week 16) and data from other participants will be presented in Alisa
Apreleva’s doctoral thesis and shared in publications and presentations. After the study is
completed, the data will not be used for purposes other than dissemination of the results.
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You may choose to receive the individual data from the tests and measurements. You will
have to contact your care team for interpretation of the results, as the research team is
not qualified to provide such interpretation.

Will I be reimbursed travel expenses?

Your transportation expenses for the three laboratory visits will be reimbursed or free
transportation will be provided.

Are there any possible disadvantages or risks to taking part?

This study will require time commitment on your part, with about 8 hours of total testing
time, 12 hour-long music therapy sessions and recommended daily exercises. If you think
this may present a difficulty for you, this study may be not a good fit for you.

Music therapy exercises developed for this study are gentle and safe. However, you may
experience mild physical discomfort or tiredness as your muscles are working while you
are learning new breathing and vocalization techniques. In the beginning of every session
the music therapist will remind you to stop if you feel tired or uncomfortable. You will be
able to rest as needed throughout the sessions. You will not have to do any exercise that
causes discomfort for you.

Discussing your breathing, swallowing, cough and speech functions during music therapy
session and assessments may sometimes cause emotional upset or anxiety. The therapist
and the research assistants are professionally trained and prepared to support you if such
situation arises. You do not have to participate in discussions or answer interview
questions that may be upsetting to you.

Finally, you may experience minor physical discomfort during assessment, such as
swallowing test in the laboratory. You can ask the medical professional to stop the test if
you feel uncomfortable.
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Can | withdraw at any time and how?

Yes, you can withdraw from this study at any point, and you do not have to explain the
reasons. If you wish to withdraw, please speak to the researcher (Alisa Apreleva
Kolomeytseva) or email them at alisa.apreleva@pgr.anglia.ac.uk.

If you withdraw, you may consent for your data to still be used in the research, or you may
choose to withdraw all your data from the study. You can decide to withdraw your data
at any point up to week 17 from the start date of the study.

Anything else | should know about this study?

Please note that you cannot receive any other experimental treatment for breathing,
swallowing, cough or speech as long as you are involved in this study. You will still receive
the standard care at ALS Centre Moscow.

Please let the research team know if you are pregnant or may be pregnant so that we
make alternative arrangements for the Video fluoroscopic swallowing study (VFSS).

Complaints

If you have any complaints about the study, please first contact us:

o Ms. Alisa Apreleva, principal researcher; e-mail:
alisa.apreleva@pgr.anglia.ac.uk

e Dr.Lev Brylev, supervisor in Moscow, Russia, e-mail: lev.brylev@gmail.com

e ALS Centre Moscow on-duty coordinator, e-mail: info@alsfund.ru; phone:
8 (903) 625-54-52, 8 (901) 593-60-00

If the problem is not resolved, please contact The Secretary and Clerk at Anglia Ruskin
University. E-mail: paul.bogle@anglia.ac.uk and complaints@anglia.ac.uk. Postal
address: Office of the Secretary and Clerk, Anglia Ruskin University, Bishop Hall Lane,
Chelmsford, Essex, CM1 1SQ. If you are writing in Russian, precede your message by the
phrase: “This is a complaint about a postgraduate research study at Anglia Ruskin
University, ALSS department. The following message is in Russian”. Copy Dr. Alexander
Street, supervisor in Cambridge, UK, on this e-mail: alex.street@anglia.ac.uk. Normally
complaints will be acknowledged within 5 working days and answered as soon as possible
thereafter.
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Anglia Ruskin
University

PARTICIPANT CONSENT FORM (for people with ALS)

NAME OF THE PARTICIPANT:

TITLE OF THE PROJECT: Measuring the effects of a music therapy protocol on respiratory
and bulbar functions in patients with early and mid-stage amyotrophic lateral sclerosis:
mixed methods single case study series

MAIN INVESTIGATOR: Ms. Alisa Apreleva-Kolomeytseva, certified music therapist (USA),
certified neurologic music therapist, PhD researcher at Anglia Ruskin University,
Cambridge Campus, East Rd, Cambridge CB1 1PT, UK. E-mail:
alisa.apreleva@pgr.anglia.ac.uk

SUPERVISORS: Dr. Alexander Street and Dr. Jorg Fachner, researchers at The Cambridge
Institute for Music Therapy Research, Anglia Ruskin University, Young Street, Cambridge,
CB1 2LZ, UK, and Dr. Lev Brylev, the medical director at ALS Centre Moscow (Moscow,
Russia).

[ | agree to take part in the above research. | have read the Participant
Information Sheet (Version 1.1, February 10 2018) for the study. |
understand what my role will be in research, and all my questions have
been answered to my satisfaction.

[ | understand that | am free to withdraw from the research at any time,

without giving a reason.

| am free to ask any question at any time before and during the study.

[J | understand what will happen to the data collected from me for the
research.

[1 | give permission for my personal records to be looked at by the members
of the research team working at ALS Centre Moscow where it is relevant to
my taking part in this research.

[0 | have been provided with a copy of this form and the Participant
Information Sheet.

[0 lunderstand that quotes from me will be used in the dissemination of the
research.

[J I understand that my voice samples may be used in the dissemination of
the research.

O
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[J | give permission to the research team to conduct interviews with my
caregiver.
[J I wish to receive individual data from the assessments

Data protection: | agree to the Anglia Ruskin University and ALS Centre Moscow
processing personal data which | have supplied. | agree to the processing of such data for
any purposes connected with the Research Project as outlined to me.

Name of participant (print) Signed Date

Name of person

witnessing consent (print) Signed Date

Date 10.02.2018

Version 1.1.
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I WISH TO WITHDRAW FROM THIS STUDY

If you wish to withdraw from the research, please speak to the researcher or email them
at alisa.apreleva@pgr.anglia.ac.uk. You do not have to give a reason for why you would
like to withdraw. Please let the researcher know whether you are / are not happy for them
to use any data from you collected to date in the write up and dissemination of the
research.
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Appendix G. Participant information sheet, consent and
withdrawal form (for caregivers of persons with ALS,
English translation)

~ Anglia Ruskin
v University

PARTICIPANT INFORMATION SHEET (for caregivers)

Version 1.1, February 11 2018

Section A: The Research Project

Study title

Measuring the effects of a music therapy protocol on respiratory and bulbar functions in
patients with early and mid-stage amyotrophic lateral sclerosis: mixed methods single
case study series

An invitation to participate in the study

We invite you to participate in a clinical research on the effect of music therapy treatment
on breathing, cough, swallowing and speech of people diagnosed with amyotrophic lateral
sclerosis. It is important that you understand what this research involves and what your
role in it may be.

Please carefully read the following information. Make sure you understand all of it before
you make your decision. Ask questions if you need more information or if something is
not clear. You may discuss this information with others. Take your time and carefully
consider all the details before you decide if you want to take part in this study.
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The purpose of the study

Amyotrophic lateral sclerosis (ALS), also called motor neuron disease (MND), is a rare
disease that affects nerve cells in the brain and the spinal cord. When the motor neurons
in the brainstem are affected, the muscles used in breathing, cough, swallowing and
speech are impaired. This may result in difficulty breathing (“dyspnoea”), disordered
cough (“dystussia”), difficulty swallowing (“dysphagia”) and difficulty speaking
(“dysarthria”).

We are looking to find out if music therapy exercises, such as relaxation, light stretching,
breathing and singing, may help people with ALS to maintain natural breathing,
swallowing, cough and speech for longer. We are also looking to see what is the best way
to measure the effect music therapy may have on these functions and to understand if
people with ALS are motivated to participate in music therapy research.

Data from this research will allow to later design a larger study to continue exploring the
effects of music therapy on breathing, swallowing, cough and speech of people living with
ALS. The ultimate goal of this research is to create a safe set of exercises to be used by
music therapists working with people affected by ALS worldwide.

This research is conducted in partial fulfillment of PhD research programme at Anglia
Ruskin University (Cambridge, UK). We collaborate with ALS Centre Moscow on this
research project.

The principal researcher for this study is Ms. Alisa Apreleva-Kolomeytseva, certified
music therapist (USA), certified neurologic music therapist, PhD researcher at Anglia
Ruskin University, Cambridge Campus, East Rd, Cambridge CB1 1PT, UK. E-mail:
alisa.apreleva@pgr.anglia.ac.uk

The supervisors for the study are Dr. Alexander Street and Dr. Jorg Fachner, researchers
at The Cambridge Institute for Music Therapy Research, Anglia Ruskin University, Young
Street, Cambridge, CB1 2LZ, UK), and Dr. Lev Brylev, the medical director at ALS Centre
Moscow (Moscow, Russia).


mailto:alisa.apreleva@pgr.anglia.ac.uk

Why am | being asked to participate? Who else is invited?

Recently diagnosed patients from ALS Moscow Centre (Moscow, Russia) are invited to
participate in this study, with the permission from the medical director of the Centre.

Caregivers of the people with ALS participating in the study are also invited for brief
interviews. A person with ALS who participates in the study has identified you as their
caregiver and has given us permission to contact you. We are inviting you to take part in
the interviews as we think that you can provide valuable input for this study.

Other caregivers of the persons with ALS participating in the study will be contacted as
well.

Can I refuse to take part?

We recognize that participation in this research will require additional effort and time
commitment on your behalf. As we offer you to take part in the research, we would like
to make clear that you can choose to refuse this offer without providing a reason.

What are the likely benefits of taking part in this study?

People with ALS participating in this study will receive twelve individual home-based
music therapy sessions with a certified music therapist, free of charge, instructions for
simple daily exercises with accompanying music files, and voice health guidelines leaflet.
Their breathing, swallowing, cough and speech will be assessed several times during the
study, and the results will be reported to them if they choose so.

Most importantly, your participation and feedback will provide valuable, unique
information about music therapy effects in ALS and will help to advance the research on
rehabilitative treatment for people diagnosed with ALS.



Has the study got ethical approval?

This study has ethical approval from an ethics committee at Anglia Ruskin University
(Cambridge, UK) and from Moscow Municipal Independent Ethics Committee (Moscow,
Russia).

Source of funding

This study is partially sponsored by The Stephen Hawking Foundation (UK).

What will happen to the results of this study?

The results of this study will be presented in Alisa Apreleva-Kolomeytseva’s doctoral
thesis, and disseminated through scientific journal publications, conference
presentations and media.

As soon as we have the results, the summary of the research findings will be emailed to
you.

Section B: Your Participation in the Research Project

What will I be asked to do?

You will be asked to participate in a brief interview before the person with ALS
participating in this study starts music therapy treatment and again in eight weeks, right
after the treatment ends. The interview will include several questions about music
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therapy treatment and its effects, for example: “How, you think, may music therapy affect
speech, breathing and swallowing of (person with ALS)?” The research assistant will write
down your responses and then will read them back to you to make sure that your thoughts
will have been written down correctly. The interviews will not be recorded in audio or
video format. The interview will take place at your home or other place where you may
feel comfortable talking with the interviewer.

Will my participation in the study be kept confidential?

Yes, we will make every attempt to ensure confidentiality.

As soon as the person with ALS enters the study, they will be assigned a unique number
that will replace their name, for example: “Participant 1”. All the data received, including
the quotes from your interviews, will then become the information about “Participant 1”7,
so that when the study results are shared no one will be able to identify the participant.

When we conduct interviews with you as a caregiver and write down the results, the name
of the person with ALS will be again replaced with the number. Your name or any personal
details, other than those you wish to share in the interview, will not be recorded except
than on this consent form.

As much as we try to minimize the chances for your to be recognized as a study
participant, we have to let you know that there is still a chance that you may be identified.
ALS is a rare group of diseases, with about 950 people diagnosed with ALS residing in
Moscow region, and only 110 patients at ALS Centre Moscow. ALS Moscow Centre will be
mentioned as the study results are shared in publications and presentations. Quotes from
your interviews may be cited, and your caregiver status will be mentioned.

Please carefully consider these risks as you decide if you wish to take part in our study.

What will happen to any information that is collected from me?

Your personal identifiable information (consent form) will be separated from confidential
data (interviews) at the earliest opportunity.

All the collected information will be protected by password and stored securely at ALS
Centre Moscow computer system and at Anglia Ruskin University server. The consent
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form will be stored separately from the study data, in a locked cabinet at ALS Centre
Moscow.

Quotes from your interviews may be used in Alisa Apreleva Kolomeytseva’s doctoral thesis
and shared in publications and presentations. After the study is completed, the data will
not be used for purposes other than dissemination of the results.

Are there any possible disadvantages or risks to taking part?

This study will require time commitment on your part, of about one hour total for the two
interviews.

Discussing your role as a caregiver for a person diagnosed with ALS may cause emotional
upset or anxiety. The research assistants are professionally trained and prepared to
support you if such situation arises. You do not have to participate in discussions or
answer interview questions that may be upsetting to you.

Can | withdraw at any time and how?

Yes, you can withdraw from this study at any point, and you do not have to explain the
reasons. If you wish to withdraw, please speak to the researcher (Alisa Apreleva
Kolomeytseva) or email them at alisa.apreleva@pgr.anglia.ac.uk.

If you withdraw, you may consent for your data to still be used in the research, or you may
choose to withdraw all your data from the study. You can decide to withdraw your data
at any point up to week 17 from the start date of the study.

Anything else | should consider about this study?


mailto:alisa.apreleva@pgr.anglia.ac.uk

You may want to discuss your participation in this study with the person diagnosed with
ALS who you provide care for.

Complaints

If you have any complaints about the study, please first contact us:

o Ms. Alisa Apreleva, principal researcher; e-mail:
alisa.apreleva@pgr.anglia.ac.uk

o Dr.Lev Brylev, supervisor in Moscow, Russia, e-mail: lev.brylev@gmail.com

e ALS Centre Moscow on-duty coordinator, e-mail: info@alsfund.ru; phone:
8 (903) 625-54-52, 8 (901) 593-60-00

If the problem is not resolved, please contact The Secretary and Clerk at Anglia Ruskin
University. E-mail: paul.bogle@anglia.ac.uk and complaints@anglia.ac.uk. Postal
address: Office of the Secretary and Clerk, Anglia Ruskin University, Bishop Hall Lane,
Chelmsford, Essex, CM1 1SQ. If you are writing in Russian, precede your message by the
phrase: “This is a complaint about a postgraduate research study at Anglia Ruskin
University, ALSS department. The following message is in Russian”. Copy Dr. Alexander
Street, supervisor in Cambridge, UK, on this e-mail: alex.street@anglia.ac.uk. Normally
complaints will be acknowledged within 5 working days and answered as soon as possible
thereafter.
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Anglia Ruskin
University

PARTICIPANT CONSENT FORM (for caregivers)

NAME OF THE PARTICIPANT:

TITLE OF THE PROJECT: Measuring the effects of a music therapy protocol on respiratory
and bulbar functions in patients with early and mid-stage amyotrophic lateral sclerosis:
mixed methods single case study series

MAIN INVESTIGATOR: Ms. Alisa Apreleva-Kolomeytseva, certified music therapist (USA),
certified neurologic music therapist, PhD researcher at Anglia Ruskin University,
Cambridge Campus, East Rd, Cambridge CB1 1PT, UK. E-mail:
alisa.apreleva@pgr.anglia.ac.uk

SUPERVISORS: Dr. Alexander Street and Dr. Jorg Fachner, researchers at The Cambridge
Institute for Music Therapy Research, Anglia Ruskin University, Young Street, Cambridge,
CB1 2LZ, UK, and Dr. Lev Brylev, the medical director at ALS Centre Moscow (Moscow,
Russia).

[J | agree to take part in the above research. | have read the Participant
Information Sheet (Version 1.1, February 11 2018) for the study. |
understand what my role will be in research, and all my questions have
been answered to my satisfaction.

[J I understand that | am free to withdraw from the research at any time,
without giving a reason.

[J Iam free to ask any question at any time before and during the study.

[J I understand what will happen to the data collected from me for the
research.

[J | have been provided with a copy of this form and the Participant
Information Sheet.

[J lunderstand that quotes from me will be used in the dissemination of the
research.

Data protection: | agree to the Anglia Ruskin University and ALS Centre Moscow
processing personal data which | have supplied. | agree to the processing of such data for

any purposes connected with the Research Project as outlined to me.

Name of participant (print) Signed Date

Name of person
witnessing consent (print) Signed Date

Date 11.02.2018


mailto:alisa.apreleva@pgr.anglia.ac.uk

Version 1.1.

I WISH TO WITHDRAW FROM THIS STUDY

If you wish to withdraw from the research, please speak to the researcher or email them
at alisa.apreleva@pgr.anglia.ac.uk. You do not have to give a reason for why you would
like to withdraw. Please let the researcher know whether you are / are not happy for them
to use any data from you collected to date in the write up and dissemination of the
research.
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Appendix H. Voice care guidelines for research
participants — persons with ALS (Russian original and
English translation)

10.

10 NPABWJ13ABOTbI O TOJTIOCE

He rosopute canwkom fonro. Ecam ronoc yctan, ob6a3aTenbHO caenaite
nepepsbiBs.

He pasroBapwBaliTe B LIyMHOW 06CTaHOBKE (Npw BKAOYEHHOM TENEBU30PE,
B aBTOMObOU/E, B 06LIECTBEHHOM TpaHcnopTe). PasroBapuBaiTe TOMbKO C
N0AbMW, HaxodsWMMMCs pagom ¢ Bamu. He Kpuunte. YTobbl npusnedb
BHMMaHWNe, BOCI'IO/'II:»3yl71T€Cb KOJIOKO/IbYUKOM N OPYTUM CUTHA/TOM.

NMoaaepsKunsaitTe pOBHYH OCaHKY 1 TOBOPWUTE «OT Anadparmbiy.
MeiTe 4OCTATOYHO BOAbI B TEUEHME AHSA.

Otapixante. Ecnm Bbl  ycTanuW, nocTapalTecb He  pas3roBapuBaThb.
BbicbinamTecs.

3ameananTe CBOKO peYyb M PacTArMBaiTe 3BYKU, 0CODEHHO Ha KOHLAX C/0B,
KaK byaTo Bbl Noete.

loBopUTE NErKo — B yA0OHOM 414 Bac AManasoHe (He CAULLKOM HU3KO M He
C/IMLLKOM BbICOKO) U C YA0OHON POMKOCTbIO (HE KpMunTe U He Wen4uTe).

PerynsapHo pacciabnsaiTe Mbilupl UL, LWEN U MAeY.

Ecnv roBopuTh 60/1bHO, HE FOBOpPUTE. He Nonb3ynTech eaeHUamm oT Kalns
ONA Toro, 4Tobbl CHATL HOMb B rOp/ie M NPOAO/IKATL TOBOPUTL: 3TO JNLLb
MaCKMPYET CUMMNTOMbI, M Bbl MOMKETe NOBPeAnTb CBOM rooc.

Pagyiite cebs: Halwm amMoUMN BAUAIOT Ha HaLllW FOA0OC U AblxaHue. enante
BCE BO3MOMKHOE, YTOObl YMEHbLWNTL CTPECC B BALUEWN KM3HW U PErynapHO
noJly4aTb NO3UTUBHbIE BNEYATAEHMA.

Anuca Anpenesa, MT-BC, NMT, my3bikaneHell mepanesm

http://alsmusictherapy.org
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10 RULES OF VOICE CARE

1. Do not talk for too long. If your voice is tired, be sure to take a break.

2. Do not talk in a noisy environment (with the TV turned on, in the car, in public
transport). Only talk to those who near you. Do not shout. Use a bell or other signal to
attract attention.

3. Maintain even posture and speak "from the diaphragm".

4. Drink enough water throughout the day.

5. Rest. If you are tired, try not to talk. Get enough sleep.

6. Slow down your speech and stretch sounds, especially at the ends of words, as if you
were singing.

7. Speak lightly - in a range convenient for you (not too low and not too high) and with a
comfortable volume (do not scream or whisper).

8. Regularly relax the muscles of the face, neck and shoulders.

9. If speaking causes pain, do not speak. Do not use cough drops to relieve a sore throat
and keep talking: this only masks the symptoms and you can damage your voice.

10. Take care of yourself: our emotions affect our voice and breath. Do everything you
can to reduce stress in your life and get positive experiences regularly.

Alisa Apreleva, MT-BC, NMT, music therapist

http://alsmusictherapy.org
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Appendix |: Numerical rating scale for current perceived
ease of respiration (Russian, English)

In Russian:

HackonbKo nerko Bam pgbiwatb?

OTtmeTbTe Mo WKane oT 1 (o4yeHb TpyaHo) Ao 10 (o4yeHb nerko).

OyeHb TpyaHO HopmanbHoO OueHb nerko

English translation:

How easy is it to breathe for you now?

Please indicate on the scale from 1 (very difficult) to 10 (very easy).

Very difficult Normal Very easy







Appendix J: Numerical rating scale for current
perceived ease of speech (Russian, English)

In Russian:

HackonbKo nerko Bam rooputb?

OTtmeTbTe Mo WKane oT 1 (o4yeHb TpyaHo) Ao 10 (o4yeHb nerko).

OyeHb TpyaHO HopmanbHo OueHb nerko

English translation:

How easy is it to speak for you now?

Please indicate on the scale from 1 (very difficult) to 10 (very easy).

Very difficult Normal Very easy






Appendix K. CNS-BFS Speech subscale and CNS-BFS
Swallowing subscale (English, Russian)

CNS-BFS Speech subscale

Participants are asked to score each question from “1” (does not apply) to “5”

(applies most of the time), as each item has applied to them during the past week.

Participants unable to speak are assigned a value of 6 for the speech domain

questions.

In English (original):

understand me
tell other people

what | said

CNS-BFS Does Rarely | Occasionally | Frequently | Applies

Speech not applies applies applies most of
apply the time

1. My speechis | 1 2 3 4 5

difficult to

understand

2. Tobe 1 2 3 4 5

understood |

repeat myself

3. People who 1 2 3 4 5




4.To
communicate |
write things
down or use
devices such as

a computer

5. | am talking
less because it
takes so much

effort to speak

6. My speech is
slower than

usual

7. ltis hard for

people to hear

me

Translated into Russian:

CNS-BFS Peub

Hukorpa

Penko

NHorpa

YacTo

MouTtn

Bcerga

1. Moto peub

TPYOHO MOHATh

5

2. Yt0o0bl MeHs
noHsaANu,
NOBTOPSIO

CKa3aHHoe




3. loan, koTopkle
NMOHMMaIOT MO0
peyb, FOBOPSAT
OPpYruM, 4To S

ckasan(a)

4. Ytob6bl
obuwarbes, MHe
npuxoguTcs
3anvcbiBaTb CroBa
Ha Bymare unu
nonb30BaTbCA
ycTponcTBamu,
TakMMK, Kak

KoMMbloTEP

5. A rosopto
MeHbLLE, NOTOMY
yTO TPEbyeTca Tak
MHOrO YCUIUN,

YTOOLI roBOpuUTb

6. Mos peub
MeaneHHee, Yem

0b6bIYHO

7. Iiogam TpyaHo

CnbllWaTb MEeHA




CNS-BFS Swallowing subscale

Participants to be asked to score each question from “1” (does not apply) to “5”

(applies most of the time), as each item has applied to them during the past week.

In English (original):

CNS-BFS Does Rarely | Occasionally | Frequently | Applies

Swallowing not applies applies applies most of
apply the time

1. Swallowing 1 2 3 4 5

is a problem

2. Cutting my 1 2 3 4 5

food into

smaller pieces
makes it easier
to chew and

swallow

3. To get food 1 2 3 4 5
down | have
switched to a
soft diet

4. After 1 2 3 4 5
swallowing |

gag or choke

5. It takes 1 2 3 4 5

longer to eat




6. My weight is
dropping
because | can't

eat normally

7. Food gets
stuck in my

throat

Translated into Russian:

CNS-BFS

Swallowing

Hukorpa

Penko

UHorpa

YacTo

MouTtn

Bceraga

1. FnoTaHne aTo

npobnema

5

2. Pa3pesaHue
efbl Ha
MareHbk1e
KYCOYKM
obnervaer
XeBaHue n

rnoTtaHune

3. Ytobbl ena
npoxoguna B
Xenynok, s

nepewwén(-wna)

Ha eqy,




N3MEJTIbYEeHHYI0

Onengepom

4. Korga g rnotato,
S OaBIOCb UInn

nonepxunBarCch

5. TpebyeTtcs
Oonblue BpeMeHH,

4yTOObI NOECTb

6. Mown Bec
CHUXaeTcs,
MOTOMY YTO S He
MOry eCTb

HOPMarnbHO

7. Epa 3actpeBaet

y MeHsi B ropne




Appendix L. Text for oral reading task (Russian)

The excerpt marked in bold was recorded as a voice sample for acoustic analysis.

oM, B KOTOPOM A XXUBY, PacnosioXXeH Ha OKpaMHe MareHbKOro ropogka, y
camMou NoJoLWBbI ropbl. 3a4ecb MANKAUW KNUMarT U peako uayTt aoxau. Housro
He6ocBoA ObIBaeT TaK rycto ycesiH 3Be3fgaMu, YTO KaxeTcs, 6yaTo Bce
MUNNuapabl MX W3 Halwen ranakTukM pasbpocaHbl BBepXy Hag Moen
ronoBou. JIeTHUM yTPOM, KaK TOJNIbKO A OTKPbIBald OKHO, MOsi Gonbluas
KOMHaTa HamnomnHsieTcsl 3anaxom LiBeTOB. BeTku uyepelwieH CMOTPAT MHe B
OKHa, MU JNerkum Tennbii BeTep yCbiNaeT MOM NMUCbMEHHbIA cTOn GenbiMu

nenecTtKkamMu.

A cnywato webet ntuy. BoT ¢ uckpomeTHbIM 3agopom nponen 3a6nuk. [oe-to
AdATen yctpauBaeT Aynno. A 9TO YepHble Apo3abl — MOKT HE XYXe COSOBbLEB.
MpaAmMO nepeo MHOW BHWM3Y — MECTPbIN Y30p M3 KPbIW FOPOACKMX OOMOB, a
BOaneke, Ha Kpaw ropusoHTa, TAHEeTCA cepebpsiHas Lenb CHEroBblX BEPLUWH...
Beceno xutb B Takon 3emne! OTpagHoe 4YyBCTBO pasnMBaeTCH B Xunax: BOKpYr
BEIMYECTBEHHbIE FOpbl, BO3AYX YNCTbIV U CBEXWIA, CONHLE ApKoe, HeDO cuHee —
yero elle xenatb?.. bblOT HacTeHHbIe Yackl Hag KaMWHOM: MSATb, LIECTb, CeMb,
BOCeMb, AeBATb... HyxHOo Toponutbes B 6topo. MuHyThl ABe-Tpu uwly B wkady
3NEKTPUYECKYID CXeMy, MpuUBE3eHHYy0 dpaHUy3ckuM Konneron. HakoHey,
3arnsgbiBato B NopTdernb, HaxoXy ee BHYTPW U BKNagbiBato B kKHUry. [ocne atoro
NNOTHO 3aKpbiBak anw3u, OAHAaKO CKBO3b LUEMKUW BCe paBHO npobuBaeTcs
COMHeYHbIM CcBeT. BbIXOXYy Ha KpbibLO W 3anupar  KNYoM  [ABepb.
CnycTmBLUMCE HWXE K LeHTpY ropoga, uay 6ynbsapom. HYacTtb goporu npoxogut
Mo neLexogHoMy MOCTY Yepes peky. [Mbkne cTanbHble TPOoCh! AepXaT HEBLICOKUM
MocT. OHM MpuMBA3aHbI K creunanbHbIM TSXXKENbIM SAKOPSM, BPbITbIM B 3eMIt0.
OcTtaHaBnuBaloCb B Hayane MocTuka Yy orpagbl, 4Tobbl nonioboBaTbca
penbedHbIMMU CKITOHaMK ropHbIX XpebToB, BCMaTpuBaloCch B peyHyto psbb. Mog
MOCTOM C LLYMOM MrieLLyTcs Mernkue pbibeLlku, Bo3myLuas BogHyto magpe. Otkyaa-

TO AOHOCUTCA MY3blKa: HOKTHOPH LLloneHa — no3bIBHbIE MECTHOW pagnoCcTaHUnn.

Baopyr nosagu cebsa s cneiwy: ,Cepexa, Heyxenu 3To Tbl? BoT Tak BcTpeya!”. A

y3Hato 3TOT Hu3kui ronoc. ObopaumBatocb — Tak M ecTb: AHapeli CadoHos!
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OueHb pPagoCTHO BMOETb €ro BHOBb. C AH,D,peeM Mbl 3HakKOMbl C KOHLUa
BOCbMUNAOECATLIX — CITY>XUInn BMeCTe B apMun. Ero, QHEPIrNYHOro n obLWwmTenLHoro,
Bcerga Ha nomollb rotoBoro I'IpVII7ITI/I, nobunn ece. MeHs NOKOPWUIIN ero YeCTHOCTb
N HefloXnHHas cuna. Mbl Obinn OPYXHbl, HO NOTOM, Mano-nomMmany, CBA3b Halla

obopBanacs.

— 3papasctByn, AHgptowal! Kak Tbl TyT okasanca? — KomaHOupoBKka B apXUB:
npeanaralT CHATb CIOXKeT npo cyaoBepdb. Buepa npuexanun — cerogHs
yesxaeM. BepHee, ynetaem — K YeTblpemM B asponopt. — Tak ckopo? U kyna? —
Cneaytowmnm nyHkToM Ydba. MNpsamon penc. A Tel, 3HA4UT, TeENepb 34€Ch XKUBELLL?
[aesHo? — [1Ba roga 6yaet B dheBpane. OOMeHAN CBOK rOPOACKYHO KBApTMPY Ha
OpeBeHuaTyto 1M3by. — Cepbe3Ho? He xaneewb? B rnasax moero npusartens
MeInbKHY Becenbli oroHek. — Huckonbko. OTAbIXa OT KMMOMETPOBLIX NPOOOK,
CYTOMOKMN 1 Nbinn. — [No-npexxHeMy nnbiBellb NPOTUB TedeHma? CyacTnmebiv Thl
yenosek, Ceprei. — JlagHo, pacckaxu nydwe o cebe. Mbl Tbicsyy NeT He
Bngenuch. Kak »xu3Hb? Kak cemba? — Bce y Hac xopowo, Bce 340poBbl. Mbl
XeHon paboTtaem, AoYb 'MMHa3no 3akaH4mBaeT. — Hy a Pepop kak? Yumtca? —
OH B 3TOM rogy noctynun B MmeguumHckmii. — Kakon monogev! Noagpasnsto Bac!
— Cnacubo. — KcraTu, Tbl no3aBTpakan? — HemHOoro kodpe BbINum B rOCTUHMLE.
C ypoBsonbcTtBMeM 6bl cben 4To-HMOYAb. — Hepaneko otcioga ectb kade. Mol
npvBbIKNM Tam ecTb. [longem, npoBoxy Tebd. BrnonHe nNpunuyHbIA CepBuc,
pa3Hoobpa3Hoe mMeH. OgHo K3 nx ,oMpMeHHbIX” 6rtog — pbiba No-6eHranbcku.
PekomeHayto: BKYC HEOOLIKHOBEHHbLIN — AN HACTOSLWLMX TYpMaHoB. — 3BY4YMUT
CMU1LLKOM M3bICKaHHO. lMonpoLue H1yero HeT? — Kak Hac4eT ssdHuLbl ¢ rpubammn?
— B camblii pas. A Tbl ToponuLibea? MoxeT ObITb, COCTaBULLL MHE KOMNaHWi? 3a
pasroBopamu 1 BOCNIOMUHaHUAMM He3aMeTHO nponeTten 3asTpak. MNpubnuwkanocs

BpemMA Ckasatb ,a40 cBugaHns“. Mol pacctanmncb B TBEPAOM HamMepeHnmn fonble

He TepsTb ApYr Apyra u3 Bugy.

Source:

Smirnova N.S., Khitrov M.V. 2013. Foneticheski predstavitelnyi tekst dla
fundamentalnykh | prikladnykh issledovanii russkoi rechi. Metodicheskie |
algoritmicheskie osnovy obrabotki | analiza rechevykh | zvukovykh signalov.
Izvestiya Vysshykh Uchebnykh Zavedenii “Priborostroeniya”, 56 (2), pp.6-10



Appendix M: Outcome measures and data collection summary table

Outcome measure

Outcome measure description

Data collection points

Feasibility outcome measures

Recruitment

All newly diagnosed patients at ALS Moscow Centre living in Moscow city
limits and meeting the inclusion and exclusion criteria were invited to
participate, until the desired sample size (n=8) was achieved or the cut-off
recruitment date occurred. Target recruitment over 80% was considered
the marker of a successful feasibility trial.

Prior to the cut-off recruitment
date.

assessed by measuring change in ratings on self-reported Ease of
Respiration Visual Analogue Scale and change in ratings on self-reported
Ease of Speech Visual Analogue Scale before and after every music
therapy session. The outcome could range from "1" (very difficult) to "10"
(very easy). Recorded by the music therapist.

Retention The total number of participants recruited was compared with the total Week 1, Week 16.
number of participants who completed the study. Retention rate over
70% at the end of follow-up period was considered the marker of a
successful feasibility trial.
Adherence The number of music therapy sessions attended by each participant was Each music therapy session (total
recorded as an adherence measure for this study. Mean adherence across | of 12), throughout therapy phase
all participants who completed the study was calculated. Mean adherence | (Weeks 6 — 12)
for the group calculated at over 75% music therapy sessions delivered was
considered the marker of a successful feasibility trial.
Tolerance Short-term tolerability of the music therapy treatment protocol was Before and after each music

therapy session (total of 12),
throughout therapy phase
(Weeks 6 —12)




Self-motivation

Self-reported adherence to a suggested independent exercise routine was
recorded to assess levels of self-motivation that participants
demonstrated with regard to music therapy treatment. Any attempt to
practice was recorded. The number of independent exercises sets
performed, in proportion to the number of days when no visit from music
therapist was scheduled, recorded during the sessions from 4 to 12 during
the 6-week treatment phase, was calculated, measured in percent.

Each music therapy session
starting at session 4 (total of 9),
throughout therapy phase
(Weeks 7 —12)

Treatment experience of participants —
persons with ALS

Semi-structured interviews with research participants — persons with ALS
— were conducted pre-treatment (week 5) and at the end of the follow-up
period (week 16). Participant’s answers to open questions in regards to
expectations for and impressions of music therapy treatment, were
written down during a home visit by a trained research assistant.
Interpretative phenomenological analysis was applied to find prominent
common themes across the semi-structured interviews.

Week 5, Week 16

Caregiver’s experience

Semi-structured interviews with caregivers were conducted prior to
treatment (week 5) and at the end of the follow-up period (week 16).
Primary caregivers, if identified by participants — persons with ALS —and
only with their permission, were approached for the interviews. The
caregivers’ answers to open questions in regards to expectations for and
impressions of music therapy treatment, were written down during a
home visit by a trained research assistant. Interpretative
phenomenological analysis was applied to find prominent common
themes across the semi-structured interviews.

Week 5, Week 16

Music therapist’s perspective

Individual treatment notes taken after each session and generalized “field
notes” taken twice a week, after completion of each consequent session
by all the participants, were submitted by the music therapist. Thematic
narrative analysis of the notes was conducted.

Each music therapy session (total
of 12), throughout therapy phase
(Weeks 7 -12)




Biomedical outcome measures

Outcome measures to assess the long-term changes in respiration

Change of Forced Vital Capacity (FVC)
from baseline at Week 6, Week 12,
Week 16

Forced Vital Capacity (FVC) is a standard spirometry test which measures
the volume of air that can forcibly be blown out after full inspiration;
measured in %. Measured during a home visit by a nurse.

Week 1, Week 6, Week 12, Week
16

Change of Maximal Inspiratory Pressure
(MIP) from baseline at Week 6, Week
12, Week 16

Maximal Inspiratory Pressure (MIP) is the inspiratory pressure generated
against a completely occluded airway; used to evaluate inspiratory
respiratory muscle strength; measured in cm H,0. Measured during a
home visit by a nurse.

Week 1, Week 6, Week 12, Week
16

Change of Maximal Expiratory Pressure
(MEP) from baseline at Week 6, Week
12, Week 16

Maximal Expiratory Pressure (MEP) is a measure of the strength of
respiratory muscles, obtained by having the patient exhale as strongly as
possible against a mouthpiece; measured in cm H,0. Measured during a
home visit by a nurse.

Week 1, Week 6, Week 12, Week
16

Outcome measures to assess the long-term changes in cough

Change of Peak Expiratory Flow (PEF)
from baseline at Week 6, Week 12,
Week 16

Peak Expiratory Flow (PEF) is a measure of cough effectiveness, portable
peak flow meter was used; measured in %. Measured during a home visit
by a nurse.

Week 1, Week 6, Week 12, Week
16

Outcome measures to assess the long-term changes in speech

Change of Center for Neurologic Study
Bulbar Function Scale (CNS-BFS) Speech

The Center for Neurologic Study Bulbar Function Scale (CNS-BFS) consists
of three domains (swallowing, speech, and salivation), each of which is

Week 1, Week 6, Week 12, Week
16




subscore from baseline at Week 6,
Week 12, Week 16

assessed with a 7-item, self-report questionnaire. Each question is scored
from "1" (does not apply) to "5" (applies most of the time). Speech
domain subscore can range from "7" (best outcome) to "35" (worst
outcome). The result was recorded during a home visit by a trained
research assistant.

Change in acoustic assessment
parameters of recorded voice from
baseline at Week 6, Week 12, Week 16

Voice samples were recorded during a home visit by a trained research
assistant digitally in .wav format, using a Shure WH20XLR Dynamic Headset
Microphone, Alesis iO Dock audio interface, Apple iPad 2 tablet and
GarageBand software. Acoustic analysis of the voice samples was
conducted using the Praat linguistic computer program to calculate the
following outcome measures:

- Maximum Phonation Time (MPT), sound /a/, measured in
seconds,

- Maximum Repetition Rate — Alternating (AMR), /pataka/
sequence, measured in total number of syllables uttered as
fast and as clear as possible on one breath,

- Maximum Repetition Rate — Sequential (SMR), /ba/ syllable,
measured in total number of syllables uttered as fast and as
clear as possible on one breath,

- litter, local, sound /a/, measured in percent,

- Shimmer, local, sound /a/, measured in percent,

- Harmonics-to-Noise Ratio (HNR), measured in Db, sustained
/a/

- Vowel Space Area (VSA), separate vowels /a, e, i, o, u/,
measured in squared Hz,

- Fundamental frequency (F0), oral reading, measured in Hz,

- Speaking rate, oral reading, measured in words per minute,

- Speech-pause ratio, oral reading, measured in seconds per
minute,

Week 1, Week 6, Week 12, Week
16




- Pause frequency, oral reading, measured in number of pauses
per minute,

- Fundamental frequency (F0), spontaneous speech, measured
in Hz,

- Speaking rate, spontaneous speech, measured in words per
minute,

- Speech-pause ratio, spontaneous speech, measured in
seconds per minute,

- Pause frequency spontaneous speech, measured in number
of pauses per minute.

Change in perceptual assessment
parameters of recorded voice from
baseline at Week 6, Week 12, Week 16

Voice samples were recorded during a home visit by a trained research
assistant digitally in .wav format, using a Shure WH20XLR Dynamic Headset
Microphone, Alesis iO Dock audio interface, Apple iPad 2 tablet and
GarageBand software.

Perceptual analysis of the voice samples was performed by three qualified
speech-language specialists to assess change in hypernasality level of
spontaneous speech, measured in points. Interrater reliability was
calculated for the perceptual analysis results.

Week 1, Week 6, Week 12, Week
16

Outcome measures to assess the long-term changes in swallowing

Change of Center for Neurologic Study
Bulbar Function Scale (CNS-BFS)
Swallowing subscore from baseline at
Week 6, Week 12, Week 16

The Center for Neurologic Study Bulbar Function Scale (CNS-BFS) consists
of three domains (swallowing, speech, and salivation), each of which is
assessed with a 7-item, self-report questionnaire. Each question is scored
from "1" (does not apply) to "5" (applies most of the time). Swallowing
domain subscore can range from "7" (best outcome) to "35" (worst
outcome). The result was recorded during a home visit by a trained
research assistant.

Week 1, Week 6, Week 12, Week
16




Change in videofluoroscopic swallowing
study (VFSS) results from baseline at
Week 6, Week 12

VFSS (videofluoroscopic swallowing study), an x-ray-based method of
evaluating a person's swallowing ability, was performed by a trained
specialist during a visit to a laboratory using a BV Pulsera Mobile C-arm
fluoroscope, pulsing at 30 pulses per second and recorded on built-in
Medical DVD Recorder at 30 frames per second. Each participant swallows
10mL of nectar and pudding-thick liquid boluses, thickened with a xanthan
gum-based thickener (i.e., Nestle Thicken-Up Clear®) and mixed to 40%
weight-to-volume concentration with BarVIPS powder.

VFSS video clips were reviewed and scored by a trained speech-language
pathologist, using frame-by-frame analysis following operational
definitions outlined by (Steele et al, 2019). The following outcome
parameters were calculated from VFSS video clips, recorded at three time
points, to assess long-term changes in swallowing:

- Time-to-Laryngeal Vestibule Closure, nectar 10 mL, measured in
ms,

- Time-to-Laryngeal Vestibule Closure, pudding 10 mL, measured in
ms,

- Maximum Pharyngeal Constriction Area, nectar 10 mL, measured
in % C2-42,

- Maximum Pharyngeal Constriction Area, pudding 10 mL,
measured in % C2-42,

- Peak position of the Hyoid Bone, nectar 10 mL, measured in % C2-
4,

- Peak position of the Hyoid Bone, pudding 10 mL, measured in %
C2-4,

- Penetration-Aspiration Scale Score (worst), nectar 10 mL,
measured in points,

- Penetration-Aspiration Scale Score (worst), pudding 10 mL,
measured in points,

- Total Pharyngeal Residue C24area, nectar 10 mL, measured in %
C2-4,

Week 1, Week 6, Week 12




Total Pharyngeal Residue C24area, pudding 10 mL, measured in %
C2-4,

Laryngeal vestibule closure, nectar 10 mL, described as complete,
partial, or incomplete,

Laryngeal vestibule closure, pudding 10 mL, described as
complete, partial, or incomplete.







Appendix N. Experimental music therapy treatment protocol to support bulbar and respiratory
functions of persons with early and mid-stage amyotrophic lateral sclerosis

comfort of the participant entering the session. The following information is
recorded: 1) VAS for current perceived ease of respiration, 2) VAS for current
perceived ease of voice production, 3) information about the adherence to the
assigned independent exercises routine: frequency, duration, difficulties, comments
(starting at session 4). Participant is reminded that he/she is going to be guided
through all the exercises and is welcome to participate to his/her comfort, to ask
clarifying questions and make comments, to stop doing an exercise at any point if
he/she feels uncomfortable or tired, and to pause, rest and hydrate as needed.

Exercise Time Therapy Description and participant instructions Materials and
(approx.) | objective (Music therapist verbally describes and models every exercise before inviting the | equipment
patient to participate)
I. Session 5 min Assessment. Music therapist (MT) and participant exchange salutations. MT assesses participant’s | VAS
opening and physical and emotional state through observation and conversation, and | (respiration)
assessment reestablishes the rapport through a brief conversation to ensure psychological | and VAS (voice)

sheets;

VAS data sheet;
notebook for
note taking.
Two sturdy
chairs situated
facing each
other,
approximately
1.5 m apart.
Optional:
wheelchair,
small table,
pillow for
participant’s
comfort.




Il. Body
alignment
exercise

3 min

To learn the
proper body
alignment and its
role in
respiration, voice
production and
swallowing.

II.1. Body awareness

Participant is encouraged to become aware of the physical sensation of his/her body,
to pay close attention to any muscle tension, strain or stiffness and to gently move,
stretch or self-massage to release those.

11.2. Body alignment

Participant is encouraged to become aware of his/her body alignment and to find a
good sitting posture by maintaining the spinal alignment from the hips up. Suggested
steps to achieve this are:

a. both feet are on the ground, shoulder-width apart, forming a 90-degree
angle with the thighs;

b. the pelvis is adjusted so there is slightly less curve in the lower back,
and the spine feels extended both upwards and downwards;

C. the rib cage is now more upward and “open” (not collapsed);

d. the shoulders are suspended exactly over the rib cage (rather than pulled
back or rolled forward);

e. the head is balanced at the top of the spine and feels almost weightless,

with the front half of the skull is balanced in front of Altanto-occipital
joint, and its hind half is balanced behind Atlanto-occipital joint;

f. the upper body is poised and aligned, yet flexible and ready to move: the
images of the whole body as a marionette suspended by a rope
extending from the top of the skull, or of the head as a water lily flower
resting on water surface may be helpful;

g. to check for the proper spinal alignment: stretch arms above the head
and bend them down so that fingertips of one hand touch the elbow of
the opposite arm; sustain this position for several seconds, then let the
arms drop down gently to the sides of the body, but keep the posture.

Visual aids for
anatomy of
singing.




The anatomy and physiology of respiration, voice production and swallowing are
briefly explained to the patient during these and following exercises in order to
increase the patient’s awareness and sense of control over these processes.

.
Diaphragmatic
breathing
exercises

4 min

To become
aware of
diaphragmatic
action, its role in
respiration and
benefits of
diaphragmatic
breathing.

[1.1. Silent long diaphragmatic breathing (5-10 repetitions)

Participant is instructed to breathe in through the nose, with the mouth slightly open,
then breathe out through the mouth, without sound. The air enters and escapes from
the lungs with no effort: it is not forced in any way, and no rib action should occur.
Participant is encouraged to place one hand on his/her abdomen and the other on
his/her chest as he /she practices diaphragmatic breathing. The front and the side of
the abdominal wall expand as the diaphragm contracts and pulls down during breath
in, while no visible movement of the chest or shoulders occurs.

I11.2. Audible diaphragmatic breathing on [s] sound (3 repetitions)

Participant is instructed to breathe in through the nose, with the mouth slightly open,
then breathe out through the mouth making a continuous [s] sound until he/she runs
out of air. The sound should not be forced, and no rib action should occur.

I11.3. Silent long diaphragmatic breathing (3 repetitions) — see Ill.1.

IIl.4. Diaphragmatic breathing with audible sigh (3 repetitions)

Participant is instructed to breathe in through the nose, with the mouth slightly open,
then breathe out through the mouth making an audible, very breathy sigh on a vowel
sound (for example, ‘a’). The sound should not be forced, the throat should be
relaxed, and no rib action should occur.

Note: No background music or music accompaniment will be used, as this will allow
the participants to fully concentrate on the physical sensation of diaphragmatic
breathing. During the first several sessions the participant may experience slightly
uncomfortable pulling sensation around posterior abdomen wall: this sensation is
due to this group of muscles being more intensively worked than usual and will

Visual aids for
anatomy of
singing (Figures
3,4,5).
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subside. When it becomes habitual, diaphragmatic breathing may reduce the effort
necessary for breathing.

IV. Controlled 3 min To practice IV.1. Pursed lip breathing (3 repetitions)
breathing and controlled Participant is instructed to take a diaphragmatic breath in through the nose and to | 37-key
lip seal exercise breathing in breathe out very slowly through pursed lips (“as if blowing on a fire”). A piece of melodica;
order to create lightweight fabric held by MT in front of the participant can be used for visual individual tube
sustained airflow | feedback. mouthpiece;
necessary for metronome
speech; to IV.2. Controlled breathing and lip seal exercise (Android
improve oxygen Participant is instructed to blow into the tube mouthpiece of the melodica while MT | smartphone,
and carbon plays on the keys of the melodica the first 16 measures from “Old French Song” from | Metronome
dioxide “Children’s Album” (Op.39, No.16) by Tchaikovsky, at 60 bmp, with accompanying | Beats
exchange; to audible metronome click. Participant is advised to breathe in through the nose as | application for
maintain lip seal | necessary between the phrases, MT may provide conducting cues for inhale as | Android, Kinivo
(necessary for necessary. The tempo is adjusted as needed (decreased for a longer exhale) to match | ZX120 Mini
swallowing and participants’ ability. Portable Wired
for decreasing Speaker for
salivation). amplification).
IV.2. Controlled breathing and lip seal exercise
"Old French Song" by P. Tchaikovsky, adapted from "Children's Album" Op.39, No.16 Optional: a
small (approx.
- 15 cm x 15 cm)
Melodica piece of
lightweight
Melodica fa b rlc
V. Music- 8 min To elicit the Participant is reminded to maintain the aligned sitting posture, and to be gentle | Android
assisted relaxation rather than forceful in releasing muscle tension. smartphone;




relaxation for
voice
production

response through
music-assisted
visualization
technique (V.1)
and to relax and
stretch the
muscles involved
in voice
production (V.2 —
V.8).

V.1. Music-assisted visualization and relaxation (about 4 minutes)

The recorded relaxing music is started in the background at the level allowing for a
live narrative to be clearly heard. Maintaining the aligned sitting body position,
participant is advised to close the eyes and to breathe deeply, as he/she is led by MT
through a brief (about 3 minutes) music-assisted visualization for relaxation. At the
end of the exercise, as the background music continues, participant is invited to
gently open his/her eyes, first looking downwards and then gradually orienting
him/herself to the surroundings. The background music continues through the rest
of the exercise sets.

V.2. The head and the neck muscles relaxation (2 repetitions)

Maintaining the body alignment, participant is advised to let his/her head slowly fall
forward under its weight, to feel the stretch on the spine, and then to bring the
head back to the balanced position at the top of the spine. Participant may also
sway the head gently side to side during this exercise, if it feels appropriate.

V.3. The facial muscles relaxation

Participant is advised to rub his/her hands together or to warm them otherwise and
to place the palms over closed eyes for several seconds, then to gently massage the
face with circular motions of the pads of the fingers, using both hands, moving from
hairline downwards to cheeks, lips and chin, spending more time on areas that feel
tight. When the cheeks are being massaged, participant is advised to let his/ her jaw
to hang slack. Face massage may be performed by MT or a care provider if the
patient’s hand function is impaired.

V.5. The tongue muscles relaxation and stretch (3 repetitions)

Participant is encouraged to let the tongue relax and fall forward slightly out of the
mouth by releasing its muscles, then to gently stretch the tongue out of the mouth
down toward the chin, and to release again allowing the tongue to rest on the lower

default music
player for
Android; Spotify
application for
Android (with
subscription);
Kinivo ZX120
Mini Portable
Wired Speaker
for
amplification).

Optional: lotion
or oil for
massage; Purell
for hands
disinfection (if
MT touches
participant’s
face).
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lip. Participant is further advised to pull the tongue back into the mouth as far as
possible, hold for a few seconds, and release.

V.6. The mandible (jaw) relaxation and stretch

Participant is assisted in finding his/her temporomandibular joints. With the fingers
placed over the joints, the patient allows the jaw to drop without resistance.
Participant is encouraged to take his/her jaw between the thumb and forefinger and
to gently move the jaw up and down, at first slowly, then faster. The movement will
be unrestricted if the jaw is relaxed. Participant is then advised to move the jaw as
far forward as possible, hold, then release; then to move the jaw as far back and
upwards as possible (chin tuck), hold, then release. This stretch may be repeated 2
or 3 times.

V.7. The suprahyoid muscles relaxation

Participant is assisted in finding his/her suprahyoid (digastric and mylohyoid) muscles
under his/her chin (the muscles responsible for elevating the larynx during
swallowing). Participant is advised to gently massage these muscles with his/her
thumbs in slow, “kneading” motions, pushing vertically up and releasing down.

V.8. The infrahyoid (strap) muscles relaxation

Participant is assisted in finding his/her larynx by placing fingers flat against the front
of his / her neck and swallowing, thumb and forefinger of one hand are used to gently
move the larynx side to side several times.

VI. “Ping pong”
soft palate
exercise

1 min

To tonicize the
soft palate
muscles involved
in velopharyngeal
function and to
practice the
proper soft

Participant is instructed to “yawn politely” (half yawn) in order to find the proper
position for relaxed sound production (Woo, 2012). It may helpful to imagine there
is a ping pong ball in the back of the mouth and to hold this position for several
seconds. Repeat 5 times.

None.




palate  position
for phonation.

VII. Phonation
exercises

5 min

To facilitate
proper
engagement of
arytenoid

cartilages and
vocal folds (VII.1

- VI3), to
increase the
speech rate
(tongue
movement

speed) (VIL3).

VII.1. “Hah” sigh exercise (2 repetitions)

Participant is instructed to take a breath, to expel about half of it, then to add a light,
“lazy” sigh (“hah”), starting in the voice midrange and inflecting downwards. The
tongue rests in the limp position, the jaw is relaxed.

VIL1. "Hah" sigh exercise voice pattern

Voice

(e o8
[

Ha - -ah.

VII.2. Interrupted “hah” sigh exercise (2 repetitions)

Participant is instructed to repeat the previous exercise, allowing the lips to close and
open several times at the beginning of the sigh, resulting in light humming sound
(“hah-mah-mah-mah-mah”). The lips are not pressed firmly together like in the
regular [m] sound. The tongue rests in the limp position, the jaw is relaxed.

VIIL.2. Interrupted "hah" sigh exercise voice pattern

, — :

Voice

e 58

Hah_mah-mah_mah - -mah.

VII.3. Voiced consonant sigh exercise (2 repetitions for each consonant)

Visual aids for
anatomy of
singing Figures 9
and 10).




Maintaining relaxation of facial and laryngeal muscles, participant is instructed to
take a diaphragmatic breath, then to expel the air while making a continuous
consonant sound, starting in the voice midrange and inflecting downwards. An
accompanying short vowel sound has to be added to the stop consonants (‘b’, ‘d’,
‘g’), e.g. “ba-ba-ba-ba-ba”. The sound should not be forced. The jaw and tongue are
relaxed. The sequence of the consonants for this exercise is: /v/, /z/, /z</, /I/, rolled
/r/, [il, /v/, /d/, Im/, In/, /g/. Rolled /r/ may present a challenge for some people.
This is not related to ALS and should not discourage the patient from attempting this
exercise.

VIII. Consonant | 2 min To facilitate the Participant is instructed to take a diaphragmatic breath and say “Mah-nah-ng-ah” in | None.
range tongue cantillation once, then proceed saying “Mah-nah-ng-ah” 3 times on one exhalation,
cantillation movement ease next—saying it 6 times on one exhalation, then 9 times on one exhalation, and, finally,
exercise and speed, to 12 times on one exhalation. Participant is encouraged to maintain and note the
improve freedom of tongue and jaw movement as he / she does this exercise.
velopharyngeal
function, to Note: The sequence of tongue movements required for this exercise involves fast
prevent (reduce) | progression from the resting position (/m/) to hard palate (/n/), to soft palate (/g/)
hypernasality. (McClosky, 2011) . Besides facilitating the tongue movement ease and speed, this
exercise has the potential to improve velopharyngeal function and, thus, to prevent
(reduce) hypernasality, which also contributes to speech intelligibility (Rong et al.,
2016).
IX. 3 min To improve | Starting in the lower mid-range of his / her voice, participant is instructed to sing the | Visual aids for
Velopharyngeal velopharyngeal syllables “Hun-ga” three times as a scale from so/ to do. “Hun” corresponds with the | anatomy of
port exercise function, to | offbeat, and “ga” falls on the beat. The exercise is then modulated gradually up by | singing (Figure
prevent semitones, until it reaches the limit of the participant’s comfortable range. After that | 10).

hypernasality.

it modulated down by semitones until it is three semitones below the starting key.
The therapist models the exercise and provides the guitar accompaniment, and sings
together with the participant. The patient is encouraged to notice the switching
between nasal (“hun”) and non-nasal sound (“ga”). Audible metronome click is set

Acoustic guitar;
metronome
(Android
smartphone,




up. The tempo of the accompaniment can be adjusted to the ability of the patient.
Gradual increase to up to 90 bpm is advisable in later sessions.

IX. Velopharyngeal port exercise voice pattern and guitar accompaniment
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Metronome
Beats
application for
Android, Kinivo
ZX120 Mini
Portable Wired
Speaker for
amplification).

X. Impulse
diaphragmatic
breathing
exercise

2 min

To increase the
efficiency and
speed of relaxed
diaphragmatic
inhalation.

X.1. Impulse breathing with short “hah” exhale (2 repetitions)

The exercise starts with participant listening to 8 beats of audible metronome click
initially set at 4/4, 64 bpm. Participant is instructed to fully relax abdominal muscles,
letting the air effortlessly enter the lungs, then to abruptly expel the air with a short,
though deep and strong (“barking”) “hah” sound and to immediately let the
abdominal muscles relax again, letting the air into the lungs. Suggested sequence: 1)
listen and rest for 8 beats, 2) 8 “hah” utterances for 8 beats, 3) listen and rest for 8
beats, 4) 8 "hah” utterances for 8 beats, 5) stop. The tempo should be slightly faster
that the tempo most comfortable for the participant and may be increased gradually
in subsequent sessions if the patient is ready.

X.2. Impulse breathing with sustained “hah” exhales (4 repetitions)

As in the previous exercise, participant is advised to fully relax the abdominal
muscles, letting the air effortlessly enter the lungs. Then the air is expelled 3 times
following the pattern: “Hah-hah-haaaaaaaah” (short-short-long), where /a/ vowel is
very open, strong and deep, but is not forced. After each syllable, the abdominal
muscles should relax again, letting the air into the lungs.

Acoustic guitar;
metronome
(Android
smartphone,
Metronome
Beats
application for
Android, Kinivo
ZX120 Mini
Portable Wired
Speaker for
amplification).




XI. Sustained
vowels
production
exercises

5 min

To practice full
diaphragmatic
breathing and
healthy vocal
folds
coordination for
sustained,
supported vowel
production.

XI.1. Vowel shaping exercise (3 repetitions)

With the mouth fully closed, participant is instructed to silently form vowel shapes in
the following sequence: /a/, /e/, /i/, /o/, /u/, paying attention to position changes in
tongue and facial muscles. MT model the vowels (with sound).

X1.2. “Hah-meh-mee-moh-moo” sigh exercise (3 repetitions)

Similar to exercise VII.3, participant is encouraged to take a breath, then expel it on
a light, “lazy” sigh, starting in the voice midrange and inflecting downwards. During
this exhale, participant forms the vowel shapes /a/, /e/, /i/, /o/, /u/ in a relaxed
manner and allows the lips to close and open several times, resulting in light
humming sound: “Hah-meh-mee-moh-moo”. The lips are not pressed firmly together
like in the regular [m] sound, and the jaw is relaxed.

XI.2. "Hah-meh-mee-moh-moo" sigh exercise voice pattern
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X1.3 “Hah-eh-ee-oh-00" sigh exercise (3 repetitions)
The instructions for this exercise are the same as for the exercise 1X.2., but the lip
movement resulting in the light /m/ sound is now omitted: “Hah-eh-hee-oh-00”".

XL3. "Hah-eh-ee-oh-00" sigh exercise voice pattern
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Acoustic guitar;
metronome
(Android
smartphone,
Metronome
Beats
application for
Android, Kinivo
ZX120 Mini
Portable Wired
Speaker for
amplification).
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Xl1.4. Sustained vowels exercise (2 repetitions, if tolerated well)

Comfortable tone from participant’s midrange is chosen for the exercise and
becomes the tonal center (do). The patient sustains do for four measures (2/4, 90
bpm) on “mah” syllable, then rests for 2 measures. The next syllable (“meh”) is then
sustained is a similar manner, then “mee”, “moh” and “moo”. The therapist provides
the guitar accompaniment, and sings together with the participant. Accompanying
audible metronome is set up at 2/4, 90 bpm. The tempo is adjusted as needed
(decreased for a longer exhale) to match participants’ ability. The exercise may be

performed twice, if tolerated well.

XI.4. Sustained vowels exercise voice pattern and guitar accompaniment

Key to be defined by patient's comfortable vocal range
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Note: In case of excessive perceived nasality, participant may be advised to “adopt a
pleasant facial expression”, slightly lifting the zygomatic muscles (“lifting the
cheeks”).

XIl.  Laryngeal
elevation
through
vocalization
(gliding vowels)
exercise

5 min

To facilitate
sustained
laryngeal
elevation.

MT models the exercise and sings together with the participant. A comfortable tone
from the participant’s midrange is chosen for the exercise. Starting from this tone on
“mah” syllable, participant is instructed to slide up a major 3« interval by beat 4 (the
second dotted quarter) of the measure and to sustain this tone until the end of the
measure. This singing pattern is repeated for 3 more measures, as the harmony
changes. 4 measures on “mee” and then 4 measures on “moo” follow. If tolerated
well, the whole exercise may be repeated once and major 3« interval may be

Acoustic guitar;
metronome
(Android
smartphone,
Metronome
Beats
application for
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increased to perfect 5~ for increased laryngeal elevation. Live guitar accompaniment
is provided by MT, in 12/8, 130 bmp, one harmony per measure, with accompanying
audible metronome click. Repeat 2 times if tolerated well.

XII. Gliding vowels exercise voice pattern and guitar accompaniment

Key is to be defined by patient's comfortable voice range
-

Voice i j i — : i I

Hﬁ‘ J = 5 = = ; !
Ma E ah. Ma z ah.

Guitar [ttt e — Yt
& ’ _ —_—— g = v =
3
[ & ; : ; : ;

Voice ¥ | | = 1 1 2 |
: -~ E — -
=

Guitar

Voice #F:Iif i
] il

Guitar

Voice

Guitar

Android, Kinivo
ZX120 Mini
Portable Wired
Speaker for
amplification).

XIll. Vocal cords
relaxation
exercises

2 min

To relax vocal
cords following
the singing
exercises.

Participant is instructed to use diaphragmatic or mixed type of breathing during these
relaxation exercises.

XIl.1. Vocal fry exercise

None.
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Participant is instructed to take a deep breath and to make vocal fry sound for the
duration of the exhale. Can be repeated.

XI11.2. Deep breathing (3 repetitions)

Participant is instructed to breathe in through the nose, with the mouth slightly open,
then breathe out through the mouth, without sound. The air enters and escapes from
the lungs with no effort: it is not forced in any way. Participant can choose to use
diaphragmatic or mixed (diaphragmatic and chest) type of breathing.

XI11.3. Exhale on hard [h] (3 repetitions)
Participant is instructed to continue deep breathing and then to exhale of a “lazy”,
long, uninterrupted hard [h] sound.

XIV. Preferred
song
performance

5 min

To reinforce all

the voice skills
practiced in
previous
exercises (body
alignment  and
posture,

diaphragmatic
breathing, proper
phonation, soft
palate elevation,
relaxed
consonant
articulation, etc.),
to provide a
motivating
reward at the end
of the session.

Participant is invited to sing his / her preferred song in comfortable range, at
comfortable tempo, with live guitar accompaniment provided by MT. MT may choose
to sing together with participant to encourage participation and to model healthy
singing technique. Both the participant and the MT provide brief feedback on the
performance at the end of song.

Selection of the song for this exercise will occur as follows. At recruitment, each
participant will be asked to provide the list of his/her 3 to 5 favorite songs to sing. MT
will choose one of these songs to include into the protocol, giving preference to the
songs with simple melodic and harmonic structure, enough pauses for proper
phrasing, moderate tempo, and emotionally neutral or “positive”.

Acoustic guitar.
Optional: song
lyrics printout.

13




XIV. Session
closure and
assessment

5 min

Assessment.

MT closes the session, acknowledges participant’s effort and reminds of the
upcoming session(s) if any are left. The following information is gathered and
recorded into the Patient’s individual data sheet: 1) VAS for current perceived ease
of respiration, 2) VAS for current perceived ease of voice production. MT instructs (or
reminds) the participant to practice Recommended daily exercises, if possible, always
taking precautions to avoid strain and exhaustion (to “stop if somethings doesn’t feel
right”). MT instructs (or reminds) the participant to follow the Voice health guidelines
(Roman, 2014).

VAS
(respiration)
and VAS (voice)
sheets;

VAS data sheet;
notebook for
note taking.

14




Appendix O. Music therapy session data collection sheet

VAS speech pre | VAS resp. pre | VAS speech post | VAS resp. post Exercises Session
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Appendix P. Visual aids for anatomy and physiology of
respiration, voice production, cough and swallowing

Figure I. Sitting posture. Source: (McClosky, 2011)




Figure Il. Balance of the head and neck. Source: (McClosky, 2011)




Figure lll. Rib cage and abdominal muscles. Source: (Peckham, 2010)

Rib cage and
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Figure IV. Diaphragm action (anterior view). Source: (Peckham, 2010)

Diaphragm inhalation & exhalation

Diaphragm descends to a lower position, i rises to A
drawing air into lungs. wbuad.*hm

i
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Figure V. Diaphragm action (lateral view). Source: (McClosky, 2011)

Inhale

Exhale



Figure VI. The larynx. Source: (Peckham, 2010)
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Figure VII. Cartilages of the larynx (anterior and posterior views). Source: (McClosky,
2011).
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Figure VIII. Cartilages of the larynx (lateral view). Source: (McClosky, 2011).




Figure X. Profile of vocal tract. Source: (Peckham, 2010)

Profile of vocal tract
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Figure XI. The structure of larynx and the vocal folds. Source: (Peckham, 2010)
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Appendix Q. Sample narrative for Exercise V.1. Music-
assisted visualization and relaxation, English translation

This is the English translation of a sample narrative for music-assisted visualization
and relaxation exercise. Please note that the following narrative is for sample
purposes only. It is important that the text is adjusted by a certified music therapist

to individual preferences and physical capabilities of each patient.

Close your eyes and take a deep breath.

Concentrate on your breathing. Feel the air entering and leaving your body.
Feel the floor under your feet.

Feel the weight of your body. Let your hands become heavy.

Keep breathing deeply.

Move your shoulders slightly. Imagine standing under beautiful, warm waterfall.
Water running down your shoulders, washing away all the tension, worries and

fatigue, leaving you refreshed and balanced.
Feel the full length of your spine.
Take another breath. Feel the air filling up your lungs. Then let it go.

Now think of a space, real or imaginary, where you feel safe and content. It may be
a beautiful forest with sunbeams coming through the green leaves, an open field full
of wild flowers, an ocean shore with waves coming and going, or a quiet sunny room

with a cozy chair.

Keep breathing. With each breath take in the energy of this place. Notice the colors,

sounds, smells.
Stay in this place for several minutes.

Take this time for yourself.



While the music sounds, all the business and thoughts can wait. Let the music hold

you.

(Let the participant enjoy one or two minutes of music).

It is time to go now. But as you leave this place, remember that you can return as

often as you wish, whenever you need.

Take another deep breath. As you inhale, take in all the good, healing energy of this

place. As you exhale, let go of the thoughts and sensations you do not need or want.
Feel your body. Feel the chair that supports you.

Feel your shoulders. Your arms.

Feel your feet on the floor. Let the floor surface supporting the weight of your feet.
Take another breath.

When you are ready, gently open your eyes.

It is time to start the muscle relaxation exercises.



Appendix R. Sample recommended daily exercises
instructions (English translation)

This is English translation of sample recommended daily exercises instructions for
the study participants. Please note that the following instructions are for sample
purposes only. It is important that the exercises are adjusted by a certified music
therapist to meet individual preferences and physical capabilities of each patient. In
addition to an individualized printout in Russian, a corresponding individualized audio
guide with the instructions in Russian and appropriate music tracks will be provided
for each participant to make the exercise routine easier.

RECOMMENDED DAILY MUSIC THERAPY EXERCISES

These exercises are advised, but not required for you to perform on the days when
you do not have a music therapy session. You have experienced all these exercises
during your music therapy sessions with your therapist. Practice the assigned

exercises ONCE DAILY. You will need about 30 minutes to do the exercises.

You may choose to use the separate music tracks or the accompanying audio guide
provided by your music therapist. All the instructions and the music accompaniment

have been tailored to meet your voice range, tempo and medical needs.

Remember to do these exercises when you are rested and hydrated. Wear
comfortable clothes allowing for unrestricted movement and breathing. Find a
comfortable space to sit. Minimize noise and distractions: turn off TV and radio, close
the windows if you live on a busy street. As you do the exercises, you may want to

take a little break, drink a glass of water or stop altogether if fatigue is a problem.



ALWAYS TAKE PRECAUTIONS TO AVOID STRAIN AND EXHAUSTION

IF IT HURTS OR SIMPLY DOES NOT FEEL RIGHT, STOP RIGHT AWAY

If you have any questions or concerns regarding these exercises or music therapy

treatment, contact your therapist or the research assistant:

(Music therapist): phone#, email

(Research assistant): phone#, email

Step 1. POSTURE (2 minutes)

Firstly, let us work on body alignment. Proper body posture make breathing,

speaking and swallowing more effective.

To start, sit down comfortably and pay attention to physical sensation of your body,
any muscle tension, strain or stiffness. Then gently move, stretch or self-massage
for about one minute to release those.

Now find your proper body alignment. In doing so, let us move from the feet up.

Place both FEET on the ground, shoulder-width apart, forming the right angle with
the thighs.

Adjust the PELVIS so there is slightly less curve in the lower back, and the spine

feels extended both upwards and downwards.

Your RIB CAGE is now more upward and “open” (it is not collapsed).

Your SHOULDERS are suspended exactly over the rib cage (rather than pulled back

or rolled forward).



Your HEAD is balanced at the top of the spine and feels almost weightless.
Your UPPER BODY is poised and aligned, yet flexible and ready to move (like a

marionette suspended by a rope extending from the top of your head, or like the head

of a water lily flower resting on water surface).

Step 2. BREATH (2 minutes)

Maintaining body posture and flexibility, start diaphragmatic breathing.

JUST BREATHE. Breathe in through the nose, with the mouth slightly open, then
breathe out through the mouth, without sound. The air enters and escapes from the
lungs with no effort: it is not forced in any way, and no rib action should occur. You
may place one hand on your abdomen and the other on the chest: feel your
diaphragm working as your abdomen expands with each breath, while no visible

movement of the chest or shoulders occurs. Repeat two more times.

EXHALE ON [S]. Now let us make sound. Continue breathing in the same way, then,
on the outbreath, make a continuous [s] sound until you run out of air. The sound

should not be forced, and no rib action should occur. Repeat two more times.

EXHALE ON J[A]. Let us continue. This time, as you breathe out, make an audible,
very breathy sigh on a vowel sound (for example, [a]). The sound should not be
forced, the throat should be relaxed, and no rib action should occur. Repeat two more

times.
“BLOW ON THE FIRE”. And the last one. Breathe in through the nose, then breathe

out very slowly through pursed lips (“as if blowing on the fire”). Repeat two more

times.

Step 3. RELAXATION (10 minutes)




It is most beneficial to do these exercises to music. If possible, start the relaxation
music provided to you by your music therapist in the background. Make sure you can
hear the music well, but it is not too loud. Remember to maintain the aligned sitting
posture and to breathe abdominally during this exercise. Be gentle rather than

forceful releasing muscle tension. Let us begin’.

Close your eyes and take a deep breath.

Concentrate on your breathing. Feel the air entering and leaving your body.

Feel the floor under your feet.

Feel the weight of your body. Let your hands become heavy.

Keep breathing deeply.

Move your shoulders slightly. Imagine standing under beautiful, warm waterfall.
Water running down your shoulders, washing away all the tension, worries and
fatigue, leaving you refreshed and balanced.

Feel the full length of your spine.

Take another breath. Feel the air filling up your lungs. Then let it go.

Now think of a space, real or imaginary, where you feel safe and content. It may be
a beautiful forest with sunbeams coming through the green leaves, an open field full
of wild flowers, an ocean shore with waves coming and going, or a quiet sunny room
with a cozy chair.

Keep breathing. With each breath take in the energy of this place. Notice the colors,
sounds, smells.

Stay in this place for several minutes.

Take this time for yourself.

While the music sounds, all the business and thoughts can wait. Let the music hold

you.

(Enjoy 1 or 2 minutes of music).

! Please note that the following narrative is for sample purposes only. It is important that
the text is adjusted to individual preferences and physical capabilities of each patient.



It is time to go now. But as you leave this place, remember that you can return as
often as you wish, whenever you need.

Take another deep breath. As you inhale, take in all the good, healing energy of
this place. As you exhale, let go of the thoughts and sensations you do not need or
want.

Feel your body. Feel the chair that supports you.

Feel your shoulders. Your arms.

Feel your feet on the floor. Let the floor surface supporting the weight of your feet.
Take another breath.

When you are ready, gently open your eyes.

It is time to start the muscle relaxation exercises.

HEAD. Let your head slowly fall forward under its weight, feel the stretch on the
spine, and then bring the head back to the balanced position at the top of the spine.
Repeat 2 or 3 times. You may also sway the head gently side to side during this

exercise, if it feels appropriate.

FACE. Rub your hands together or warm them otherwise and place the palms over
closed eyes for several seconds. Gently massage the face with circular motions of
the pads of the fingers, using both hands, moving from hairline downwards to cheeks,
lips and chin, spending more time on areas that feel tight. Let your jaw to hang slack
(“as if only thing stopping your jaw from falling further was the skin on your face”).
The face has to become void of any expression during this exercise.

TONGUE. Release your tongue muscles and let the tongue relax and fall forward
slightly out of the mouth. Gently stretch the tongue out of the mouth down toward the
chin, and release again allowing the tongue to rest on the lower lip. Then pull the
tongue back into the mouth as far as possible, hold for a few seconds, and release.

Make 2 or 3 repetitions.

JAW. Allow your jaw to drop without resistance. Take your jaw between the thumb
and forefinger and gently move it up and down, at first slowly, then faster. The
movement will be unrestricted if the jaw is relaxed. Now move the jaw as far forward

as possible, hold, then release; then move the jaw as far back and upwards as



possible (so that it looks like you have a “double chin”), hold, then release. Repeat

this stretch two or three times, if it feels appropriate.

UNDER CHIN. Gently massage the muscles under your chin with your thumbs in
slow, “kneading” motions, so that they go up and down. This movement should not

be painful.
LARYNX. Place your fingers flat against the front of your and swallow: you can feel

you larynx move. Now use your thumb and forefinger to gently move the larynx side

to side several times.

Step 4. CONSONANTS (8 minutes)

As you start this set of exercises, remember to maintain the aligned posture and to

practice diaphragmatic breathing.

YAWN. Pretend you are yawning with your mouth closed — or imagine there is a
ping-pong ball in the back of your mouth. Feel a light stretch in your soft palate.

Repeat three times.

“HAH”. Take an abdominal breath, expel about half of it, then add a light, “lazy”
sigh (“hah”), starting in the middle of your voice range and going downwards. The
tongue should rest in the limp position, the jaw should be relaxed. *Raise your arm
and let it fall down to accompany the sound, as practiced in music therapy

sessions, if this helps you. Do it twice.

“‘HAH-MAH-MAH-MAH-MAH”. Repeat the previous exercise, but at the beginning
of the sigh allow the lips to close and open several times so that it sounds like “hah-

mah-mah-mah-mah”. Remember not to press lips too firmly together.



CONSONANTS. Remember to keep face and larynx muscles relaxed as you do this
exercise. Take a deep diaphragmatic breath, then exhale making a continuous
consonant sound. As before, start in the middle of your voice range and go
downward. Repeat each consonant twice. Go in this order:

VI

1zl

1Z</

L/

IR/

Al

M/

IN/

Remember to add a short vowel sound as you pronounce the following three
consonants:

/B/

/D/

1G/

“MAN-NAH-NG-AH”. Take a deep diaphragmatic breath and slowly say “Mah-nah-
ng-ah” in cantillation once as you breathe out. Take another breath and say “mah-
nah-ng-ah” 3 times in a row, on the next breath — 6 times, on the next breath — 9
times, and, finally, try to say it 12 times on one exhalation. Note how freely move

your tongue and jaw as you do this exercise.

‘HUN-GA”. Now check your posture and make sure the muscles of you jaw, neck
and shoulders are relaxed. Practice saying “hun-ga”. Feel the air coming through
your nose on the first syllable and through your mouth on the second syllable. As
you sing along the track provided to you by your music therapist, remember to

breathe with your diaphragm and to not force the sound.



Step 5. IMPULSE BREATHING (2 minutes)

SHORT “HAH?”. For this exercise you will need to fully relax abdominal muscles and
let the air effortlessly enter your lungs, then to abruptly expel the air with a short,
though deep and strong (“barking”) “hah” sound and then to immediately let the
abdominal muscles relax again, letting the air back into the lungs. On the recording
provided to you by your music therapist, listen to the metronome for 8 beats, then do
8 exhales on “hah” for the next 8 beats, then rest for 8 more beats, after which do 8

more exhalations on “hah” to the beat.

LONG “HAAAAH’. As in the previous exercise, fully relax the abdominal muscles
and let the air effortlessly enter the lungs. Then pronounce two short and one long
syllable: “Hah-hah-haaaaaaaah”. After each of the three syllables, the abdominal
muscles should quickly relax again, letting the air into the lungs. /A/ sound should be
very open and deep, but not forced. Repeat two more times.

Step 6. VOWELS (6 minutes)

VOWEL SHAPES. With the mouth fully closed, silently, form vowel shapes in the
following sequence: /A/ - /[E/ - /I] - /O/ - /U/. Pay attention to position changes in

tongue and facial muscles. Repeat the sequence two more times.

SUSTAINED VOWELS. Check your posture and make sure that muscles of your
face, neck and shoulders are not strained. Remember to take deep diaphragmatic
breath for each syllable you sing. As you sing along the track provided to you by your
music therapist, sustain syllable «MAH» for four measures, and when you hear a
brief stop in the guitar accompaniment, stop and take another deep breath. Repeat
the exercise for syllables “MEH”, “MEE”, “MOH”, “MOQ”.

GLIDING VOWELS. In this exercise you will sing along the music track again.
Starting on “MAH” syllable slide up a major third interval as your music therapist
models for you on the recording. Sustain this tone till the end of the measure or till
you run out of air. The sound does not have to be loud. Repeat the slide three more

times on “MAH?”, as the harmony changes.
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Continue with four slides on “MEE” and four slides on “MOQ”. If it feels good and
your voice is not tired, you can repeat the whole exercise making a larger (perfect

fifth) slide, as demonstrated on the recording by your music therapist.

When you are finished with your daily exercises, rest for several minutes and drink
enough water to keep hydrated. Remember to keep record of the days when you do
your exercises. Try to notice how these exercises make you feel afterwards. Take a
mental note on any difficulties, successes or changes. You will have the opportunity
to discuss your daily exercise routine with your therapist during your next session.
Remember to always follow the Vocal health guidelines provided to you by your

music therapist.






Appendix S. Interviews with research participants —
persons with ALS, conducted prior to treatment (week 5)
(English translation and thematic analysis)

Question 1. How, you think, may music therapy affect your speech, breathing

and swallowing?

Participant 1: In no way. Because | have tracheitis. | have had it for three years

already. Muscles atrophied because | had sinus troubles.

Participant 2: | think, in a positive way, because breathing exercises and emotional

tuning are beneficial.

Participant 3: It somehow affects vocal chords and the muscles responsible for
swallowing and breathing. | have no idea what it is, how it will be, that is why my

answers are so scanty.

Participant 4: | hope that any kinds of training — swallowing, breathing, speech — are
useful for me when | have this disease. | know that when people are taught singing,
the first things they get straight are breathing and vocal chords action. Both would
be useful for me. The music itself has positive emotional effect, | know it firsthand. |

come from a musical family and live with the music all my life.

Participant 5: | hope, beneficially. | do not understand the mechanism. Breathing

exercises help to keep the speech.

Participant 6: | don’t think at all. What'’s the use to think about things | have no idea

about? If | had a practical experience... but | do not know, so | do not think.

Participant 7: To be honest, | do not quite believe in this. | agreed to help the
science, | agree to all clinical trials. | will be happy it this helps me and,
consequently, the others.



Question 2. How, you think, may music therapy affect you otherwise?

Participant 1: | have a lot of music, | love it, | have been singing my whole life. | listen
(to the music) all the time, so | do not think music therapy will bring me more joy. |

will not be able to sing, will not be able to manage.

Participant 2: Way out of depression, | am slipping away into depression. | would like
to extend my communication circle. | corner myself into depression. | would like to
have positive emotions and to learn how to support myself emotionally, and to

support my loved ones more.

Participant 3: Mood improvement. | will have to set aside the time. My daughter

knows that | have (some) disease, and | will be able to exercise in her presence.

Participant 4: It is difficult to say. | can manage my moods myself. | expect, in the
first place, the therapeutic effect. From music, literature, communication with people
| always receive psycho-emotional support. They always encourage me, and through
music therapy there will be more opportunities for that. Already, because of this

research, | have understood the mechanics of swallowing.

Participant 5: Positive emotions related to singing. | am ready to sing together with
the children. New experiences. Because of cooperative work with the children, the
time spent together, the relationship with the children will develop positively. If called

for, (my husband) will sing too.

Participant 6: Fine pastime. “Let us sing, my friends”.

Participant 7: Emotional support. Despondency is absolutely contraindicated under

our condition, only positive emotions.



Question 3. What do you expect in music therapy sessions?

Participant 1: Will it work out or not? | will try, will see what comes from it. | have

issues with nasopharynx, but it is difficult to pronounce.

Participant 2: | do not expect difficulties. | need to communicate with the people

who know and understand. | hope to extend my communication opportunities.

Participant 3: | think | will get positive effect from music, that is why | agreed. These

sessions will slow down the disease progression.

Participant 4: Daddy used to sing well and he said that | had improper vocal chords
closure, so | never used to sing like my relatives on my mother or my father side.
Though my daughter says it is all well with my vocal chords. | am not going to learn
how to sing. | have signed up and | will do my best to complete everything. | do not

want to answer to this question any more.

Participant 5: Aside from finding the time — | am afraid, it may not work; not sure,
but | assume: (that) joy (awaits) because of music, because of collaborative

activities with the children.

Participant 6: | don’t think at all. See the answer number one.

Participant 7: The regularity of the sessions will trouble me, but | will regard it
responsibly, to help. | do not like to sing. | warned from the start that | will not sing. If
| will be asked to sing, | will feel inhibited. But | like to listen to good singing. | joined
without joy, only to help the researchers. For many (patients) it is difficult to travel.

But | agreed.



Question 4. How, you think, will it be to independently do the assigned music

therapy exercises between the sessions?

Participant 1: When | succeed, it will be joy. But because nasopharynx is blocked
and begma collects, it is not possible. | do not know how to get rid of it. | had 48 sinus

punctures.

Participant 2: | will try to make a hobby of it and to use it as an opportunity to prolong

active living.

Participant 3: Positive expectations. | am ready to orderly perform all the exercises

to sustain functioning.

Participant 4: | regard these with interest, curiosity and anticipation. | will try to

exercise conscientiously.

Participant 5: | need to make myself work independently. | need to find the time and
the energy and to work with the tenet that this will help me. | have not made efforts

of such kind in my life yet. | have to force myself.

Participant 6: | am ready for everything. If (music therapist) will tell me to sing the
song 32 times a day, | will try to sing. | used to love singing when | got married, but

then wife would not let me. Now she will be making me sing. Dream has come true.

Participant 7: | am used to making regular efforts. | exercise and many other things,
| try to make effort, to overcome laziness. | will endeavor to organize myself, not to

laze.






Question 5. How, you think, may these music therapy exercises affect your
speech, breathing and swallowing?

Participant 1: Exercises will do nothing for my speech, they can only help the lungs.

Participant 2: The mechanism behind it is strengthening of the movement muscles.
These muscles atrophy, because | do not use them, | keep silent all day long. |

used to talk all the time, and now the regular volume of movement is missing.

Participant 3: The muscles will strengthen, will become more elastic. And will be able
to function longer. The emotional condition itself is very important. | believe that
laughing is essential. There are “funsters” among my relatives. The relatives (of
persons with ALS) and the patients say that the good mood is the main thing. The

rescue is in not staying alone. Otherwise bad thoughts come.

Participant 4: Breathing is still good, it was compromised only when | had bronchitis
and normalized when the sickness gave way. | hope that decline will slow down. |
already do have some problems with swallowing. | expect that exercises will slow

down the decline of these functions.

Participant 5: Structuring of the day. One may convince oneself that the exercises
will affect the disease course, practice this mindset. | have experience when |

attempted to calm myself down if | was unsettled.

Participant 6: See my reply to the first question. Will start, will see. | am a practical

person.

Participant 7: Possibly, they will improve speech; don’t think they will affect breathing.
There are no problems with swallowing: | eat everything that is not nailed down, |

have even gained weight.



Question 6. Other comments.

Participant 1: No.

Participant 2: | feel my uselessness.

Participant 3: No.

Participant 4: No.

Participant 5: No.

Participant 6: No.

Participant 7: No.



Area of Common themes Quotations

inquiry

Music Most PALS stated they e Participant 2 (“in a positive
therapy expected that music way”, “breathing exercises...
outcomes therapy may have a are beneficial”, “exercises will

expected by
PALS

positive effect on their
bulbar and respiratory
functions

do nothing for my speech,
they can only help the lungs”)

e Participant 3 (“these sessions
will slow down the disease
progression”, “the muscles will
strengthen, will become more
elastic, and will be able to
function longer”)

e Participant 4 (“I hope that any
kinds of training — swallowing,
breathing, speech — are useful
for me when | have this
disease”, “I hope that decline
will slow down”)

e Participant 5 (“I hope,
beneficially”, “breathing
exercises help to keep the
speech”, “one may convince
oneself that the exercises will
affect the disease course,
practice this mindset”)

e Participant 7 (“Possibly, they
will improve speech; don’t
think they will affect
breathing”)

Most PALS stated they
expected music therapy
to have a positive effect
on their psychological
state

e Participant 2  (“emotional
tuning (is) beneficial”, “way out
of depression”, “| would like to
have positive emotions and to
learn how to support myself
emotionally”)

e Participant 3 (“mood
improvement”)

e Participant 4 (“the music itself
has positive emotional effect”)

e Participant 5 (“positive
emotions related to singing”,
“joy (awaits) because of
music”)

o Participant 7 (“emotional
support”)

Some PALS stated they
expected increased
communication as a
result of music therapy

o Participant 2 (“to extend my
communication circle”, “I hope
to extend my communication
opportunities”)




Participant 3 (“the rescue is in
not staying alone, otherwise
bad thoughts come”)
Participant 4 (“music,
literature, communication with
people <...> always
encourage me, and through
music therapy there will be
more opportunities for that”)
Participant 5 (‘I am ready to
sing together with the
children”, “new experiences”)
Participant 6 (“fine pastime”,
“Let us sing, my friends”)

Some PALS stated they
expected positive
change in their
relationship with other
family members as a
result of music therapy

Participant 2 (“l would like to
learn how to support myself
emotionally, and to support
my loved ones more”)
Participant 5 (“Because of
cooperative work with the
children, the time spent
together, the relationship with
the children will develop
positively”)

Music
therapy
process, as
anticipated by
PALS

Some PALS expected
singing during music
therapy to present a
challenge

Participant 1 (“I will not be able
to sing, will not be able to
manage”)

Participant 4 (| am not going to
learn how to sing”, “I will do my
best to complete everything”)
Participant 7 (“if | will be asked

to sing, | will feel inhibited”)

Some PALS anticipated
that consistent
engagement in music
therapy may require
additional (organization)
effort

Participant 3 (“I will have to
set aside the time”)

Participant 5 (‘I need to find
the time and the energy and to
work with the tenet that this
will help me”)

Participant 7 (“the regularity of
the sessions will trouble me”,
“I will endeavor to organize
myself, not to laze”)

Most PALS reported
being motivated to
participate in music
therapy treatment

Participant 1 (“Will it work out
or not? | will try, will see what
comes from it”, “When |
succeed, it will be joy”)
Participant 2 (“I will try to make
a hobby of it and to use it as an
opportunity to prolong active
living”)




Participant 3 (“Positive
expectations. | am ready to
orderly perform all  the
exercises to sustain
functioning”)

Participant 4 (“I regard these
with interest, curiosity and
anticipation. | will try to
exercise conscientiously”)
Participant 6 (‘I am ready for
everything”)
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Appendix T. Interviews with research participants —
persons with ALS, conducted at the end of the follow-up
period (week 16) (English translation and thematic
analysis)

Question 1. Has music therapy affected your speech, breathing and

swallowing? In which way?

Participant 1: Not swallowing, it is normal. Breathing — yes, speech became
somewhat better.

Participant 2: Considering my swallowing is unimpaired, it has not been affected.
Speech has become more intelligible. (Music therapist) taught me to use diaphragm
and abdomen muscles for talking, it has become easier to speak. | have enough air

to finish the phrase. It has become easier to breathe as well. | experience less

gagging.

Participant 3: Nose breathing has become better, | do not notice other changes.

Participant 4: | think the two months of practice influenced my attention to
diaphragmatic breathing. | did not use to pay attention to that before. Specific
diaphragm training is very useful when one has this disease. As a person coming
from a musical family, | always used to hum. It turned out that | could not really sing,
and | was glad to learn some basic things. It turned out | did not sing properly. |
familiarized myself with elements of voice training. It is useful for more accurate

command of vocal chords. | am grateful for this experience.

Participant 5: | very much hope so. Because of this everyday practice (the disease)

does not progress that fast.
Participant 6: No, time went by fast.

Participant 7: It has not affected, no changes. Everything would be the same

without music therapy.



Question 2. Has music therapy affected you otherwise?

Participant 1: Simply pleasant therapy, that’s all.

Participant 2: Yes, (music therapy affected me) benefited me emotionally. Positive
state of mind. Communication with (music therapist), in the first place — the person
who is not indifferent to our story. Considering the dynamics for speech and
breathing, the ability to communicate again with the others stabilized my overall
condition. It was easy to incorporate (music therapy) into my everyday routine. | knew
that | had to be ready for (music therapist’s) visit by 10 am, and this time continues

to be my music therapy time after she has left.

Participant 3: | started to pay attention to myself, learned that it is better to talk softly

and in a relaxed manner.

Participant 4: If we were to use a wider understanding of music therapy, not in a
narrow technical sense, then | have been using music therapy my whole life, it is
natural to me. Adding the technical details was important. | could only practice

independently two times a week.

Participant 5: It was very pleasant to practice with (music therapist). She helped me
with the exercises, left a CD to practice on my own. (Music therapist) sincerely

wanted to help me, and | am very grateful to her.

Participant 6: Communication was pleasant. Everything else as well. I'm in my own

right, the disease is in its own right. Might goes before right.

Participant 7: It was very pleasant to meet and communicate with (music therapist).



Question 3. How did it feel to participate in music therapy sessions?

Participant 1: It was very pleasant to work with (music therapist). There were some
problems each time, for example | could not pronounce (rolled) R sound. | am able
to pronounce lower (register) vowels, there are problems with others. Some

exercises worked out, some not so, | can’t roar.

Participant 2: Positive, pleasant, rewarding. | found motivation. Considering that it
has become easier for me to speak and an opportunity emerged to express my
thoughts, | now have desire and capacity to communicate with friends. Which has
become a motivation for communication. And | can now help my former patients

with advice, by answering their phone calls.

Participant 3: | liked everything. We found problems with vocal chords. | learned a
lot of new and interesting things. | plan to continue practicing. Will set an

appointment with a phoniatrist.

Participant 4: Practicing was pleasant and comfortable. | appreciate the help that
therapy sessions brought in terms of breathing and speaking-and-singing skills. The
sessions were well planned and organized. And were lead with great tact,
understanding, pedagogic skills, did not bring any fatigue. Without patronizing. We
worked with great pleasure. | endeavored to be attentive and experienced great

pleasure from communication and satisfaction with the accomplishments.

Participant 5: It was good, comfortable, | liked it very much. | could not reach high

notes. There were no other problems.

Participant 6: Communication was enjoyable. It was good to participate actively. |
practice for an hour every day, under control of my wife. Sometimes it worsens.
Altogether, it is the same now as it was before the (music therapy) sessions. If it has

not worsened, it is a good thing already.

Participant 7: Overall, | enjoyed sessions with (music therapist). But at times it was
difficult, because it did not go as | wanted.



Question 4. How was it to independently do the assigned music therapy
exercises between the sessions?

Participant 1: You have to practice, that’s all, work with pronunciation a lot. It was
difficult to sustain notes, singing was most difficult. It has been very useful to
exercise diaphragm, breathing. And | will continue to exercise. | have everything

that | need for that, the set of exercises of a CD.

Participant 2: | practiced every day. If | was not feeling well, | shortened the
exercise set. | was missing (music therapist). Very much. | practice every day and

will continue to do so.

Participant 3: Practicing was fine. Everything on the CD is accessible, like with a

teacher. | experienced no difficulties.

Participant 4: Performing exercises independently in between therapy sessions
was made easy by the very detailed instructions which we used all the time. The
set of exercises was recorded onto a CD, and we used it. | liked the CD most, and
my wife read the (printed out) instructions, and so we worked together. The CD
was very well thought through, in regards to timing as well. It has been easy to

exercise with it, like with a teacher.

Participant 5: | practiced, it takes half an hour. | felt well. At first it did not turn out too
well, but then | learned how to breathe abdominally. You have to get used to that. It

helps you to exhale stronger.

Participant 6: | practiced every day, no issues. Of course, | will continue practicing.

Participant 7: | practiced. Sometimes it was difficult to perform (the exercises set in
its) entirety. | divided (the set) into parts and practiced throughout the day. 30-40

minutes are not always available.



Question 5. Have these music therapy exercises affected your speech,
breathing and swallowing?

Participant 1: It affected my speech. My doctor told me that my speech has become
better, clearer, more comprehensive. My sister and my friend told me the same thing.

| feel it myself. When | speak slower, my speech is normal.

Participant 2: Of course, the exercises affected these, positively.

Participant 3: It was quite alright even as we started. | learned to breath
diaphragmatically, and to relax the muscles of tongue, face and larynx when they

are tired.

Participant 4: | think they did. In my case the decline is slow, so it is hard to assess.
I have become more attentive to voice vibration and articulation. | think it has become
easier for my family and conversation partners to hear me, | have started to talk with
more clarity. | feel that | have started articulating more thoughtfully. It is enjoyable

and helpful.

Participant 5: | cannot say it became better. | think if | continue with the exercises

that (music therapist) provided, it will not progress that rapidly.

Participant 6: No.

Participant 7: | do not think so, | do not feel it.



Question 6. Other comments.

Participant 1: No.

Participant 2: | would love to continue music therapy individually or in a group. When
abdominal breathing was emphasized, | paid attention to the fact that | started to use
abdominal muscles in everyday situations more often, which affected my chest
breathing. | discussed this situation with (music therapist), and as a result started

using mixed breathing.

Participant 3: The root of the tongue got tired. (Music therapist) commented that it

was normal.

Participant 4: Music therapy for ALS is included into the whole system of medical
and medico-psychological efforts of many charitable organizations that fight this
nasty disease and improve quality of life for persons with this disease. The selfless
efforts of all the people who help create special psychological climate for people with
this disease, which is pleasing and aid us a lot. Communication with such people is
very beneficial. One should wish that such people worked with other service

organizations as well.

Participant 5: | am very grateful to (music therapist) for her appetence to help, for all
help she provided. She even traveled to our summer house to continue the sessions.

| hope these exercises help other ALS patients.

Participant 6: No comments. It is sad that (music therapist) went away. | feel that my

speech is not always intelligible. It is not every time that my wife understands me.

Participant 7: The time period is too short (for music therapy) to have the effect. It
would take about three months for the result to occur. | spoke with another (research
participant) — (music therapy) helped her. | am happy. | will continue exercising on

my own. Not sure that | will do that often, but | will practice.



Area of Common themes Quotations

inquiry

Music Most PALS reported e Participant 1 (“speech became
therapy they perceived music somewhat better’, “When | speak
outcomes therapy to have a slower, my speech is normal”)
perceived positive effect on e Participant 2 (“speech has become
by PALS their speech more intelligible”, “it has become

easier to speak. | have enough air
to finish the phrase”)

e Participant 4 (“I think it has become
easier for my family and
conversation partners to hear me, |
have started to talk with more
clarity. | feel that | have started
articulating more thoughtfully”)

e Participant 5 (“because of this
everyday practice (the disease)
does not progress that fast”)

e Participant 6 (“Altogether, it is the
same now as it was before the
(music therapy) sessions. If it has
not worsened, it is a good thing
already”)

o Participant 7 (“Everything would be
the same without music therapy”)

Most PALS reported
they perceived music
therapy to have no
effect on their
swallowing

e Participant 1 (“swallowing, it is

normal”)

e Participant 2 (“my swallowing is
unimpaired”)

e Participant 3 (“I do not notice other
changes”)

o Participant 6 (“No”)
o Participant 7 (“No changes”)

Most PALS reported
they perceived music
therapy to have a
positive effect on
their respiration

e Participant 1 (“breathing — yes,
/became better/”)

e Participant 2 (“it has become easier
to breathe as well”)

e Participant 3 (“nose breathing has
become better”)

o Participant 4 (“I think the two
months of practice influenced my
attention to diaphragmatic
breathing... Specific diaphragm
training is very useful when one
has this disease”)

e Participant 5 (“because of this
everyday practice (the disease)
does not progress that fast”)




Some PALS reported
they perceived music
therapy to increase
their opportunities for
communication

Participant 1 ("My doctor told me
that my speech has become better,
clearer, more comprehensive. My
sister and my friend told me the
same thing. | feel it myself”)
Participant 2 (“communication with
(music therapist), in the first place
(has been beneficial)”, “the ability
to communicate again with the
others stabilized my overall
condition”, “Considering that it has
become easier for me to speak and
an opportunity emerged to express
my thoughts, | now have desire
and capacity to communicate with
friends. Which has become a
motivation for communication. And
I can now help my former patients
with advice, by answering their
phone calls”)

Participant 6 (“Communication was
enjoyable”)

Most PALS reported
they perceived music
therapy to help them
learn new vocal and
breathing skills

Participant 2 (“Music therapist)
taught me to use diaphragm and
abdomen muscles for talking”)
Participant 3 (“I learned a lot of
new and interesting things”, ‘I
learned to breath
diaphragmatically, and to relax the
muscles of tongue, face and larynx
when they are tired”, “| started to
pay attention to myself, learned
that it is better to talk softly and in a
relaxed manner”)

Participant 4 (“| appreciate the help
that therapy sessions brought in
terms of breathing and speaking-
and-singing skills”, “I familiarized
myself with elements of voice
training. It is useful for more
accurate command of vocal cords”)
Participant 5 ("At first it did not turn
out too well, but then | learned how
to breathe abdominally. You have
to get used to that")

Music
therapy
process, as
perceived
by PALS

Most PALS reported
being moderately
challenged by music
therapy exercises

Participant 1 (“There were some
problems each time, for example |
could not pronounce (rolled) R
sound. | am able to pronounce lower
(register) vowels, there are
problems with others. Some
exercises worked out, some not so,




| can’t roar”, “It was difficult to
sustain notes, singing was most
difficult”)

Participant 3 (“The root of the
tongue got tired”)

Participant 5 (“I could not reach high
notes”, "At first it did not turn out too
well, but then | learned how to
breathe abdominally. You have to
get used to that")

Participant 7 (“at times it was
difficult, because it did not go as |
wanted”)

All PALS reported
music therapy to be a
pleasurable
experience

Participant 1 (“simply pleasant
therapy”, “it was very pleasant to
work with the music therapist”)
Participant 2 (“Positive, pleasant,
rewarding”)

Participant 3 (“I liked everything”)
Participant 4 (“Practicing was
pleasant and comfortable”, “We
worked with great pleasure”, ‘I <...>
experienced great pleasure from
communication and satisfaction
with the accomplishments”)
Participant 5 (“It was very pleasant
to practice with (music therapist)”,
“It was good, comfortable, | liked it
very much”)

Participant 6 (“Communication was
pleasant. Everything else as well”)
Participant 7 (“It was very pleasant
to meet and communicate with
(music therapist)”, “Overall, |
enjoyed sessions with (music
therapist)”)

Most PALS reported
music therapy
independent
exercises routine was
easy to perform

Participant 1 (“You have to
practice, that’s all <...> | have
everything that | need for that, the
set of exercises on a CD”)
Participant 2 (“it was easy to
incorporate (music therapy) into my
everyday routine”, “| practiced every
day. If | was not feeling well, |
shortened the exercise set”)
Participant 3 (“Practicing was fine.
Everything on the CD is accessible,
like with a teacher. | experienced no
difficulties”)

Participant 4 (“Performing exercises
independently in between therapy
sessions was made easy by the




very detailed instructions which we
used all the time. <...> It has been
easy to exercise with (the CD), like
with a teacher”).

Participant 5 (“I practiced, it takes
half an hour. | felt well”)

Participant 6 (“I practice for an hour
every day, under control of my wife”)
Participant 7 (“Sometimes it was
difficult to perform (the exercises set
in its) entirety. | divided (the set) into
parts and practiced throughout the
day”)

Most PALS reported
being motivated to
continue performing
independent music
therapy exercises
after the treatment
ends

Participant 1 (“ will continue to
exercise”)

Participant 2 (“| found motivation”,
“l would love to continue music
therapy individually or in a group”)
Participant 3 (“I plan to continue
practicing. Will set an appointment
with a phoniatrist”)

Participant 5 (“I think if | continue
with the exercises that (music
therapist) provided, it will not
progress that rapidly”)

Participant 6 (“Of course, | will
continue practicing”)

Participant 7 (“ will continue
exercising on my own. Not sure
that | will do that often, but | will
practice”)
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Appendix U. Interviews with research participants —
caregivers of persons with ALS, conducted prior to
treatment (week 5) (English translation and thematic
analysis)

Question 1. How, you think, may music therapy affect speech, breathing and

swallowing of X (person with ALS)?

Participant 1: Muscles stretch and work, any exercise is beneficial. She needs to

exercise to help the nerve-endings develop.

Participant 2: | do not know about swallowing, as for speech and breathing — as an

exercise, positively.

Participant 3: N/A

Participant 4: | think it ought to have a positive effect. Currently there are
sometimes problems: he speaks too softly. | wish he could speak more clearly.

Breathing and swallowing will be freer.

Participant 5: | do not know. No one in the world knows how to treat this disease, the

government does not provide the money.

Participant 6: | hope that positively. It is like physical therapy. Muscles will be involved
and the exercises will affect their strengthening.

Participant 7: | don’t really know. Perhaps as an exercise.



Question 2. How, you think, may music therapy affect X (person with ALS)

otherwise?

Participant 1: Emotional energy, positivity, mood. Mom is positive, giggler, she has

no problems with humor.

Participant 2: Not a very easy question. Psychological aspect. Communication

provides a positive outlook.

Participant 3: N/A

Participant 4: For some time, he will be in touch with music pieces. It is important for

him, he lives and breathes music since childhood.

Participant 5: | do not know. Possibly, there will be benefit from (the patient) singing
together with the children. It is always important. The children do everything together.

That is psychology.

Participant 6: It will extend the period when he is able to communicate normally.
Everything he does now, he does only with me. And the situation is not an easy
one now, he is finishing an important work, and | am helping. | also have mother
who needs help. | do not know what the reaction will be, my emotions are

confused.

Participant 7: Joy of communication. It is important for her to be useful for the

others.



Question 3. How, you think, X’s engagement in music therapy may affect you

as a primary caregiver?

Participant 1: My interest may affect her being interested, she will have stronger
stimulus to practice. Then there will be energy and possibilities for a result. | will calm

down a little bit, will receive emotional support.

Participant 2: When the person who has the disease feels better, depression goes
away, and | feel more joyful. Goals emerge. It does not affect me immediately, but

the indirect effect is important.

Participant 3: N/A

Participant 4: | am very pleased. | love music, too. In our family it is a thing to live
with music, to watch it on TV, our daughters are professional musicians. We always
had a good record library. Psychologically, we have decided, that (music therapy)

would be very useful as a music practice, and as a stimulus.

Participant 5: Everything that the children do together always has a positive result. It

is communication.

Participant 6: There will be a positive influence, because this is something new. |
look forward to it. In any case, this will be interesting. It is better to do something

than not to do. Everything possible needs to be done.

Participant 7: In no way.



Area of inquiry

Common themes

Quotations

Music therapy
outcomes
anticipated by
caregivers of
participants with
ALS

Most caregivers
suggested that music
therapy may have a
beneficial effect as an
exercise to improve
bulbar functions of
participants with ALS.

Caregiver of participant 1:
“Muscle stretch and work.
And exercise is beneficial”
Caregiver of participant 2:
“As an exercise,
positively”

Caregiver of participant 4:
“I think it ought to have a
positive effect. <...>
Breathing and swallowing
will be freer”

Caregiver of participant 6:
“l hope that positively.
<...> Muscles will be
involved and the exercises
will affect their
strengthening”

Caregiver of participant 7:
“As an exercise”

Most caregivers
suggested that music
therapy may have a
positive effect on the
psychological state of
participants with ALS.

Caregiver of participant 1:
“Emotional energy,
positivity, mood”
Caregiver of participant 2:
“Communication provides
a positive outlook”
Caregiver of participant 5:
“Possibly, there will be
benefit from (the
participant) singing
together with the
children. <...> That is
psychology”

Caregiver of participant 7:
“Joy of communication”

Most caregivers
suggested that
participation of their
family member affected
by ALS in music therapy
may have a positive
effect on their own
psychological state.

Caregiver of participant 1:
“I will calm down a little
bit, will receive emotional
support”

Caregiver of participant 2:
“When the person who
has the disease feels
better, depression goes




away, and | feel more
joyful”

Caregiver of participant 4:
“Psychologically, we have
decided, that (music
therapy) would be very
useful <...> as a stimulus”
Caregiver of participant 6:
“There will be a positive
influence, because this is
something new. | look
forward to it”







Appendix V. Interviews with research participants —
caregivers of persons with ALS, conducted at the end of
the follow-up period (week 16) (English translation and
thematic analysis)

Question 1. Has music therapy affected X’s (person with ALS) speech,

breathing and swallowing?

Participant 1: | cannot say for sure. (These functions have) not worsened, and

there is some improvement — yes, rather than no.

Participant 2: Speech, yes, it is obvious and one can hear that. Swallowing is not
impaired. Breathing can be assessed subjectively.

Participant 3: N/A

Participant 4: (Speech language specialist from the lab) will have better information
about swallowing. After each session a fine sensation of lightness was obvious. But
we did not practice (the independent exercises) quite regularly. Learning
diaphragmatic breathing was helpful. Speech became clearer by the end of each

session.

Participant 5: No, | think it had not affected anything.

Participant 6: | cannot unequivocally say that it had a very positive effect. However,
I am very grateful. | hope that further exercises with the CD will help us. It is important

that there was no regress.

Participant 7: | do not know, maybe.



Question 2. Has music therapy affected X (person with ALS) otherwise?

Participant 1: | think no. Our relationship is normal, behavior is stable, everything is
fine, positive. She is happy, she liked it. If the mood was pessimistic, it is likely it

would improve, but now it is all right, she is happy with life. They sang, she told me.

Participant 2: | remember responding that | expected (music therapy having an)
indirect effect (on breathing, speech, swallowing), mediated by mental impact. Likely,
this is how (music therapy) had positive impact. (My wife) anticipated (music therapy)

sessions every time.

Participant 3: N/A

Participant 4: Overall, (music therapy) was very pleasant. Communication with
(music therapist) brought joy. She is a very tranquil, serene person. Every lesson

was like a holiday with new positive experiences.

Participant 5: No effect, the person feel worse and worse. She cannot walk already.
And in December she could still took our son to afterschool. Nothing can stop the

disease.

Participant 6: Communication, something new. (Participant) is a very optimistic
person, loves people and communication is very important for him. So, the (music

therapy) session affected him positively. At any rate, the sessions had positive effect.

Participant 7: No.



Question 3. Has X’s (person with ALS) engagement in music therapy affected

you as a primary caregiver?

Participant 1: It would not affect me, | am healthy. We now do everything for her.

This work is not without the results, | am sure it brings benefits.

Participant 2: She feels better, and | feel relieved.

Participant 3: N/A

Participant 4: | liked (the sessions) very much, too. It was sheer positive emotions.
(Music therapist) not only offered exercises, but we also sang songs. That affected

me in a positive way.

Participant 5: Not in any way.

Participant 6: Yes, of course. | love communication. It is important to learn something
new. It became a revelation that there is such field (music therapy), that people work
there, altruists, trying to do something in such a hopeless situation. All this affected

me very much.

Participant 7: No.



Question 4. Other comments.

Participant 1: If the sessions would continue, it would be great if we could participate.
Music exercises have the effect, | am sure, they help. (Music therapist) is a clever
person, way to go! | am grateful to everyone who participates in this work, who helps.

| wish you all the best, let this work be appreciated.

Participant 2: | wish (music therapist) could come back.

Participant 3: N/A

Participant 4: (Music therapist) has become almost a family member. We will be
waiting for her to visit us some day. It is wonderful, when there is not simply a
distraction, but a distraction accompanied by a hope to change the situation for
better.

Participant 5: The disease is frightful and no one knows how to deal with it.

Participant 6: | am very grateful to ALS Centre Moscow that we were included into
this program. We use everything we can. | am ready to everything to slow down the
disease. Meeting (music therapist) and other people who support and do not leave

us is important in itself.

Participant 7: No.



Area of inquiry

Common themes

Quotations

Music therapy
outcomes
perceived by
caregivers of
participants
with ALS

Most caregivers stated
that music therapy
improved or sustained
bulbar functions of the
participant with ALS.

Caregiver of participant 1:
“(These functions have)
not worsened, and there is
some improvement — yes,
rather than no”

Caregiver of participant 2:
“Speech, yes, it is obvious
and one can hear that”
Caregiver of participant 4:
“Learning diaphragmatic
breathing was helpful.
Speech became clearer by
the end of each session”
Caregiver of participant 6:
“It is important that there
was no regress”

Some caregivers stated
that music therapy had
a positive effect on the
psychological state of
the participant with
ALS.

Caregiver of participant 2:
“...mental impact. Likely,
this is how (music therapy)
had a positive impact. (My
wife) anticipated (music
therapy) sessions every
time”

Caregiver of participant 4:
“Communication with
(music therapist) brought
joy. <...> Every lesson was
like a holiday with new
positive experiences”
Caregiver of participant 6:
“Communication is very
important for him. So, the
(music therapy) session
affected him positively”

Some caregivers
suggested that
participation of their
family member
affected by ALS in
music therapy had a
positive effect on their
own psychological
state.

Caregiver of participant 2:
“She feels better, and | feel
relieved”

Caregiver of participant 4:
“It was sheer positive
emotions. <...> That
affected me in a positive

7

way




Caregiver of participant 4:
“I love communication. It is
important to learn
something new. <...> All
this affected me very
much”




Appendix W. Individual and mean long-term changes
for biomedical measurement outcomes over all
available assessment time points

The following line graphs visualize changes of biomedical measurement outcomes
over time for each participant (signified by lines of various colours), as well as the
mean (signified by thick red line).

Respiration outcome measures:

FVC (%) line graph for the pattern of change for all participants over four

assessment time points. Higher score corresponds to better functioning.
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MIP (cm H:20) line graph for the pattern of change over four assessment time

points. Higher score corresponds to better functioning.
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MEP (cm H:20) line graph for the pattern of change over four assessment time

points. Higher score corresponds to better functioning.
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Cough outcome measure:

PEF (%) line graph for the pattern of change over four assessment time points.

Higher score corresponds to better functioning.
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Speech outcome measures:

CNS-BFS speech subscore (points) line graph for the pattern of change over four

assessment time points. Lower score corresponds to better functioning.
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MPT (seconds) line graph for the pattern of change over four assessment time
points. Higher score corresponds to better functioning.
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Jitter (local, %) line graph for the pattern of change over four assessment time
points. Lower score corresponds to better functioning.
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Shimmer (local, %) line graph for the pattern of change over four assessment time

points. Lower score corresponds to better functioning.
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HNR (Db) line graph for the pattern of change over four assessment time points.
Higher score corresponds to better functioning.

35

30

25 —

20
15

10

NHR_t1 NHR_t2 NHR_t3 NHR_t4

1 2 3 4 5 6 7 essmm|\ean:




MRR-A (syllables, total) line graph for the pattern of change over four assessment

time points. Higher score corresponds to better functioning.
180
160

140

120 /
100 \—

80

60

40

MRR-A_t1 MMR-A_t2 MMR-A_t3 MMR-A_t4

1 2 3 4 5 6 7 emm\lean:




MRR-S (syllables, total) line graph for the pattern of change over four assessment

time points. Higher score corresponds to better functioning.
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VSA (Hertz, squared) line graph for the pattern of change over four assessment

time points. Higher score corresponds to better functioning.
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Fundamental frequency (Hz) line graph for the pattern of change over four

assessment time points. Higher score corresponds to better functioning.
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Speaking rate (words per minute) line graph for the pattern of change over four

assessment time points. Higher score corresponds to better functioning.
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Speech-pause ratio (seconds per minute) line graph for the pattern of change over

four assessment time points. Lower score corresponds to better functioning.
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Pause frequency (total, per minute) line graph for the pattern of change over four
assessment time points. Lower score corresponds to better functioning.
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Hypernasality level (points) line graph for the pattern of change over four

assessment time points. Higher score corresponds to better functioning.
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Swallowing outcome measures:

CNS-BFS swallowing subscore (points) line graph for the pattern of change over

four assessment time points. Lower score corresponds to better functioning.
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LVCrt, nectar 10 mL (ms) line graph for the pattern of change over three

assessment time points. Lower score corresponds to better functioning.

700

600

500

400

300

200

100

LVCrtn_t1 LVCrtn_t2 LVCrtn_t3

2 3 4 5 et ess\lecan




LVCrt, pudding 10 mL (ms) line graph for the pattern of change over three

assessment time points. Lower score corresponds to better functioning.
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MPCAnN, nectar 10 mL (% C2-42) line graph for the pattern of change over three

assessment time points. Lower score corresponds to better functioning.
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MPCAnN, pudding 10 mL (% C2-42) line graph for the pattern of change over three

assessment time points. Lower score corresponds to better functioning.
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PeakXY, nectar 10 mL (% C2-4) line graph for the pattern of change over three

assessment time points. Higher score corresponds to better functioning.
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PeakXY, pudding 10 mL (% C2-4) line graph for the pattern of change over three
assessment time points. Higher score corresponds to better functioning.
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PAS (worst), nectar 10 mL (points) line graph for the pattern of change over three

assessment time points. Lower score corresponds to better functioning.
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PAS (worst), pudding 10 mL (points) line graph for the pattern of change over three

assessment time points. Lower score corresponds to better functioning.
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TotC24, nectar 10 mL (% C2-4) line graph for the pattern of change over three

assessment time points. Lower score corresponds to better functioning.
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TotC24 (totC24), pudding 10 mL (% C2-4) line graph for the pattern of change over

three assessment time points. Lower score corresponds to better functioning.
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