THE UNIVERSITY OF

7 WAIKATO Research Commons

gty 16 Whare Winanga o Waikato

https://researchcommons.waikato.ac.nz/

Research Commons at the University of Waikato

Copyright Statement:

The digital copy of this thesis is protected by the Copyright Act 1994 (New Zealand).

The thesis may be consulted by you, provided you comply with the provisions of the
Act and the following conditions of use:

e Any use you make of these documents or images must be for research or private
study purposes only, and you may not make them available to any other person.

e Authors control the copyright of their thesis. You will recognise the author’s right
to be identified as the author of the thesis, and due acknowledgement will be
made to the author where appropriate.

e You will obtain the author’s permission before publishing any material from the
thesis.


http://researchcommons.waikato.ac.nz/

The Effectiveness of Singing Bowls Music and Progressive Muscle
Relaxation on Mood, Sleep, and Stress

Athesis
submitted in fulfilment
of the requirements of the Degree
of
Master of Science (Research) in Psychology

at

The University of Waikato
by

KELLIANNE M HAMILTON

THE UNIVERSITY OF

WAIKATO

Te Whare Wananga o Waikato

2025



Abstract

Mental health trends show increased symptoms of mental illness across the
globe. To combat these increases, more low-cost and easily accessible interventions
should be identified. The current study is a parallel cohort non-comparative study
investigating the effectiveness of quartz crystal singing bowls (SB) music and
progressive muscle relaxation (PMR) on mood, sleep, and stress in young adults. Over
eight weeks participants received reminders to complete online sessions of either SB
music or PMR. For the first four weeks participants received reminders to complete
sessions three times a week. From weeks five — eight participants received a weekly
reminder but could complete as many sessions as they wanted. Participants completed
questionnaires assessing Mood and Sleep Quality at three timepoints (baseline, week
four, and week eight). Participants completed pre and post intervention measures for
Overall Feeling, Relaxation, and Stress once a week for the first four weeks. Of the 108
recruited participants, 62 (mean age SB = 20.11 years, PMR = 20.53 years) completed
the interventions, questionnaires, and measures (32 in SB group, 30 in PMR group). Both
the SB group and the PMR group showed improvement in Mood and Sleep Quality
throughout the study. The SB group showed decreases in Total Mood Disturbance
(TMD), Tension, Fatigue, and Depression, an increase in Vigour and improvement in
Sleep Quality. The effects were greatest in the first four weeks for the SB group. The PMR
group showed decreases in TMD, Tension, Anger, Fatigue, and Confusion, and
improvement in Sleep Quality. Both the SB group and the PMR group showed acute
increases in Overall Feeling and Relaxation and decreases in Stress after the

interventions when compared to before the interventions. Overall, the current findings



support the hypothesis that SB music and PMR have positive effects on mood, sleep,

and stress in young adults.
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Chapter One: Introduction

The current study investigates the effectiveness of listening to singing bowls
music, specifically the track “Tranquility”, and progressive muscle relaxation on mood,
sleep, and stress in young adults. This chapter will highlight current mental health
issues, specifically anxiety and depression and the current common treatment options
for these mental health issues. Past research of alternative low-cost interventions will

be discussed as well as the gaps in the research and the current study.

Mental Health

Globally, 970 million people were living with a mental illness in 2019 (World
Health Organization, 2024). Evidence suggests that poor mental health is becoming
more common amongst young adults and adolescents (Lipson et al., 2022; Sutcliffe et
al., 2023). For example, a study investigating university students (80.2% were aged 18 -
25 years) mental health trends from 2013 to 2021 in multiple United States (US)
campuses found a 49.7% increase in students meeting criteria for one or more mental
health issue (Lipson et al., 2022). Likewise, in New Zealand (NZ) secondary school
students (12 - 18 years old), mental health trends from 2012 to 2019 showed a 7%

increase (from 24% to 31%) in poor mental wellbeing (Sutcliffe et al., 2023).

Anxiety and depression are the most common mental illnesses globally (World
Health Organization, 2024), with 4.05% of the world’s population having an anxiety
disorder (Javaid et al., 2023) and 5% of the global population having a depressive
disorder (World Health Organization, 2023). NZ follows this global trend, with 1 in 5 New

Zealanders aged over 15 being diagnosed with a mood/anxiety disorder (Wilson &



Nicolson, 2020) and 21.2% of those aged 15 — 24 experiencing high or very high rates of
psychological distress (Ministry of Health, 2023). These increases of poor mental health
among young people highlight how the rise in mentalillness is not an isolated concern

and demonstrates the need for early interventions.

Anxiety

Anxiety has been described as a vague sense of dread towards a danger that is
specific or unknown (Christman et al., 2022). It is important to not get confused with
stress as they are very similar. The key difference is that stress is a response to an
external trigger whereas anxiety is an extended worry that continues in the absence of a
trigger (American Psychological Association, 2022, February 14). Everyone experiences
varying levels of anxiety throughout their life and mild anxiety can be beneficial through
activation of a stress response (Christman et al., 2022) that will help motivate the
individual to complete the task. However, prolonged activation of the stress response

can result in negative outcomes.

Chronic and/or severe anxiety causes several issues. What distinguishes normal
anxiety from clinical symptoms is the impairment, the duration, and the symptom
intensity (American Psychiatric Association, 2022). For example, Generalized Anxiety
Disorder (GAD) is one of the most common anxiety disorders and is characterized by
excessive anxiety and worry about numerous activities or events lasting a minimum of
six months (American Psychiatric Association, 2022). The anxiety is difficult to control,
and the anticipated impact of the event is exaggerated in the intensity, duration, and/or
frequency (American Psychiatric Association, 2022). GAD impacts the individual

psychosocially through impairmentin social, occupational, and other important areas



of functioning as the worrisome thoughts interfere with attention (American Psychiatric
Association, 2022). GAD is accompanied by at least three of the following: restlessness,
easily fatigued, difficulty concentrating, irritability, muscle tension, and sleep

disturbances (American Psychiatric Association, 2022).

Prevalence of Anxiety

Anxiety prevalence rates are increasing globally, and young people are at the
forefront of these rates. 4.6% of adolescents aged 15 - 19 experience anxiety (World
Health Organization, 2021) which increases to 19.5% in adults aged 18 — 29 (Terlizzi &
Villarroel, 2020). In 2019, NZ had the 4" highest anxiety prevalence rate globally (Javaid
et al., 2023). Those aged 15 - 24 years had the highest rates of anxiety in NZ (Wilson &
Nicolson, 2020), with 24% showing mild or greater symptoms (Ministry of Health,

2017a).

The rates of anxiety are higher in females compared to males (Javaid et al., 2023),
showing a 2:1 ratio in women compared to men (American Psychiatric Association,
2022). These differences have been reported to be present in adolescence and proceed
throughout adulthood (Farhane-Medina et al., 2022; McLean et al., 2011; Ohannessian
et al., 2017; Silva et al., 2020). In US high school students aged 14 — 18 years, anxiety
rates were 56.2% in females and 31.3% in males (Parodi et al., 2022). Within NZ, 18% of
males and 31.9% of females experience mild or greater anxiety in those aged 15 - 24
(Ministry of Health, 2017a). These results were supported Samaranayake et al. (2014)
who found NZ females had higher rates of anxiety than males (22% and 14%
respectively). These differences exist on genetic and psychosocial levels (Farhane-

Medina et al., 2022). Heritability for anxiety is stronger among females than males (Ask



et al., 2014). Psychosocial explanations include male and female differences in

behavioural factors (Ask et al., 2014).

Ethnic differences in prevalence of anxiety are observed in adolescents and
young adults. A US study found Non-Hispanic Black young adults (16 — 25 years)
reported less anxiety symptoms than Non-Hispanic White and Latino/Hispanic young
adults (Thomas et al., 2024). Lower anxiety scores for underrepresented minorities
(URM) and Non-Hispanic Black young adults may be due to the social support of the
families and communities that buffer the effects of anxiety (Asnaani et al., 2010). In NZ,
Time et al. (2024) found second- and third-year Pasifika University students had
significantly lower anxiety scores than NZ European students. This was also seen in NZ
Maori aged 10 — 24 years where 3% of Maori experienced anxiety compared to 3.7% of
non-Maori non-Pasifika (Theodore et al., 2022). However, the findings are not consistent
with Sutcliffe et al. (2024) who found that European secondary school students had the
lowest anxiety symptom rates (26.12%), those of “Other” ethnicity had the highest rates
(831.71%) followed by Pasifika (31.09%), Asian (29.79%), and Maori (27.75%). The
differences between studies could be due to Theodore et al. (2022) being a national
cross sectional study whereas Sutcliffe et al. (2024) only included those who were part

of their study.

Depression

Depression is described as feelings of guilt, worthlessness, and loss of self-
esteem (Thase & Lang, 2023). Everyone experiences symptoms of depression
throughout their lives, but they usually do not last long and are not recurrent. What

distinguishes normal depression from clinical symptoms is the intensity, duration, and



impairment from the symptoms. For example, Major Depressive Disorder (MDD) is one
of the most common depressive disorders. MDD requires at least one major depressive
episode lasting a minimum of two continuous weeks (American Psychiatric Association,
2022). During the depressive episode the individual has a depressed mood or loss of
interest/pleasure in all or nearly all activities for most of the day almost every day
(American Psychiatric Association, 2022). In addition to the depressed mood individuals
must also experience at least four of the following over the same continuous two weeks:
trouble concentrating; thoughts about death; changes in sleep, appetite, and activity;
loss of interest in activities; attempted suicide; making a suicidal behaviour plan
(American Psychiatric Association, 2022). The symptoms mentioned must be new or
have markedly worsened compared to the individual pre-episode and must be impairing
the individual’s functioning in social, occupational, or other important areas (American
Psychiatric Association, 2022). Depressive disorders share the same symptoms but
differ from each other in duration, timing and presumed aetiology (American Psychiatric

Association, 2022).

Prevalence of Depression

Prevalence of depression is increasing globally (Goodwin et al., 2022; Moreno-
Agostino et al., 2021), with 3.8% of the global population experiencing depression
(World Health Organization, 2023). Depression rates are higher in adolescents and
young adults compared to other ages groups (Goodwin et al., 2022) with 2.8% of 15-19
year olds experiencing depression (World Health Organization, 2021). In the US, 17.2%
of 18 — 25-year-olds reported depressive symptoms in 2020 followed by 16.9% of those

aged 12 - 17 years (Goodwin et al., 2022). In NZ secondary school students (12 - 18 year



olds), 23% reported symptoms of depression in 2019, this increased from 13% in 2012
(Fleming et al., 2020). In NZ, 28.6% of those aged 15 — 24 experienced mild or greater

depression symptoms (Ministry of Health, 2017b).

Women are more likely than men to experience depression (4% of men and 6%
of women) (World Health Organization, 2023). In Hong Kong undergraduate university
students aged 18 — 29 years old, 43.3% of females and 25.4% of males experienced
mild or greater depression (Lun et al., 2018). In NZ, 22.7% of men and 35% of women
aged 15 - 24 experience mild or greater depression (Ministry of Health, 2017b). In NZ
adolescents (12 - 18-year-olds), 29% of females and 16% - 17% of males reported
significant depressive symptoms in 2019 (Fleming et al., 2020; Sutcliffe et al., 2023).
These differences in depression may be due to psychosocial reasons. Females are more
likely to engage in rumination and co-rumination than males and put more emphasis on
social acceptance by their peers (Girgus & Yang, 2015). Depression is heritable,
however there is currently a lack of consensus as to whether there are gender

differences in heritability (Zhao et al., 2020).

Ethnic differences in prevalences of depression are observed. In the BlackDeer
et al. (2023) US study of young adults aged 18 — 21 years, the rate of depression was
highest in those who identified as multiple ethnicities (36.98%), followed by Asian
(33.91%), URM (30.78%), and White (30.12%). In NZ, 2.6% of Maori had a depression
diagnosis compared to 3.1% of non-Maori non-Pasifika participants aged 10 — 24 years
(Theodore et al., 2022). In NZ secondary schools, Maori adolescents have the highest
prevalence of depressive symptoms (28%), followed by “Other” (27%), Pasifika and

Asian (both 25%), and European (20%) (Sutcliffe et al., 2023). As previously mentioned,



Theodore et al. (2022) was a national cross sectional study and Sutcliffe et al. (2023)
only included those who were part of the study. This could explain the differences in

rates between the studies.

Aetiology of Anxiety and Depression

There are several factors that contribute to the development of depression and
anxiety in young adults and adolescents. Risk factors of GAD and MDD include genetic,
comorbidity, and environmental (American Psychiatric Association, 2022). Genetics
contribute to the development of anxiety and depression by increasing the risk of
developing the disorder. Anxiety and depression disorders are comorbid (occur
together) with each other and other mental disorders (American Psychiatric

Association, 2022; Essau, 2003).

Factors, such as adverse childhood experiences and parenting practices, are
environmental risk factors for GAD (American Psychiatric Association, 2022). Adverse
childhood experiences, low income, poor education, racism/discrimination, and
stressful life events are environmental risks for MDD (American Psychiatric Association,
2022). These environmental factors can result in increased stress which contributes to
the development of other issues. Stress has been shown to contribute to anxiety and
depression (American Psychiatric Association, 2022). Adolescence and young
adulthood are often stressful life stages (Chue et al., 2018), with stressful situations
such as low socioeconomic status or household financial strain (Buli et al., 2023; Reiss,
2013; Sutcliffe et al., 2023; Yoo & Jang, 2023), school performance (Hégberg, 2021), or
poor peer and family relationships (Lin & Guo, 2024) negatively impacting adolescent

mental health. The perceived pressure of performing well academically (Eisenberg et



al., 2007; Mahmoud et al., 2012), financial/work struggles (Gagné et al., 2021; Kim &
Chatterjee, 2021), and low socioeconomic status (Generaal et al., 2019; Thomas et al.,

2024) show increased stress on young adults.

Treatments

Psychological interventions such as Cognitive Behavioural Therapy (CBT) have
shown to decrease the effects and symptoms of mental illness. CBT was developed by
Aaron Beck and follows the theory that people’s feelings are a result of how they
interpret a situation rather than the situation itself (Fenn & Byrne, 2013). CBT is
considered the best treatment for anxiety and depression in youth and adults (Cuijpers
et al., 2013; Pegg et al., 2022), but requires regular sessions with a mental health
professional. CBT focuses on identifying problematic thinking, beliefs, and behavioural
patterns and helping the individual learn to change these maladaptive thought patterns

(Fenn & Byrne, 2013; Pegg et al., 2022).

Medications have been developed to help minimize the symptoms of mental
illness and may continue for long periods of time due to medication being used for
symptom relief instead of rehabilitating mental illness (Drake et al., 2003). Medication
can be a more convenient option for treating mental illness for some individuals. A
combination of CBT and medication shows further improvement than one treatment
alone (Cuijpers et al., 2013; Pegg et al., 2022). This could be due to medication
providing reduction in symptoms and CBT changing the thinking and subsequent
behaviour of the individual. Once medication is discontinued individuals will be able to

use the skills learned through CBT to reduce future episodes.



These treatments have been shown to be effective in reducing symptoms of
depression and anxiety. However, there are several reasons why they are not utilized by
many of the population. CBT requires 5 — 20 sessions with a therapist to be effective in
gaining the skills to reduce symptoms (Fenn & Byrne, 2013; Pegg et al., 2022).
Individuals may not have the time or money to allow them to participate in therapy for
such long periods of time. Within NZ, free or subsidized mental health counselling is
available to those who have experienced sexual harm/physical injury or are low income
earners (ACC, 2024; Mental Health Foundation, 2024); however, there are long wait lists
and these services require individuals to have clinically significant symptoms to be
eligible (ACC, 2019). Therefore, some individuals may be unable to access treatment
due to cost. Medication side effects such as nausea, headaches, cardiovascular, and
sexual dysfunction may result in low adherence (Chen et al., 2022). Often medication is
taken for long periods of time and some of these medications are taken daily, this may
cause issues at certain times in an individual’s life and could result in infrequent use
(Chen et al., 2022). Due to the issues of both treatments, they may not be utilized
regardless of them showing promising results. Therefore, evaluation and access to low-
cost interventions are necessary. Progressive muscle relaxation is an alternative

method used to improve mental wellbeing to help improve subclinical symptoms.

Progressive Muscle Relaxation

Progressive Muscle Relaxation (PMR) was developed by Edmund Jacobson in the
1920s. Itis based on the premise that when the body is relaxed there is less muscle
tension and this will decrease anxiety and improve mental states (Kabakcioglu & Ayaz-

Alkaya, 2024; Palkar et al., 2021; Talo & Turan, 2023). PMR is a relaxation technique
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used to achieve deep mental and physical relaxation (Gopichandran et al., 2021). It
focuses on tensing and relaxing individual muscles of the body (Chellew et al., 2015;
Hashim et al., 2011; Talo & Turan, 2023), and learning the different feelings of tense and
loose muscles to accomplish relaxation. Muscle tension is a symptom of anxiety
(American Psychiatric Association, 2013) and through PMR, individuals are able to
actively release muscle tension (Hashim et al., 2011; Talo & Turan, 2023) which may
help to identify anxiety symptoms. PMR can be delivered both in person and online.
PMR has shown improvements in stress, anxiety, mood, and sleep in adults and

adolescents (Gao et al., 2018; Kabakcioglu & Ayaz-Alkaya, 2024; Talo & Turan, 2023).

PMR and Stress

There is a growing body of research that supports PMRs usefulness in reducing
stress in diverse samples and settings. Gao et al. (2018) compared PMR, a mindfulness
intervention, and a control group on mindfulness, wellbeing, stress, and mood over
three months in university students. The participants were reminded daily to complete
five-minute audio recordings of the interventions. Measures of mindfulness, wellbeing,
stress, and mood were taken at baseline, after the three-month interventions, and one-
month post-intervention. Both interventions led to significant increases in mindfulness,
decreases in stress, improvement in mood, and a nonsignificant increase in wellbeing.
The control group did not change. Only PMR showed further decreases in stress at one

month follow up.

Palkar et al. (2021) investigated the impact of PMR on stress and test anxiety in
university students for one month prior to a class test. The participants completed three

in-person 45-minute sessions and then continued daily practice at home for the
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remainder of the study. Palkar et al. (2021) found significant decreases in perceived

stress and test anxiety after the intervention.

PMR and Sleep

PMR is reported to contribute to improvements in sleep in previous studies. Liu
et al. (2020) compared a PMR intervention to a treatment as usual control group (TAU)
on sleep quality and anxiety in COVID-19 patients for five days. PMR was in-person,
twice a day, 30-minute sessions where a trainer was present and gave instructions
through the hospital call system. Results showed significant increases in sleep quality

and significant decreases in anxiety after PMR when compared to the TAU group.

Talo and Turan (2023) compared the effects of a PMR intervention to a control
group on depression, sleep quality, and quality of life with epilepsy patients for four
weeks. Participants completed three 30-minute sessions a week. PMR was delivered in-
person once, the remaining sessions were completed at home via a WhatsApp group
chat that was connected to the participants’ cell phones. Results showed significant
reductions in depression and increases in sleep quality and quality of life in PMR group.

The changes in the control group did not reach significance.

Pickett et al. (2024) compared the effects of PMR and mindfulness breathing to a
control group on stress, pre-sleep arousal, and sleep in university undergraduates for
four weeks. Participants completed 15-minute sessions five times a week, online via
Qualtrics. The results showed significant increases in relaxation and decreases in
perceived stress, somatic pre-sleep arousal, and insomniac symptom severity in the
PMR group. There were no significant changes for relaxation, mindfulness, or stress in

the mindfulness or control groups. Somatic pre-sleep arousal and insomnia symptom
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severity decreased in the control and mindfulness groups. Of the two interventions,

PMR led to the greatest improvements.

PMR and Mood

PMR has shown to be beneficial for improving mood in several populations and
settings. Gangadharan and Madani (2018) investigated the effectiveness of PMR on
depression, anxiety, and stress on nursing students. The intervention was five weeks
and PMR was delivered in-person only. The first 10 days of the study were daily
sessions, after this, sessions were reduced to three times a week until the five weeks
were completed. The intervention led to statistically significant reductions in

depression, anxiety, and stress symptoms.

Kabakcioglu and Ayaz-Alkaya (2024) compared PMR to a self-monitored control
group on depression, anxiety, and stress in 17 — 18-year-old adolescents for eight
weeks. Participants completed two 30-minute sessions a week online with researchers
observing attendance. Results showed depression, anxiety, and stress symptoms had

statistically significant reductions in the PMR group.

Razali et al. (2017) compared the effect of PMR, autogenic relaxation, and music
relaxation to a control group on mood states in university student athletes for four
weeks. The interventions were two in-person 30-minute sessions a week. Results
showed all the interventions had significant increases in Vigour and significant

decreases in Confusion compared to the control group.

The previous PMR studies highlight the positive effects of PMR on stress, sleep,
and mood. However, some of the studies did not clarify certain aspects of their

interventions such as in Panchal et al. (2020) study of stress and test anxiety in
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university students, did not clarify how they tracked session completion. Likewise, in
Pickett et al. (2024) study of sleep in university students, did not clarify how they tracked
sleep diary adherence, nor did they clarify how many sessions needed to be completed
to be included in the analyses. In Razali et al. (2017) study of student athletes did not
clarify what the control group did during the study. In Liu et al. (2020) study of COVID-19
patients did not clarify what treatments patients had. Additionally, Gangadharan and
Madani (2018) only included female nursing students. Talo and Turan (2023) included
confounding variables of river sounds with the PMR audio in their study of sleep in
epilepsy patients. Similarly, Kabakcioglu and Ayaz-Alkaya (2024) also included
confounding variables of river sounds with the PMR audio as well as not randomizing

their groups in their online study with adolescents.

As shown in the preceding descriptions, the PMR interventions were delivered in
a variety of ways, however this didn’t appear to affect the results. The number of
sessions in the studies ranged from 10 to 91. Session lengths varied from 15 minutes to
45 minutes. Interestingly, PMR was effective when delivered online, with several studies
showing positive results. Some studies had both in-person and online sessions;
however, this did not seem to have any extra benefit in intervention outcomes. The most
successful studies appeared to be Gao et al. (2018), Gangadharan and Madani (2018),
and Talo and Turan (2023) as these studies showed the most positive outcomes in most
of their measures. There are several alternative interventions individuals can complete
to help with stress, mood, and sleep. Previous literature suggested music listening

improves stress, mood, and sleep.
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Music Listening

Music is an ancient practice that has been documented throughout history, with
one of the earliest evidence of musical practice dating 35,000 years ago in
Southwestern Germany (Conard et al., 2009). Music has connections to every known
human culture, because of this, music has become deeply rooted within our culture
(Sarkamo et al., 2013). Music has been shown to trigger attention and working memory
to keep engaged with the music, episodic memory when listening to familiar music, the
brains reward system when listening to emotionally touching music, and the sensory-
motor networks of the brain when perceiving the rhythm of music (Sarkdmo et al.,
2013). Emotionally touching music affects emotions, pleasure, reward, and regulates
autonomic nervous system and endocrine system (Sarkamo et al., 2013). Music
listening (ML) has been shown to be beneficial in regulating stress and mood and

improving sleep.

Music and Stress

Music has been found to improve perceived and physiological stress. Feneberg
et al. (2023) investigated the effect of ML on perceived stress and mood changes during
COVID-19. For seven days participants completed questions about ML, music
characteristics, and visual analogue scales assessing momentary stress and mood. The
questions were completed five times a day via an app while continuing their normal
routine. The results showed ML was associated with lower momentary stress, higher
mood valence, higher energetic arousal, and calmness. Those with high stress showed
greater decreases, higher energetic arousal and mood valence after ML. Interestingly, if

stress was low, it increased after ML.
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Linnemann et al. (2015) examined the effect of ML on daily stress in university
students. The intervention was administered at two timepoints, the beginning of the
semester and the end of the semester. Participants completed assessments of ML
behaviour, music valance, music arousal, purpose for ML, and subjective stress six
times a day for five days while continuing their normal routine. Subjective stress was
measured via a five point Likert scale. A subsample of participants completed
physiological stress measures for two days. The results showed significant decreases in
subjective stress after ML, this did not affect physiological stress levels. ML for the
purpose of relaxation resulted in lower subjective stress. ML for distraction resulted in
higher subjective stress. When the two timepoints were compared subjective stress

was higher during exams; however, ML was higher in the beginning of the semester.

Linnemann et al. (2018) investigated duration and latency of ML and its
association with stress in university students. Participants listened to music via an app
that recorded ML duration for six — seven days and completed six assessments a day
about stress and ML. Stress was measured via a 5-point Likert scale. The results
showed that participant self-reports of ML were associated with significantly lower
stress levels; however, the actual duration/frequency of ML was not association to
stress levels. Significantly higher stress levels were reported when ML occurred for less
than 20 minutes compared to more than 21 minutes. The authors concluded, for ML to

be associated with stress reduction there is a time delay of approximately 20 minutes.

Music and Sleep

ML has been shown to improve sleep quality. Hausenblas et al. (2019)

investigated the effectiveness of classical music and Wholetones 2Sleep Music on
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sleep quality and daytime fatigue, stress, anxiety, and productivity in adults with
insomnia symptoms. Wholetones 2Sleep Music is music that has been developed to
provide sleep aid. All participants completed both conditions; the participants
completed 10 days of listening to one condition audio before bed for 30-minutes,
followed by a four day wash out period where no music was played, and then another 10
days in the other condition. Participants completed daily sleep diaries and wellbeing
was measured at baseline and day 10 of each condition. The results showed both
interventions had significant improvements in all measures, except for vigour. Both
interventions were equally as effective in increasing sleep quality and improving all next

day outcomes.

Majeed et al. (2021) examined the effects of happy and sad music on subjective
sleep quality and next day outcomes compared to a control group in young adults.
Happy music was determined to be any music played in a major key and sad music was
any music played in a minor key, neither music contained lyrics or vocals. The control
group was pink noise, a sound similar to steady rain or wind and rustling leaves. All
participants completed all conditions. The participants listened to the audio for 30-
minutes at bedtime for five nights, followed by a two day wash out period where no
music was played, before completing the next condition. This was repeated until all
conditions were completed. Participants completed a nightly check-in and upon
completion were sent the audio link for the night. Upon waking, participants completed
a morning survey rating their sleep quality and current well-being. The results showed
that both happy and sad music had significant improvements in subjective sleep quality
when compared to the control group. There was no difference between happy and sad

music on subjective sleep quality. Next day outcomes showed decreases in stress and
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negative affect and increases in positive affect and life satisfaction for both music

types.

Music and Mood

ML has been shown to help in mood regulation in different age groups (Hennessy
et al., 2021; Saarikallio & Erkkila, 2007). Saarikallio and Erkkila (2007) investigated the
function of music on mood regulation in adolescents. The participants completed two
group interview sessions; the sessions were one week apart. In between sessions
participants completed follow up forms each time they engaged in a musical activity.
The follow-up forms asked to describe the musical activity, the pleasantness and
energy levels experienced, and reflect on the affective experience. The results
suggested the specific needs of the individual determines the use of music in mood
regulation. This includes mood, attitudes and personal experiences, as well as the
situation around them. Another suggestion was that the emotional fit of the music to

was key to mood regulation.

Hennessy et al. (2021) investigated the function of ML on mood and emotion
regulation in adults. Participants completed questionnaires measuring depression,
anxiety, emotion regulation, empathy, music-related mood-regulation strategies, ML
habits currently and a year previously, and the subjective effect of the COVID-19
pandemic. The results showed that ML for the purpose of increasing positive mood
predicted better mood after ML. Those who felt they were more affected by the COVID-
19 pandemic and those who had higher depression and/or anxiety symptoms were

more likely to turn to music to improve their wellbeing. As a result, they would have
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greater increases in positive mood after ML. Soft, calm, quiet, and slow music was the

most listened to genre for those who were most affected by COVID.

The previous ML studies show promise for ML to be an effective tool for stress,
sleep, and mood improvement. However, Feneberg et al. (2023), in their study of ML and
COVID-19, did not track when ML occurred. Likewise, Linnemann et al. (2015), in their
study of ML and stress in university students, did not track when ML occurred. Both
studies increased the risk for confounding variables. Additionally, Linnemann et al.
(2018), in their study of duration and latency of ML, used an app to track ML; however,
participants did not listen exclusively through the app. Some of the studies did not
clarify certain aspects of their procedure such as Hausenblas et al. (2019), in their
Wholetones2Sleep study, did not clarify how they tracked sleep diary entries. Majeed et
al. (2021), in their study of happy and sad music, did not clarify what the night-time
check-ins entailed, or if they completed baseline measures. Additionally, Saarikallio
and Erkkila (2007), in their study of adolescent mood regulation, had a small sample
size. Hennessy et al. (2021), in their study of the function of ML on mood, was a single
time point survey in countries (some of where English is not the first language) without

an English comprehension assessment.

As shown in the preceding descriptions ML has beneficial outcomes in stress,
mood, and sleep. The interventions were delivered in a variety of ways with different age
groups. The length of the interventions ranged from five to 20 days. Due to the outcomes
of ML showing promise, another potential intervention for improving stress, sleep, and

mood could be the use of singing bowls.
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Quartz Crystal Singing Bowls

Singing Bowls (SB) is a traditional practice that has been performed for centuries
in Tibetan and Buddhist cultures to promote relaxation, healing and meditation
(Goldsby & Goldsby, 2020; Landry, 2014; Seetharaman et al., 2024). Tibetan Singing
Bowls (or Himalayan singing bowls) are thought to be as ancient as the Himalayan fire
cults of 5th century BC (Terwagne & Bush, 2011). TSB, traditionally, are made of bronze
alloy that include gold, copper, zinc, tin, nickel, iron, and silver (Terwagne & Bush, 2011).
Crystal singing bowls are made of quartz crystal. The bowls vary in size and thickness,
each producing different sound frequencies. All variations of SB are tapped or rubbed
using a mallet that vibrates the side of the bowl and produces a vibrational sound
(Terwagne & Bush, 2011), the vibrations produced can be felt at close proximity
(Goldsby & Goldsby, 2020). Research on SB have shown they are beneficial in improving
mental wellbeing, spirituality, and have physiological effects (Goldsby & Goldsby, 2020;
Seetharaman et al., 2024; Stanhope & Weinstein, 2020). However, there is limited

research focusing on the beneficial effects of SB.

Singing Bowls and Stress

Previous research has suggested SB has subjective and physiological effects on
mental wellbeing and stress. Trivedi and Saboo (2019) compared SB music and supine
silence (SS) on physiological relaxation outcomes in adults. They measured heart rate
(HR) and Kubois Stress Index data and were recorded at five minute intervals. The SB
participants completed a single in-person 20-minute session using SB and Tingsha
(Tibetan musical instrument). The SS session was the same as the SB but completed in

silence. The results showed both interventions resulted in continuous decreases in
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stress index. Only SB showed statistically significant decreases at each five-minute
interval. HR had significant decreases in all records except 0-5 minute to 5-10 minute

for the SB group.

Rio-Alamos et al. (2023) compared SB, PMR, and a control waitlist group (CLW)
on the acute physiological and subjective relaxation response in nonclinical anxious
young adults. The measures were heart rate variability — high frequency (HRV-HF),
electroencephalography (EEG), and self-reported anxiety (Spielberg’s State Anxiety
Inventory). Participants completed a single 50-minute in-person session laying in an
armchair. The SB were played live, the PMR audio was delivered via speaker, and the
CLW was silence. Both PMR and SB resulted in decreases on self-reported anxiety in
comparison to the control group; the SB group resulted in a greater effect than the PMR.
HRV-HF increased as the session progressed in both PMR and SB groups (an indication
of more parasympathetic activity). EEG showed reduction in alpha power band in both
PMR and SB; the SB group resulted in greater reduction than PMR. Reduction in alpha

power band indicates a decrease in brain activity, showing more relaxation.

Cotoia et al. (2018) compared SB music and silence on cognitive and emotional
responses in patients waiting for urologic surgery. The measures were self-reported
anxiety and physiological measures of stress. Participants listened to a 30-minute
recording of SB music via headphones before arriving in the operating room. The results
showed significant decreases in anxiety after the intervention in the SB group only.
There were significant changes in the physiological measures that suggest stress

reduction in the SB group only.
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Singing Bowls and Sleep

SB has traditionally been used to enhance relaxation, this could cross over into
helping with sleep. Bergmann et al. (2020) investigated the effects of SB on subjective
and objective sleepiness with an adult sample. The participants completed two 20 -
23.5-minute sessions of either silence or SB. Participants were suspended in a
hammock inside a giant singing bowl for the session. The SB were struck seven times
(lasting 3.5 minutes) in the SB group. Participants then continued relaxing for 20
minutes. Participants in the control group relaxed in silence for 20 minutes. Results
showed objective sleepiness, as measured by the pupillographic sleepiness test, did
not change before or after the intervention in either group. Overall, there was a
significant decrease in subjective sleepiness, as measured by the Karolinska sleepiness
scale, in both groups after the session. SB group had lower subjective sleepiness
compared to the control group. Gender analyses revealed this effect was more

prominent in women compared to men.

Singing Bowls and Mood

Goldsby et al. (2017) investigated the effect of SB on mood, anxiety, and spiritual
wellbeing in adults. Participants completed a 60-minute in-person session laying down.
The session included more instruments than SB; however, 95% of the session was SB.
The results showed significant reductions in all the mood measures after the session.
There were significant increases in spirituality and faith measures after the session.
Those who were SB naive had larger reductions in tension, anxiety, and depression

compared to SB experienced participants.
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Panchal et al. (2020) assessed SB effect on subjective mood, and physiological
stress in adults. Participants were invited to complete four in-person 40-minute
sessions over two months. In the first three minutes of the session participants
practiced PMR. Results showed statistically significant increases and decreases in
positive and negative affect. Tension, Anger, Depression, Fatigue, and Confusion
significantly decreased, and Esteem-Related Affect significantly increased after the
intervention. Vigour increased but this did not reach significance. Physiological

measures of stress showed significant decreases.

Matthews et al. (2023) assessed the effects SB had on mood outcomes with
adolescent males (16 — 17-year-olds). Participants completed a single in-person 25-
minute session. The mood measure (POMS-Adolescence) was administered four times,
pre-intervention, immediately post-intervention, one-week post-intervention, and
three-weeks post-intervention. The results showed reduction in all mood subscales

immediately post-intervention; however, only depression reached significance.

The previous studies have shown that SB is an effective tool in improving stress,
sleep, and mood in a range of ages. However, all of the studies measured the acute
effects of SB and not the long term effects. Goldsby et al. (2017), in their study of SB and
mood in adults, Matthews et al. (2023), in their study of adolescent males and mood,
and Panchal et al. (2020), in their study of subjective mood and physiological stress, did
not include control groups. Additionally, Matthews et al. (2023) had a small sample size.
Panchal et al. (2020) lacked clarity in session completion as well as including

confounding variable of using PMR in the session. Goldsby et al. (2017) included
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confounding variable by having more instruments than SB. All the studies except Cotoia

et al. (2018) were in-person only, minimizing accessibility.

The Current Study

As discussed, PMR and SB have shown to be beneficial in combating negative
symptoms of stress, mood, and sleep in several age groups. For PMR, being in-person,
online, or a combination of both can result in improvement in mood, stress, and sleep.
The length of the PMR sessions and interventions resulted in positive effects and in
some studies, this was continued at follow up. The SB studies showed that the
participants had positive physiological and subjective responses to the SB when

listening to a recording or in-person.

The current study is a parallel cohort non-comparative study and aims to
investigate the effects of quartz crystal singing bowls music and PMR on mood, stress,
and sleep in young adults. The study will address some of the gaps in previous research
such as, targeting young adults, being online to increase accessibility to participants,
repeated sessions with session reminders being sent to participants to increase
engagement, and measure session completion. The overarching research aim for this
study is to examine the effects of quartz crystal singing bowls music and PMR on mood,
sleep, and stress outcomes in young adults. Additionally, the current study will
investigate if the time of day the sessions are listened to contributes to sleep quality
outcomes, if the number of sessions completed correlated with the outcome
measures, and the acute effects of the interventions. We hypothesized that SB music
and PMR would result in positive outcomes in mood, sleep, and stress in young adults.

PMR was used in place of a no treatment control group due to being an effective low-
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cost intervention that is easily accessible and would make a good positive control for
the current study. The intervention is well researched and was a good intervention to

use to determine the effectiveness of SB music without directly comparing the results.
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Chapter Two: Method

Ethics

The study was approved by the University of Waikato Human Research Ethics

Committee (Health) (HREC 2024#03).

Participants

Participants were university students recruited from the University of Waikato via
flyers placed around the campus (Appendix A), online in university courses, and the first
year Introduction to Psychology Research Programme (IPRP). IPRP is a university
website that allows students enrolled in psychology classes to participate in research.
Participants received either up to 10% course credit (n = 107) or a $30 Warehouse
voucher (n = 1) for participation. Volunteers emailed researchers to express their
interest in the study. Participants were ineligible if they were undergoing psychiatric
treatment, aged outside of 16 — 25 years, participated in guided relaxation more than

once a month or listened to singing bowls more than once a month.

Materials

The study materials (Qquestionnaires and interventions) were made available to
participants on the Qualtrics platform (http://www.qualtrics.com/). The participant
responses to the questionnaires and their engagement with each of the interventions

were recorded in Qualtrics.

Interventions

The audio track used in the current study were quartz crystal singing bowls (see

Figure 1). The quartz crystal singing bowls audio track used in the current study was


http://www.qualtrics.com/
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“Tranquility” by Annie Jameson. The audio track was 570 seconds (9.5 minutes) for all
sessions. Annie Jameson composed the track herself and gave permission for its use.
The full Tranquility track can be found on YouTube

(https://www.youtube.com/watch?v=0mX3Vqgvo5k4) or Spotify.

Figure 1

Quartz Crystal Singing Bowls

The PMR audio track was produced by the New Zealand Cancer Society

(https://www.youtube.com/watch?v=Zydrp3rfldY). The audio was verbal guidance of

PMR only. For the first session the audio began with a short explanation of PMR. This
included how to perform it, what to focus on, position to be in, and the amount of
tension to use. The audio asked participants to begin by focusing on their breathing,
taking deep relaxing breathes. The audio asked participants to begin active PMR,
tensing the target muscle for 10 seconds before releasing. The target muscles began in
their feet and travelled to their calves, thighs, buttocks, stomach, back, hands, arms,
chest, neck, shoulders, forehead, scalp, eyes, and jaw. Finally, the audio asked
participants to remain in the relaxed state for a few seconds before slowly bringing their

attention to their surroundings. The first session of PMR was 820 seconds (13.66


https://www.youtube.com/watch?v=0mX3Vqvo5k4
https://www.youtube.com/watch?v=Zydrp3rfJdY
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minutes), this was the only session that included the PMR explanation. The following

sessions were active PMR only and were 730 seconds (12.17 minutes).

Both recordings were delivered online via Qualtrics, and participants were asked
to wear headphones and be in a quiet area during the sessions. Participants were

encouraged to listen as often as they liked.

Measures

Participants completed the eligibility and demographic questionnaires at
baseline only. Participants completed the Abbreviated Profile of Mood States — Revised
Version Questionnaire (POMS-RV) and the Auckland Sleep Questionnaire: Current
Sleep (ASQ: Current Sleep) three times: at baseline, week four, and end of the
intervention (week eight). Visual Analogue Scales (VAS) were completed once a week
throughout the first four weeks immediately before and after the intervention session.

Feedback Questions were completed at the end of the study intervention period.

The Eligibility Questionnaire (Appendix B) was a five-item self-report
questionnaire. The questionnaire asked participants their age, access to
mobile/tablet/computer with internet access, use of singing bowls, use of guided
meditation, and if they were currently receiving treatment from a

psychologist/psychiatrist.

Demographic Questionnaire (Appendix C) asked participants to report their

gender identity, ethnicity, first language, level of education, and occupational training.

The POMS-RV (Appendix D) is a 40-item self-report questionnaire designed to

measure mood. It is derived from the original 65-item POMS measure developed by
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McNair, Lorr and Droppleman in 1971. The POMS-RV is designed to measure transient
mood states (Grove & Prapavessis, 1992) and is not used as a diagnostic tool in

practice.

The POMS-RV questionnaire is a series of adjectives and asks participants to rate
them, in accordance with their current feeling, on a scale of0-4 (O =notatall,1=a
little, 2 = moderately, 3 = quite a lot, 4 = extremely). The POMS-RV has seven subscales:
Fatigue, Depression, Confusion, Anger, Tension, Vigour, and Esteem-Related Affect
(ERA). Five of the subscales are negative subscales (Tension, Fatigue, Confusion,
Depression, Anger) and two are positive subscales (Vigour, ERA). Each subscale is the
sum of the relevant responses. The Total Mood Disturbance (TMD) was calculated by
subtracting the sum of the positive scores from the sum of the negative scores. For the

TMD higher scores reflect a more negative mood state.

The POMS-RV was chosen due to its widespread usage and because the pilot
study by Matthews et al. (2023) used the POMS adolescent version. The POMS has been
modified numerous times to be applicable to many ages and languages (Petrowski et
al., 2021; Terry et al., 1999). The POMS-RV internal reliability, as measured by
Cronbach’s alpha, is moderate to high. The subscales Fatigue, Vigour, and Anger are the
highest (.954 - .872), ERA, Tension, and Confusion show moderate internal consistency
(.766 - .701), and Depression show acceptable internal consistency (.664) (Grove &
Prapavessis, 1992). The Depression subscale should be interpreted with caution due to
its lower levels of internal consistency. Moderate to high levels of test retest reliability

was found for all the POMS subscales with older adults (Gibson, 1997).
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ASQ: Current Sleep (Appendix E) is an eight-item self-report questionnaire
designed to measure participants’ current sleep disturbance. The ASQ: Current Sleep is
a subscale taken from the full ASQ. The ASQ: Current Sleep was chosen due to its
widespread use in general practice in New Zealand. The ASQ: Current Sleep asks
participants if they have any issues with their sleep that it affects the next day’s
functioning. If they answered yes, they are asked the frequency, duration, and reason of
their sleep issues. The next section of questions asked if they take medication to help
their mood, sleep, or stress, how often, and the name of the medication. Finally,
participants are asked to rate their sleep quality for the past week on a four-point scale
(1 =very good, 2 = fairly good, 3 = fairly bad, 4 = very bad). The ASQ: Current Sleep was
selected to assess participant’s subjective perception of their current sleep because
sleep disturbances are associated with several mood disorders. The ASQ has shown to
have a moderate to high sensitivity and specificity when compared to a clinical
interview with a psychiatrist trained in sleep disorders for diagnosing primary insomnia
(0.78, 0.77), mood disorders (0.67, 0.97), obstructive sleep apnoea (0.8, 0.94), delayed
sleep phase disorder (0.8, 0.97), and health problems (0.92, 0.76) (Arroll et al., 2011).
The ASQ is atool used in diagnosing sleep disorders and has shown moderate to high
validity when compared to clinical interview (Arroll et al., 2011). In this study, sleep
quality scores from the ASQ: Current Sleep were used in the analysis, high scores

reflected worse sleep quality.

The Visual Analogue Scales (VAS) (Appendix F) is a three-item Likert scale
designed to measure participants’ transient and subjective psychological states (Abend
et al., 2014). The VAS assesses the acute effect of the interventions on participants’

Relaxation, Overall Feeling, and Stress. Participants were asked to complete the VAS
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immediately before and after one session each week for the first four weeks.
Participants were asked to respond to three statements i) “overall, how do you feel right
now?” and responded by choosing a value between 0 “worst | have ever felt” and 100
“best | have ever felt”. ii) “how relaxed do you feel right now?” (from 0 “not relaxed” to
100 “very relaxed”), and iii) “how stressed do you feel right now?” (from 0 “not stressed”
to 100 “very stressed”). Each of the VAS were scored individually with higher scores

indicating better Overall feeling, increased Relaxation, and increased Stress.

The VAS has shown to be a reliable measure in several areas including state
anxiety (Abend et al., 2014), bipolar and unipolar depression (Ahearn & Carroll, 1996),
and stress (Lesage & Berjot, 2011). The VAS has shown to correlate to several validated
scales such as the perceived stress scale (PSS) (r = .68) (Lesage & Berjot, 2011) and
Spielberger’s state trait-anxiety (r = .44) (Abend et al., 2014). Test-retest reliability of the
VAS have been positive (Ahearn & Carroll, 1996) and have had high discriminate validity
(Abend et al., 2014). Correlation coefficients were high for bipolar and unipolar
depression (r=0.82-0.89) (Ahearn & Carroll, 1996). The VAS has been shown to be a
useful tool for measuring subjective psychological states, however caution should be
advised when interpreting the results due to the varying strengths of correlation

coefficients.

Feedback Questions (Appendix G) were two open-ended questions where
participants could give feedback about their experience and if they would recommend

the intervention to other young people.
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Study Design

The study was a parallel cohort non-comparative study design. The participants
were randomly allocated to either SB or PMR group. The participants completed
questionnaires at baseline (T1), week four (T2), and week eight (T3), measuring Mood
and Sleep Quality. The participants completed weekly visual analogue scales

measuring Stress, Overall Wellbeing, and Relaxation for the first four weeks.

Procedure

After participants expressed their interest in the study researchers emailed
participants the information sheet (Appendix H). Participants were then asked to
complete the consent form (Appendix I) and eligibility questionnaire. Eligible
participants were automatically directed to the demographic questions and the first
questionnaire (T1). This included the POMS-RV, ASQ: Current Sleep, and a link to the
allocated audio. Those who were ineligible were thanked for their interest in the study
and automatically directed to the end of the questionnaire. Eligible participants were
emailed three times a week and asked to complete the allocated audio sessions for the
first four weeks; one of these sessions included a link to the VAS. At the end of week four
(T2) participants were asked to complete the POMS-RV and ASQ: Current Sleep again.
For the remaining four weeks of the study participants were emailed a link to the
allocated audio once a week and were invited to listen as often as they wished. Two
weeks after the T2 link was emailed reminder emails were sent to those who had not
complete the T2 questionnaire. At the end of week eight participants were emailed a
link to complete the final questionnaire (T3). The T3 included the POMS-RV, ASQ:

Current Sleep, and feedback questions. Participants were also sent the link to both
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audio tracks at the end of the study for their personal use (their uses were not
recorded). Participants who had not completed T2 continued to be monitored and
asked to complete T3. Two weeks after the T3 link was emailed reminder emails were
sent to those who had not completed T3. At the end of the study participants were

thanked for their participation and granted the course credit or received the vouchers.

Statistical Analysis

All statistical analyses were conducted using SPSS. The data was downloaded
from Qualtrics into SPSS. Identifying information such as student ID, email address, and
ineligible participants were removed. Participants who had completed/listened to at
least one audio session and completed all questionnaires were included in the per-
protocol analysis. A completed session was determined to be at least 50% of a session
(a minimum of 365 seconds (6.08 minutes) for PMR and 285 seconds (4.75 minutes) for
SB). Independent samples t-test were conducted to determine if there were statistically
significant differences between the PMR and SB groups at baseline for the

demographics and baseline measures, and chi-square for categorical values.

To determine the overall effects of the interventions one-way repeated measures
analysis of variance (ANOVA) were conducted to determine the changes over time for
the TMD, the POMS-RV subscales, and Sleep Quality for each group separately. The
cohort used were the participants who completed the intervention and all
questionnaires. This cohort was used due to it showing the most completed change
over time of each participant. An alpha level of .05 was used. Effect sizes (partial eta
squared) were calculated from the ANOVA to examine the extent of change for each of

the measures. Effect size values for partial eta squared were .01 for small, .06 for
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medium, and .14 for large (Field, 2013). The Green-House Giesser correction was used
for interpreting the ANOVA when Mauchly’s test was significant (p = <.05) (Field, 2013).
If the ANOVA was significant post hoc tests using Bonferroni adjusted p value were

conducted.

Additional exploratory analyses were conducted as there were several
participants (n = 16) who completed the outcome measures T2 (n=14)and T3 (n=11)
but did not engage in the intervention (i.e. they listened to less than half of one of the
audio sessions). We realized this group could be considered a no intervention ‘control’
group as they completed each of the measures but not the intervention. Two-way Mixed
ANOVAs were conducted comparing weeks one - four of each group separately to the
control group for each of the POMS-RV subscales, TMD, and Sleep Quality. Two-way
Mixed ANOVAs were conducted comparing weeks five — eight of each group separately
to the control group for each of the TMD, the POMS-RV subscales, and Sleep Quality.
The analyses were split into the separate timepoints (baseline -T2, T2 - T3) to maximise

the sample size.

Paired samples t-test were conducted to determine differences in the number of
sessions completed between weeks one —four and five — eight in each group separately.
This was done to investigate the acceptability and use of the interventions between the

timepoints.

Additional exploratory analyses were conducted to determine the time-of-day
participants listened to the sessions the interventions. The data was sorted into one of

four time periods (12am -6am, 6am - 12pm, 12pm -6pm, and 6pm - 12am). Chi-
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square analyses were conducted to determine the time-of-day participants most often

listened to the sessions in each group separately.

Additional exploratory analyses were conducted to determine the day of session
and questionnaire completion. This was to determine if participants completed
sessions and questionnaires on the day they received them. Chi-square analyses were

used to determine this in each group separately.

Additional exploratory analysis was conducted to determine if the number of
sessions completed correlated with outcome measures using Bivariate Pearson’s
correlations. Differences in TMD, POMS-RV subscales, and sleep quality forT1 -T2, T2 -
T3, and T1 - T3 were calculated for each group separately. These differences were used

in the Bivariate Pearson’s correlation.

Additional analyses were conducted to determine the acute effects of the
intervention sessions in each group separately. The VAS pre and post scores for the
ratings of Overall Feeling, Relaxation, and Stress were averaged separately for each
participant. The VAS bar graphs confidence intervals are calculated using standard
error. Paired sample t-test were conducted for each of the VAS measures separately to
compare the averaged pre and post scores for the SB and PMR groups separately. Only

those who completed at least one VAS rating were included in the analysis.
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Chapter 3: Results

The aim of the research was to evaluate the effectiveness of quartz crystal
singing bowls music, specifically the “Tranquility” audio track, and PMR on mood, sleep,
and stress in young adults. The study is a parallel cohort, non-comparative design
(therefore, the interventions were not directly compared to each other at any pointin
the analysis). Thirty-two participants completed the SB intervention, thirty participants
completed the PMR intervention. The first section details the demographics of all study
participants, and their participation over the course of the study. The second section
compares the baseline measures for both intervention groups and non-intervention
comparison group, followed by the effect of the interventions on mood and sleep. The
next section focuses on comparing the interventions to the comparison group, followed
by the visual analogue scales analyses, session listening, session time-of-day, session
and questionnaire day of listening, and finally, bivariate Pearson’s correlations of the

study will be reported.

Participants

Figure 2 depicts participant progress through the study. As shown in Figure 2
there were 137 potential participants, three were excluded due to being over 25 years,
using guided relaxation, and receiving psychiatric treatment. 26 of the potential
participants did not give consent and were not included in the study. The remaining 108
participants were alternately allocated to either PMR or SB group. As seen in Figure 2,
137 participants who responded to the invitation were allocated alternately to the PMR
and SB groups, 108 of whom were eligible, consented to the study and are included in

the analysis. Of 91 participants who completed at least one intervention session, 62
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completed questionnaires at both T2 and T3, 29 completed them at either T2 or T3.
Those who did not listen to any intervention but completed T2 and/or T3 questionnaires

were assigned to a ‘no-intervention control’ group for exploratory analysis (n = 16).

Figure 2

Participant Flow Chart

Interested participants
(n=137)

Allocated to interventions
(n=137)

[ SentPMRT1 (n :69)]

Excluded (n=17) SentSBT1(n=68)
Did not meet inclusion criteria
(n=2)

Did not give consent (n = 15)

Excluded (n=12)

Did not meet inclusion criteria
(n=1)

Did not give consent (h=11)

Completed T1(n = 52) Completed T1 (n = 56)
Completed T2 (n = 37) Completed T2 (n = 48)
Completed T3(n = 39) Completed T3 (n = 43)

Completed minimum 1 PMR Non-Intervention Completed minimum 1SB
seSS|on(mf46) Comparison group seSS|0m{nf46)
Completed 0 sessions (h = 6) (n=18) Completed 0 sessions (n=10)

l

PMR as protocol analyzed SB as protocol analyzed
(n=230) (h=32)

Participant demographics are summarized in Table 1. As shown in the table,
gender, age, and ethnicity were well balanced between the SB group and PMR group.
Some of the participants did not answer/selected more than one option for the

completed qualifications and education questions.
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Participant Demographics of Participants who Completed Baseline Questionnaires.

University/Tech

SB (N =46) PMR (N = 46) Control (N=16)

Gender Male, n (%) 6 (13%) 8 (17.4%) 1(6.3%)

Female, n (%) 38 (82.6%) 36 (78.3%) 15 (93.8%)

Non-Binary/Third | 2 (4.3%) 1(2.2%)

Gender, n (%) 0

Prefernottosay | O 1(2.2%)

0

Age Mean (SD) 20.11 (2.093) 20.53(2.727) 19.44 (1.672)
Ethnicity NZ European 19 (41.3%) 16 (34.8%) 9 (56.3%)

Maori 15 (32.6%) 10 (21.7%) 2 (12.5%)

Pasifika 2 (4.3%) 3 (6.5%) 0

Other 10 (21.7%) 17 (37%) 5(31.3%)
First Language English 39 (84.8%) 3(71.7%) 13 (81.3%)

Other 7 (15.2%) 3(28.3%) 1(6.3%)

2(12.5%)

Completed NCEA level 1 19 (41.3%) 15 (32.6%) 5(31.2%)
Qualifications NCEA level 2 21 (45.6%) 18 (39.1%) 5(31.2%)

NCEA level 3 31 (67.4%) 31 (67.4%) 16 (100%)

Tertiary 4 (.8%) 5(1.1%) 0

Other 6 (1.3%) 3(.6%) 0
Education High school 9(19.5%) 3(.6%) 3(18.7%)

At 45 (97.8%) 46 (100%) 16 (100%)

Note. SB = Singing Bowls, PMR = Progressive Muscle Relaxation

Baseline Measures

To determine if there were differences between the PMR and SB groups at

baseline for the total mood disturbance (TMD), the POMS subscales, and Sleep Quality

independent samples t-tests were conducted. Table 2 shows the baseline independent

samples t-test for the whole study cohort, excluding the control group. As seen in Table

2 there were no significant differences between the two groups mean scores at baseline

for the POMS subscales, TMD, or Sleep Quality. Additional independent samples t-tests
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were conducted using data from participants who completed the full intervention (all
guestionnaires and a minimum of one session) to determine if there were significant
differences at baseline. There were no significant differences at baseline (see Table J1 in

Appendix J).

Table 2

TMD, POMS Subscales, Sleep Quality: Independent Samples t-test between

Intervention Groups at Baseline

Variable SB PMR
N =46 N =46
Mean SD Mean SD t(90) p Cohen’s
d
TMD 118.28 26.52 115.22 25.61 .564 574 0.118
Tension 8.90 6.06 9.1 5.49 -.180 .857 -0.038
Anger 3.93 4.35 4.35 5.20 -.413 .680 -0.086
Fatigue 8.87 4.52 7.85 4.46 1.091 .278 0.227
Depression 6.48 6.84 6.46 6.06 .016 .987 0.003
Confusion 6.93 4.32 6.72 4.69 .213 .818 0.048
Esteem-Related 12.28 4.17 13.22 4.02 -1.095 277 -0.228
Affect

Vigour 4.54 3.86 6.04 4.02 -1.826 .071 -0.381
Sleep Quality 2.50 .548 2.61 .682 -.842 .402 -0.176

*Significant at <.05 level

Note. Only those who completed the measures at T1 and a minimum of one session

were included.

SB = Singing bowls, PMR = Progressive muscle relaxation, TMD = Total mood

disturbance.

Additional independent samples t-tests were conducted using data from all

participants who consented to the study to determine if there were significant
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differences at baseline between those who completed the interventions and those who
did notin TMD, the POMS subscales, and Sleep Quality. This was to determine if there
was a potential reason for some participants completing the interventions and some
not. There were no significant differences between those who completed the
interventions and those who did notin the SB group (see Tabe K1 in Appendix K). There
was a significant difference between those who completed the interventions and those
who did not in the POMS subscale Esteem-Related Affect (ERA) in the PMR group (see
Table L1 in Appendix L). Those who engaged with the intervention had higher ERA

Scores.

Effects of PMR and SB on Mood and Sleep

To assess the effect the interventions had on mood and sleep, one-way repeated
measures ANOVAs were conducted for TMD, the POMS subscales and Sleep Quality
ratings for the SB and PMR group separately. Table 3 shows the descriptive statistics and
ANOVA for the TMD, the POMS subscales, and Sleep Quality ratings at each timepoint
for SB group. The scores for TMD, Tension, Fatigue, Depression, Confusion, Anger, and
Sleep Quality decreased. Anger had the smallest overall decrease. Scores ERA and
Vigour increased overall. As shown in Table 3, TMD, Tension, Fatigue, Depression,
Vigour, and Sleep Quality had statistically significant changes (improvements) in scores
over time for the SB group. TMD, Tension, Fatigue, and Sleep Quality had large effect

sizes. Depression and Vigour had medium effect sizes.

Post-hoc analysis (Bonferroni corrected) revealed significant decreases between
baseline and week four in TMD scores (p =.001), Tension scores (p =.003), Sleep Quality

scores (p =.027), Fatigue scores (p = .002), Depression scores (p =.045). Post-hoc
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analysis (Bonferroni corrected) revealed a significant increase in Vigour scores from

baseline to week four (p =.031).

Post-hoc analysis (Bonferroni corrected) revealed significant decreases between
baseline and week eight in TMD scores (p =.026), Tension scores (p =.011), and Sleep

Quality scores (p =.001).



Table 3

TMD, POMS subscales, and Sleep Quality: Descriptive statistics at Baseline, Week Four, and Week Eight, and Repeated Measures ANOVA for the SB

Group.
Variable ™ T2 T3 ANOVA
N=32 N=32 N=32
Mean SD Mean SD Mean SD F(2,62)
T™MD 113.94 21.10 101.41 21.45 103.50 23.95 8.352 p =<.001 np?=.212*
Tension 8.47 5.78 5.59 4.9 5.34 5.21 8.471 p=<.001 np?=.215*
Anger 3.44 3.68 2.53 3.29 2.69 3.75 1.074 p =.348 np*=.033
Fatigue 8.09 3.74 5.69 3.99 6.28 4.52 6.727 p =.002 np?=.178*
Depression 5.53 5.69 3.84 4.68 3.84 5.30 3.240 p =.046 np? = .095*
Confusion 6.09 3.42 4.84 3.40 4.81 3.91 2.607 p =.082 np*=.078
Esteem-related Affect 12.84 3.31 14.28 3.44 13.47 4.47 2.572 p =.085np?=.077
Vigour 4.84 3.32 6.81 4.33 6.00 4.15 4.149 p =.020 np?=.118*
Sleep Quality 2.53 0.57 2.28 0.68 2.03 0.82 9.300 p =<.001 np? =.231*

*Significant at <.05 level.

Note. T1 = Baseline, T2 = Week 4, T3 = Week 8, TMD = Total mood disturbance.
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Table 4 shows the descriptive statistics and ANOVA results for the TMD, the
POMS subscales, and Sleep Quality ratings at each timepoint for PMR group. There were
overall decreases in scores for TMD, Tension, Anger, Fatigue, Depression, Confusion,
and Sleep Quality. ERA and Vigour had small overall increases. As can be seen from the
ANOVA results in Table 4 TMD, Tension, Anger, Fatigue, Confusion, and Sleep Quality
showed a statistically significant change (improvement) over time for the PMR group.
Tension, Confusion, and Sleep Quality had large effect sizes. TMD, Anger, and Fatigue

had medium effect sizes.

Post-hoc analysis (Bonferroni corrected) revealed significant a decrease
between baseline and week four in Sleep Quality scores (p = <.001). Post-hoc analysis
(Bonferroni correction) revealed a significant decrease between week five and week
eight in Confusion scores (p = .005). Post-hoc analysis (Bonferroni corrected) revealed
significant decreases between baseline and week eight in Tension scores (p =.014), and

Sleep Quality scores (p =.002).
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Table 4

TMD, POMS subscales, and Sleep Quality: Descriptive statistics at Baseline, Week Four, and Week Eight, and Repeated Measures ANOVA for the PMR

Group.
Variable T T2 T3 ANOVA
N=230 N=230 N =230
Mean SD Mean SD Mean SD F(2, 58)
T™MD 108.27 22.56 105.90 22.49 96.80 17.98 3.737 p=.030 np? =.114*
Tension 7.70 5.07 6.33 5.05 4.63 3.96 6.289 p =.003 np?=.178*
Anger 2.83 3.76 3.77 4.33 1.87 2.87 3.296 p =.044 np?=.102*
Fatigue 6.90 4.00 5.50 3.65 5.13 4.18 3.247 p=.046 np*=.101*
Depression 4.47 5.02 4.60 5.46 2.53 3.69 2.763 p =.071 np?=.087
Confusion 6.03 4.39 6.47 3.89 4.27 3.35 5.506 p =.006 np*=.160*
Esteem-Related Affect 13.77 4.03 14.43 3.56 14.70 3.29 .591 p =.557 np?=.020
Vigour 5.90 3.38 6.33 3.70 6.93 3.35 1.184 p=.313 np*=.039
Sleep Quality’ 2.60 0.68 2.07 0.52 2.03 0.67 13.2612 p =<.001 np? = .314*

*Significant at <.05 level. 2F valueis 1.65, 47.71

Note. 'Greenhouse-Geisser used, T1 = Baseline, T2 = Week 4, T3 = Week 8, TMD = Total mood disturbance.
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SB Group vs Comparison Group

Several participants did not engage with either intervention but still completed
the questionnaires at baseline (n = 16), week four (n = 14), and week eight (n=11). We
realised this group could be used as a non-intervention control group. To maximise the
sample size of the control group we carried out two separate 2x2 mixed ANOVAs from

baseline to week four and week five to week eight.

Exploratory analyses (2x2 mixed ANOVAs) were conducted comparing the SB
group (n = 38) to the ‘control’ group (n = 14) for TMD, the POMS subscales, and Sleep
Quality for baseline (T1) to week four (T2). As seen in Table 5 Confusion had a significant
Time x Group interaction for the SB group. The control group increased in Confusion
scores from baseline to T2 while the SB group decreased in Confusion scores from

baseline to T2. Confusion had a medium effect size.

Table 5 shows there was a significant main effect of Time for TMD, Tension,
Fatigue, ERA, and Sleep Quality. Fatigue and Sleep Quality had large effect sizes; TMD,
Tension, and ERA had medium effect sizes. As seen in Table 5 there were no significant

main effects of Group for any of the measures.

Post hoc analysis (Bonferroni corrected) revealed a significant decrease in the
SB group Confusion scores from baseline to week four (p =.019). The control group

score difference was not significant from baseline to week four (p =.166).

Another series of 2x2 mixed ANOVA analyses were conducted comparing the SB
group (n = 32) to the ‘control’ group (n = 11) for TMD, the POMS subscales, and Sleep

Quality for week four (T2) to week eight (T3). As seen in Table 6 ERA had a significant
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Time x Group interaction. The SB group decreased in ERA scores from T2 to T3 while the

control group increased from T2 to T3. ERA had a medium effect size.

Table 6 shows there were no significant main effects of Time or Group for any

measures.

Post hoc analysis (Bonferroni corrected) revealed SB group decreased in ERA
scores and control group increased in ERA score from week five to week eight. However,

these did not reach significance.
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TMD, POMS Subscales, and Sleep Quality: Descriptive Statistics at Baseline and Week 4, and Repeated Measures ANOVA for the SB and Control Groups.

Variable SB Control ANOVA
N =38 N=14
T1 Mean T2 Mean T1 Mean T2 Mean Time F(1, 50) Group F(1,50) Time x Group F(1, 50)
(SD) (SD) (SD) (SD)
TMD 119.16 106.00 119.57 118.43 4.391, p=.041,np?>=.081*  .899, p =.348,np>=.018 3.10, p =.084, np? =.058
(25.89) (24.41) (23.95) (18.70)
Tension 9.16 (6.09) 6.34 8.29(6.32) 7.42(4.45) 4.375,p=.042,np?=.080* .005, p =.943, np?=.000 1.244,p =.270, np*=.024
(5.01)
Anger 4.13 (4.63) 2.84 5.07 (6.28) 5.07(3.71) .643,p =.427,np%*=.013 2.124, p =.151, np?=.041 .643,p=.427,np*=.013
(3.23)
Fatigue 8.87 (4.27) 6.53 9.14(4.13) 7.71(3.50) 9.002,p =.004,np?=.153* .389, p =.535, np?=.008 .528,p=.471,np?=.010
(4.51)
Depression  6.76 (6.69) 4.74 6.71(5.85) 7.71(5.40) 412, p=.524, np?=.008 .727,p =.398,np?=.014 3.585, p =.064, np*=.067
(5.67)
Confusion 7.03(4.30) 5.61 6.00(4.21) 7.36(3.86) .003, p =.955, np?=.000 .098, p=.755,np?=.002 6.051,p=.017,np*=.108*
(4.00)
ERA 11.97 13.55 10.79 11.57 (3.67) 4.430,p =.040,np?=.081* 2.235,p=.141,np*=.043 499, p =483, np?=.010
(4.01) (4.12) (2.39)
Vigour 4.82 (3.97) 6.50 4.86(3.42) 5.29(2.87) 2.884, p =.096, np?=.055 .316, p =.577, np?=.006 1.019, p =.318, np?=.020
(4.25)
Sleep Quality 2.53(0.56) 2.32 2.71(0.73) 2.43(0.65) 9.563,p=.003,np?=.161* .654,p =.423,np?>=.013 .220, p = .641, np?=.004
(0.65)

*Significant at <.05 level.

Note. SB = Singing Bowls, ERA = Esteem-related affect, TMD = Total mood disturbance.
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TMD, POMS Subscales, and Sleep Quality: Descriptive Statistics at Week 5 and Week 8, and Repeated Measures ANOVA for the SB and Control Groups.

Variable SBN=232 ControlN =11 ANOVA

T2 Mean (SD) T3 Mean (SD) T2 Mean (SD) T3 Mean (SD) Time F(1, 41) Group F(1, 41) Time x Group F(1, 41)

TMD 101.41(21.45) 103.50(23.95) 118.73(19.11) 110.09(15.34) 1.223,p =.275,np?*= 2.983, p=.092, np?= 3.290, p=.077,np?=
.029 .068 .074

Tension 5.59 (4.91) 5.34 (5.21) 7.18 (4.75) 6.73(2.72) 212, p=.648,np%= .991, p=.325,np?= .018, p=.894, np?=
.005 .024 .000

Anger 2.53(3.29) 2.69 (3.75) 4.91 (4.01) 4.27 (3.98) 144, p=.707,np%= 3.204, p=.081,np%= .391, p=.535,np?=
.003 .072 .009

Fatigue 5.69 (4.00) 6.28 (4.52) 7.91(3.86) 7.36(3.96) .002, p=.967,np?= 1.507,p =.227,np*= .993, p =.325,np?=
.000 .035 .024

Depression 3.84 (4.68) 3.84 (5.30) 7.64 (5.70) 5.00 (3.71) 3.125, p=.085, np?= 2.503,p=.121,np%= 3.125, p =.085, np?
.071 .058 =.071

Confusion 4.84 (3.40) 4.81(4.01) 7.09(4.13) 5.91 (4.01) 1.180, p =.284, np?= 1.963, p =.169, np? 1.061, p =.309, np?=
.028 =.046 .025

ERA 14.28 (3.44) 13.47 (4.47) 11.27 (3.13) 13.27 (4.47) .960, p =.333,np?= 1.660, p =.205, np? = 5.386, p =.025, np*=
.023 .039 .116*

Vigour 6.81 (4.33) 6.00 (4.15) 4.73 (2.69) 5.91 (2.39) .081,p=.778,np*= .828, p =.368, np? = 2.348,p =.133,np?=
.002 .020 .054

Sleep Quality 2.28(0.68) 2.03(0.82) 2.36(0.67) 2.55(0.69) .088, p=.768, np*= 1.664, p =.204, np*= 3.549, p=.067,np*=
.002 .039 .080

*Significant at <.05 level.

Note. SB = Singing bowls, ERA = Esteem-related affect, TMD = Total mood disturbance.
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PMR Group vs Comparison Group

Exploratory analyses (2x2 mixed ANOVAs) were conducted comparing the PMR
group (n = 33) to the ‘control’ group (n = 14) for TMD, the POMS subscales, and Sleep
Quality for baseline (T1) to week four (T2). As seen in Table 7 there were no significant

Time x Group interactions for any of the measures.

Table 7 shows there was a significant main effect of Time for Fatigue and Sleep
Quality, with scores decreasing from baseline to week four. Fatigue had a medium effect
size and Sleep Quality had a large effect size. As seen in Table 7 TMD, Fatigue, and ERA
had a significant main effect of Group. TMD and Fatigue had higher scores in the control
group. ERA had higher scores in the PMR group. ERA had a large effects size; TMD and

Fatigue had medium effect sizes.

Another series of 2x2 mixed ANOVA analyses were conducted comparing the
PMR group (n = 30) to the ‘control’ group (n = 11) for TMD, the POMS subscales, and
Sleep Quality for week four (T2) to week eight (T3). As seen in Table 8 there were no

significant Time x Group interactions.

Table 8 shows there were significant main effects of Time for TMD, Depression,
and Confusion, with scores decreasing from T2 to T3. Confusion had a large effect size;

TMD and Depression had medium effect sizes.

As seen in Table 8 there were significant main effect of Group for TMD,
Depression, ERA, and Sleep Quality. TMD, Depression, and Sleep Quality scores were
higher in the control group in T2 and T3. ERA showed higher scores in the PMR group for

T2 and T3. TMD, Depression, ERA, and Sleep Quality had medium effect sizes.
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TMD, POMS Subscales, and Sleep Quality: Descriptive Statistics at Baseline and Week 4, and Repeated Measures ANOVA for the PMR and Control Groups.

Variable PMR Control ANOVA
N =33 N=14
T1 Mean T2 Mean T1 Mean T2 Mean Time F(1, 45) Group F(1, 45) Time x Group F(1, 45)
(SD) (SD) (SD) (SD)
TMD 108.67 105.82 119.57 118.43 .246, p = .622, np%=.005 4.281, p=.044,np?=.087* .045,p =.833,np?>=.001
(22.22) (21.70) (23.95) (18.70)
Tension 7.79 6.33 8.29 (6.32) 7.42 (4.45) 1.549, p =.220, np*=.033 .360, p =.551, np?=.008 .103, p =.749, np?=.002
(4.91) (4.92)
Anger 3.30 3.67 5.07 (6.28) 5.07 (3.71) .045, p =.833, np?=.001 1.834, p =.182,np*=.039 .045, p = .833, np?=.001
(4.26) (4.29)
Fatigue 6.85 5.70 9.14 (4.13) 7.71(3.50) 4.161,p=.047,np?>=.085* 4.450, p =.040, np?=.090* .048, p =.828, np?=.001
(3.90) (3.58)
Depression 4.91 4.55 6.71 (5.85) 7.71 (5.40) .109, p =.743, np? =.002 2.905, p =.095, np? =.061 499, p =.484, np?=.011
(5.43) (5.42)
Confusion 5.94 6.24 6.00 (4.21) 7.36 (3.86) 1.600, p =.212,np*=.034 .270, p = .606, np? =.006 .645, p =.426,np?=.014
(4.40) (3.83)
ERA 13.88 14.33 10.79 (2.39) 11.57(3.67) .684,p=.413,np?=.015 11.429, p =.002, np? = .049, p = .826, np?=.001
(4.08) (3.44) .203*
Vigour 6.24 6.33 4.86 (3.42) 5.29(2.87) .158, p =.693, np?=.004 1.716, p =.197, np* = .037 .067, p =.797, np?=.001
(3.61) (3.81)
Sleep Quality 2.58 2.09 2.71(0.73) 2.43(0.65) 17.394, p =<.001, np?= 1.822,p=.184,nNp*=.039 1.162,p =.287,np?*=.025
(0.66) (0.52) .279*

*Significant at <.05 level.

Note. PMR = Progressive muscle relaxation, ERA = Esteem-related affect, TMD = Total mood disturbance.
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TMD, POMS Subscales, and Sleep Quality: Descriptive Statistics at Week 5 and Week 8, and Repeated Measures ANOVA for the PMR and Control Groups.

Variable PMR N =30 ControlN =11 ANOVA

T2 Mean (SD) T3 Mean (SD) T2 Mean (SD) T3 Mean (SD) Time F(1, 39) Group F(1, 39) Time x Group F(1, 39)

TMD 105.90(22.50) 96.80(17.98) 118.73(19.11) 110.09(15.34) 5.405,p=.025,np*=  5.119, p=.029, np?= .004, p=.952, np?=
.122* .116* .000

Tension 6.33(5.05) 4.63 (3.96) 7.18 (4.75) 6.73(2.72) 2.103,p=.155,np%= 1.183, p =.283, np?= .703, p=.407,np% =
.051 .029 .018

Anger 3.77 (4.33) 1.87 (2.87) 4.91 (4.01) 4.27 (3.98) 2.632,p=.113,np%=  2.751,p =.105,np*= .653, p=.424,np?*=
.063 .066 .016

Fatigue 5.50(3.65) 5.13(4.18) 7.91(3.86) 7.36(3.96) 452, p=.505, np?= 3.714,p=.061, np?= .017, p=.896, np?=
.011 .087 .000

Depression 4.60 (5.46) 2.53(3.69) 7.64 (5.70) 5.00(3.71) 5.902, p=.020,np?=  4.188,p =.048,np*= .087,p=.770,np?=
A131* .097* .002

Confusion 6.47 (3.89) 4.27 (3.35) 7.09(4.13) 5.91 (4.01) 7.664, p=.009, np?= .934, p=.340,np?= .695, p=.695, np?=
.164* .023 .018

ERA 14.43 (3.56) 14.70 (3.29) 11.27 (3.13) 13.27 (4.47) 2.671,p=.110,np*=  4.872,p=.033,np?>=  1.562,p=.219,np*=
.064 A11* .039

Vigour 6.33(3.70) 6.93(3.35) 4.73(2.69) 5.91(2.39) 2.324,p=.135,np?= 1.704, p =.199, np? = .248, p=.621,np?=
.056 .042 .006

Sleep Quality 2.07(0.52) 2.03(0.67) 2.36(0.67) 2.55(0.69) .549, p = .463, np*= 4.316,p =.044,np?>=  1.153,p =.290, np?=
.014 .100* .029

*Significant at <.05 level.

Note. PMR = Progressive muscle relaxation, ERA = Esteem-related affect, TMD = Total mood disturbance.
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Visual Analogue Scale

Visual analogue scales (VAS) were completed once a week for the first four
weeks of the study. Ratings of Overall Feeling, Relaxation, and Stress were taken before
and after the sessions, to determine the acute effects of the interventions. In the SB
group, 53 participants completed at least one of the weekly VAS measures; however,
only 35 of these participants listened to at least one audio track (session). Inthe PMR
group, 48 participants completed at least one of the weekly VAS measures; however,
only 24 of these participants completed at least one session. Average scores of all pre
and post VAS measures were calculated for the 35 participants in the SB group and the
24 participants in the PMR group who completed at least one VAS session. The averaged
scores were for each of the three VAS measures separately. Paired samples t-tests (pre
versus post) for each of the averaged VAS measures were conducted. Table 9 shows
ratings of Overall Feeling significantly increased post session in both the SB and PMR
group (p =<.001). Similarly, Relaxation ratings significantly increased post session in
both SB and PMR groups (p = <.001). Finally, Stress ratings significantly decreased post
session in both SB and PMR groups (p = <.001). Figure 3 shows the pre and post session
scores of the VAS measures for the SB group. Figure 4 shows the pre and post session

scores of the VAS measures for the PMR group.
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Visual Analogue Scale Descriptive Statistics for Overall Feeling, Relaxation, and Stress

Pre and Post Session for SB and PMR Groups.

SBN =35
Variable Pre-Session Post-Session
Mean (SD) Mean (SD)

PMR N =24

Pre-Session Post-Session
Mean (SD) Mean (SD)

Overall Feeling 58.84 (13.70) 64.60 (14.15)
Relaxation 52.33 (14.51) 66.86 (17.26)

Stress 51.79(16.97)  41.16(18.71)

60.02 (14.30) 71.65 (12.83)
52.98 (22.09)  74.90 (16.27)

48.08 (18.07)  32.92 (16.59)

Note. Only those who completed at least one session were included in the analyses.

SB = Singing bowls, PMR = Progressive muscle relaxation.
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Figure 3

SB Visual Analogue Scales Pre and Post Session Means
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Note. The figure depicts the pre and post session scores for overall feeling, relaxation,
and stress for the Singing bowls (SB) group for those who completed minimum one

session.
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Figure 4

PMR Visual Analogue Scales Pre and Post Session Means

90

80

70

60

50 m Overall Feeling

m Relaxation
40

Mean Scores

W Stress
30

20

10

Pre Session Post Session

Note. The figure depicts the pre and post session scores for overall feeling, relaxation,
and stress for the Progressive muscle relaxation (PMR) group for those who completed

minimum one session.

Figures 5 and 6 show the mean change scores across the four VAS sessions for
each of the measures for the SB and PMR groups. As seen in Figures 5 and 6, large
changes were observed in the first session in all measures in both interventions.
Smaller changes were observed in session 2 in all measures except Stress in the PMR
group. Session 2 Stress maintained a constant large change score. Large changes were
observed in session 3 in all measures except Stress in the PMR group. Session 3 Stress
maintained a constant large change score. Session 4 showed a smaller change score in

all measures.



Figure 5

SB Visual Analogue Scales Mean Change Scores Over Sessions
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Note. This figure depicts the change scores of four visual analogue scales sessionsin
overall feeling, relaxation, and stress for the Singing bowls (SB) group for those who

completed at least one session.
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Figure 6

PMR Visual Analogue Scales Mean Change Scores Over Sessions
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Note. This figure depicts the change scores of four visual analogue scales sessions in
overall feeling, relaxation, and stress for the Progressive muscles relaxation (PMR) group

for those who completed at least one session.

Figure 7 shows the mean change scores across the four VAS sessions for each of
the measures for the participants who did not listen to the sessions but completed the
VAS measures. As seen in Figure 7, Overall Feeling remained constant between
sessions 1 and 2. Session 3 shows a large increase in change score before a slight
decrease at session 4. Relaxation and Stress change scores remain fairly constant
across the sessions with Relaxation showing a slight decrease at session 2 and Stress

showing a slight increase at session 2.
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Figure 7
Control Visual Analogue Scales Mean Change Scores Over Sessions
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Note. This figure depicts the change scores of four visual analogue scales sessionsin
overall feeling, relaxation, and stress for the participants who did not complete the

session but did complete the visual analogue scale measures.

Session Completion

To investigate the acceptability and use of the interventions between baseline
and week four and between week five and week eight, session listening frequencies
were analysed. Paired samples t-tests were conducted to compare session completion
between the first and second half of the study for SB and PMR group separately. As
shown in Table 10 there was a significant difference in session completion between

baseline and week four and week five and week eight for both groups.
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Table 10

Descriptive Statistics of Session Completion in the Intervention Groups from Baseline to

Week Four and Week Five to Week Eight.

Session Baseline -T2 T2-T3
Completion
Mean SD Mean SD t(45) p
SB (n = 46) 6.26 4.34 1.72 2.59 9.12 <.001*
PMR (n = 46) 4.13 3.82 0.96 1.91 8.04 <.001*

*Significant at <.05 level

Note. Only those who completed at least one session were included in the analyses.

SB = Singing Bowls, PMR = Progressive muscle relaxation.

Session Listening Time

We were interested in the time-of-day participants were listening to the sessions.
Qualtrics recorded the time and date participants listened to the sessions. Using this
information, these times were recoded into one of four time periods of the day. 12am -
6am, 6am—12pm, 12pm -6pm, 6pm — 12am. Using these recoded timepoints
participants most common listening time was taken as the time they listened to the
sessions. Chi-square analyses were conducted to determine the time of day most
participants listened to the sessions. As seen in Table 11, most of the participants

listened to the sessions between 12pm and 6pm.
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Table 11

Time-of-Day Session Listening Descriptive Statistics for the Intervention Groups

Session SB PMR
listening time N =46 N =46
N % of group N % of group
12am - 6am 3 6.5% 2 5.4%
6am-12pm 4 8.7% 4 8.7%
12pm-6pm 31 67.4% 25 60.9%
6pm-12am 8 17.4% 15 25%

Note. Only those who completed at least one session were included in the analyses.

SB = Singing bowls. PMR = Progressive muscle relaxation.

We were interested to see if participants completed the interventions and
questionnaires on the days the reminders were emailed. Table 12 shows the number
and percentage of participants who completed the sessions on the day they were
emailed. As shown in Table 12, most of the participants did not complete the
interventions on the reminder days. Table 13 shows the number and percentage of
participants who completed the questionnaires on the day they were emailed. As seen
in Table 13, around half of participants did complete the questionnaires on the day they

were emailed.
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Table 12

Description Statistics for Participants who Started the Sessions on the Day they were Sent in the Intervention Groups from Baseline to Week 4.

Session Number SB PMR
N started session N listened on day % of Group N started session N listened on day % of Group
sent sent
1 56 25 44.6% 52 27 51.9%
2 51 7 13.7% 45 16 35.6%
3 49 9 18.4% 43 6 14.0%
4 45 8 17.8% 36 8 22.2%
5 45 5 11.1% 34 9 26.5%
6 41 7 17.1% 30 2 6.7%
7 33 3 9.1% 28 5 17.9%
8 27 4 14.8% 28 4 14.3%
9 25 4 16.0% 28 9 32.1%
10 20 1 5.0% 22 5 22.7%
11 17 0 0% 17 5 29.4%
12 11 3 27.3% 11 3 27.3%

Note. This table depicts the number and percentage of participants who completed the intervention session on the day it was emailed. All participants

were included in the analysis regardless of session completion.

SB = Singing bowls, PMR = Progressive muscle relaxation
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Table 13

Description Statistics for Participants who Completed Questionnaires on the day they

were sentin the Intervention Groups.

Questionnaire SB PMR
N completed N completed % of N completed N completed % of
the questionnaire  Group the questionnaire  Group
questionnaire on dayitwas questionnaire on dayitwas
sent sent
T1 56 25 44.6% 52 27 51.9%
T2 44 25 56.8% 41 20 48.8%
T3 43 31 72.1% 41 27 65.9%

Note. This table depicts the number and percentage of participants who completed the
questionnaires on the day it was emailed. All participants were included in the analysis

regardless of session completion.

SB = Singing bowls, PMR = Progressive muscle relaxation, T1 = Baseline, T2 = Week Four,

T3 = Week Eight.

Correlations

Bivariate Pearson’s correlations were conducted to examine the association
between change in scores on TMD, the POMS subscales, and Sleep Quality and number
of sessions completed in each intervention separately. This was to determine if the
number of sessions completed influenced the change in scores and what direction this
was in. Table 14 shows the correlations for the SB group for baseline to week four. Table
15 shows the correlations for the PMR group for baseline to week four. Only Sleep

Quality change scores and the number of sessions completed in weeks one — four in the
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SB group had a significant negative correlation. This suggests that listening to more

sessions was associated with greater improvements in Sleep Quality.

Table 14

Descriptive Statistics and Correlations for Session Completion and Change Scores of

TMD, POMS Subscales, and Sleep Quality for the SB group for Baseline to Week Four.

Variable N Mean SD p

Session completion 46 6.26 4.33 -
TMD 38 -13.16 17.73 .778
Tension 38 -2.82 4.47 415
Anger 38 -1.29 4.24 .926
Fatigue 38 -2.34 3.72 .694
Depression 38 -2.03 3.76 .588
Confusion 38 -1.42 3.31 .970
Esteem-Related Affect 38 1.58 3.48 .519
Vigour 38 1.68 4.22 .453
Sleep Quality 38 -0.21 0.53 .047*

*Significant at <.05 level.

Note. Only those who completed at least one session were included in the analyses.

TMD = Total mood disturbance.
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Table 15

Descriptive Statistics and Correlations for Session Completion and Change Scores of

TMD, POMS Subscales, and Sleep Quality for the PMR group for Baseline to Week Four.

Variable N Mean SD p

Session Completion 46 4.13 3.81 -
TMD 33 -2.85 22.64 .621
Tension 33 -1.45 4.64 .260
Anger 33 0.36 4.46 .661
Fatigue 33 -1.15 3.59 .752
Depression 33 -0.36 5.20 .848
Confusion 33 0.30 4.01 .947
Esteem-Related 33 0.45 4.99 .254

Affect

Vigour 33 0.09 4.40 .278
Sleep Quality 33 -0.48 0.62 .972

*Significant at <.05 level.

Note. Only those who completed at least one session were included in the analyses.

TMD = Total mood disturbance.

Correlational analyses were also conducted for each of the measures change
scores for weeks five to eight and the session completion for weeks five to eight for both
interventions separately. There were no significant correlations (see Table M1 in
Appendix M and Table N1 in Appendix N). Bivariate Pearson’s correlations were
conducted for each of the measures change scores from baseline to week eight and the
overall session completion for both interventions separately. There were no significant

correlations (see Table O1 Appendix O and Table P1 in Appendix P).

Summary

Table 16 shows a summary of the results of the study for the SB and PMR groups. As

seen in Table 16, there were significant effects for both the SB and PMR groups in TMD,
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Tension, Fatigue, and Sleep Quality. There were additional significant effects for the SB
group in Depression and Vigour. There were additional significant effects in the PMR

group in Anger and Confusion.



Table 16

Summary of Intervention Groups Main Findings

65

Singing Bowls Progressive Muscle Relaxation
Overall Week 1-4 Week 4 -8 Overall Week 1-4 Week 4 -8
TMD v v v
Tension v v v
Anger v
Fatigue v v v
Depression v v
Confusion v v
ERA
Vigour v v
Sleep Quality v v v v

Note. TMD = Total mood disturbance
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Chapter 4: Discussion

The current study was a parallel cohort non-comparative study. The aim of the
research was to evaluate the effectiveness of quartz crystal singing bowls music,
specifically the track “Tranquility”, and PMR on mood, sleep, and stress in young adults.
SB music has not been widely researched but shows promise as a potential intervention
that may be beneficial to individuals struggling with mild mood, stress, and sleep
issues. PMR was chosen as a positive control due to the vast literature surrounding its
benefits, being easy to complete, easily accessible, and a widely used relaxation
technique. The study design allowed for SB and PMR interventions to be conducted at
the same time without directly comparing the interventions to each other, apart from
showing the comparability of the participants recruited into each group. The
interventions were not compared due to SB not being a widely researched intervention

for mood and sleep, especially in young adults.

Overall, the findings were positive, SB music had beneficial long-term outcomes
(at eight weeks) for total mood disturbance (TMD), some POMS subscales (Tension,
Depression, Fatigue, and Vigour), and Sleep Quality. SB music had beneficial acute
effects for Overall Feeling, Relaxation, and Stress. PMR had long-term beneficial
outcomes for TMD, some POMS subscales (Tension, Anger, Fatigue, and Confusion),
and Sleep Quality. PMR had beneficial acute effects for Overall Feeling, Relaxation, and

Stress.

Singing Bowls
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The current study found over the eight weeks significant decreases in TMD,
Tension, Fatigue, and Depression and significant increases in Vigour in the SB group.
There were significant improvements in Sleep Quality in the SB group over the eight
weeks. Over the first four weeks TMD, Tension, Fatigue, Depression, Vigour, and Sleep
Quality showed significant improvements in the SB group. A potential explanation for
some measures having a significant improvement from baseline to week four but not
having further significant incremental improvements during weeks five — eight could be
due to the reduction in session completion from week five to week eight. This may be
due to the reminder emails being reduced to once a week during weeks five — eight
rather than three times a week during the first four weeks. As well as long-term
improvements, listening to the SB music showed positive acute effects in Overall

Feeling, Relaxation, and Stress.

The improvement of sleep and mood subscales in the current study indicates
that SB could be utilized by individuals to improve their mood and sleep. The current
study builds on a previous pilot study conducted in 11 participants by Matthews et al.
(2023) who found a significant reduction in Depression scores after a single in-person
SB session. The current study found more positive outcomes in addition to
improvement in Depression. Likewise, Goldsby et al. (2017) found significant reductions
in self-reported Depression, Anxiety, and all POMS subscales as well as significant
increases in Spiritual Wellbeing following a single in-person SB session. The measures
were taken directly before and after the intervention. Interestingly, Goldsby et al. (2017)
found those who had never experienced SB previously experienced greater reduction in

Tension, Depression, and Anxiety than those who were experienced. The participants of
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the current study were SB inexperienced which could have contributed to the positive

results in the current study.

The SB group showed a pattern of positive acute effects in the current study
highlighting that SB music may help in relaxing, de-stressing, and improving overall
feeling in young adults in a short period of time. The findings were similar to Cotoia et al.
(2018) who found significant reductions in Self-Reported Anxiety and Stress (as
measured by physiological measures) in their study of patients awaiting surgery after a
single SB session (music was delivered by headphones). Likewise, Trivedi and Saboo
(2019) found a significant decrease in Stress and significant increase in relaxation (as
measured by physiological measures) after a single in-person SB session. Rio-Alamos
et al. (2023) also found a significant decrease in Self-Reported Anxiety and an increase
in Relaxation (as indicated by physiological measures) after a single in-person SB

session.

While we could not find previous research investigating SB and sleep, Bergmann
et al. (2020) reported that a single in-person SB session increased subjective sleepiness
after relaxing for 20 minutes. The current study is potentially one of the first to
investigate the effects of SB music on sleep quality. Previous research with music
listening could suggest several possible reasons for SB effect on stress, mood, and
sleep. According to Dickson and Schubert (2019) the proposed reasons included music
listening increasing both physiological and psychological relaxation, masking
background noises, bringing joy to increase mood, being used for distraction from
stressful thoughts, and increasing sleep correlated brain waves. There is evidence

suggesting SB changes brain waves from agitated waves to relaxed brain waves, this is
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also seen when listening to relaxing music, suggesting similar outcomes (Goldsby &
Goldsby, 2020). The current study’s finding of SB improving sleep quality may assistin

improving mood as when sleep is good people tend to feel better.

Many of the previous studies showed more improvements across more areas of
function than the current study. However, most of the previous studies delivered the SB
music in-person with a professional playing them, whereas the music in the current
study was a recording delivered via headphones. The current study and Cotoia et al.
(2018) were the only two studies found that delivered SB via recordings and the current
study was the only study found that was fully online. Both Cotoia et al. (2018) and the
current study demonstrates how SB music is effective when delivered via recording. The
current study builds on prior research by highlighting the potential for SB music to be
delivered online making the intervention more accessible to the wider population as
many individuals may be unable to access SB in-person for a variety of reasons (e.g.,

cost, location).

Most of the previous studies showed the acute effects of SB through a long single
session whereas the current study measured both the acute and long-term (eight
weeks) effects of SB. The current study is potentially the first study to measure the long-
term effects of SB on mood and sleep quality outcomes. This builds on prior research by
demonstrating the potential for SB to have beneficial effects after multiple uses. As
seen in the current study, more significant effects occurred when listening was more
frequent (weeks one —four) compared to when listening was less frequent (weeks five —
eight), this could mean that if individuals continue to regularly listen to the SB music the

beneficial effects could be maintained. Longitudinal music listening studies show that
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the positive effects of music listening continue over the study period due to the
continuous listening (Chue et al., 2018; Hausenblas et al., 2019; Linnemann et al.,
2015). The current study results could suggest that SB music could have a long-term

effect if SB music is regularly listened to.

Progressive Muscle Relaxation

The current study found over the eight weeks significant reductions in TMD,
Tension, Anger, Fatigue, Confusion, and improvement in Sleep Quality. Over the first
four weeks there was a significant improvement in Sleep Quality. Over weeks five - eight
there was a significant reduction in Confusion. A potential explanation for these limited
improvements during baseline and week four could be due to the high number of
participants who completed only one session over the four weeks (n = 20). This could
suggest more than one session is needed for a significant effect to occur. A potential
explanation for the limited improvements during weeks five — eight may be due to the
lower proportion of participants completing the assessments. Interestingly, while only
Confusion had a significant effect, many scores improved during weeks five — eight (see
Table 5). Potentially, participants were listening to PMR recordings outside the sessions
due to there being many different audios available. As well as long-term improvements,
completing PMR showed positive acute effects in Overall Feeling, Relaxation, and

Stress.

The current study’s results support the claim made by Palkar et al. (2021) that
PMR will decrease muscle tension and improve mental states. Our findings of improved
mood outcomes agree with previous studies. While the current study did not measure

anxiety there were reductions in Tension scores. Kabakcioglu and Ayaz-Alkaya (2024)
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found significant reductions in Depression, Anxiety, and Stress in adolescents after
eight weeks of online PMR. Similarly, Gangadharan and Madani (2018) found significant
reduction in Depression, Anxiety, and Stress in undergraduate nurses after five weeks of
in-person PMR. The current study had greater improvements in mood outcomes than
the previous studies, potentially due to the current studying having more mood
subscales than the previous studies. Therefore, the current study builds on prior

research by showing more areas of improvement in mood.

The current study’s finding of improved Sleep Quality is supported by previous
research. Liu et al. (2020) found a significant improvement in Sleep Quality and
reduction in Anxiety scores after five sessions of in-person PMR. Additionally Talo and
Turan (2023) found significant improvement in Depression, Sleep scores, and Quality of
Life in epilepsy patients after four weeks of at home PMR. Another study found
significant decreases in Stress and decreased cognitive pre sleep arousal in university
students after four weeks of at home PMR (Pickett et al., 2024). Cognitive pre sleep
arousal is the level of mental stimulation experienced before sleep (Gorgoni et al.,
2021). These studies had greater positive outcomes in more areas of function than the
current study. However, some of the studies were fully in-person and some had an in-
person training/information session prior to beginning the study. The current study was
fully online with no in-person sessions which could have contributed to participants not

correctly performing the exercises.

The acute effects of PMR in the current study show increases in Overall Feeling
and Relaxation and reduction in Stress after the sessions. These findings show that PMR

can have beneficial effects in short periods of time. Tsai et al. (2021) findings of
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significant increases in acute Relaxation between pre and post sessions in their school-
based study support the current study. The increase in relaxation could be due to the
release of tension within the body, a significant finding within the current study.
Additionally, relaxation blocks inner thoughts, improves concentration, and reduces
anticipatory anxiety (Palkar et al., 2021) which could also explain the acute relaxation
outcomes. Interestingly, Tsai et al. (2021) also measured the effects of PMR on long-
term levels of Stress using both self-reported and physiological measures, and neither
showed statistically significant change. However, the participants in Tsai et al. (2021)

study had low baseline stress scores.

The current study’s findings build on previous research by being online and self-
paced. Many of the previous studies monitored participation through being in-person or
having a check-in system to ensure adherence. In previous studies if participants did
not complete a certain number of sessions, they were reminded to complete them. The
current study monitored session completion only and there was no penalty for
participants if they did not complete a session. If participants did not complete
sessions, they were not sent additional reminders. This difference between the current
study and previous studies builds on prior research by demonstrating the possibility of
young adults using PMR in their daily lives. While PMR has shown to be beneficial,
participants do need to engage in the intervention for these effects to occur. Some of
the previous studies used audio recordings that also contained river sounds which
could improve outcomes, unlike in the current study where the audio recording was
verbal only. Alternatively, the current study was general university students, whereas
some of the previous studies had participants with high symptoms of mental distress,

which could result in more positive outcomes.
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Most of the previous studies measured the long-term effects of PMR whereas the
current study measured the long-term and acute effects of PMR. The current study and
Tsai et al. (2021) were the only two studies found who measured acute effects of PMR.
While the long-term effects of PMR are widely researched, determining acute effects of
PMR may be beneficial in establishing if PMR can be completed on an as needed basis.
The current study’s acute effects findings show the potential for individuals who are
unable to commit to continuous practice being able to have beneficial outcomes after a
single session. The acute effects findings support the theory of PMR decreasing body
tension and improving mental states. This could be due to the experience of Tension
decreasing in the body and relaxation increasing. Relaxation reduces physiological
stress responses and anticipatory anxiety, increases the feeling of body control, lowers

blood pressure, and improves concentration (Palkar et al., 2021).

Acceptability of the intervention

Most participants gave positive feedback on the study interventions. Out of 82
participants who completed the final questionnaire, 28 participants gave feedback.
Fifteen participants gave feedback in the Bowls group, all feedback was positive.
Thirteen participants gave feedback in the PMR group, 11 were positive, one was unsure
of any feedback, and one was constructive. The constructive feedback made
suggestions about the voice for the audio being more relaxing and clarifying when
participants should send emails to the researchers. Similarly, one of the positive
feedback items for PMR also suggested adding light background noise to the track to
make it more relaxing. If the participants do not find the recording relaxing, they may not

adhere to the intervention. This highlights how essential it is to have the right recording
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to aid in adherence. The recording used in the current study was used because the
speaker had a New Zealand accent, and we wanted to ensure participants would be
able to understand the instructions. Additionally, participants could have become
bored with both audio recordings which may have decreased adherence. Overall, many
of the participants gave feedback saying the interventions were relaxing, they enjoyed it,
it helped with sleep and was an escape from reality. Two participants commented that
the SB helped them sleep better, with one participant commenting that they woke up
feeling more refreshed than if they did not listen to it. Two participants (one in the PMR
group and one in the SB group) commented that they sometimes fell asleep during the

sessions.

Sixty-four participants said they would recommend this intervention to other
young people, 34 in the SB group and 31 in the PMR group. One participantin the PMR
group commented that their siblings were interested in doing the sessions with them.
One participant said they would not recommend this intervention from the SB group;
they did not provide an explanation. Two participants were unsure (one in SB, one in
PMR). Many participants commented they would/have recommended the interventions

to young people who are struggling with anxiety, feeling tense, stress, and sleep issues.

Strengths and Limitations

The current study shows the benefits that can occur with the use of PMR and SB
as interventions to improve mood, sleep, and stress outcomes. The study is
strengthened by its delivery setting being online. The study being online allowed
participants to complete the sessions in their own time and in their own space, which

may have been an attractive aspect of the study to some participants. Many of the past
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literature in both SB and PMR had participants completing the interventions in person.
Within the university setting many participants may not have been able to complete the
intervention sessions if they were in-person due to potential clashes with classes as
well as many students having jobs in addition to study. The use of being online also
allowed more individuals to access the interventions as the University of Waikato has
campuses in two New Zealand cities (Tauranga and Hamilton); therefore, being online
allowed individuals from both campuses to participate which also increased the current
study’s sample size. The current study had a good sample size, with 85% of the
recruited participants engaging in the sessions and completing at least one set of

questionnaires, and 57% completing all sets. This bolsters its potential generalizability.

The study was a longitudinal study, this allowed the study to potentially identify
how participants would use it in a real-world setting. Identifying if the interventions
would be continued when reminders were decreased from three to once a week allowed
the study to determine if adherence would continue in a real world setting and if
participants would complete sessions alone. Determining if adherence continues is
important for online interventions as if adherence discontinues pathways can be
constructed to ensure continued adherence to the intervention. As seen in the current
study, when reminders decreased so did the listening frequency. This could have

contributed to the decrease in outcomes.

The study is strengthened by having a diverse population of participants. 25% (n
= 27) of the sample identified as Maori (32.6% in SB group, 21.7% in PMR group, 12.5%
in Control group). Having this research conducted in New Zealand, with the many

cultures and ethnicities that are within the population, is a good start to determining the
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effectiveness of the interventions with a diverse population. Another strength is the
focus on young adults, due to the high prevalence of mood disturbances in this
population, the current research contributes to possible interventions to assistin

reducing these high rates of mental disturbances.

The current study is not without its limitations. Firstly, the researchers were
unable to determine if participants were engaging in the sessions correctly due to the
online delivery. This could result in participants not getting the full effects of the
interventions; for example, if participants were not correctly performing or just listening
to the PMR exercises, they may not experience the full effect of the intervention which
could contribute to the smaller number of outcomes in the current study. Secondly, due
to the current study being online, the vibrations that are felt during an in-person SB
session are removed. There is a theory suggesting that SB vibrations interact with the
energy surrounding the body (the biofield) and when this occurs the vibrations will
attune the biofield increasing wellbeing and healing processes (Goldsby & Goldsby,
2020; Seetharaman et al., 2024). Therefore, the removal of these vibrations from the
current study could have impacted the results by decreasing the effects of SB. Finally,
the study only used a single SB audio track with a relaxation focus, therefore itis not
generalizable to all SB music. Additionally, the use of a single track of SB music and
PMR verbal guidance could increase the possibility of participants becoming bored of

the audios and contribute to why they reduced listening time.

Future Research

This study has the potential to pave the way forward to further research

concerning SB effectiveness on mood, sleep, and stress, using online interventions.
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Future research could investigate the effects of SB in a population of adolescents.
Adolescents have a high rate of mental disturbance (Sutcliffe et al., 2023) and there is

limited research of the effects of SB music on adolescent mental wellbeing.

The current study found beneficial outcomes in mood and sleep in young adults
who participated in an eight-week intervention of either SB or PMR. The results of the
current study should be interpreted with caution due to the limitations of the study.
However, the current study fills an important gap in SB and PMR research by utilizing
online interventions with young adults within a diverse population and highlighting the
potential for development of an accessible intervention using SB. Further research is
warranted in adolescents, determining the most effective form of administration of the

intervention, and the SB music used.

Conclusion

In summary, the current study supports the hypothesis that SB and PMR have
beneficial effects on mood, sleep, and stress outcomes in young adults. The current
study provides evidence that SB and PMR online interventions over the course of eight
weeks show positive effects on mood, sleep, and stress in young adults. We found SB
and PMR had longitudinal benefits on Mood and Sleep Quality outcomes and acute
benefits on Overall Wellbeing, Relaxation, and Stress outcomes. We believe these
findings highlight the potential for SB and PMR to be a useful tool for improving mood,

sleep, and stress in young adults in New Zealand.
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Appendix A: Study Flyer

This appendix consists of the flyer used to recruit participants around the

university campus.

UNIVERSITY OF
AUCKLAND

Waipapa Taumata Rau
NEW ZEALAND

[}

\", WAIKATO

The Effects of Quartz Crystal Singing Bowl
Music and Guided Relaxation on Mood
and Sleep in Rangatahi (young adults) ¢

=N

What is this study about?

e Anincreasing number of rangatahi (young adults) report low mood and trouble sleeping
but accessing help can be challenging.

e We want to find out if listening to music played on singing bowls or guided relaxation
exercises improve mood and sleep

e The study is being led by Professor Nicola Starkey, School of Psychology, University of
Waikato and Associate Professor Michael Jameson, University of Auckland and has
received approval from the University of Waikato Human Research Ethics Committee

(HREC(Health)2024#3); humanethics@waikato.ac.nz)
Am | eligible to take part?

e You are aged between 16-25 years, have a good understanding of English, good
hearing and have a mobile phone/laptop to access the internet

* You cannot take part if you already use singing bowls or guided relaxation, or are
currently receiving treatment from a psychologist or psychiatrist

What am | being asked to do?

e To complete questionnaires about your mood and sleep at three time points and
participate in the online intervention three times a week for four weeks (each session
is approximately 10 minutes)

e You can participate in the intervention at a time and place that suits you

e Asa thank you for your participation you will receive a $30 Warehouse voucher

Who can | speak with about my participation in this project?

e Email the research team on singingbowls@waikato.ac.nz for more information, or to take
part.




Appendix B: Eligibility Questionnaire

This appendix consists of the eligibility questionnaire used in T1 of the study.
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(33.1 The next few questions are to confirm that you are eligible to participate in the study. After
that we will ask you to provide some information about you and bnswer some questions about
your mood and your sleep. You can then complete the first relaxation exercise, so make sure
you are somewhere comfortable and quiet and have some headphones.

Q3.2 How old are you?
16
17
18
19
20
21
22
23
24

25
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Q3.3 Do you have access to a mobile/tablet or laptop, and headphones so that you can access
the intervention?

No

Yes

Q3.4 Do you use singing bowls music regularly (more than once a month)?
No

Yes

Q3.5 Do you use guided meditation regularly (more than once a month)?
No

Yes

Q3.6 Are you currently receiving treatment from a psychologist or psychiatrist?
No

Yes
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Appendix C: Demographic Questions

This appendix consists of the demographic questions that were included in T1 of

the study.

THE UNIVERSITY OF

% WAIKATO

(J5.1 Please provide your email address below (use the one we sent the study information to if
you have several)

(5.2 Now we want to know a little bit about you_.. What gender do you most identify as?
Male
Female
MNon-binary/third gender

Prefer to self-describe:

Prefer not to say
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Q5.3 What is your ethnicity? (Select all those that apply)
MNew Zealand European
haor,
Samoan|
Cook Island Magri
Tongan
Niuean
Chinese
Indian

Other, such as Dutch, Japanese, Tokelauan

Q5.4 What is your first language?
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Q5.5 Please tell us a bit about your education
Still at secondary school
Completed secondary school
At University/Tec

Completed University/Tec

Q5.6 What qualifications have you completed? (tick all that apply)
Mil
NCEA Level 1 or equivalent
NCEA Level 2 or equivalent
NCEA Level 3 or equivalent

Trade - Specify

Professional - Specify

Tertiary - Specify

Other - Specify
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Appendix D: Profile of Mood Scale
This appendix consists of the Profile of Mood Scale measure that was used inT1,

T2, and T3 of the study as the mood measure.

THE UNIVERSITY OF

) WAIKATO

(J6.1 The next set of questions asks about your mood and sleep. Below is a list of words that
describe feelings people have. Please select the option that best describes how you feel right
now.

Mot at all A little Moderately CQuite a lot Extremely
0) (1) (2) (3) (4)

Tense
Angry
Worn Qut
Unhappy
Proud
Lively
Confused
Sad
Active
On-Edge
Grouchy

Ashamed
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Energetic

Hopeless

Uneasy

Restless

Unable to
concentrate

Fatigued

Competent

Annoyed

Discouraged

Resentful

Nervous

Miserable

Confident

Bitter

THE UNIVERSITY OF

' WAIKATO

Te Whare Wananga o Waikato
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Exhausted
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Anxious
Helpless
Weary
Satisfied
Bewildered
Furious
Full of pep
Worthless

Forgetful

Vigorous

Uncertain
about things

Bushed

Embarrassed
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Appendix E: Auckland Sleep Questionnaire: Current Sleep

This appendix consists of the Auckland Sleep Questionnaire: Current Sleep that
was used inT1, T2, and T3 of the study to determine sleep quality.

'3 THE UNIVERSITY OF

 WAIKATO

Q6.2 Do you have problems getting to sleep, staying asleep, poor quality| sleep, or waking early
such that it affects your functioning the next day - this includes feeling excessively sleepy the
next day?

No

Yes

Q6.3 Does this occur 3 or more times per week?
No

Yes

Q6.4 Has it been like this for more than one week?

No

Yes

Q6.5 How long have you had this problem?
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(J6 .6 If yes, was there some event that caused this? (Please describe.) Were there specific
reasons for your poor sleep? i.e. baby crying, sick family member, partying too late, work/schoaol
requirements?

(6.7 Do you need medication to help your sleep, mood or stress? Please select one:
Mot during the past month
Less than once a week
Once or twice a week

Three or more times a week

(J6.8 What is the name of this medication(s)?

(J6.9 During the past week, how would you rate your sleep quality overall? Please select one:
Very good
Fairly good
Fairly bad

Very bad
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Appendix F: Visual Analogue Scales

This appendix consists of the Visual Analogue Scales that participants
completed once a week for the first four weeks of the study to determine overall feeling,

relaxation, and stress rates before and after listening to the sessions.

THE UNIVERSITY OF

WAIKATO

2]

Visual Analogue Scales with singing
bowls

(11.1 Please provide your email address (use the one we sent the study information to if you
have several)

(11.2 Overall, how do you feel right now? Move the slider along the line to indicate your

response.
0 =Worst | have ever 100 = Best | have ever
felt felt
0 10 20 30 40 50 &0 70 80 90 100
How do you feel right now? i

Q1.3 How relaxed do you feel right now? Move the slider| along the line to indicate your

response.
0 = Not relaxed 100 = Very relaxed
0O 10 20 30 40 50 80 70 80 90 100
How relaxed do you feel right i
now’?
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Q1.4 How stressed do you feel right now? Move the slider along the line to indicate your
response.

0 = Not stressed 100 = Very stressed

0 10 20 30 40 50 60 70O 80 80 100

How stressed do you feel right now?

Q2.1 Now it's time to find somewhere quiet and comfortable. Put on your headphones and
press the play button when you are ready.

Q2 2 hitps://waikato.qualtrics.com/CP/Graphic.php?IM=IM_b7tnrLJg2yRAG9g
https:/iwaikato.au1.gualtrics.com/ControlPanel/File.php?F=F ckl5C5aTJRfgvkT Press the next
button when the track has finished

Q3.1 Overall, how do you feel right now? Move the slider| along the line to indicate your
response.

0 =Woarst | have ever 100 = Best | have ever
felt felt

0 10 20 30 40 50 60 70 80 90 100

How do you feel right now?
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Q3.2 How relaxed do you feel right now? Move the slider along the line to indicate your
response.
0 = Not relaxed 100 = Very relaxed

0 10 20 30 40 50 60 70 80 90 100

How relaxed do you feel right +
now?

Q3.3 How stressed do you feel right now? Move the slider along the line to indicate your
response.

0 = Not stressed 100 = Very stressed

0 10 20 30 40 50 60 70O 80 80 100

How stressed do you feel right now? +




Appendix G: Feedback Questions

This appendix consists of feedback questions that were included in T3 that
participants could complete to provide feedback and if they would recommend the

intervention to other young people.

”}; THE UNIVERSITY OF

AIKATO

Q14 Do you have any feedback on the intervention? What did you think about it? Did you like it?

Q15 Would you recommend the intervention to other rangatahi/young people?

Q13 Thank you for answering the questions. You've now completed the study. Over the next
few days you will receive an email with links to the progressive muscle relaxation and singing
bowls tracks so you can use them whenever you like

106



107

Appendix H: Information Sheet

This appendix consists of the information sheet that was included in T1.

S YSIE] UNIVERSITY OF
(B WAIKATO

e T Whaiw Wanangr o Haikee

@ AUCKLAND
Waipapa Taumata Rau

HMEW ZIEALAND

The Effects of Quartz Crystal Singing Bowl Music and Guided
Relaxation on Mood and Sleep in Rangatahi (Young Adults)

Participant Information Sheet

What is this study about?

The number of people reporting poor mental welloeing is increasing, with rates exceeding 25% of
the population. Rates of psychological distress in young people (gged 15-24 years) are rapidly
increasing but many cannot access professional help. Meditation and mindfulness are effective but
require a lot of practice, so other treatment options are needed.

Music and sound (sound healing) have been used for centuries to aid relaxation and improve mood,
and studies have shown that listening to music improves mood and aids relaxation. We want to
compare the effectiveness of quartz crystal singing bowl music with guided relaxation on rmood, stress
and sleep in rangatahi.

The study is being led by Professor Nicola Starkey, School of Psychology, University of Waikato,
Associate Professor Michael Jameson, Waikato Clinical School, University of Auckland with the
assistance of a Masters student, Kellianne Hamilton and two Honours students, Annelise Bech and
Alice Wilson. Jacgueline Woodland is our Maori advisor and Dawn Willix-Payne is providing the
clinical psychology support.

Am | eligible to take part?

®  You are eligible to take part in this study if you are aged 16 — 25 years of age, have a good
understanding of English, good hearing and have a mobile phoneflaptop to access the
internet

»  You cannot take part if you already use singing bowls or guided relaxation (because we
won't know if the interventions we are testing are effective), or are currently receiving
treatrment from a psychologist or psychiatrist (because we do not want to interfere with
your ongoing treatment)

What am | being asked to do?

If you agree to take part in this study, we will ask you to answer some guestions about you, your
mood, and how well you are sleeping. You will then be given a link to access the online intervention
(zinging bowl music or guided relaxation). We would like you to complete the intervention three
times a week for four weeks (each seszion takes 10 minutes) whenever is convenient for you. We
will keep track of how often you complete the intervention and send you reminders. Occasionally we
will ask you to complete ratings of your mood at the beginning and end of one of the intervention
ses5I0Ns.

After four weeks we will ask you to complete the mood and sleep questionnaires again and give you
free access to the intervention for another four weeks (you can use it as much as you like). We will
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then ask you to complete the mood and sleep questionnaires again, and ask you for feedback on the
study. You will then be given free access to both the singing bowl music and guided relaxation so you
can continue to use it if you wish.

As an acknowledgment of your contribution to the research, first-year Psychology students enrolling

in the study through IPRP can obtain up to 10% course credit for participating. Your participation is
voluntary (your choice).

What will happen to my information?

Four weeks after you complete the final questionnaire we will download the data from Qualtrics and
remove any identifying information (ie it will be anonymised) and the data will be stored on a server
in a password-protected file at the University of Waikato. We will send an electronic summary of our
findings to the participants who have indicated they would like to receive this information. The study
findings will be written up for publication a= a journal article and included as part of one Masters
thesis and two Honours theses.

This research project has been approved by the Human Research Ethics Committes (Health) at the
University of Waikato as HREC{Health) 2024803, Any questions or concerns about the ethical conduct
of this research may be sent to the Secretary of the Committee, email humanethics@woikato.oc.nz,
postal oddress, Human Research Ethics Committee (Health), University of Waikato, Tg Whare
Wananga o Waikato, Private Bag 3105, Hamilton 3240

What are the possible benefits and risks of this study?

Taking part in this study will take some of your time. There are no known risks caused by this study,
and we hope you find the interventions enjoyable. There is no guarantee that yvou will benefit
directly fram being involved in this study, but the results obtained from your participation will help
us understand if singing bowl music or guided relaxation improves mood and sleep in rangatahi.

What can | expect from the researchers?
If you decide to participate in this project, the rezearchers will respect your right tao:

®  askany guestions of the researchers about the study at any time during participation;
& decline to answer any particular questions or carry out any of the tasks;
& withdraw from the study up to four weeks after completing the final questionnaire;

& provide information on the understanding that it is confidential to the researchers. It will not
be possible to identify you in any articles produced from the study;
& be given an electronic summary of the findings

Who can | speak with about my participation in this project?

If you, or anyone you know is interested in taking part in this research, or have any questions
please email singingbowls @waikato.ac.nz for more information.




Appendix I: Consent Form

This appendix consists of the consent form that was included in T1.
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Consent Form

(2.1 Please tick to indicate you consent to the following:
Yes

| have read, and | understand, the Participant
Information Sheet

| have been given sufficient time to consider
whether or not to participate in this study

| am satisfied with the answers | have been
given regarding the study

| understand that taking part in this study is
voluntary (my choice) and that | may withdraw
from the study within 4 weeks of the final
questionnaire

| understand that my participation in this study
is confidential and that no material which could
identify me personally, will be used in any
reports on this study.

| know who to contact if | have any questions
about the study in general.

| understand my responsibilities as a study
participant.

(2.2 | wish to receive a summary of the results from the study
Yes

No
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Q2.3 yes, please provide your name and email address so we can send a summary of the
results

Q2 4 | hereby consent to take part in this study. By writing your name and clicking the next
button you give consent to participate in this study.
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Appendix J:
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TMD, POMS Subscales, Sleep Quality: Baseline Independent Samples t-test for the

Intervention Groups.

Variable SB PMR
N =232 N =30
Mean SD Mean SD 1(60) p Cohen’s
d
TMD 113.94 21.10 108.27 2256 1.02 .310 0.260
Tension 8.47 5.78 7.70 5.07 0.56 .581 0.141
Anger 3.44 3.68 2.83 3.76 0.64 .525 0.162
Fatigue 8.09 3.74 6.90 4.00 1.21 .230 0.308
Depression 5.53 5.69 4.47 5.02 0.78 .439 0.198
Confusion 6.09 3.42 6.03 4.40 0.06 .952 0.015
Esteem-Related 12.84 3.31 13.77 4.03 -0.99 .327 -0.251
Affect

Vigour 4.84 3.32 5.90 3.38 -1.24 .219 -0.315
Sleep Quality 2.53 .57 2.60 .68 -0.44 .665 -0.111

*Significant at <.05 level

Note. Only participants who completed the intervention and all questionnaires were

included in the analysis.

SB = Singing bowls

PMR = Progressive muscle relaxation

TMD = Total mood disturbance
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Appendix K:

Table K1

TMD, POMS Subscales, Sleep Quality: Baseline Independent Samples t-test for SB

Group.
Variable Completed Completed 0
Minimum 1 Sessions
Session N=46 N=10
Mean SD Mean SD t(54) p Cohen’s
d
TMD 118.28 26.52 114.0 22.71 -0.47 .638 -0.165
Tension 8.89 6.06 7.10 6.57 -0.84 .408 -0.291
Anger 3.93 4.35 4.0 6.09 0.04 .968 0.014
Fatigue 8.87 4.52 8.90 4.38 0.02 .985 0.007
Depression 6.48 6.84 4.60 4.38 -0.83 411 -0.289
Confusion 6.93 4.32 5.90 4.14 -0.69 .493 -0.241
Esteem-Related 12.28 417 11.60 2.27 -0.50 .619 -0.174
Affect
Vigour 4.54 3.86 4.90 3.78 0.27 .791 0.093
Sleep Quality 2.50 0.55 2.80 0.79 1.45 .154 0.504

*Significant at <.05 level.

Note. This table depicts the independent samples t-test analysis comparing baseline
measures of participants who completed a minimum of 1 session and participants who

did not complete any sessions in the singing bowls (SB) group.

TMD = Total mood disturbance
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Appendix L:

Table L1

TMD, POMS Subscales, Sleep Quality: Baseline Independent Samples t-test for the PMR

Group.
Variable Completed Completed 0
Minimum 1 Sessions
Session N=46 N=6
Mean SD Mean SD t(50) p Cohen’s
d
TMD 115.22 25.61 103.0 30.36 1.30 .198 0.566
Tension 9.1 5.49 9.83 6.37 0.30 .766 0.130
Anger 4.35 5.20 6.50 6.16 0.94 .354 0.406
Fatigue 7.85 4.46 9.67 4.63 0.94 .354 0.406
Depression 6.46 6.06 11.50 8.24 1.84 .072 0.799
Confusion 6.72 4.69 6.0 5.22 -0.35 .729 -0.151
Esteem-Related 13.22 4.02 9.50 2.95 -2.18  .034* -0.946
Affect
Vigour 6.04 4.02 4.0 2.45 -1.21 .232 -0.525
Sleep Quality 2.61 0.68 2.67 0.52 0.20 .842 0.087

*Significant at <.05 level.

Note. This table depicts the independent samples t-test analysis comparing baseline
measures of participants who completed a minimum of 1 session and participants who

did not complete any sessions in the Progressive muscle relaxation (PMR) group.

TMD = Total mood disturbance
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Descriptive Statistics and Correlations for Session Completion and Change Scores of

TMD, POMS Subscales, and Sleep Quality for the SB Group for Week 4 to Week 8.

Variable n Mean SD p

Session Completion 46 1.72 2.59 -
TMD 32 2.09 16.68 977
Tension 32 -0.25 4.06 .886
Anger 32 0.16 3.34 .371
Fatigue 32 0.59 3.44 .195
Depression 32 0 4.08 416
Confusion 32 -0.03 3.10 747
Esteem-Related 32 -0.81 3.46 .660

Affect

Vigour 32 -0.81 3.89 .658
Sleep Quality 32 -0.25 0.72 .108

*Significant at <.05 level.

Note. TMD = Total mood disturbance
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Appendix N:
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Descriptive Statistics and Correlations for Session Completion and Change Scores of

TMD, POMS Subscales, and Sleep Quality for the PMR Group for Week 4 to Week 8.

Variable n Mean SD p

Session Completion 46 0.96 1.91 -
T™MD 30 -9.10 22.86 .556
Tension 30 -1.70 3.79 474
Anger 30 -1.90 4.45 .639
Fatigue 30 -0.37 4.18 .453
Depression 30 -2.07 5.71 .856
Confusion 30 -2.20 3.46 .353
Esteem-Related 30 0.27 4.08 .703

Affect

Vigour 30 0.60 3.37 .067
Sleep Quality 30 -0.03 0.61 .544

*Significant at <.05 level.

Note. TMD = Total mood disturbance
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Appendix O:
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Descriptive Statistics and Correlations for Session Completion and Change Scores of

TMD, POMS Subscales, and Sleep Quality for the SB Group for Baseline to Week 8.

Variable n Mean SD p

Session Completion 46 7.98 6.31 -
TMD 35 -9.57 22.82 .551
Tension 35 -2.54 5.82 .919
Anger 35 -0.46 4.41 274
Fatigue 35 -1.89 4.66 474
Depression 35 -1.66 5.21 .288
Confusion 35 -1.14 4.10 .953
Esteem-Related 35 0.66 3.97 .262

Affect

Vigour 35 1.28 3.75 712
Sleep Quality 35 -0.54 0.74 .754

*Significant at <.05 level.

Note. TMD = Total mood disturbance
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Descriptive Statistics and Correlations for Session Completion and Change Scores of

TMD, POMS Subscales, and Sleep Quality for the PMR Group for Baseline to Week 8.

Variable n Mean SD p

Session Completion 46 5.09 5.41 -
TMD 35 -11.94 25.25 .862
Tension 35 -3.40 5.19 .602
Anger 35 -0.97 3.70 .822
Fatigue 35 -1.51 4.47 .587
Depression 35 -2.06 5.35 .643
Confusion 35 -1.74 3.83 .581
Esteem-Related 35 1.29 5.08 .450

Affect

Vigour 35 0.97 3.54 .810
Sleep Quality 35 -0.59 0.78 .959

*Significant at <.05 level.

Note. TMD = Total mood disturbance



