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Lay Abstract 
 
 

Within this thesis, I examine the effectiveness of music therapy as a proactive 

intervention for stress and anxiety amongst undergraduate university students. While 

verbal-based therapies remain the standard of care for mental health, stigma often acts as 

a barrier preventing individuals from seeking support. Offering alternative therapy 

options like music therapy may reduce this barrier and encourage more individuals to 

engage with mental health services. The findings of this thesis advocate for incorporating 

the option of group music therapy on university campuses, enabling students to 

proactively manage stress and anxiety. The findings of the research within this thesis have 

the potential to extend beyond university campuses to various community and health care 

settings. Stress can exacerbate symptoms across a range of conditions, including 

dementia, pain perception, palliative care and Parkinson’s disease. Therefore, including 

music therapy as an option for the proactive management of stress and anxiety could have 

broader applications beyond the university environment.  
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Abstract 

 
Support for proactive mental health interventions is imperative to reduce the 

number of individuals experiencing a mental health crisis.  However, proactive mental 

health interventions are not prioritized within the current healthcare paradigm. It is well 

established that engaging in proactive measures such as exercise, maintaining good sleep 

hygiene and adhering to a balanced diet can prevent physical health ailments. 

Accordingly, proactive management of physical health has become a societal norm.  

Unfortunately, proactive management of mental health is not societal norm, despite the 

physical health consequences of poor mental health. Verbal based therapies remain the 

standard of care within mental health services, and they are primarily available to 

individuals diagnosed with a mental illness or experiencing a crisis. Due to the stigma 

associated with verbal-based therapies and seeking mental health support, many 

individuals are reluctant to proactively seek assistance. In contrast, music is a universally 

embraced activity, transcending age, ethnicity, socio-economic status and health 

conditions. The positive associations linked with music may make music therapy a more 

approachable option for support. In this thesis, I investigated undergraduate university 

students’ interest in participating in music therapy, as well the effectiveness of both 

online and in-person group music therapy as proactive interventions for stress and 

anxiety.  Data were collected from standardized psychometric tools and the physiological 

markers of heart rate variability and cortisol. The research presented in Chapter 2 of this 

thesis 
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provides evidence of student interest in music therapy as an option to support mental 

health. The research presented in Chapter 3 demonstrates the effectiveness of group 

music therapy as an online intervention for managing stress and anxiety, while Chapter 4 

supports the effectiveness of in-person group music therapy for managing stress and 

anxiety.  Together, this research supports the inclusion of music therapy as a cost-

effective proactive intervention for stress and anxiety management on university 

campuses.   
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Chapter 1 

Introduction 

 

Mental health, as defined by the World Health Organization, is considered an 

integral aspect of overall health (Health and Well-Being, 2024). Recognition of the 

interconnectedness between mental and physical well-being traces back to ancient Greek 

philosophy, notably Hippocrates’ principle of a ‘healthy mind in a healthy body’ 

(Kleisiaris et al., 2014). However, modern Western society often treats mental and 

physical ailments separately and emphasizes physical health. For example, it is socially 

acceptable to maintain physical health through exercise and nutrition, while seeking 

support for mental health concerns remains stigmatized and less readily available. 

The social acceptance of prioritizing physical health over mental health may 

contribute to the rising prevalence  incidence of mental health challenges that are 

particularly evident among university students (Ogrodniczuk et al., 2021). Individuals 

aged 15-24 experience disproportionately high rates of anxiety and depression compared 

to other age groups (CAMH, 2022). Alarmingly, suicide ranks as the second leading 

cause of death among Canadians aged 15-29 and is the fourth leading cause of death 

globally (WHO, 2021; Navanaleen T., 2012). Among university students, stress and 

anxiety are prevalent experiences that can significantly impact mental and physical well-

being when left unmanaged (Epel et al., 2018; Miller et al., 2009). Therefore, addressing 

these challenges and promoting proactive initiatives on campuses is imperative. 

In this thesis, I present three studies that I conducted to investigate the 

effectiveness of group music therapy to proactively help undergraduate university 
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students to manage their stress and anxiety. I conducted three research studies (Chapters 

2-4). In my first study (Chapter 2), which took place during the COVID-19 pandemic, a 

survey was designed to determine students’ interest in participating in group music 

therapy and if they were engaging in music during this naturally stressful time-period. At 

the time of this survey, students were experiencing the first lock-down restrictions 

imposed by the COVID-19 pandemic. Students reported engaging in music listening (tied 

with watching movies/ TV series), more than any other activity, and engaging in music 

was ranked third among many activities for contributing to wellness, after outdoor 

exercise and online socializing. Given the widespread interest in music among young 

adults, I hypothesized that music therapy would be a promising proactive approach to 

mental health in general.   

My second study (Chapter 3) also took place during the COVID-19 pandemic and 

was a randomized controlled trial. In this study, students were provided with the 

opportunity to proactively engage in six-weeks of online group music therapy. The term 

‘proactive’ refers to engaging students in mental health supports before experiencing a 

crisis, and regardless of a mental illness diagnosis. Proactive wellness on campus aims to 

maintain and manage the stress and anxiety of normal student life. To my knowledge, this 

was the first-time that online group music therapy had been offered to students for 

proactive wellness at a Canadian University campus. In this study, both short-term and 

retrospective data on stress and anxiety were collected using both psychometric and 

physiological measures. Participants’ changes in stress and anxiety measures in the music 

therapy group were compared to the standard of care (verbal-based therapy), and to a 
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control group (student life as usual). The intention of the study design was to test the 

hypothesis that music therapy is as efficacious as the standard of care, and therefore 

should be considered as a standard of care option for students on campus.  

In a music therapy session, music therapists draw upon both active and receptive 

music therapy interventions. Active music therapy interventions include singing, 

improvising, song writing and lyric analysis. Receptive music therapy interventions 

include music listening activities. I was curious if there would be a difference in stress 

and anxiety outcomes between receptive and active music therapy interventions. 

Therefore, in my second study, students were randomly assigned to either a receptive 

music therapy group, active music therapy group, verbal therapy group or a control group 

(student life as usual). The potential co-variates of participants’ demographic data, 

personality traits, music sophistication and changes in quality of life on the outcomes of 

stress and anxiety were also explored.  

My third study (Chapter 4), which took place after the COVID-19 pandemic, was 

also a randomized controlled trial in which I investigated effects of proactive music 

therapy in an in-person setting. In this study, I replicated most aspects of the second study 

(Chapter 3); differences included (1) six-weeks of in-person group music therapy as 

opposed to online group music therapy, (2) both active and receptive music therapy 

interventions were offered within each music therapy session (i.e., were not studied 

separately, as music therapy typically combines both) and, (3) a standard of care group 

(verbal therapy) was not offered, as my study in Chapter 2 suggested music therapy was 

as effective as verbal therapy, and this has also been observed in in-person contexts 
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(Erkkilä et al., 2011; Gold et al., 2013; Aalbers et al., 2017). To my knowledge, this was 

the first-time that in-person group music therapy had been offered to students for 

proactive wellness at a Canadian University. 

 Collectively, the results of the three studies presented in Chapters 2-4 suggest that 

(1) university students are interested in proactively engaging in group music therapy, (2) 

the effectiveness of group music therapy (both online and in-person) reduces stress and 

anxiety, (3) music therapy should be considered as a standard of care for mental health, 

and (4) music sophistication and personality traits have little effect on stress and anxiety 

outcomes related to group music therapy. 

1.1 Stress and Anxiety 

Stress is a subjective experience that can assist with survival by aiding responses to 

various challenges (Sapolsky, 2000). However, if unmanaged, chronic stress can also 

contribute to adverse health conditions. It is well established that stress is a risk factor for 

the onset and progression of a range of health problems, such as cardiovascular diseases, 

cancers, anxiety disorders, depression, and burnout (Eckerling et al., 2021; Van Praag, 

2005; Steptoe & Kivimäki, 2012, Zhou et al., 2020).  

Stress was first described as a biological experience by Selye in 1936, who observed a 

relationship between stress and the release of corticosteroids (Selye H., 1936). The effects 

of stress are mediated by the corticosteroid cortisol; commonly referred to as the stress 

hormone. It is released through the activation of the hypothalamic pituitary adrenal 

(HPA) axis, to maintain bodily homeostasis.  
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University students are particularly prone to stress, which can exacerbate mental 

health problems resulting in poor relationships with other students and faculty members, 

lower levels of engagement in campus clubs and activities, lower grade averages, and 

lower rates of graduation (Byrd and McKinney, 2012; Keyes et al., 2012).  

In addition to the experience of stress, university students are also prone to feeling 

anxious. Anxiety is a healthy emotion that can stem from thinking about upcoming 

stressful events. Like stress, anxiety is a subjective experience. It is characterized by 

feelings of tension, worry and physical changes like increased blood pressure, and is 

considered a future-oriented response (Anxiety, May 2, 2024). Learning skills to manage 

anxiety is imperative as anxiety disorders have become the most common type of mental 

disorder, currently affecting an estimated 301million people globally (GBD 2019 Mental 

Disorders Collaborators, 2022). University life is filled with many exciting and positive 

aspects, but it can also feel overwhelming as students learn to navigate living on campus 

or commuting, managing finances, time management, relationships, etc. 

Stress and anxiety are subjective internal states with many contributing factors, 

making it difficult to objectively quantify. Measurement of long-term stress has primarily 

included questionnaires which are often useful but limited due to the subjective nature of 

questionnaires and recall bias. In my two randomized controlled studies (Chapters 3 and 

4), I measured long-term stress through both questionnaires and hair cortisol.  

1.2 Hair Cortisol 

Cortisol has become an important biological measure of stress, which can now be 

used to assess average long-term stress through hair samples. The first report of cortisol 
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measurement in hair was by Raul et al., (2004). Hair cortisol as a measure of long term 

stress has been validated (Manenscheijn et al., 2011; Short et al., 2016; Thomson et al., 

2010) and observed to have high test-re-test reliability (Short et al., 2016; Stalder et al., 

2012). Hair cortisol has been used as an objective biomarker in studies investigating the 

experience of stress during a medical internship (Mayer et al., 2018), the effect of a 

natural disaster (Luo et al., 2012), and the trauma of war (Dajani et al., 2018). Extracting 

cortisol from hair provides several benefits in comparison to saliva, urine, and blood.  

Namely, hair cortisol allows for retrospective quantification of cortisol release, and is not 

affected by circadian fluctuations. Additionally, hair samples can be conveniently 

obtained and can be stored at room temperature.  

In hair, it appears that free cortisol diffuses from the follicular capillaries into the 

medulla of the hair shaft during growth (Russel et al., 2012). A study including 

radiolabelling with rhesus monkeys suggests that cortisol is deposited into growing hair 

proportionally to the quantity of cortisol in circulation at any given point in time (Kapoor 

et al., 2018). Hair growth occurs at approximately 1cm per month, with some variance 

across individuals, including variance related to ethnicity (Sauve et al., 2007; Loussouarn, 

G. 2001). This growth rate has allowed for the assessment of average cortisol levels over 

time, with 1cm of growth representing approximately 1 month of cortisol release (Greff et 

al., 2019). There are a few variables that may affect the hair cortisol measurements such 

as natural sunlight and artificial UV radiation (Wester et al., 2016), frequency of sweating 

on the scalp, hair washing, and medications (Wester et., 2017). There are conflicting 

reports about the effect of chemical treatment of hair dyes on hair cortisol (Hoffman et 

https://www.sciencedirect.com/science/article/pii/S0306453016306114?casa_token=q89YQbA0UpEAAAAA:GC1oidd1Tv8GEAiBZrcwAr4eMb7TX1NJZDXiCVa19NNP0hCYTaCoXE7cFWAyYl6FSUTOjzOfb8Ud#bib0510
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al., 2014, Kristensen et al., 2017). ). In my RCT studies (Chapters 3 and 4), I used a 

within-subject design to mitigate such effects of between-subject variance in hair cortisol.  

1.3 Music and Health 

The utilization of music for promoting health and well-being has a rich history. 

Egyptian priest-physicians referred to music as physics for the soul (Feder and Feder 

1981) and Ancient Greek physicians documented the use of instruments like flutes, lyres, 

and zithers as remedies for ailments such as viper and scorpion bites, gout, and epilepsy, 

and recognized the therapeutic benefits of vibration for digestion, mental health, and 

inducing sleep (Meymandi, 2024). Ancient Greeks believed that music had the ability to 

heal the soul, and consequently the body, underscoring a holistic approach to healing 

through music (Kleisiaris et al., 2014). Boethius (480-524 AD) further emphasized 

music’s role in alleviating melancholy, a sentiment echoed over a century later by 

physicians throughout the 17th century (Byers, Hryniw, 2016). Music was also 

recognized as preventative medicine. For example, the Fasiculo di Medicina (1493) 

advocated for the use of music to guard against negative feelings, and to build resistance 

against disease (Feder and Feder, 1981).  

With the advent of modern medicine, systematic inquiries into music’s medical 

applications began. Diogel’s studies in the 19th century documented the physiological 

effects of live music played at patients’ bedsides, revealing impacts on heart rate, pulse 

rate, and blood pressure (Meymandi, 2024). These pioneering findings, dating back to 

1880, marked the inception of scientific exploration into music’s therapeutic potential. 

The term music therapy emerged in the 18th century, gaining traction with the publication 
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of an anonymous paper in Columbian Magazine in 1789, and Edwin Augustus Atlee’s 

doctoral dissertation in 1804. Both of these written works advocated for music as a 

therapeutic intervention requiring specialized practitioners (AMTA, 2024). Subsequent 

studies further investigated music’s role in healthcare, laying the groundwork for the 

establishment of music therapy as a distinct profession.  

Modern day research continues to support the claim that music can influence 

physiological processes that bring about enhanced mental well-being. For example, 

research supports that music enhances feelings of happiness (Jäncke,2008; Juslin & 

Västfjäll, 2008), reduces feelings of stress (Thoma et al., 2013) and reduces the 

experience of anxiety (Blood & Zatorre, 2001; Voss et al., 2004; Pittman & Kridli, 2011). 

Additionally, studies have shown that music modulates activity in the amygdala and the 

meso-limbic reward brain system, areas known to be involved in emotional and 

motivational processes (Blood & Zatorre, 2001; Koelsch, 2015; Koelsch et al.,2016; 

Levitin, 2009).  

The impact of music on emotional responses makes it a potentially powerful tool 

within a therapeutic context with a trained practitioner, such as within the practise of 

music therapy. 

1.4 Music Therapy 

Despite music’s historical presence in healthcare dating back to antiquity, the 

formal profession of music therapy did not emerge within the framework of Western 

healthcare professions until the mid-1900s. Initially, the American Army utilized music to 

uplift the spirits of returning soldiers post-World War II. This initiative led to the 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 9 

establishment of a formal music program aimed at improving health outcomes of veterans 

in 1943. The program’s objective was to reintegrate wounded servicemen into duty or 

civilian life in optimal physical and mental health (Rorke, 1996). A three-and-a-half year 

study initiated by the Army in 1944 and evaluated by psychiatrists, revealed that 74% of 

patients experienced significantly positive health outcomes through participation in music 

programs (Byers, Hryniw, 2016). 

Following these developments, and further research, national associations 

responsible for regulating the profession of music therapy began to emerge worldwide. 

These professional bodies currently mandate the training and education standards for 

music therapy practitioners. The United States formed the first music therapy professional 

association in 1950, followed by the United Kingdom in 1958, and Canada in 1974. 

Additionally, several European countries established professional associations, 

culminating in the establishment of the European Music Therapy Confederation in 1989, 

and the World Federation of Music Therapy in 1985. 

In Canada, music therapy is defined as a discipline in which Certified Music 

Therapists use music purposefully within therapeutic relationships to support 

development, health, and well-being. Music therapists employ music ethically and safely 

to address human needs across cognitive, communicative, emotional, musical, physical, 

social, and spiritual domains (Canadian Association of Music Therapists, September 

2020). 

Becoming a music therapist in Canada entails completing a Bachelor’s or 

Master’s degree in music therapy, a 1000-hour supervised clinical internship, and passing 
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the Certified Board of Music Therapists exam. Upon fulfilling these requirements, 

individuals apply to the Canadian Association of Music Therapists to receive the 

credential ‘MTA’ (Music Therapist Accredited). Music therapy training equips 

practitioners with the skills necessary to address healthcare goals spanning various ages 

and diagnoses. For instance, music therapists facilitate physical objectives including gait 

and range of motion, cognitive objectives related to speech and communication following 

an acquired brain injury or a stroke, pain management in cancer care, end of life care, and 

provide cognitive engagement for those diagnosed with Dementia. In the context of this 

thesis, music therapists play a role in achieving mental health objectives, such as stress 

and anxiety reduction. Music therapy interventions are increasingly being recognized for 

stress management and for enhancing the well-being of clients across a variety of clinical 

populations (Agres et al., 2021; Bainbridge et al., 2020; Landis-Shack et al., 2017; De 

Witte et al., 2020).   

1.4.1 Music Therapy Interventions 

Music therapists utilize a variety of music forms to address diverse healthcare 

objectives, often tailoring interventions to the preferences of the client. Table 1 provides a 

succinct overview of prominent music therapy interventions (CAMT, 2024). 

Music Therapy 

Intervention Purpose 

Singing Assists in the development of articulation, rhythm, and breath control. 

Playing 

instruments Improves gross/fine motor coordination and range of motion. 
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Table 1. Prominent Music Therapy Interventions 

In Chapter 3 of this thesis, I investigated whether active and receptive music 

therapy interventions yield different outcomes in stress and anxiety. Due to COVID-19 

restrictions, the study implemented online group music therapy sessions, limiting active 

interventions to singing, song writing, and lyric analysis. Receptive interventions 

involved listening to participant-selected music. In Chapter 4, in-person group music 

therapy sessions were conducted that incorporated all interventions listed in Table 1. 

1.4.2 Community Music Therapy 

There are various approaches to verbal-based therapies, such as psychotherapy, 

cognitive-behavioral therapy, and dialectical behavior therapy. Similarly, there are 

diverse approaches within music therapy. The research featured in Chapters 3 and 4 of 

this thesis adopted a Community Music Therapy approach. 

Music Therapy 

Intervention Purpose 

Rhythmic based 

activities 

Rhythm and beat play a crucial role in ‘priming’ the motor areas of the 

brain, regulating autonomic processes like breathing and heart rate, and 

improving gait. 

Improvising 

  

A non-judgmental activity that requires no prior musical training. When 

words fail or emotions are difficult to express, music can bridge the gap. 

Improvisation offers a safe space for meaningful interpersonal 

connection. 

Songwriting 

 

Facilitates the sharing of feelings, ideas, and experiences. It may also 

offer an opportunity to create a legacy or shared experience before 

death. 

Lyric Analysis Promotes self-reflection, validation, and expression. 

Listening 
 

Aids in cognitive skill development such as attention and memory. It 

also evokes emotions and memories. 
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Community Music Therapy is an approach that considers the broader cultural, 

institutional, and social context of the clients. In the context of this thesis, I focused on 

the application of music therapy for mental health within university campus life, and the 

wider cultural framework of Western societies’ approach to mental health. Community 

Music Therapy emphasizes health promotion and recognizes that music creates an 

environment conducive to well-being, that is tailored to the needs of individuals within a 

shared situation. Some examples of research conducted within a community music 

therapy framework include work with refugees (Enge & Stige, 2021), elementary school 

children  (McFerran et al., 2014), adults with disabilities (Curtis & Mercado, 2004),  and 

adolescence in a mental health treatment centre (Mitchell, 2019). Typically, this approach 

does not involve intake forms or assessments, fostering a sense of community rather than 

clinical intervention. Music, in this context, is likened to an immunogen, aligning with the 

proactive stance of this thesis (Ruud E., 2013). 

1.5 Summary: Thesis Outline and Contributions 

My three research articles comprising this thesis examine the effectiveness of 

group music therapy as a proactive measure for stress and anxiety management in 

university students. Collectively, my research provides support for the implementation of 

group music therapy for proactive wellness on university campuses. My studies employed 

a combination of qualitative and quantitative data analysis, including psychometric and 

physiological measurements. The primary aim of my research was to contribute to the 

limited body of research about proactive mental health interventions, particularly within 

the realm of music therapy. The focus on undergraduate university students stems from 
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the pressing mental health challenges faced by this population. By targeting this age 

group, I aimed to determine whether a shift in campus culture that embraces proactive 

mental health management is warranted. I hypothesized that this shift could reduce stigma 

about mental health supports, equip students with effective stress and anxiety 

management skills, and ultimately reduce the mental health crisis on campuses. 

My three research articles are presented in Chapters 2, 3 and 4: 

Chapter 2. Finnerty, R., Marshall, S. A., Imbault, C., & Trainor, L. J. (2021). Extra-

Curricular Activities and Well-Being: Results From a Survey of Undergraduate 

University Students During COVID-19 Lockdown Restrictions. Frontiers in 

Psychology, 12. https://doi.org/10.3389/fpsyg.2021.647402  

 

Chapter 3. Finnerty, R., McWeeny, S., & Trainor, L.J (2023), Online Group Music 

Therapy: Proactive Management of Undergraduate Students’ Stress and Anxiety. 

Frontiers in Psychiatry doi: 10.3389/fpsyt.2023.1183311 

 

Chapter 4. Finnerty, R., & Trainor, L.J. (2024). Group music therapy for the proactive 

management of stress and anxiety, PLOS Mental Health  (manuscript submitted 

July 10, 2024) 

 

My first research article (Chapter 2) presents findings from a survey distributed to 

undergraduate students at McMaster University. This research was driven by the need to 

gauge student interest in music therapy as participation in the intervention is an essential 

factor for its success. This survey was administered during the initial COVID-19 

lockdown in Hamilton, Ontario, Canada, and also sought to uncover what activities 

students engaged in during this time. It revealed that listening to music was the most 

popular activity among students at this time (along with watching movies), and it was 

perceived as beneficial for their overall well-being. Additionally, students expressed a 

preference for seeking out music therapy over traditional talk therapy. This prompted the 
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research that led to the second article, entitled Online group music therapy: Proactive 

Management of Undergraduate Students’ Stress and Anxiety. 

My second research article (Chapter 3) presents findings from a randomized 

controlled trial aimed to evaluate the effectiveness of online group music therapy for the 

management of stress and anxiety. Participants were randomly assigned to an active or 

receptive music therapy group, a verbal-based group, or a control group (student life as 

usual). Reductions in stress and anxiety measures were observed in the music therapy 

groups and the verbal-based group (standard of care). Average cortisol levels increased 

during the term in the control group but remained stable in the music therapy group. 

Bayesian analyses provided evidence that the stress and anxiety outcomes of music 

therapy did not differ from the outcomes of the standard of care, and that the outcomes 

between active and receptive music therapy interventions did not differ. The limitations 

of a small sample size and the challenges associated with online delivery prompted my 

third research study, which featured in-person group music therapy sessions and a larger 

sample size. 

My third research article (Chapter 4) presents findings from a randomized 

controlled trial aimed at evaluating the effectiveness of in-person group music therapy for 

the management of stress and anxiety. Both receptive and active music therapy 

interventions were implemented within each session, representing a typical music therapy 

session. Greater decreases in all stress and anxiety measures were observed across the six-

week study period in the music therapy group compared to the control group. As well, 

stress and anxiety decreased pre-post each group music therapy session. Lastly, 
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participants were asked to complete a feedback questionnaire which provided invaluable 

data to complement the psychometric and physiological measures. 

My three research articles collectively suggest that students are indeed motivated 

to participate in music therapy, and that music therapy is an effective intervention to 

proactively manage stress and anxiety among undergraduate students. 

Overall, my research in this thesis highlights the importance of proactive wellness 

interventions on university campuses, specifically the use of music therapy to manage 

stress and anxiety. Recognizing that the negative impacts of stress and anxiety are not 

confined to university campuses, my research calls attention to proactively managing 

stress in other settings as well, such as the workplace, high schools, hospitals, and long-

term care facilities.    
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Chapter 2 

 
Extra-Curricular Activities and Well-Being: Results From a Survey 

of Undergraduate University Students During COVID-19 

Lockdown Restrictions 
 
Finnerty, R., Marshall, S. A., Imbault, C., & Trainor, L. J. (2021). Extra-Curricular 

Activities and Well-Being: Results From a Survey of Undergraduate University Students 

During COVID-19 Lockdown Restrictions. Frontiers in Psychology, 12. 

https://doi.org/10.3389/fpsyg.2021.647402 

 

 

2.1  Preface 

 

Despite growing awareness of the importance of mental health on university 

campuses, concerns continue about the well-being of undergraduate university students. 

The first COVID-19 lockdown that students experienced at McMaster University 

provided an opportunity to investigate which activities students organically engage in to 

manage stress experiences. Understanding how students are engaging in stress 

management can help to inform on-campus supports for students, and help to add student 

voices to the conversation about on campus supports to improve students’ help seeking 

behaviours. On campus supports for students are currently dominated by verbal-based 

interventions for individuals with a diagnosis or experiencing a crisis. In Chapter 2, I 

present the results of a survey that we delivered across the McMaster University campus. 

The survey provided information about student stress and anxiety during this difficult 

time, as well as information about the activities students were spontaneously engaging in 

for wellness, and which professional services they would most likely seek out (ie., music 

therapy, art therapy, verbal-based therapy).  

https://doi.org/10.3389/fpsyg.2021.647402
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2.2  Abstract 

 
Participation in extra-curricular activities has been found to associate with 

increased well-being. Here we investigated in a survey (n = 786) what activities 

university students at a Canadian university engaged in during the stressful COVID-19 

pandemic lockdown in April, 2020, which coincided with a novel online exam period, 

and how these activities related to perceived well-being, anxiety (STAI-S), social aspects 

of activities, and personality. Sixty-five percentage of students scored in the high anxiety 

category of the STAI-S, an alarming statistic given that only 24% had reached out for 

professional supports. This is consistent with reports that current supports on university 

campuses are inadequate. Listening to music (92%) and watching movies/series (92%) 

were engaged in most frequently, followed by socializing virtually (89%) and engaging in 

social media (85%). The activities students rated as most helpful to their well-being were 

somewhat different, with outdoor exercise rated highest, followed by socializing virtually 

and listening to music. While all activities were rated as beneficial, those with a social 

component tended to have high ratings, consistent with students attempting to replace lost 

social interactions. Linear regression models found few associations between STAI-S 

scores and other measures, likely because of large individual differences and lack of a 

pre-pandemic baseline needed to assess changes in anxiety. The importance of individual 

differences was evident in that those higher 

in conscientiousness or extraversion or emotional stability were more likely to engage in 

exercise, while those higher in openness to experience were more likely to engage in 

journaling, playing a musical instrument, or singing, with a trend for higher engagement 
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in song writing. Individual differences were also evident in that equal numbers of students 

gave positive and negative comments related to their well-being during the pandemic. 

The individual differences uncovered here suggest that having a variety of proactive 

interventions would likely reach more students. Indeed, 52% indicated an interest in 

online group music therapy, 48% in art therapy and 40% in verbal therapy, despite music 

and art therapies being virtually non-existent on campuses. In sum, the findings highlight 

the importance of choice in extra-curricular activities and therapies that support well-

being. 

2.3 Introduction 

Undergraduate university students fall into an age range that is vulnerable for poor 

mental health, with significantly higher rates of mental health struggles than the general 

population (Lee and Jung, 2018). The situation of a global pandemic would be expected 

to further exacerbate anxiety and impact wellness. In March, 2020, university students in 

Ontario, Canada were asked to stay home and to self-isolate as a precautionary measure 

in response to the COVID-19 global pandemic. This timing coincided with the last weeks 

of classes before final exams, with all classes immediately transitioning to online formats. 

In addition to the academic disruption, students' in-person social activities were also 

severely constrained. Despite the transition to isolation, students may have continued 

participating in extra-curricular activities from home. Extra-curricular activities have been 

shown to be an important part of facilitating problem-solving, enabling expression of 

emotion, enhancing adaptability, and contributing to the development of interpersonal 

skills (Fares et al., 2016). They also appear to be related to the development of self-

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B26
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B15
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regulatory mechanisms underpinning psychological and social outcomes, which is of 

particular importance to this age group as they transition into adult roles (Guilmette et 

al., 2019). 

The goal of the present exploratory research was to investigate participation in, 

and the impact of, extra-curricular activities on wellness in university students during a 

time of high stress and social isolation by making use of the convergence of COVID-19 

stay-at-home precautionary measures and an exam period that had transitioned to an 

online format. Specifically, we investigated (1) which extra-curricular activities 

undergraduate students engaged in on their own volition during this time, (2) which 

activities students reported as contributing to their wellness, (3) how anxious students 

were during this time as revealed by scores on a standardized measure of anxiety, (4) 

relations between anxiety scores and participation in particular activities, (5) whether 

social aspects of activities impacted anxiety levels, (6) whether students' ratings of how 

key activities affected their well-being related to their anxiety levels, (7) whether 

personality traits played a role in the activities chosen and on anxiety, (8) how much 

interest students had in participating in online group music, art and verbal therapy, and (9) 

how students described their experiences during COVID-19 precautionary measures in an 

open-ended format. 

A number of extra-curricular activities have been studied in relation to wellness 

and anxiety, including exercise, use of social media, and creative activities, such as music 

and art. We were particularly interested in music, as it has a long history of supporting 

humankind through pandemics (Bassler, 2020). Media content today suggests this is also 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B5
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the case in the current pandemic; indeed, a new category of music has been identified—

“pandemic pop” (Cross, 2020; Rosen, 2020; Wilson, 2020)—highlighting the importance 

of music during this time. 

Exercise is widely recognized as contributing to health and wellness. Systematic 

reviews and meta-analyses support that engaging in physical activity/exercise increases 

wellness (Reed and Buck, 2009; Rodriguez-Ayllon et al., 2019), while recognizing that 

the amount of exercise is likely important (there may be a minimum amount of weekly 

exercise needed to impact mental well-being). Although Rodriguez-Ayllon et al. (2019) 

found that physical activity improved well-being across many different measures, the 

association between physical activity and anxiety was less clear. Studies examining the 

impact of sedentary behavior find the expected inverse relationship with anxiety, that is, 

sedentary behavior has a small, positive association with anxiety (Allen et al., 2019). 

There are also likely individual differences in the association between exercise and well-

being, with the positive effect of engaging in exercise potentially mediated by genetic 

factors (De Moor et al., 2008). 

The impact of social media on wellness and anxiety is controversial. In a sample 

of adolescents, Woods and Scott (2016) found that greater overall social media use was 

related to higher levels of anxiety and, in a systemic review, Keles et al. (2020) noted a 

general association between social media use and mental health struggles in adolescents, 

although they concluded that the relationship between the two is complex. With regard to 

sedentary screen time, a meta-analysis of observational studies specific to children and 

adolescents found that ~1 h a day of screen time associated with decreased symptoms of 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B38
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B46
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B36
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B37
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B37
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B48
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B24
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depression, whereas 2 h or more per day associated with increased symptoms of 

depression (Liu et al., 2016). It should be noted, however, that these findings were only 

significant for those younger than 14 years of age. A systematic review and meta-analysis 

by Wang et al. (2019), also supports that increased screen time results in increased 

symptoms of depression, although in this analysis the findings were only significant in 

females. Passive screen time also has been associated with anxiety severity (Maras et 

al., 2015). The type of screen-based activity, and particularly whether it involves passive 

vs. active engagement, likely affects whether the impact is positive, negative, or neutral. 

However, the picture here is far from clear. Video games, but not television or general 

computer use, may be related to more severe symptoms of anxiety (Maras et al., 2015), 

but other studies have suggested that video games could have a positive impact on 

wellness (Johnson et al., 2013). 

Creative activities, including music, can reduce anxiety according to Toyoshima et 

al. (2011). This study found that when people participated in creative arts activities that 

they had prior experience with, all the activities, including calligraphy, clay molding, and 

piano playing, reduced anxiety compared to a control group who sat silently for an 

equivalent amount of time. This suggests that there are likely individual differences in 

how beneficial a particular creative activity may be. Perruzza and Kinsella (2010) 

completed a literature review to examine the perceived outcomes of creative arts 

occupations with respect to health and well-being and concluded that the creative arts 

support overall wellness. A systematic review of the use of creative arts activities as 

interventions to promote mental well-being found that nine articles out of 11 highlighted 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B28
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B45
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B29
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B29
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B43
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B33
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“significant improvements in well-being,” including ratings of mood, self-esteem, and 

interactions with others (Leckey, 2011). A review of the literature supports the use of 

music listening to positively impact preoperative anxiety, and more generally to promote 

relaxation (Biley, 2000). Some studies report that everyday listening to music and 

creating music may serve as proactive tools to promote or maintain well-being. 

Linnemann et al. (2015) found that university students had lower subjective stress levels 

after listening to music in a naturalistic study where students completed assessments 

multiple times a day over 5 days. Participating in music has also been linked to increased 

wellness, lowered burnout rates, and is highly recommended during medical training 

(Fares et al., 2016). 

In the present study, to examine the nine questions outlined above, we created an 

online survey and administered it about 1 month after the start of the COVID-19 

precautionary measures, which also coincided with students' exam period, thus creating a 

situation of potentially high anxiety. To examine the extent of students' participation in 

different extra-curricular activities, we asked students which activities from a list of 16 

they were engaging in (as well as to indicate other activities not listed). For those 

activities they were engaging in, we asked how much they felt each activity contributed to 

their well-being and whether they engaged in the activity alone or with others (either in 

person or virtually). We also obtained a measure of their current state anxiety using the 

State portion of the standardized State Trait Anxiety Inventory (STAI-S; Spielberger et 

al., 1983) and a measure of the Big Five personality traits using the standardized Ten-

Item Personality Inventory (TIPI; Gosling et al., 2003). Finally, we probed their interest 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B25
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B27
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B15
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B39
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B18
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in participating in online group music, art and verbal therapies and asked about their 

experiences during the COVID-19 precautionary measures in an open-ended question. 

To address our nine main questions, we used a combination of descriptive 

statistics; exploratory linear regression models to determine what factors predicted 

anxiety scores; and content analysis of the open-ended questions about COVID-19 

experiences. Unfortunately, it was not possible to obtain a measure of their state anxiety 

prior to this stressful period so we were unable to examine how much state anxiety 

changed from before to during the COVID-19 restrictions. We expected music, exercise, 

social media and creative arts to be popular activities during the time of the survey and 

for participation in these activities to correlate with perceived wellness benefit and with 

STAI-S anxiety scores. We also expected student self-reported ratings of how much an 

activity contributed to their wellness to be related to their anxiety scores. 

Recognizing that social engagement can contribute to wellness (Caldwell et 

al., 1992; Brajša-Žganec et al., 2011; Doerksen et al., 2014), and that a lack of social 

connection is associated with poorer health, including increased depression and social 

anxiety (Morina et al., 2020), we asked students whether they participated in their extra-

curricular activities alone or with others. We expected the COVID-19 social restrictions 

to motivate students to engage in activities that promote a feeling of being connected to 

others. Additionally, we anticipated that engaging in activities with others, whether in 

person or virtual, would relate to lower anxiety scores. 

Individual differences in personality is a key factor in how different people 

manage state-anxiety and the enjoyment of extra-curricular activities. A metasynthesis 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B31
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conducted by Strickhouser et al. (2017) suggested that personality predicts overall health 

and well-being. In addition, several studies indicate that personality predicts which 

activities people choose to engage in (Wolfradt and Pretz, 2001; Aaron et al., 2011; Gil 

De Zuniga et al., 2017; Gjermunds et al., 2020). Thus, we investigated how personality, 

as measured by the TIPI, related to anxiety levels and which extra-curricular activities 

individuals chose to participate in during the pandemic. As per Bunevicius et al. (2008), 

we expected the trait of high emotional stability as measured by the TIPI to relate to 

lower anxiety scores on the STAI-S. We also expected that students who scored higher on 

the openness trait on the TIPI would engage more in creative activities such as music and 

art (Kaufman et al., 2016; Gjermunds et al., 2020). 

Finally, an important long-term goal of the present study was to inform 

development of further supports for wellness on university campuses. Currently, in 

Canada mental health supports are almost entirely limited to verbal therapies and are 

often only accessible once a crisis has been reached. In thinking about 

establishing proactive supports to help students manage stress and anxiety before they 

reach critical levels, and while recognizing the importance of individual differences by 

offering a variety of programs, in the present survey we asked students to indicate their 

interest in participating in online group music, art, and verbal therapies. Although music 

and art therapy are used in other situations as interventions for mental and physical 

conditions, including depression, they are seldom offered on university campuses in 

Canada. A critical review of art-based therapies in mental health recovery indicates that 

such interventions can lead to improved self-esteem, self-discovery, empowerment, self-

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B41
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B47
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B17
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expression, rebuilding of identity, self-validation, motivation, and sense of purpose (Van 

Lith et al., 2013). In addition to gauging interest in proactive group music, art, and verbal 

therapies, our content analysis of students' responses to the open-ended question 

regarding their experiences during the COVID-19 restrictions may further inform the 

need for, and types of, interventions that would be impactful. 

2.4 Methods and Materials 

2.4.1 Participants 

A convenience sample of 786 full-time undergraduate students at McMaster 

University completed the survey (144 male, 634 female, 4 non-binary and 4 preferred not 

to answer; 50% selected the age category 19–20 years; 17% <19 years; 29% 21–22 years; 

3% 23–24 years; 1% >24 years). 26 (3%) were international students; the majority (82%) 

were enrolled in the Faculty of Science; and the majority were living in a detached home 

(61%) with their parents (69%) and siblings (56%) during the lockdown. 17% reported a 

psychological or neurological disorder. The TIPI revealed distributions for each of the 10 

indicators that closely matched those previously reported for the same age range (Gosling 

et al., 2003). Questions related to musical background revealed 55% of the students could 

play an instrument, 6% played an instrument professionally, 44% had an immediate 

family member who played an instrument, and 26% could play by ear. 41% of students 

listened to music 1–10 h/week, 29% listened 10–20 h/week, 15% listened 20–30 h/week, 

and 12% listened more than 30 h/week. When asked to rate how closely they pay 

attention when listening to music from 1 (music is always background only) to 5 (always 

pay attention to music), the average rating was 3.31. The top three styles of music listened 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B44
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B18
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to were Pop (84%), R&B (63%), and Rap (52%). An additional 126 students began but 

did not complete the survey. Recruitment methods included social media platforms, direct 

emails (from Faculty of Science; School of the Arts), and announcements on McMaster's 

online learning platform Avenue to Learn. We did not have a target number of 

participants but simply analyzed all completed surveys. It is possible that the sample was 

biased, as students concerned about their mental health may have been more or less likely 

to participate. Students were informed that they could win one of twenty $50 CAD prizes 

by participating in the survey. The protocol was approved by the McMaster Research 

Ethics Board. 

2.4.2 Materials 

A survey was created (see Supplementary Materials for the full survey) consisting 

of 35 questions related to demographics, musical background, and participation in extra-

curricular activities, followed by a question on interest in participating in group online 

music, art, and verbal therapy, an open-ended question on their experiences during the 

COVID-19 restrictions, and ending with two standardized questionnaires on anxiety 

levels (STAI-S) and personality traits (TIPI). Concerning extra-curricular activities, 

students first indicated whether they participated in each of the 16 extra-curricular 

activities listed (with the option to add additional activities not on the list). The list of 

activities can be seen in Figure 1. For each activity in which they participated, students 

were asked to give subjective ratings of how much they felt that each activity supported 

their overall well-being during the COVID-19 precautions (1 = not at all; 7 = extremely). 

For each activity students reported participating in, they were asked if they participated in 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#SM1
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the activity alone, with those in their household, or with others over the internet. Students 

were also asked if they participated in any activities more presently than prior to the 

COVID-19 precautionary measures. To gauge interest in proactive online group therapies, 

students were asked whether they would be interested (yes, no, maybe) in participating in 

each of group music, art, and verbal therapy. It was mandatory to complete each question 

in order to move through the survey (but sensitive questions included the response option 

“prefer not to answer”). 

------------------------------Insert figure 1---------------------------- 

There were two optional questions. Students were asked whether they had sought 

mental health support and, if so, the type of support. Finally, in an open-ended question, 

students were asked to describe their experiences during the COVID-19 lockdown. 

State-Trait Anxiety Inventory (STAI-S) 

The State-Trait Anxiety Inventory (STAI) is a self-report questionnaire created to 

measure a person's level of anxiety. The original inventory (Form X) was revised in 1979 

to replace items that had weak psychometric properties for certain groups, to better 

discriminate between feelings of anxiety and depression, and to improve its factor 

structure (Spielberger et al., 1983). The updated inventory (Form Y; Spielberger et 

al., 1980) was used in the present study. The STAI consists of two forms. The Trait form 

(STAI-T) measures individual differences in anxiety proneness and a person's general 

anxiety levels, while the State form (STAI-S) measures the intensity of the participant's 

anxiety at the moment of testing, in the recent past, or how they anticipate they would feel 

in a hypothetical situation (Spielberger et al., 1983). We asked students to answer the 

questions based on their present state. Each form consists of 20 statements. On the STAI-

S, participants rate the intensity of their feelings on a Likert scale from (1) not at all to (4) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B39
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B40
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B39


Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 34 

very much so. Spielberger et al., collected normative adult data for these forms from 4 

different groups: working adults (N = 1,838), college students (N = 855), high school 

students (N = 424), and military recruits (1964). The STAI-S showed good reliability and 

validity across the different normative groups; Cronbach's alpha = 0.86–0.95, and median 

item-remainder correlation = 0.55–0.63 (Spielberger et al., 1983). Construct validity was 

tested in two studies by comparing the mean STAI-S scores of college students in 

anxiety-inducing conditions (e.g., how they would feel just before an important exam, 

after being interrupted on the third administration of the Concept Mastery Test 

(Terman, 1956), or after watching a stressful movie) to mean STAI-S scores in control or 

relaxed conditions (e.g., normal form procedures, after a relaxation training period). In 

both studies, the anxiety-inducing conditions resulted in higher scores (Spielberger et 

al., 1983). The adequate reliability and validity of this instrument across different 

populations was also confirmed in a paper summarizing reported psychometric properties 

reported in 75 studies using the STAI (Barnes et al., 2002). In the present study, the 

STAI-S scores were used to examine students' anxiety levels, and as the dependent 

variable in exploratory regression analyses. 

Ten-Item Personality Inventory 

The Ten-Item Personality Inventory (TIPI) is a self-report questionnaire that 

measures a person's Big Five personality dimensions: extraversion, agreeableness, 

conscientiousness, emotional stability, and openness to experiences (Gosling et al., 2003). 

The questionnaire consists of 10 pairs of words (e.g., extraverted, enthusiastic). 

Participants rate the extent that each pair of traits applies to themselves on a Likert scale 

from (1) disagree strongly to (7) agree strongly. The TIPI has been shown to have good 

validity: mean convergent r with the Big-Five Inventory = 0.77, convergent r with the 

NEO Personality Inventory-Revised = 0.56–0.68, mean test-retest reliability = 0.72 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B39
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B42
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(Gosling et al., 2003). Norms were also established with this sample (N = 1,813) (Gosling 

et al., 2003). In the present study, the TIPI was used to see if personality traits were 

related to anxiety levels and which extra-curricular activities students engaged in. 

2.4.3 Procedure 

Students were informed that the survey would take ~20 min to complete. The 

initial page of the survey contained the letter of information and students gave consent 

online. The survey was anonymous, and students were provided the option to withdraw 

from the survey at any time while remaining eligible for the draw (see Participants 

section). After the submission of the survey (or if they chose not to complete) students 

were provided with links to mental health resources and the option to enter the draw. The 

survey was made available from April 21st−30th 2020, coinciding with the exam period 

at McMaster University. 

2.4.4 Data Analysis 

First, descriptive statistics of students' responses were collated to answer our first three 

questions: Question 1: Which extra-curricular activities did undergraduate students 

engage in on their own volition during this time? Question 2: Which activities did 

students report as contributing to their wellness? Question 3: How anxious were students 

as measured by the standardized STAI-S during this time? 

Second, exploratory analyses using linear regression models in R version 4.0.2 (R 

Core Team, 2019) were conducted to examine the following questions: Question 4: How 

did participating in each key activity relate to anxiety scores? Question 5: Did social 

aspects—participating in activities alone or with others—impact wellness and anxiety? 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B18
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Question 6: Did students' ratings of how key activities affected their well-being relate to 

their state anxiety scores? Question 7: Did students' personality traits relate to their state 

anxiety scores or the activities they chose to participate in? Each model was fitted using 

STAI-S scores as the dependent measure. To control for the fact that women report higher 

stress levels than men (Bayram and Bilgel, 2008; Al-Qaisy, 2011) we included participant 

gender as a control variable in each model. To ensure proper fit, we removed any students 

who either did not report their gender (four students) or reported a gender other than male 

or female (four students) as there was not enough data in these categories to analyze. This 

resulted in data from 778 students being included in the models. Furthermore, we 

included the result of the question “Have you ever been diagnosed with a 

neurological/psychological disorder?” as a control variable. We chose to focus on nine 

key activities out of the 16 in the survey based on two criteria: they were chosen by a 

substantial number of students and/or were related to a priori predictions concerning 

music and well-being. The nine key activities analyzed were (1) playing an instrument or 

singing, (2) listening to music, (3) writing songs, (4) participating in social media, (5) 

watching movies and TV series, (6) playing computer games, (7) outdoor exercise, (8) 

indoor exercise, and (9) journaling. For each question, single models were created for 

each of the nine key activities. These models are exploratory; we corrected for multiple 

comparisons using the Bonferroni correction. 

Third, answers to the question on interest in participating in online group music, 

art, and verbal therapy were tabulated to answer Question 8: How much interest did 

students report in participating in online group music, art and verbal therapy? 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B6
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Finally, to answer Question 9: How did students describe their experiences during 

COVID-19 precautionary measures, answers to the open-ended question inviting students 

to describe their experiences during the precautionary measures of the first wave of the 

COVID-19 pandemic were independently categorized by two researchers. Initial searches 

indicated that comments could be categorized at a high level into positive and negative 

categories. Each researcher further independently identified subthemes within each of the 

positive and negative categories. On amalgamation of their results, 3 positive subthemes 

and 3 negative subthemes were identified. 

2.5 Results 

2.5.1 Descriptive Analyses 

Question 1: Which Extra-Curricular Activities Did Undergraduate Students Engage in of 

Their Own Volition During This Time? 

The number of students who reported engaging in each of the 16 extra-curricular 

activities is shown in Figure 1. It can be seen that the two top activities were listening to 

music (92% of students) and watching movies/series (92%), followed by socializing with 

others over social media or phone (89%). Listening to music was the top activity that 

students engaged in alone (82%), socializing with others virtually using social media or 

phone was the top activity engaged in with others over the internet (74%), and watching 

movies was the top activity engaged in with those in the same living space (65%). A full 

list of how students engaged in each activity is presented in Figure 2. 

----------------------------------Insert Figure 2--------------------------------------- 

Question 2: Which Activities Did Students Report as Contributing to Their Wellness? 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/figure/F1/
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For each extra-curricular activity that students reported engaging in, they rated 

how helpful that activity was for their well-being on a scale from 1 (not helpful) to 7 

(extremely helpful). Mean ratings for each activity are shown in Figure 3. The top-rated 

activities were outdoor exercise (M = 5.8, SE = 0.07), socializing with others through 

social media or phone (M = 5.6, SE = 0.06), and listening to music (M = 5.4, SE = 0.06). 

----------------------------------Insert Figure 3--------------------------------------- 

Question 3: How Anxious Were Students as Measured by the Standardized STAI-S During 

This Time? 

Scores on the STAI-S revealed that, as a group, students showed high anxiety 

(Figure 4). 507 students (65%) scored in the high anxiety category. By gender, 67% of 

female students compared to 54% of male students scored in this high anxiety category. 

Females also had a higher mean STAI-S score than males [females: M = 50.89, SE = 

0.50; males: M = 45.58, SE = 0.95; t(227.63) = 4.67, p < 0.001]. 187 students (24%) 

reported they had reached out for supports through the McMaster University Wellness 

Centre or another professional support system. Together these scores suggest that students 

were highly stressed during the precautionary measures imposed during the first wave of 

the pandemic. 

----------------------------------Insert Figure 4--------------------------------------- 

2.5.2 Exploratory Regression Analyses 

Question 4: How Did Participating in Each Key Activity Relate to Anxiety Scores? 

With this group of models, we were interested in the effect of participating in each 

activity on a participant's state anxiety score. We dummy-coded whether the participant 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/figure/F3/
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reported participating in the activity or not during the initial wave of the COVID-19 

pandemic. As noted in the statistical analyses section in the Methods, participant gender 

and whether they reported having a psychological disorder were included as control 

variables. No activity significantly predicted a change in state anxiety after controlling for 

multiple comparisons (see Table 1 for the main effect of each activity). There was a 

significant effect of gender and whether they reported having a psychological disorder on 

their STAI-S score in every model. Watching movies/series during the start of the 

pandemic was associated with a lower STAI-S score by 3.6 points (t = −2.22; 

uncorrected p = 0.027; corrected p = 0.24). In this model, men reported a state anxiety 

score of 4.48 points lower than women (t = −3.99; uncorrected p < 0.001; corrected p < 

0.001). Furthermore, students who reported a psychological disorder had an anxiety score 

that was 6.11 points higher than students without a psychological disorder (t = −3.99; 

uncorrected p < 0.001; corrected p < 0.001). Thus, future research could look at the effect 

of watching movies and TV series on anxiety during times of high stress. 

----------------------------------Insert Table 1--------------------------------------- 

Question 5: Did Social Aspects—Participating in Activities Alone or With Others—Impact 

Anxiety? 

With this group of models, we were interested in whether there was a benefit to 

participating in the extra-curricular activities with other individuals. We asked students 

whether they did each activity alone, with others in person, or with others online. We 

coded individuals as “participating with others” if they responded yes to either “with 

those in self-isolation with you” or “socially using the internet,” even if they reported 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/table/T1/
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participating in the activity alone. A negative estimate indicates that performing an 

activity with others (compared to doing so alone) is associated with lower STAI-S scores. 

As noted in the statistical analyses section in the Methods, participant gender and whether 

they reported having a psychological disorder were included as control variables. These 

two variables were consistently predictive of STAI-S score. After correcting for multiple 

comparisons, there were no significant differences in any of the activities (see Table 2 for 

the main effect of each activity). Playing computer games with others resulted in a STAI-

S score of 4.97 points less than those who played alone (t = −2.67; uncorrected p = 0.008; 

corrected p = 0.072). Engaging in indoor exercise with others was associated with a 

STAI-S score of 2.84 points lower than doing indoor exercise alone (t = −2.66; 

uncorrected p = 0.008; corrected p = 0.072). Future research can investigate the effects of 

playing computer games and exercising indoors with others on state anxiety during a time 

of crisis. 

----------------------------------Insert Table 2 --------------------------------------- 

Question 6: Did Students' Ratings of How Key Activities Affected Their Well-Being 

Relate to Their State Anxiety Scores? 

With this group of models, we were interested in the relation between state 

anxiety scores and students' perception of an activity's helpfulness on their well-being. In 

the questionnaire, students rated how well each activity supported their overall well-being 

during the COVID-19 precautions on a scale from 1 (not at all) to 7 (extremely). A 

negative estimate indicates that with increases in how helpful a particular activity was 

rated for well-being, STAI-S scores decreased. As noted in the statistical analyses section 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/table/T2/
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in the Methods, participant gender and whether they reported having a psychological 

disorder were included as control variables. For three activities (social media, outdoor and 

indoor exercise), student reports that the activity was helpful for well-being were 

associated with lower STAI-S scores (see Table 3 for the main effect of each activity). 

For every 1-point increase in well-being rating for social media, STAI-S scores were 

lower by 0.90 points (t = −3.72; uncorrected p < 0.001; corrected p < 0.01). For every 1-

point increase in well-being rating for outdoor exercise, STAI-S scores were lower by 1.4 

points (t = −3.39; uncorrected p < 0.001; corrected p < 0.01). For every 1-point increase 

in well-being rating for indoor exercise, STAI-S scores were lower by 1.41 points (t = 

−4.44; uncorrected p < 0.001; corrected p < 0.001). Thus, finding these activities helpful 

for well-being was associated with lower anxiety. In addition, for all activities, the 

direction of the effect was in the appropriate direction, indicating that higher helpfulness 

ratings on each activity were associated with lower anxiety scores, although most did not 

reach significance. 

----------------------------------Insert Table 3 --------------------------------------- 

Question 7: Did Students' Personality Traits Relate to Their State Anxiety Scores or the 

Activities They Chose to Participate in? 

With this group of models, we were interested in the relation between each of the 

five personality traits (as measured by the TIPI on a scale from 1 to 7) on students' state 

anxiety scores and on particular extra-curricular activities they chose to engage in. As 

noted in the statistical analysis section in the Methods, participant gender and whether 

they reported having a psychological disorder were included as control variables. We 
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included all five TIPI traits as main effects. Beta-values for each TIPI trait represent the 

change in STAI-S score with a one-point increase on the 7-point personality trait scale. 

Individuals who scored high in conscientiousness or emotional stability had lower STAI-

S scores (conscientiousness: B = −0.900, t = −2.89, p = 0.0039; emotional stability: B = 

−4.85, t = −17.19, p < 0.001). 

We built additional binomial generalized linear models to look at the effect of TIPI traits 

on participation in the various extra-curricular activities during the COVID-19 lockdown. 

We included participants' gender and the presence/absence of a psychological disorder as 

control variables, and included all five TIPI variables as our main effects of interest. P-

values were corrected to account for multiple comparisons (running models on the nine 

activities of interest). Individuals who were higher in openness to experience were more 

likely to participate in song writing (B = 0.453, z = 2.27, uncorrected p = 0.023; 

corrected p = 0.21), journaling (B = 0.315, z = 3.56, uncorrected p = 0.00037; 

corrected p = 0.0033) and playing an instrument or singing (B = 0.347, z = 4.38, 

uncorrected p < 0.001; corrected p < 0.001). Individuals who were higher in 

conscientiousness were more likely to participate in indoor exercise (B = 0.260, z = 3.60, 

uncorrected p = 0.00032; corrected p = 0.0029) and social media (B = 0.179, z = 2.05, 

uncorrected p = 0.040; corrected p = 0.36), and were less likely to play video or computer 

games (B = 0.224, z = B=3.24, uncorrected p = 0.0012; corrected p = 0.011). Individuals 

who were higher in extraversion were more likely to participate in indoor exercise (B = 

0.156, z = 2.63, uncorrected p = 0.0086; corrected p = 0.078), outdoor exercise (B = 

0.114, z = 2.22, uncorrected p = 0.0262; corrected p = 0.24), and social media (B = 
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0.159, z = 2.16, uncorrected p = 0.031; corrected p = 0.28). Individuals who were higher 

in emotional stability were more likely to participate in outdoor exercise (B = 0.120, z = 

2.03, uncorrected p = 0.042; corrected p = 0.38) and individuals who were higher in 

agreeableness were less likely to play video or computer games (B = 0.161, z = 2.14, 

uncorrected p = 0.033; corrected p = 0.29). No personality traits predicted watching 

movies or TV series or listening to music. Together these analyses indicate that there are 

large individual differences related to personality traits in students' choices of extra-

curricular activities, suggesting that to engage the maximum number of students in 

proactive wellness initiatives, a variety of programs would be beneficial. 

Question 8: How Much Interest Did Students Report in Participating in Online Group 

Music, Art, and Verbal Therapy? 

When asked about interest in participating in three types of online group therapy, 

52% indicated that either they were interested or were maybe interested in participating in 

music therapy. The percentage for art therapy was comparable at 48%. The percentage for 

verbal therapy was lower at 40%. The complete breakdown by gender can be seen 

in Figure 5. Together these results suggest considerable interest in group music and art 

therapy among university students. 

----------------------------------Insert Figure 5 --------------------------------------- 

2.5.3 Content Analysis of Open-Ended Responses 

Question 9: How Did Students Describe Their Experiences During COVID-19 

Precautionary Measures in an Open-Ended Format? 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/figure/F5/
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145 students (18%) responded to the open-ended question “Please add any 

additional information that you feel comfortable sharing about how you are coping at this 

time of change as a result of the COVID-19 pandemic.” Comments were fairly evenly 

split between expressing positive (73 comments) and negative (78 comments) experiences 

(see Table 4). A few students wrote more than one comment, giving rise to a total of 151 

comments analyzed. Within the positive category, three subthemes surfaced: (1) positive 

impact of engaging in self-care (n = 15 comments), (2) positive impact of engaging in 

activities (n = 40), and (3) impact of keeping a positive attitude (n = 18). Three subthemes 

also surfaced within the negative category: (1) negative impact on studies (n = 24), (2) 

negative impact on well-being (n = 45), and (3) negative impact due to living 

arrangements (n = 9). The full set of responses in each subtheme is available 

in Supplementary Materials, Section B. Table 4 shows an example response for each 

subtheme. 

2.6 Discussion 

It is recognized that participating in extra-curricular activities have cognitive, 

social and mental health benefits (Fares et al., 2016), and this may be even more 

important during stressful times when social interactions are limited. In our survey, the 

most popular extra-curricular activities students reported engaging in during the pandemic 

lockdown were listening to music (92% of students), watching movies/series (92%), 

socializing with others virtually (89%), and engaging in social media (85%) (see Figure 

1). Interestingly, these activities were engaged in by a greater number of students than 

indoor exercise (74%) or outdoor exercise (53%), despite exercise being an activity that is 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/table/T4/
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known to lower stress (Reed and Buck, 2009; Rebar et al., 2015). One limitation in 

interpreting these numbers, however, is that we did not gather data on how often or for 

what duration of time students engaged in these activities. Nor do we know how the types 

of activities engaged in may have changed pre to post pandemic, or whether the amount 

of time spent engaging in each activity changed compared to pre-pandemic levels. 

Nonetheless, it is interesting that listening to music was one of the two activities engaged 

in by the most students during this time, suggesting that music was important to them. 

Also of interest was that watching movies/series, socializing with others virtually, 

and engaging in social media were done to a large extent with others, either in person or 

virtually (see Figure 2), compared to alone. Even for music listening, 36% of students 

reported engaging in this activity with others in person and 44% reported engaging in this 

activity with others virtually (see Figure 2). Together these numbers suggest that the 

activities students were engaging in the most tended to be ones in which they 

incorporated a social component. In turn, this suggests that extra-curricular activities were 

serving the important function of increasing students' social interactions with others. 

When asked how much students felt that each extra-curricular activity contributed 

to their well-being, the mean ratings for all of the 16 activities were above 4 on a scale 

from 1 (not helpful) to 7 (extremely helpful), and the mean across all activities was 5.0. 

This corroborates previous literature on the positive impact of extra-curricular activities 

on wellness (Fares et al., 2016). The data from the present study suggests, further, that 

this is also true during a highly stressful time involving social isolation. Despite the fact 

that only 53% of students reported engaging in outdoor exercise, it received the highest 
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rating (5.8 ± 0.07) for contributing to well-being. This is consistent with many studies 

showing that engaging in exercise is beneficial for mental health and well-being (Reed 

and Buck, 2009; Rebar et al., 2015). Interestingly, exercising indoors (5.4 ± 0.07) was 

rated as having lower benefit than exercising outdoors, despite the fact that more students 

engaged in indoor exercise. One speculation is that this relates to the fact that students 

engaged in outdoor exercise to a greater extent with others than was the case with indoor 

exercise, again suggesting that during the pandemic, activities incorporating social 

interaction were felt by students to lead to the most benefit. Consistent with this is also 

that ratings were high for the perceived well-being benefits of socializing with others 

virtually (5.6 ± 0.06) and listening to music (5.4 ± 0.06), both of which were engaged in 

to large extent with others, whether virtually or in person (see Figure 2). 

To obtain a more objective indication of students' anxiety during the convergence 

of the initial pandemic lockdown and a newly virtual exam period, students completed the 

STAI-S. Scores were alarmingly high, with 65% scoring in the high anxiety category 

(see Figure 4). The expected norms for state anxiety by gender are 36.47 for males and 

38.76 for females (Spielberger et al., 1983). The cut off for the high anxiety category is 

commonly classified as 45 and above (Kayikcioglu et al., 2017) and the students in the 

present study had an average of 49.69 with more females (67%, M = 50.59) than males 

(54%, M = 45.58) falling in the high anxiety category, consistent with previous findings 

(Moyser, 2020). However, interpretation of these results needs to be qualified by several 

factors. First, it is possible that the sample was biased. For example, students with mental 

health concerns might have been more likely to complete the survey; alternatively, 
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students with mental health concerns may have avoided completing the survey. Second, 

many more female than male students completed the survey (82%), despite the 

percentage of female students at McMaster being 63%. It is possible that there is a greater 

stigma for male students than for female students to think about or admit to challenges 

related to their well-being (Chatmon, 2020). It is also possible that the lower STAI-S 

scores in males in the present study reflects that those with concerns about their mental 

health chose not to participate. Interestingly, the number of students who reported 

reaching out for support through the McMaster University Wellness Centre or other 

professional support systems was only 24%, despite 67% scoring in the high anxiety 

category of the STAI-S. This suggests that many students who may have benefitted from 

a mental health intervention were not getting professional support during this time. 

A series of exploratory analyses revealed that STAI-S scores were not 

significantly related to participation in any particular key extra-curricular activity after 

controlling for multiple comparisons. However, in general, both reporting to have a 

psychological disorder and being female were associated with higher STAI-S scores. This 

suggests that the STAI-S scores may have reflected individual differences in trait anxiety 

to a greater extent than whether particular extra-curricular activities lowered anxiety 

during the stressful pandemic circumstances. We were of course unable to obtain STAI-S 

scores pre-pandemic, so it was impossible to examine how anxiety scores changed from 

before to during the pandemic in relation to what activities students chose to engage in. 

As well, the study was exploratory in that we did not have random assignment to 

participate in particular extracurricular activities. It thus remains for future studies to 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B11
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examine how various extra-curricular activities may moderate changes in anxiety when 

students are placed in stressful circumstances. 

Similarly, exploratory analyses concerning whether participating in particular key 

activities alone or with others (whether in person or virtually) found no effects after 

controlling for multiple comparisons. However, there were trends that playing computer 

games with others and that engaging in indoor exercise with others were associated with 

lower STAI-S scores when compared to participating in these activities alone. The same 

caveat applies here of course, that we do not have pre-pandemic STAI-S scores, so we 

cannot determine whether participating in particular activities socially during the 

lockdown was associated with a smaller pre to during change in anxiety compared to 

participating in those activities alone. 

Exploratory analyses of whether STAI-S scores related to students' ratings of how 

participation in key activities affected their well-being revealed a positive relationship for 

every activity, but only three of these reached significance levels after correction for 

multiple comparisons: engaging in social media, indoor exercise and outdoor exercise. 

Again, if we had been able to obtain STAI-S scores before and during the lockdown, and 

been able to examine changes in anxiety, it is possible that stronger relations might be 

found between students' ratings of how effective an activity was and how much their 

anxiety changed pre to during pandemic lockdown. 

These exploratory analyses all suggest that individual differences likely play a 

large role in how students respond to stress, which activities they find helpful for their 

well-being, and the extent to which social aspects affect their well-being. As a 
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preliminary foray into examining this question, we investigated how the five personality 

traits measured by the TIPI related to STAI-S anxiety scores, as well as to the activities 

participants chose to engage in. We first noted that students who scored high in 

conscientiousness or emotional stability had lower STAI-S scores. We are unable of 

course to determine whether this represents lower trait anxiety or a superior ability to 

cope with stress. However, the findings are consistent with Bunevicius et al. (2008) that 

emotional stability is related to anxiety and with Strickhouser et al. (2017), that 

conscientiousness is related to anxiety. Of interest here is that participation in some 

particular extracurricular activities was associated with particular personality traits. In 

particular, participating in exercise was significantly higher in individuals scoring high in 

conscientiousness, extraversion or emotional stability. Engaging in journaling and playing 

an instrument or singing were significantly higher in individuals who scored high on 

openness to experience, with a trend for higher engagement in song writing. No 

personality traits were associated with listening to music or to watching movies or TV. 

However, the vast majority of students engaged in these activities, so a lack of association 

with personality traits may reflect ceiling effects. In future studies, measures of how often 

students engage in these activities, rather than simply whether they engage in them or not, 

might be more sensitive at picking up how they relate to personality differences. What is 

clear from the present data is that listening to music and watching movies or TV are very 

common extracurricular activities regardless of personality. In general, from the present 

study, we cannot determine whether particular extracurricular activity choices were 

similar pre to during the pandemic, but the important point is that individual differences 
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likely lead people to participate in different extracurricular activities, all of which may be 

beneficial for their mental health. 

Further to the question of individual differences, we found a variety of responses 

when students were simply asked to share their experiences during the COVID-19 

precautionary measures. We were surprised to find that about half the responses were 

positive while half were negative. For example, some students found living at home a 

positive experience while others found it a negative experience. Some students were 

happy to have time to engage in particular activities, whether cooking or engaging in self-

care, whereas others keenly felt the negative impact of in-person isolation from their 

friends. 

The question of individual differences is critical when thinking about providing 

mental health supports for students on university campuses. University students are at a 

vulnerable age for mental health struggles compared to the general population (Lee and 

Jung, 2018), a situation likely exacerbated by the pandemic lockdown. Currently, 

university mental health supports in Canada tend to be limited to verbal-based therapies. 

According to the Canadian Alliance of Student Associations, wait times to see a campus 

counselor can be up to 2–3 months, potentially contributing further to a mental health 

crises that might have otherwise been prevented (Max and Waters, 2018). In 2016, 40% 

of individuals under the age of 24 who visited an emergency department for a mental 

illness or addiction problem in Ontario had not received mental health care from a family 

doctor, pediatrician, or psychiatrist within the past 2 years (Health Quality Ontario, 2018). 

Three considerations arise from this situation. First, there needs to be a way to scale 
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up mental health supports to reach more students. Second, a proactive approach is 

needed, so that students have supports for managing stress and anxiety before crises are 

reached. And, third, individual differences need to be considered, so that optimal supports 

for individual students are available. 

The present survey was conducted in part to gauge students' needs and interest in 

additional alternative mental health supports on university campuses. In particular, we 

were interested in music- or art-based group therapies. Currently, such supports are rare 

on university campus, but such therapies could go some way to addressing the three 

considerations outlined here. Group therapies are cost effective and scale up easily, they 

can be delivered to students proactively prior to or without a specific diagnosis, and they 

could provide an alternative for students who prefer not to engage in individual therapy. 

In our survey, 52% of students indicated they either were interested or might be interested 

in group music therapy. A comparable percentage indicated interest in group art therapy 

(48%), while the percentage interested in verbal group therapy was lower at 40%. 

Combined with other findings from our survey—that students felt that engaging in 

musical extracurricular activities was beneficial for their well-being, that they often 

engaged in music listening with others (whether virtual or in person), that students tended 

to rate activities as more beneficial when they involved a social component, and that 

different personality traits were associated with which extracurricular activities students 

chose to engage in—this suggests that offering proactive group music therapy on 

university campuses would be of interest to a substantial number of students, and could 

be a cost effective way to provide a social, proactive mental health support to a significant 
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subset of students for whom such an approach might be more optimal than verbal therapy. 

To this end, we are currently conducting a randomized control study using questionnaire 

and physiological measures to compare the benefits of participating in different types of 

group music therapies and group verbal therapy. 

2.7 Conclusions 

A survey of over 700 students at a Canadian university during the pandemic lockdown in 

April 2020 revealed that students were feeling highly anxious, with 65% scoring in the 

high anxiety category of the standardized STAI-S measure. Previous studies have shown 

that participation in extracurricular activities is associated with cognitive, social and well-

being benefits. Results of the present survey revealed that students engaged in a variety of 

extracurricular activities during this time, the most popular being listening to music, 

watching movies and series, socializing with others virtually, and engaging in social 

media. All extracurricular activities were rated as being beneficial for well-being, with the 

highest ratings going to outdoor exercise, socializing virtually with others and listening to 

music. Social interaction was important in these activities, with students reporting 

engaging with others (virtually or in person) in the activities reported to be most 

beneficial. After correction for multiple comparisons, there were few significant 

associations between STAI-S scores and self-report measures, likely because we did not 

have a pre-pandemic measure of STAI-S and therefore could not examine changes in 

STAI-S scores. However, it was clear that individual differences in the choice of, and 

perceived benefit of, different extracurricular activities were large. Individual differences 

in activity choice were significantly related to personality characteristics, with individuals 
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higher in conscientiousness or extraversion or emotional stability more likely to engage in 

exercise, and those higher in openness to experience more likely to engage in journaling 

and playing a musical instrument or singing with a trend for higher engagement in song 

writing. That the current practice on university campuses of providing almost exclusively 

verbal therapy, and few options of proactive (i.e., before crisis) group therapies, is not 

meeting the needs of many students was evident in that 52% of respondents were either 

interested or maybe interested in proactive group music therapy and 48% in proactive 

group art therapy, while 40% were potentially interested in group verbal therapy. The 

results of this survey suggest that providing a variety of proactive social (group) therapy 

options for students would likely contribute substantially to students' mental health and 

well-being. 
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2.10 Figures 

 

Figure 1 

 

 
 

Number of students out of 786 who reported engaging in each extra-curricular activity. 

Numbers at the end of each bar indicate the % of students. 

 
Figure 2 

 

 
 

Percent of students out of 786 who reported engaging in each extra-curricular activity 

alone, with others in person or with others over the internet. Note that students could 

engage in a particular activity in more than one way. 
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Figure 3 
 

 
 

Mean ratings out of 7 for how helpful each extra-curricular activity was rated to be for 

well-being. Note that for each extra-curricular activity, only those students who reported 

engaging in the activity were included in the ratings for that activity. Error bars represent 

standard error. 
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Figure 4 

 

Percentage of males (n = 144; left panel) and females (n = 634; right panel) scoring in 

each category of the State Trait Anxiety Inventory—State subscale. Note: the students 

with gender other than male or female all scored in the High STAI-S category (n = 4). 

Figure 5 

 

 
 

Percentage of males (n = 144; left panel) and females (n = 634; right panel) indicating if 

they were interested, maybe interested, or not interested in three types of drop-in online 

therapy: music, art, and verbal. Note that out of students with gender other than male or 

female (n = 4), 1 said No to Music Therapy, 3 said Yes to Music Therapy, 1 said No to 

Art Therapy, 3 said Yes to Art Therapy, 3 said No to Verbal Therapy, and 1 said Yes to 

Verbal Therapy). 
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2.12 Supplementary Materials 

 

A. The complete survey given to students 

 

EXTRA-CURRICULAR ACTIVITIES AND WELLNESS UNDER COVID-19 

PRECAUTIONARY MEASURES 

 

Purpose of the Study: 

To gain insight into undergraduate students’ engagement in extra-curricular activities and 

their wellbeing under COVID-19 precautionary measures. 

Description of the research: The COVID-19 precautionary measures implemented end of 

day Friday March 13th resulted in student classes transitioning to on-line platforms, 

cancellations of events and activities, social distancing and, for many, relocation of 

accommodations. The data collected in this questionnaire will inform how McMaster 

University can better support its students. You will be asked to complete a number of 

questions that includes demographic and health questions, questions about your musical 

background and your current extra-curricular activities. It should take approximately 30 

minutes to complete. 

 

Potential Risks: 

There are no known harms associated with these procedures. You may choose to not 

answer questions on the questionnaires if they make you feel uncomfortable. There is a 

risk that someone else in the vicinity of your workspace or who has access to your 

computer could see your responses; to minimize this risk, it is recommended that you 

complete the questionnaire in a private place and clear your web browser's history after 

submitting your responses. 

 

Potential Benefits:  

Completing the questionnaire will not benefit you directly, but the intent is that the study 

will contribute to the development of meaningful supports for undergraduate students. If 

you are enrolled in an appropriate course, you will be able to obtain course credit as 

outlined in your course outline. After completing the study, you will have a choice to 

participate in a draw for one of ten $50 prizes. Odds of winning the draw will depend on 

how many people take part in the study. We expect about 500 participants in which case 

the odds of winning should be about 1 in 50. Only winners will be contacted, and we 

expect this to happen before the end of May, 31 2020. 

 

Confidentiality: 

Confidentiality will be respected and no information that discloses your identity will be 

released or published without your consent, unless required by law (for example, laws 

pertaining to the protection of vulnerable individuals including children). Data collected 

by LimeSurvey is stored on secure servers at McMaster University. All data will remain 

in Dr. Trainor's lab, stored in de-identified form for possible future analysis, until such 

time as they are destroyed. 
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Participation: 

Participation in research is voluntary. If you choose to participate, you can withdraw from 

the study at any time without prejudice, even after signing this form. In the case of 

withdrawal, all data will be destroyed unless you indicate otherwise. 

 

Ethics Review: 

 

This research has been approved by the McMaster Research Ethics Board (MREB). 

Participants with concerns or questions may contact the Ethics Secretariat, Research 

Office for Administration, Development and Support (ROADS), (905) 525-9140 ext. 

23142, ethicsoffice@mcmaster.ca 

 

Consent to Participate 

I acknowledge that the research procedures have been explained to me and that any 

questions that I have asked have been answered to my satisfaction. I have been informed 

of the alternatives to participation in this study, including the right not to participate and 

the right to withdraw at any time without prejudice. As well, the potential harms and 

benefits of participating have been explained to me. I know that I may ask now, or in the 

future, any questions I have about the study or the research procedures. I have been 

assured that individual results will be kept confidential and that no information will be 

released or printed that would disclose my personal identity without my permission, 

unless required by law. Having read the above, I understand that by clicking the “Next” 

button below, I agree to take part in this study under the terms and conditions outlined in 

the accompanying letter of information. 

 

There are 35 questions in this survey. 

 

General Information 

 

Please indicate your age. 

• 18 or younger 

• 19-20 

• 21-22 

• 23-24 

• 25 or older 

 

What is your gender: 

• Male 

• Female 

• Prefer not to answer 

• Prefer to self-describe 

 

Please enter your comment here: 
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Are you a full-time student? 

• Yes 

• No 

 

Are you an international student? 

• Yes 

• No 

 

How many hours per week are you currently spending on your coursework? 

• 1-5 hours 

• 5-10 hours 

• 10-15 hours 

• More than 15 hours 

 

If you are employed, how many hours per week do you currently work? 

• 1-5 hours 

• 5-10 hours 

• 10-15 hours 

• More than 15 hours 

 

Under which faculty are you studying? 

• Science 

• Humanities 

• Social Science 

• Business 

• Engineering 

• Health Sciences 

 

What are your current accommodations? 

• Detached house 

• Semi-detached house 

• Apartment/Condominium 

• One room rental in shared accommodation 

• Other.  

Please describe 

 

Please enter your comment here: 

 

Please indicate with whom you are sharing your accommodations: 

• Parent(s) 

• Sibling(s) 

• Friend(s) 

• Partner 
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• Child(ren) 

• I am living alone 

• Other 

 

Please enter your comment here: 

 

Have you ever been diagnosed with a neurological/psychological disorder? 

• Yes 

• No 

• Prefer not to answer 

 

Are you a McMaster University student? 

• Yes 

• If no, which university do you attend? 

 

Please enter your comment here: 

 

Which year of study will you complete in April 2020? 

• Year 1 

• Year 2 

• Year 3 

• Year 4 

If other, please describe. 

 

Please enter your comment here: 

 

Have you always lived in Canada? 

• Yes 

• No 

If not, where else have you lived? 

 

Please enter your comment here: 

 

Can you play any musical instruments? If yes, please indicate with which instruments you 

play (including singing) and the level of training achieved on each. 

 

Comment here:  

Instrument 1 Level of training 

Instrument 2 Level of training 

Instrument 3 Level of training 

 

Extra-Curricular Activities 
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Which of the following activities have you engaged in since the COVID-19 precautionary 

measures were implemented March 16, 2020? Please select all that apply. 

• Song writing 

• Listening to music 

• Non-mandated reading (includes audiobooks & podcasts) 

• Writing or journaling 

• Art creation 

• Hobbies such as knitting or model building 

• Indoor Exercise 

• Outdoor Exercise 

• Computer gaming 

• Non-computer games (board games or cards) 

• Watching movies/series 

• Engaging in social media 

• New learning (online courses, webinars etc.) 

• Socializing with others (through social media or phone) 

• Other (please specify) 

 

Please enter your comment here: 

 

Which of these activities have you engaged in alone? Please select all that apply. 

• Song writing 

• Listening to music 

• Non-mandated reading (includes audiobooks & podcasts) 

• Writing or journaling 

• Art creation 

• Hobbies such as knitting or model building 

• Indoor Exercise 

• Outdoor Exercise 

• Computer gaming 

• Non-computer games (board games or cards) 

• Watching movies/series 

• Engaging in social media 

• New learning (online courses, webinars etc.) 

• Socializing with others (through social media or phone) 

• Other (please specify) 

 

Please enter your comment here: 

 

Which of these activities have you engaged in with those in self-isolation with you? 

Please select all that apply. 

• Song writing 

• Listening to music 

• Non-mandated reading (includes audiobooks & podcasts) 
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• Writing or journaling 

• Art creation 

• Hobbies such as knitting or model building 

• Indoor Exercise 

• Outdoor Exercise 

• Computer gaming 

• Non-computer games (board games or cards) 

• Watching movies/series 

• Engaging in social media 

• New learning (online courses, webinars etc.) 

• Socializing with others (through social media or phone) 

• Other (please specify) 

Please enter your comment here: 

Which of these activities have you engaged in socially using the internet? Please select all 

that apply. 

• Song writing 

• Listening to music 

• Non-mandated reading (includes audiobooks & podcasts) 

• Writing or journaling 

• Art creation 

• Hobbies such as knitting or model building 

• Indoor Exercise 

• Outdoor Exercise 

• Computer gaming 

• Non-computer games (board games or cards) 

• Watching movies/series 

• Engaging in social media 

• New learning (online courses, webinars etc.) 

• Socializing with others (through social media or phone) 

• Other (please specify) 

 

Please enter your comment here: 

 

Which of these activities have you spent more time doing in comparison to before March 

16? Please select all that apply. 

• Song writing 

• Listening to music 

• Non-mandated reading (includes audiobooks & podcasts) 

• Writing or journaling 

• Art creation 

• Hobbies such as knitting or model building 

• Indoor Exercise 

• Outdoor Exercise 

• Computer gaming 
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• Non-computer games (board games or cards) 

• Watching movies/series 

• Engaging in social media 

• New learning (online courses, webinars etc.) 

• Socializing with others (through social media or phone) 

• Other (please specify) 

 

Please enter your comment here: 

 

Which of the following do you feel have supported your overall well-being during the 

COVID-19 precautions? 

 

Please rate each activity from 1 (Not at all) to 7 (Extremely) 

 

Song writing 

1 2 3 4 5 6 7 

Listening to music 

1 2 3 4 5 6 7 

Non-mandated reading (includes audiobooks & podcasts) 

1 2 3 4 5 6 7 

Writing or journaling 

1 2 3 4 5 6 7 

Art creation 

1 2 3 4 5 6 7 

Hobbies such as knitting or model building 

1 2 3 4 5 6 7 

Indoor Exercise 

1 2 3 4 5 6 7 

Outdoor Exercise 

1 2 3 4 5 6 7 

Computer gaming 

1 2 3 4 5 6 7 

Non-computer games (board games or cards) 

1 2 3 4 5 6 7 

Watching movies/series 

1 2 3 4 5 6 7 

Engaging in social media 

1 2 3 4 5 6 7 

New learning (online courses, webinars etc.) 

1 2 3 4 5 6 7 

Socializing with others (through social media or phone) 

1 2 3 4 5 6 7 

Other (please specify) 

Please enter your comment here: 
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1 2 3 4 5 6 7 

 

Please add any additional information that you feel confortable sharing about how you are 

coping at this time of change as a result of the COVID-19 pandemic. 

 

Please comment here: 

 

Music Background 

Do you have any hearing difficulty? 

• No 

• Yes (please describe) 

Please enter your comment here: 

 

Do you play music professionally? If yes, please describe the situations in which you are 

paid to play. Please select all that apply. 

• I do not play music professionally 

• Performing 

• Teaching 

• Playing in bands or orchestra 

• DJ 

• Choir 

• Other (please specify) 

 

Please enter your comment here: 

 

Can you play by ear? Playing or learning to play a piece of music by ear means you can 

do so by listening without the aid of printed material. 

• Yes 

• No 

 

How many hours per week do you spend listening to music? 

• None 

• 1-10 hours 

• 10-20 hours 

• 20-30 hours 

• 30+ hours 

 

How closely do you pay attention when listening to music? Please rate from 1 (music is 

always background 

only) to 5 (always pay close attention to music) 

1 2 3 4 5 

 

What styles of music do you listen to? 

• Rock 
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• R&B 

• Pop 

• Broadway/Musicals 

• Classical 

• Traditional/Folk 

• Rap 

• Other (please specify 

 

Please enter your comment here: 

 

Do any of your immediate family members play a musical instrument? 

• Yes 

• No 

Standardized questionnaire #1: TIPI ( Big 5 short version ) 

Standardized questionnaire #2: STAI – S 

 

Would you be interested in participating in an online music therapy group on a drop-in 

basis? 

• Yes 

• No 

• Maybe 

 

Would you be interested in participating in an online art therapy group on a drop-in basis? 

• Yes 

• No 

• Maybe 

 

Would you be interested in participating in an online verbal therapy group on a drop-in 

basis? 

• Yes 

• No 

• Maybe 

 

Which of the following supports (if any) have you accessed since March 13, 2020? 

• McMaster Student Wellness Centre (if comfortable, please share which supports you 

have accessed) 

Please enter your comment here: 

• McMaster Open Circle (if comfortable, please share which supports you have accessed) 

 

Please enter your comment here: 

• Mental Health practitioner such as: psychotherapist, psychiatrist, social worker, 

counsellor. 

 

Please enter your comment here: 
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• A telephone support line 

 

Please enter your comment here: 

• Other (please specify) 

 

Please enter your comment here: 

 

Thank you for your participation! 

We hope that you are keeping well! Please click here for a list of wellness resources. 

McMaster Student Supports. 

If you are interested in (1) receiving a newsletter summarizing the results of this and other 

studies (2) information on potential online therapy drop in groups and/or (3) participating 

in the draw for one of ten $50 prizes, please click the button below. 

 

Note that this will take you to another website so that your email will not be associated 

with the answers you gave on this questionnaire, which will remain anonymous. 

 

B. The complete list of students’ comments to the open-ended question “Please add 

any additional information that you feel comfortable sharing about how you are 

coping at this time of change as a result of the COVID-19 pandemic.” 

 

Positive Comments (73) 

 

Self-Care (15) 

1.Reading my old writings, going over my old drawings and thinking of the good days I 

can make after the pandemic is over. 

2.I find myself organizing things that I've always meant to and never had the time for. 

Also, I find myself relaxing more and taking the time to sit down and enjoy meals. 

3.By trying to maintain consistency in my day to day schedule. 

4.I like to space out the time that I'm doing school work and time that I am engaging in 

other activities. Usually the night before, I'll try to plan at least one special thing to do so 

that each day seems exciting and unique! 

5.I am also coping by paying more attention to my pets, as they provide me a sense of 

comfort. 

6.Sleeping a lot, getting ready everyday such as brushing teeth and washing face, taking 

care of my health more than usual(taking vitamins) 

7.Trying to set goals that are still reasonable to complete during the pandemic , like learn 

a new hobby, learning how to cook and eat healthier or trying to stay outside for multiple 

hours in a day. 

Setting goals help keep me feeling optimistic and positive for the future 

8.A healthy mindset, keeping one's self busy and self-awareness are key to stay positive 

during this tough time. 

9.For me, I do my best to minimize my stress levels, and I think one of the best ways to 

do that is be wary of how much I use the computer and my phone. A lot of the news that 
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is currently circulating often makes me more upset and stressed. While I do stay informed 

about updates on the situation, I try to minimize my usage to socializing with others and 

asking others how they are doing instead 

10. I've enjoyed it to some degree. Lots of time to spend at home and focus on my own 

skills and sense of self. 

11. I am just trying to take care of my self. I enjoy listening to music and socializing with 

my family members, who I live at home with. It is such a tough time and trying to learn 

something new is what I have been doing -- whether if it is a cool little fact or something 

new about myself as a person 

12. I make sure to check in weekly with my doctor in regards to my mental health 

13. For me it was important to keep a schedule. Get up, make my bed and get changed as 

I would regularly 

14. I think attempting to realize that I am having a hard time coping has helped. by not 

pushing my feelings aside and actually trying to focus on them to understand that I need 

to do something today besides studying to feel mentally healthier I have been getting 

better at coping with the negative emotions that comes with the pandemic. 

15. Talking with my family about my feelings and thoughts about the pandemic, avoiding 

the news and virus information when not necessary (not harbouring fear) 

 

Activities (40) 

1.Cooking and learning how to make new foods is also something I’ve been doing. 

2.I started a couple of personal projects such as a video series and a story 

3.I think my environment has drastically impacted my time in isolation in a positive 

manner as I am able to push myself during this hard time in catching up with coursework 

alongside picking up new things and spending time with my family. In the past, I don’t 

think I have spent as much family time as I am spending now amidst school and other 

commitments. 

4.I am coping by Facetiming with my friends and my boyfriend. Me and my boyfriend 

watch Netflix together online at the same time by using a Google extension. 

5.Been doing a lot of baking, lots of sleeping. 

6.Being able to have more time for my faith has really improved my overall mood and 

wellness 

7.Working out has helped a lot. Not only does it break up the day but it’s also helped me 

mentally and physically feel better. Especially since social media usage has increased, 

body shaming and “ideal” beauty standards are more accessible and frequent than ever. 

So working out had made me feel like I’m making progress for myself which helps 

combat the negative feelings I get when scrolling through social media. 

8. My parents have been teaching me how to cook quick meals and I have been 

meditating and learning to deal with anxiety and depression in healthy, proactive ways. I 

am grateful for this time to work on myself but also very worried. I feel I am taking the 

proper steps to create a productive second year for myself. 

9. I feel great. I think it is a nice break, I have been sleeping better, eating better, and 

exercising more. I find peace and serenity in not having obligations of always being go go 

go between work, school, and other obligations. While sometimes feeling a little bored 
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and lonely, I am staying busy and honestly quite enjoying it 

10. By praying and reading my Bible. Connecting with my church. Helping to raise funds 

for families who have lost their jobs. 

11. I’ve been baking a lot of bread. It makes me feel like I have control over something, 

also I really missed bread. 

12. Meditation, cleaning 

13. Spending more time with family (i.e. those who I’m self-isolating with) 

14. Sleep in a lot has been really good. More time to organize school work, not in in 

control of the virus but in control of what I’m doing and being organized, lots of cleaning. 

15. Social media engagement with and without people (virtually or in person) has been a 

weird way of coping that I honestly don’t know if it helps me or not. It feels like I used 

social media to fill my time and distract myself rather than actually cope with what’s 

going on or how I’m feeling. I definitely have also been exercising more and it provides a 

little bit of structure and planning to my day that I need right now since everything is at 

home. I think I’ve discovered what might work for me more when dealing with stressful 

factors in my life in that I used to think singing or playing a musical instrument casually 

really helped me cope when things got rough. Now that I have more time at home I’ve 

learned that song-writer helps me way more because I’m preaching a message that is 

completely what I need at that moment. 

16. I like making lists of things I should accomplish in a day so I don’t end up wasting all 

my time on social media or surfing the web (too much screen time makes me depressed) 

My happiest moments during these times are when I can go outside and feel the sunshine 

(I live in rural area so we have lots of space). I love working in our gardens J 

17. Spending more time with family and making my dad watch my favourite movie series 

with me as a form of bonding time 

18. Self-reflection through journaling in the midst of everything truly allows me to focus 

better on myself, the world and see what’s important in life. Truly got to reflect on the 

meaning of life. 

19. The only way I’m keeping sane is because I get to go out and work, otherwise my 

situation would be worse. 

20. Keeping in contact and checking up on friends constantly 

21. Since I am an international student, I am always have video call with my mom and 

grandparents. They already been through the self isolation, therefore they knew how I feel 

right now, so my mom will call me every morning and evening, I share what I did for a 

day, what I cook today and so on. For me try to contact with your family and your 

friends! 

22. Cooking new recipes with music 

23. Finding resources to not be behind in my plans for work, research, graduate and med 

applications; since limited professor accommodation has resulted from this mainly 

studying all day. 

24. Finding time to exercise and spending time on social media has helped me focus on 

happier things during the pandemic. 

25. Sleeping 9 hours per day 

26. Making new recipes! 
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27. Watching the news 

28. Cooking and baking is really a awesome way to kill time 

29. Cooking 

30. It's important to stay connected with friends and family and get some fresh air! 

31. Caring for animals has helped me 

32. Trying to do activities that engage my siblings and parents as well as myself to have 

more social interaction throughout the day. Also, trying to keep a somewhat regular daily 

routine has been helpful in making the days feel more normal. 

33. Spending time in the outdoors 

34. Since it is currently exam season, I am using more time to study as I am still in my 

student house. Once exams are over I feel like my habits in quarantine will change to 

include more exercise and hobbies. 

35. Cooking more 

36. According to my Nintendo Switch I have spent 95+ hours playing animal crossing 

and I only got it on March 31, if that gives any indication of how bored I've been. I also 

work full time from home (40 hrs/wk) as I am on an internship. 

37. I have provided myself with a long-term goal of running a marathon that I can begin 

during the pandemic but can be completed even once the pandemic is over. This gives me 

some type of routine. 

38. Honestly, I don't mind staying at home in quarantine. I have lots of things to do in the 

house including baking, cooking, painting, catching up with my friends through social 

media, and watching movies. Ever since the quarantine was announced, I have done a lot 

of things at home that I never had time to do in the past. 

39. Reading has been a great relief to me and I am very happy to get to since I love it and 

don’t get to very often (because of school/ work/ other commitments) 

40. I am just hanging out a lot. I have done lots of cleaning and organizing and am trying 

to find things to keep me busy since I am someone that needs to constantly be doing 

something. 

 

Positive Attitude (18) 

1. I think the most helpful thing is to know that we’re all in this together. 

2. Doing anything to engage your entire focus so that you forget about the pandemic for a 

while. Realizing how many things we can still do instead of focusing on all of the 

restrictions. 

3. Each day is a bit different, some are better and some are worse but I’m trying to stay 

optimistic. One really great thing about being home is that I can spend more time with 

family and on hobbies, but on the other hand, I really miss my friends and boyfriend. 

4. I am actually doing really well in isolation. Albeit, I have my parents and a sister in the 

house with me, but I thrive in alone-time which is what this is. For the first week home 

I felt a little weird, but since then, I’ve been feeling really comfortable. 

5. Surprisingly, my motivation for completing school work has increased since March. 

My grades are higher than the first semester, and the grades that I received after 

quarantine became are higher than other grades I received this term. I have never 

studied harder than I did for my final exams, and the grades displayed this. I believe 
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this is due to being closer to my family, the environment in Hamilton was becoming a 

bit tedious, I wasn’t eating, I had trouble sleeping, I was experiencing many anxiety 

attacks and depressive spells which I was not used to. Being home allowed for some 

familiarity and some time for healing. After exams were completed I have been taking 

the time to become physically active and build back the muscle I lost, I have been 

increasing my appetite, and I have been creating a healthy sleep schedule. 

6. Just try to be positive and hopeful that all will be normal again one day. 

7. I’m worried about the situation in the world, but I’m enjoying this time myself. I’m an 

introvert, so having more time to myself helps a lot. I have more time to focus on the 

things I enjoy. 

8. Taking it as a mental health break, working on my health 

9. One day at a time 

10. Knowing that by self isolating I am not increasing the risk of anyone else getting sick. 

11. I’m coping by staying positive and looking at the bigger picture, that the best thing to 

do is to follow the rules so we can keep everyone safe. And that this too shall end. I spend 

a lot of time talking to my friends who are able to share the same feelings towards the 

insanity of our world right now and the adjustment/ difficulty to online learning. It helps 

to maintain the morale to know you’re not alone. 

12. I have the privilege of being able to work from home so my situation has not changed 

drastically. For the aspects that have changed, I don’t stress over things that are out of my 

control. Control your immediate environment and make it somewhere you want to be for 

the time being. 

13. Living day by day and trying to think about future big plans 

14. It is always important to remember that not everyone has the same privilege of being 

at home with family during this pandemic. Even those that have a 'house' to be in do not 

necessarily have a safe 'home'. Thank you for doing this survey and gauging perceptions! 

15. I'm doing pretty good, if it wasn't for school this is probably how I'd spend most of 

my time anyways. 

16. I have been coping by staying in close contact with my friends and doing a lot of 

work for the MSU club I am leading along with others. 

17. Once the emergency benefit money came through, I've been much more peaceful. I'm 

chronically ill and prefer working from home, yet without the stress of expectations to get 

to campus, I've been able to fully enjoy working from home and have finished my fourth 

year peacefully and with straight As. 

18. But very thankful for Mcmaster postponing in person graduation ceremonies to a later 

date - it doesn't make the hard work of 4 years go to waste. 

 

Negative Comments (78) 

 

Negative Impact on Studies (24) 

1. Teachers not giving proper help and activities make it very hard 

2. It’s not amazing. I definitely prefer not to live at home when it comes to my studies. 

Especially at a time like this where everyone is present within the house, things can get 

really tense. In addition, it’s difficult to stick to a schedule which makes the days seem 
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pretty long and dreary. Everything sucks lol 

3. I don’t understand how one could be able to sustainably learn 5 courses online for an 

entire year. This is a great concern for me personally heading into next year. Things have 

been very overwhelming lately. My thesis supervisor cancelled my placement due to 

COVID-19, I’m switching programs, it’s my final year in university, and everything 

seems like it’s all crashing down, and I’m feeling so helpless about everything around me. 

4. Exams have been insanely anxiety provoking and stressful after having been isolated 

and learning online. 

5. I worry that because of the financial repercussions of this pandemic, University will be 

a short- lived experience for myself and many others. 

6. I appreciate how fair and accommodating some coordinators and departments have 

been through all of this (s/o to Stephen Russells, Sara Cormier, and Michelle Cadieux), 

but then it kind of sucks to see other departments placing restrictions on exams that seem 

unfair (e.g. not 

being able to go back to a question and change your answer). I understand that it’s hard 

for them to ensure academic dishonesty doesn’t occur, but I wish there was a better way 

of doing it. 

7. School work is difficult to get motivated to do. 

8. Lack of routine makes me restless and anxious. I can’t figure out what I should be 

doing. With school still going any time I relax or try and do art or music I feel guilty. I’m 

hoping this fades 

as my exams end. I get upset that I spend all day on my phone (tiktok drew) and try and 

self regulate but lack the motivation and energy to encourage myself to do more tasks etc 

9. It’s kind of hard losing the routine that in-person classes gave you. Once you don’t 

have a structure anymore, it’s really up to you to keep it together. Which can be hard 

depending on your family life (if you stay at home/move back home), or the situations 

you face. I believe everyone faces hardships in one form or another, and it may get 

amplified during these times. 

10. It is very strange to be finishing my undergrad at home. I feel like I’m in limbo a bit, 

with no certain end and no closure on school. I don’t have a job yet. 

11. Hard to do anything other than school because school takes longer to do when there 

are so many people around 

12. Initially, was a blow to routine schedule which did not help with all the other 

upheaval that happened this year. Has settled into a new normal. 

13. I’m not because I have so much stuff to study. Honestly, I’m not coping. I am not sure 

why the school keeps thinking we are. Every single professor did not feel compassion at 

all, and instead asked for more things to be done. Even during a pandemic, they have 

chosen to show us that 

school and education is more important than our family time and our coping time. 

14. The unfortunate aspect about the COVID-19 pandemic is that it caused us to 

quarantine and self-isolate during a time when most of my courses were teaching material 

that was to be covered on exams (e.g. my CHEM 1AA3 class was going over the organic 

chemistry unit, which was covered extensively on the exam). Because things were so 

dramatically online, it disrupted a lot of learning that was important. Additionally, I 
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personally felt that moving out of residence and going back home was very stressful and 

challenging, both on my academics and on my mental well-being. A lot of us, myself 

included, don’t have proper access to internet or a quiet space to study and work. Living 

on residence was what allowed me to really focus on myself and my work, and I was not 

happy that the university decided to make us move out especially at a time when exam 

preparations were underway. Additionally, the financial costs associated with this 

pandemic have been pretty stressful too. 

15. School has been really stressful. The shift to online tests has resulted in a mark drop 

for me because I’ve felt that the rests are now harder. Also having more trouble focusing 

and studying and being productive. Constantly feeling tired, just want to sleep. And rest. 

16. Just finding things to occupy myself with around the house and searching random 

stuff on the internet. Also trying to use this time to plan my future, as I am stressed that 

no standardized tests for DAT or OAT or MCAT are taking place, which I had planned to 

study for and write this summer. 

17. I found it extremely difficult to keep up with assignments throughout March and the 

beginning of April. It was also difficult not being able to study in a quiet environment or 

at the library. 

18. Really badly, I couldn’t cope because of the sudden changes and so many things have 

been shifted in my life that I couldn’t even keep with school and failed academically. I 

ended up being more stressed, depressed and hopeless. 

19. Some of my professors at McMaster have been absolutely atrocious and extremely 

unaccommodating with all that is in mind leading to deteriorating mental health and 

unnecessary struggling. On the other hand, some professors have been showing a copious 

amount of understanding and empathy while maintaining an adequate and not too lenient 

system for science courses. 

20. I definetly feel that profs needed to work out the marking scheme in a better way. 

Many Universities offered the option of mark freezing, which would have been extremely 

helpful 

21. My home environment is not exactly suitable for 10h studying a day for exams, so 

professors needed to have supported students and understand the mark on their exams 

may not reflect the student. Exams have been insanely anxiety provoking and stressful 

after having been isolated and learning online. 

22. online school sucks, I usually have a lot of motivation to study for exams, but I feel 

drained constantly and am always distracted 

23. a lot of wasted time on social media, all my time goes to studying for exams 

24. studying is harder as home is not a library, but oh well 

 

Negative Impact on Well-being (45) 

 

1. Schoolwork is difficult to get motivated to do, also not having an ideal living situation 

severely impacts how isolation is going 

2. I find it very hard to be motivated to do essentially anything. I stay in bed until 1 every 

day because I know that the day will be boring when i eventually get up. 

3. I’ve been coping alright, but I’ve lost a lot of motivation. It usually comes in waves. 
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4. My social media use has dramatically increased since I’m not occupied by attending 

lectures or visiting the library to study. As a result, my procrastination has also 

increased dramatically. This honestly causes me a lot of anxiety because I’ve been 

running out of time and haven’t been able to put my normal effort into my studies 

(which is still my fault, but when you’re trapped inside, it’s difficult to ignore the 

freedom that the internet offers). 

5. I’ve been sleeping a lot more often than I usually would. Honestly feel like the only 

reason I do that is to make the days pass quicker. 

6. The pandemic really affected my motivation level and mood. Even though we have a 

lot more time to get work done, it is a lot harder to get the motivation to actually sit 

down and be productive. Moreover, it really impacted my sleep schedule. 

7. I believe anti-depressants are probably helping a lot in addition to the self-care and 

exercise I have been participating in as I am coping. However, the changes to the 

world/lifestyle and anxieties about the pandemic have seemed to worsen psychological 

symptoms. 

8. Hard to cope, tougher if you have mild depression, studying is harder as home is not a 

library, but oh well 

9. Phone calls with therapist 

10. I’m having a really difficult time. Living with my mental illness is so much more 

difficult in the present circumstances. I know were all in this “together” but it doesn’t 

feel like that when you’re separated from the people who support you and all of your 

coping strategies are either stretched thin or unavailable. 

11. Loss of personal connection, last year of undergraduate completely changed. 

12. taking lorazepam 

13. Everything is so awful right now. I already have depression that makes it extremely 

difficult to do my work and now I am still expected to function at a high level? I wasn’t 

functioning before the pandemic. 

14. The pandemic has caused me to feel extremely trapped and hopeless for the future. I 

struggle with my mental health and the current situation has caused me to regress to a 

state that took 6 years of intense psychotherapy and pharmaceutical intervention to 

manage. Mundane tasks, such as picking up my prescriptions or visiting the doctor, 

have become increasingly difficult and impossible. The lack of a definitive endpoint 

for all of this has caused me the most stress. I recognize that this situation has been 

difficult for everyone and I hope that the government, large corporations, and academic 

institutions will approach post-COVID-19 life with compassion, patience, and 

generosity 

15. Not coping at all 

16. Nothing it sucks and makes my depression awful 

17. It is particularly hard not seeing my friends from school every day. It was hard 

knowing I didn’t get to wish them the best…even though we are keeping in touch 

virtually. 

18. I work full time as I am on internship. I am currently working from home and that 

takes up most of my weekdays. I also play a lot of animal crossing, go on Tiktok 

(which I only downloaded after quarantine as a desperate measure to combat my 
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boredom) and FaceTiming loved ones 

19. I am doing alright – as an introverted person, life has not changed too much for me. 

But I hope that this can all end soon, because as much as I do enjoy spending time 

alone, I really do miss my school friends. 

20. Difficult to be at home due to family issues, hard to be away from friends and other 

loved ones 

21. At times, I feel quite lonely from staying at home for so long. 

22. Working full time keeps you busy, without that I would be bored at home. 

23. I am very bad at communication using a phone and prefer in person interaction and 

communication, so it has been difficult for me to adjust in that way. 

24. One really great thing about being home is that I can spend more time with family and 

on hobbies, but on the other hand, I really miss my friends and boyfriend. 

25. According to my Nintendo Switch I have spent 95+ hours playing animal crossing 

and I only got it on March 31, if that gives any indication of how bored I’ve been. I also 

work full time from home (40 hrs/wk) as I am on an internship. 

26. I feel a constant sense of worry about how coronavirus will affect the people around 

me and my future. I also miss seeing my friends and family in real life and being able 

to do activities with them. 

27. I am bored and have a lot of time to just sit and think. I don’t get sad, it’s just hard to 

sleep sometimes. 

28. I basically masturbate 2000 times a day which is pretty much toxic. Being lonely 

literally drives me sad and I realized that life is actually fairly short!!! 

29. I live in a house with other people but I have separate entrance and do not know them, 

so have been feeling very lonely especially when I see other people spending time and 

doing activities with roommates or housemates. I usually enjoy living alone and it 

works for me but being self-isolated by myself has been difficult as I have no in person 

interaction anymore, only online. 

30. Social media engagement with and without people (virtually or in person) has been a 

weird way of coping that I honestly don’t know if it helps me or not. It feels like I used 

social media to fill my time and distract myself rather than actually cope with what’s 

going on or how I’m feeling. 

31. I will sometimes just call a friend and leave them on a video call, buy we won’t talk 

much. I have to live in student housing still because my wifi at home is not strong 

enough to support our whole family using it. It gets very lonely, so video calls are 

necessary for me to stay well. 

32. It’s a very difficult time to not live with my partner. Especially when they are a front 

line worker and I am stuck at home worried. 

33. I am super fortunate that my boyfriend and I moved in together in February so we 

ended up being in isolation together otherwise I don’t know if we would be seeing each 

other. I do miss my family and I truly appreciate talking on the phone with them. 

34. The abundance of sleep and the lost sense of time adds to the lack of reality and 

realization of current events. 

35. Just worried about how much longer we have to wait during this pandemic. 

36. My social media use has dramatically increased since I’m not occupied by attending 
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lectures or visiting the library to study. As a result, my procrastination has also 

increased dramatically. This honestly causes me a lot of anxiety because I’ve been 

running out of time and haven’t been able to put my normal effort into my studies 

(which is still my fault, but when you’re trapped inside, it’s difficult to ignore the 

freedom that the internet offers). 

37. I feel a constant sense of worry about how coronavirus will affect the people around 

me and my future. I also miss seeing my friends and family in real life and being able 

to do activities with them. 

38. Just stressed out about the fall term will look and if I will be able to work this 

summer. 

39. Exams have been insanely anxiety provoking and stressful after having been isolated 

and learning online. 

40. It’s a very difficult time to not live with my partner. Especially when they are a front 

line worker and I am stuck at home worried. 

41. This has severely affected both my mental and physical health. I need exercise (gym) 

to manage my mood and I have not been able to work out the way I like throughout 

this pandemic. In my free time I enjoy seeing live music with my friends but I have not 

been able to do that since the first week of March. I have now finished exams but I am 

not able to work due to the pandemic. I am currently living at home with my family, 

but I still have an apartment in Hamilton that I am responsible for. The recent 

announcement about funding for students will not cover my schooling, rent, utilities, 

food, etc. The money that I make during the summer has to last me through the entire 

school year. As the government funding is much less than what I usually make per 

month in the summer (I have been working at the same job for 4 years and I have been 

promoted/given a raise) I am extremely concerned about my financial situation in the 

fall. Additionally, I am concerned that I will not be able to take certain required 

courses in the fall (experimental learning/community engagement courses) and I will 

have to defer my graduation to the following academic year. 

42. I want to go to the grocery store without fear 

43. Lack of routine makes me restless and anxious. 

44. It's been stressful and boring but we all have to do our part for this to be over :) 

45. It has been extremely difficult not being able to go outside but I am trying my best to 

cope especially with financial strains. 

 

Negative Due to Living Arrangements (9) 

1. Also not having an ideal living situation severely impacts how isolation is going 

2. Difficult to be at home due to family issues, hard to be away from friends and other 

loved ones 

3. Due to COVID, my parents got me to move back in with them. I love them, but living 

with them definitely has a negative impact on my wellness. 

4. It is always important to remember that not everyone has the same privilege of being at 

home with family during this pandemic. Even those that have a ‘house’ to be in do not 

necessarily have a safe ‘home’. Thank you for doing this survey and gauging 

perceptions! I am feeling quite restless at home and it is difficult to stay productive 
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here. 

5. I am not coping well, being in forced close proximity with my family and previously 

my roommates has caused my relationships with them to shift. My mental health has 

suffered a sharp decline. 

6. Being isolated with one person this whole time has caused my mental health to 

deteriorate so rapidly, I don’t know if I can come out of this sane. 

7. It has been stressful, always being home, getting in each other’s way… generally, my 

family tries to keep out of each other’s way. When we come together, we enjoy each 

other’s company, but we don’t push it. 

8. I live in a house with other people but I have separate entrance and do not know them, 

so have been feeling very lonely especially when I see other people spending time and 

doing activities with roommates or housemates. I usually enjoy living alone and it 

works for me but being self-isolated by myself has been difficult as I have no in person 

interaction anymore, only online. 

9. I will sometimes just call a friend and leave them on a video call, buy we won't talk 

much. I have to live in student housing still because my wifi at home is not strong 

enough to support our whole family using it. It gets very lonely, so video calls are 

necessary for me to stay well. 
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Chapter 3 
 

Online group music therapy: proactive management of 

undergraduate students’ stress and anxiety 
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3.1 Preface 

 
In Chapter 3, I present a published randomized controlled trial conducted to 

investigate the effectiveness of online group music therapy to proactively manage 

undergraduate students’ stress and anxiety. Recognizing that students are proactively 

engaging in music activities to cope with stress and are interested in participating in 

music therapy (Chapter 2), music therapy could be a viable option to offer students on 

campus to proactively manage stress and anxiety. There is a paucity of research about the 

effectiveness of music therapy with individuals without a diagnosis or who are not 

experiencing a mental health crisis. The research in Chapter 3 investigates the 

effectiveness of providing music therapy on campus as a standard of care. This is 

https://doi.org/10.3389/fpsyt.2023.1183311
http://creativecommons.org/licenses/by/4.0/
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important as providing choices for students beyond verbal-based therapies could improve 

help-seeking behaviours, and ultimately reduce the wait list of students experiencing a 

crisis. This study was originally designed to be delivered as in-person group music 

therapy on campus.  As a result of the COVID-19 pandemic restrictions, the research 

study transitioned to online delivery, providing the first study to collect data about on-line 

group music therapy with undergraduate university students. Online therapies are cost-

effective due to the lack of infrastructure required, and more accessible for students. 

3.2 Abstract 

 

In alignment with the World Health Organization’s (WHO) goal to provide 

comprehensive and integrated mental health services in community-based settings, this 

randomized control trial explored the efficacy of online group music therapy as a 

proactive intervention for reducing stress and anxiety in university students who do not 

necessarily have a diagnosis. 

3.3 Introduction 

Despite research demonstrating the role of high stress in adverse health outcomes, 

including decreased mental and physical health (1–4), and despite anxiety remaining the 

main concern among students in counseling (5), proactive stress and anxiety reduction are 

not at the forefront of health care interventions. Research in relation to stress and anxiety 

predominantly focuses on interventions for individuals in crisis, as opposed to proactive 

measures to prevent acute and chronic experiences of stress and anxiety. Preventative 

strategies for undergraduate students are paramount considering that the highest levels of 

anxiety (33.5%) and depression (27.7%) are observed among younger Canadians (15–39 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B1
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B4
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B5
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years of age) in comparison to other age groups (6), with suicide ranking the second 

leading cause of death among young Canadians (7), and the fourth leading cause of death 

among youth (15–29 years of age) globally (8). A longitudinal study of over 10,000 

students from 15 different universities across Canada reported high student stress over the 

course of the 2020–2021 academic year which aligned with the COVID-19 pandemic (9). 

Student support services switched to online platforms as a result of the COVID-19 

restrictions, which has led to a more permanent shift in thinking about methods of health 

care provision; the demand for online interventions is expected to continue (10). The 

present research explored the efficacy of online group music therapy in comparison to the 

standard of care (online verbal group therapy) and to a no-intervention control group. We 

predicted that online group music therapy would provide students with a positively 

stigmatized alternative for support, as engaging in music was reported as a common 

activity for self-support by university students during the COVID-19 pandemic (11). 

Recognizing that elevated stress among university students has been associated with 

anxiety and depression (12, 13) shifting the focus to stress prevention could lead to a 

reduction in anxiety and depression. A meta-analysis reviewing proactive measures of 

cognitive, behavioral, and mindfulness-based interventions supports this idea (14). Arts-

based interventions were explored in this meta-analysis, but there were not enough data 

on these interventions to be included in the analysis. Without meaningful data, arts-based 

therapies (e.g., music therapy) cannot be proposed with confidence, further highlighting 

the need for research in this area. An advantage of music therapy is that it is likely to be 

less negatively stigmatized because engaging in music is typically considered to be a 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B6
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B7
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B8
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B9
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B10
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B11
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B12
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B13
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B14
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healthy activity and is not associated with being mentally ill (15–17). This is important as 

more than 75% of students experiencing significant psychological distress do not seek 

support as a result of negative stigma (18). 

Music therapy initially developed as a health care profession in the 1950s in the 

USA in response to soldiers experiencing post-traumatic stress disorder (19). The 

Canadian Association of Music Therapy was established in 1974 as the national 

professional body that sets the standards and qualifications for music therapists in 

Canada. Music therapists use music purposely within a therapeutic relationship to support 

health care goals for all age groups and diagnoses including dementia care, neonatal 

intensive care, autism, mental illness, and perioperative care. Systematic reviews report 

positive findings as a result of engaging in music therapy, such as improved verbal 

fluency, reduced anxiety, reduced depression, reduced pain perception, improved 

psychosocial measures, and improved motivation for treatment, while also recognizing 

the need for clinical trials with larger sample sizes, appropriate experimental 

methodology, and objective measurements of treatment effectiveness in order to 

substantiate these claims (20–25). 

Despite music therapists working with diverse age groups and diagnoses, only 

three studies have been published to date on the effects of music therapy with university 

or college students (26–28). Each of these studies reported on the benefits of engaging in 

music therapy to treat a clinical symptom or developmental difficulty; however, only one 

of the studies implemented a randomized controlled trial (RCT) design (27) and none 

included a physiological measure. To our knowledge, no music therapy studies have been 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B15
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B17
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B18
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B19
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B20
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B25
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B26
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B28
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B27
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conducted with a non-clinical population such as university students, who are likely to 

experience stress and anxiety. The present study was directed at all undergraduate 

students, as opposed to only those in crisis or with a diagnosis, thereby investigating the 

effects of proactive rather than reactive support for stress and anxiety. 

Proactive or preventive interventions may be helpful in curbing the increasing 

numbers of students experiencing a crisis. A meta-analysis of clinical control trials and 

random control trials exploring the effects of music therapy on both physiological and 

psychological stress-related outcomes observed a medium to large effect of music therapy 

on stress related outcomes (29), and highlighted a larger effect for group compared to 

individual music therapy. Prior to the COVID-19 pandemic, research reporting on the 

online delivery of music therapy was limited to military veterans (30–32) and adolescents 

(33, 34). Although the COVID-19 pandemic forced music therapists to shift to online 

platforms (35), research on the efficacy of this delivery mode since the start of the 

COVID-19 pandemic remains limited to children and adolescents with visual 

impairments (36), dementia care (37), and student refugees (27). 

In the present online music therapy study, a community music therapy approach was used 

that takes into account the larger cultural, institutional, and social context of the 

participants (38). Specifically, this approach aims to reframe participants’ preconceived 

notions about engaging in mental health supports within campus culture. Recruitment 

posters advocated for proactive wellness and engaging in online group therapy; and 

students participating in the therapy groups were presented with the opportunity to 

recognize that it is normal to experience stress or anxiety, and that it is ok to engage in 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B29
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B30
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B32
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B33
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B34
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B35
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B36
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B37
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B27
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support. The community music therapy approach does not require an intake form, an 

assessment, or a treatment plan. 

The present RCT reports on the first application of online music therapy for 

proactive wellness with undergraduate university students. The study took place during 

COVID-19 lockdowns when university classes had transitioned to online. It aimed to 

explore the efficacy of online group music therapy as a proactive intervention for 

undergraduate students’ stress and anxiety in comparison to the standard of care (online 

verbal group therapy) and no intervention. More specifically, this research asked two 

main questions. 

Question 1: Does participating in a 45-min online group music therapy session reduce 

stress and anxiety from pre- to post-session in comparison to the corresponding standard 

of care (online verbal therapy)? 

We hypothesized that significant reductions in stress and anxiety measures would 

be observed pre- to post-sessions for all therapy groups and that the reductions would not 

differ significantly between therapy groups. To test our hypotheses, we asked participants 

in both music therapy groups and the verbal therapy group to complete the State-Trait-

Anxiety Inventory, State version (STAI-S), to rate their stress on a five-point Likert scale 

(Likert Stress), and to record their heart rate variability (HRV) from an app on their phone 

before and after each online group therapy session. Collecting measures before and after 

each therapy session provides information about the immediate effects of the intervention 

on stress and anxiety. This is important as experiencing low levels of stress, even for a 

short period of time, can have benefits (39). HRV was collected as a physiological 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B39
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measure of autonomic nervous system (ANS) function (40). Greater HRV is associated 

with increased ability to rapidly cope with uncertain and changing environments (41). 

However, a comprehensive review of the effects of psychotherapeutic interventions on 

the hypothalamic pituitary adrenal axis (HPA) and ANS regulation in adult samples with 

mental disorders reported inconclusive results (42). Here we examined whether HRV was 

sensitive to potential effects of online group music therapy. 

Question 2: Does participating in 6 weeks of weekly online group music therapy sessions 

reduce stress in comparison to the corresponding standard of care (online verbal 

therapy) and a no-intervention control group? 

We hypothesized that reductions in stress measures would be observed from week 

1 to week 6 for all three therapy groups with no difference in outcomes between the 

music therapy groups and the standard of care, and that music therapy would result in a 

reduction in stress in comparison to the control group. To test our hypotheses, we asked 

participants in both music therapy groups, the verbal therapy group, and the control group 

to complete the Perceived Stress Scale (PSS), and to mail in a hair sample for cortisol 

analysis, in both week 1 and week 6. A previous systematic review of RCTs exploring the 

effects of music interventions on cortisol revealed that only one music therapy study has 

measured cortisol before and after an intervention, and it was done via saliva (43). 

However, the results specific to the music therapy group were not reported due to the 

small sample size (44). Because cortisol from hair samples reflects total HPA activity in 

the preceding months and is more stable than saliva or blood samples that are affected by 

circadian rhythms and day-to-day fluctuations (45), in the present study, hair samples 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B40
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were collected in weeks 1 and 6 to provide retrospective information about participant 

HPA activity. Collecting cortisol and the PSS measure in weeks 1 and 6 provided 

information about the longer-term effects of engaging in 6 weeks of weekly online group 

therapy interventions. 

In addition to the main outcome measures, we examined several variables that 

might potentially moderate the results. In addition to demographic data, these variables 

included personality traits, musical sophistication, and changes in quality of life over the 

6-week period of the study. It is important to examine personality traits, as a meta-

analysis showed that personality traits can moderate therapy outcomes (46). Regarding 

musical sophistication, while there is ample evidence that music can positively affect 

mental health (47), it is unclear if music sophistication moderates the degree of benefit, or 

a person’s response to music therapy in comparison to verbal therapy. Changes in quality 

of life cannot be controlled in a naturalistic setting, but it is important to try to account for 

any adverse or positive experiences of a physical, psychological, social, or environmental 

nature that might impact the effects of the therapy. This was particularly important for the 

present study as many students experienced turmoil as pandemic restrictions were 

continually changing. 

As the objectives of the therapy groups were to proactively manage stress and 

anxiety, we predicted that a significant reduction in stress and anxiety would be observed 

across outcome measures in all of the online therapy groups pre- and post- each online 

therapy session (measured by STAI-S, Likert stress, and HRV), as well as an overall 

reduction in stress between week 1 and week 6 (measured by PSS and cortisol). We also 
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expected that online group music therapy would be as effective as the standard of care 

(online verbal therapy) and that all therapies would be more effective than the no-

intervention control. 

3.4 Materials and Methods 

 

3.4.1 Overall study design 

A randomized control trial, pretest–posttest study design with four groups was 

approved by the Hamilton Integrated Research Ethics Board (project #11376). The groups 

were: (1) online active music therapy group, (2) online receptive music therapy group, (3) 

online verbal based therapy group (standard of care), and (4) no-intervention control. The 

study included five blocks and all blocks were completed between September 2020 and 

February 2022. Each block included all four groups. Within each block, each of the three 

therapy groups participated in a 45-min therapy session every week for 6 weeks (with the 

exception of Block 1, which ran for 5 weeks due to a conflict with the exam schedule). 

Measures of stress and anxiety were taken pre and post each therapy session for each 

individual in each of the three therapy groups. Measures of stress and cortisol hair 

samples were taken pre and post the 6 weeks of the study protocol for each individual in 

all four groups in all five blocks (see details below). 

3.4.2 Participants 

Participants were full-time undergraduate students, aged 18–24 (M = 20 years 

old), at a Canadian university who agreed to adhere to the therapy group guidelines 

(Supplementary material 1). The study was originally designed with five different groups: 

(1) online active music therapy group, (2) online receptive music therapy group, (3) 
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online verbal therapy group, (4) wait-listed group, and (5) no-intervention control group. 

Due to challenges recruiting participants during the COVID-19 pandemic, the waitlist 

group was removed from the study. Groups were to be run with weekly sessions for 6 

weeks, with 10 participants per group. Thus, a block of the four concurrent group types 

was designed to consist of 40 participants. Four blocks were run in an attempt to achieve 

the desired sample size. 

Power analyses were conducted using G*Power version 3.1 (48). To test whether 

stress and anxiety reduced from pre- to post-session, 80% power for detecting a medium 

effect (d = 0.5), at a significance criterion of α = 0.05, was reached at N = 41 for a one-

tailed paired t-test. To test whether state anxiety and stress reductions differed across the 

therapy and control groups, 80% power for detecting a medium effect (f = 0.25), at a 

significance criterion of α = 0.05, was reached at N = 159 for a one-way ANOVA. 

To achieve the desired sample of n = 160 (40 per block), four blocks were 

required. To capture student experiences across the school year, the study blocks were run 

in each of the four semesters. A total of 150 students provided consent to participate in 

the study, but only 110 students responded to the follow-up emails with questionnaires. 

The 110 students were randomly assigned to a therapy group or the control group. 

Students were evenly assigned to the different groups, but as a result of attrition, 84 

students (15 males) completed the study: Receptive Music Therapy (n = 28), Active 

Music Therapy (n = 18), Verbal Therapy (n = 18), Control (n = 20). On average, students 

in the Music Therapy groups attended 77.5% of the online therapy sessions and students 

in the Verbal Therapy groups attended 71.0% of the online therapy sessions. 
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Demographically, students from all university Faculties were represented, but most 

students were in the Faculty of Science (56%). A total of 72/84 students self-described 

their ethnicity, broadly reporting: 32 Asian, 14 White, 6 African, 6 European, 6 cross-

continent, 6 North American, 1 Caribbean, and 1 Jewish (more specific self-descriptions 

are presented in Supplementary material 2). Ethnicity was not used in the analysis and is 

presented to characterize the sample. 

3.4.3 Procedure 

A recruitment poster and recruitment email were circulated via social media 

platforms and email prior to each 6-week block. Students who responded to the 

recruitment messages were provided with the consent form as a Google form via email to 

review. Students choosing to sign and submit the consent form received a link to 

complete a demographic survey, the Goldsmith Music Sophistication Index (GOLD-

MSI), the Ten Item Personality Inventory (TIPI), PSS, and WHO-QOL-BREF (see below 

for details of these measures). The PSS and WHO-QOL were completed again in week 6 

of the study. Prior to the 6-week block commencing, participants received two hair 

sample collection kits, and were asked to provide a hair sample in week 1 and week 6 of 

the study. Participants were provided with an ID number to use for data collection to de-

identify participants. The kits included instructions and an envelope to mail their hair 

sample to the lab. Finally, a 6-week recurring zoom link was sent to all participants in the 

three online therapy groups. 

All three online therapy groups were facilitated by a registered psychotherapist, 

meaning the facilitators were members in good standing with the College of Registered 
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Psychotherapists of Ontario. The therapists facilitating the online music therapy groups 

were also registered music therapists in good standing with the Canadian Association for 

Music Therapists. To minimize facilitator effects, different therapists facilitated different 

blocks throughout the research study, with a total of four music therapists and three 

verbal therapists participating. In addition, there were three undergraduate student co-

researchers per block, who were either completing a research project course for credit or 

volunteering. Prior to data collection, online practice sessions with student co-researchers 

and therapists were conducted to review the data collection process. 

Each online therapy group session was conducted on Zoom and began and 

finished with the student co-researcher being present on zoom to help participants as 

needed to fill out their Google form, which included completing the STAI-S, the Likert 

stress scale, and measuring their HRV (via the Welltory App on their phone) and 

recording it. The de-identified data from each participant was automatically input into a 

spreadsheet for later analysis. During this data collection, participants connected privately 

if needed with the student co-researcher using the private chat function in Zoom. Each 

week, after initial data collection, the therapist facilitated a 45 min online group session. 

The student co-researcher remained in a break-out zoom room during the therapy session 

and was not present for any of the therapy sessions. At the end of the therapy session, the 

student co-researcher was again available to help participants fill out their forms. 

The instructions for the collection of the hair sample in week 1 and week 6 

included the following steps: (1) cutting a small sample of hair and placing it on the paper 

provided in the kit, (2) folding the paper, and placing the paper with the hair in the pre-
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addressed, stamped envelope provided, and (3) posting the hair sample to the Drug Safety 

Laboratory at Western University, Ontario (Supplementary material 3). 

Interventions implemented in the online active music therapy group included song 

writing, singing, lyric analysis, and verbal processing. Interventions implemented in the 

online receptive music therapy group included participant-directed music listening and 

verbal processing. Interventions implemented in the online verbal therapy group included 

verbal processing. Both the online music therapy and verbal therapy groups were 

informed by the model offered at the McMaster Student Wellness Centre, Stress 

Less (Supplementary material 4). 

3.4.4 Measures 

Three stress and anxiety measures were collected pre and post each online therapy 

session for each of the three therapy groups in each block: (1) STAI-S, (2) Likert stress, 

and (3) HRV. Two stress measures were collected in week 1 and week 6 from the three 

therapy groups and the control group: (1) PSS and (2) Cortisol. Three standardized 

questionnaires were given to capture participant variables that could moderate stress and 

anxiety outcomes: (1) Ten Item Personality Inventory (TIPI), (2) GOLD-MSI, and (3) 

World Health Organization Quality of Life (WHO-QOL) (49). The first two were 

collected prior to the onset of the therapy groups. The WHO-QOL was collected in week 

1 and week 6 of the study. Participant variables collected from the demographic 

questionnaire included: self-described gender, self-described ethnicity, year of birth, 

University Faculty, previous or present use of psychotropic medication, and previous 

engagement in therapy. The following contains details about each of the measures. 
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3.4.5 Pre- and post-therapy session measures: all three therapy groups (no control 

group) 

State-Trait Anxiety Inventory, State version 

The STAI-S includes twenty questions assessing the intensity of participant 

anxiety at the moment of testing (50). The STAI-S was administered in the present study 

to measure how students’ anxiety changes as a result of external factors in the moment. 

When completing the STAI-S, participants rate the intensity of their feelings on a Likert 

scale from (1) not at all to (4) very much so. The STAI-S has shown good reliability and 

validity across different normative groups; Cronbach’s alpha = 0.86–0.95 (50). Construct 

validity was established in two studies by comparing the mean STAI-S scores of college 

students in anxiety-inducing conditions (50). 

Likert stress (1–5) 

The Likert scale is an example of a psychometric scale that is flexible and need-

based, and whose validity is driven by the applicability of the topic in the context of 

participant understanding (51). In the present case, participants rated their stress from 1 to 

5 (1 = None, 2 = Mild, 3 = Moderate, 4 = High, 5 = Extreme). 

Heart rate variability 

Heart rate variability is a non-invasive measure of the ANS as a reliable 

assessment of stress (40). Greater variability in heart rate can result in a greater ability to 

rapidly cope with uncertain and changing environments (41). In this study, HRV was 

collected using the Welltory smart phone application using the camera of the smart 

phone. Participants place their finger over the phone camera and flash for 2 min. A 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B50
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previous study compared HRV measurements using the Welltory App and the Polar chest 

strap (which are ECG accurate-site) and determined the technical error of estimate (TEE) 

was acceptable for all conditions (average TEE CV% [90% CI] = 6.35 [5.13; 8.5]) and 

both the PPG- and heart-rate-sensor-derived measures had almost perfect correlations 

with ECG (r = 1.00 [0.99; 1.00]) (52). 

3.4.6 Pre-post 6-week intervention measures: all groups 

Perceived Stress Scale (PSS-10) 

The PSS is a 10-item self-report questionnaire designed to evaluate the extent to 

which an individual perceives life to be “unpredictable, uncontrollable, and overloading” 

(53). The scale is designed to assess feelings about life events and situations over the 

previous month using a five-point scale ranging from (0) Never to (4) Very Often. PSS 

scores have demonstrated adequate reliability (α = 0.78) and moderate concurrent 

criterion validity with the amount of stress experienced during an average week (r = 

0.39, p < 0.001) and the frequency of stressful life events within the past year (r = 

0.32, p < 0.001) (54). Additional studies reporting the PSS-10 to have good internal 

consistency and reliability include Barbosa-Leiker et al. (55), Golden-Kreutz et al. (56), 

and Reis et al. (57). 

Cortisol 

Cortisol is a glucocorticoid secreted from the adrenal glands that is often used as a 

biomarker for stress (58). Hair cortisol is not an acute marker of hypothalamic pituitary 

adrenal axis (HPA-axis) activity. Rather, it acts as a proxy for total HPA activity in the 

preceding months (45). Cortisol from hair samples thus provides information about 
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participant HPA activity retrospectively. Several studies have shown that hair cortisol 

levels can serve as a reliable approximation of average blood cortisol levels, pointing to 

the validity of this method relative to established standards (45, 59). 

3.4.7 Standardized questionnaires for participant variables: all groups 

Ten Item Personality Inventory 

The TIPI is a self-report questionnaire consisting of ten pairs of words to measure 

a person’s Big Five personality dimensions: Extraversion, Agreeableness, 

Conscientiousness, Emotional Stability, and Openness to experiences (60). Participants 

are asked to rate the extent that each pair of words applies to themselves on a Likert scale 

from (1) disagree strongly to (7) agree strongly. The TIPI has been shown to have good 

validity: mean convergent validity with the Big-Five Inventory was r = 0.77 (60). 

The Goldsmith Music Sophistication Index 

The GOLD-MSI is a psychometric tool for the measurement of musical attitudes, 

behaviors, and skills. It is comprised of a self-report questionnaire measuring musical 

sophistication, defined as musical skills, expertise, achievements, and related behaviors 

(61). There are five subscales within the GOLD-MSI: (1) Active Engagement, (2) 

Perceptual Abilities, (3) Musical Training, (4) Singing Abilities, and (5) Emotions. A 

study by Müllensiefen et al. (61), reported that the GOLD-MSI possesses good reliability 

on each subscale (all α and ω > 0.79). 

World Health Organization Quality of Life 

The WHO-QOL-BREF is a questionnaire containing 26 questions to assess four 

domains: (1) Physical Health, (2) Psychological Health, (3) Social Relationships, and (4) 
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Environmental Quality of Life. The WHO-QOL-BREF provides a valid and reliable 

alternative to the assessment of domain profiles using the WHO-QOL-100 

(WHO/HIS/HSI Rev.2012.03) (49). 

3.5  Analysis plan 

Analyses were conducted using both JASP 0.14.1 and RStudio 2022.07.02. 

Question 1: Does participating in a 45-min online group music therapy session reduce 

stress (Likert stress) and anxiety (STAI-S) from pre- to post-session in comparison to the 

corresponding standard of care (online verbal therapy)? 

One-tailed paired t-tests (corrected for multiple comparisons) were conducted 

between the average pre-session scores to the average post-session scores for each of the 

three therapy groups to determine if stress (Likert stress) and anxiety (STAI-S) reduced 

from pre- to post-session for each of the therapy groups. 

Separate one-way ANOVAs were conducted to determine if the average change 

(pre-session scores were subtracted from post-session scores) in stress (Likert stress) and 

anxiety (STAI-S) scores differed amongst the three therapy groups (Active Music 

Therapy, Receptive Music Therapy, and Verbal Therapy). Following this, Bayesian 

ANOVAs were conducted to determine the degree of evidence for the null hypothesis 

(i.e., no difference among the three therapy groups in stress and anxiety reduction). 

Question 2: Does participating in 6 weeks of weekly online group music therapy session 

reduce stress in comparison to the corresponding standard of care (online verbal therapy) 

and to the no-intervention control group? 
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Separate one-tailed paired t-tests (corrected for multiple comparisons) were 

conducted to determine whether there was a reduction in PSS and in cortisol scores 

between week 1 and week 6 scores for each of the therapy groups and the control group. 

Separate one-way ANOVAs were planned to determine if the difference in PSS and 

cortisol scores across the 6 weeks (week 1 scores were subtracted from week 6 scores for 

each group) differed among the two music therapy groups and the control group. 

Following this, Bayesian ANOVAs were conducted to determine the degree of evidence 

for the a priori null hypothesis that there was no difference among the two music therapy 

groups in comparison to the standard of care (verbal therapy group) in stress reduction 

based on PSS and cortisol scores. 

3.6 Results 

3.6.1. Outcome variables: stress and anxiety 

Question 1: Does participating in a 45-min online group music therapy session reduce 

stress (Likert stress) and anxiety (STAI-S) from pre- to post-session in comparison to the 

corresponding standard of care (online verbal therapy)? 

A total of 64 students participated in the therapy groups and provided STAI-S and 

Likert stress scores pre and post each group therapy session. The pre- vs. post-session 

scores for STAI-S and Likert stress met assumptions for equal variance [F(2,61) = 

0.85, p = 0.43; F(2,61) = 1.47, p = 0.24, respectively]. 

One-tailed paired t-tests comparing the average pre- and the average post-session 

STAI-S and Likert stress scores for each online group therapy session revealed a 

significant average reduction in both STAI-S and Likert stress scores separately for each 
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of the three therapy groups (all p’s < 0.0008 after Bonferroni Correction for multiple 

comparisons). Detailed results are presented in Table 1. 

----------------------------------------Insert Table 1--------------------------------------------- 

ANOVAs using the average change scores (pre-session scores subtracted from 

post-session scores) for each therapy group found no significant differences among 

therapy groups for either change in STAI-S scores [F(2,61) = 0.55, p = 0.58, η2 = 0.02] or 

Likert stress scores [F(2,61) = 0.09, p = 0.91, η2 = 0.003]. To provide stronger evidence 

for the null hypothesis (no difference between the music therapy groups and the verbal 

therapy standard of care), a Bayesian ANOVA revealed moderate evidence that the 

therapy groups did not differ from the standard of care on either changes in STAI-S 

(BF10 = 0.195) or Likert stress (BF10 = 0.198) scores. 

Due to the HRV scores being highly variable, only descriptive statistics are 

reported (see Supplementary material 4). According to the app used, HRV should range 

from 65 to 105 ms (62). Our participants reported measurements from 3.3 to 298 ms. This 

variability was likely due to several factors, including a lack of control of participants’ 

activities at home immediately preceding the measurements, perhaps not using the app 

correctly, and potential issues in participants’ reporting of the HRV values from the 

Welltory phone application. 

Question 2: Does participating in 6 weeks of weekly online group music therapy sessions 

reduce stress in comparison to the corresponding standard of care (online verbal therapy) 

and to a no-intervention control group? 
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A total of 68 students completed the PSS in both week 1 and week 6, and a total 

of 39 students provided hair samples in both week 1 and week 6. The cortisol data were 

heavily skewed; therefore, we log-transformed the cortisol data (63, 64). One-tailed 

paired t-tests comparing week 1 scores to week 6 scores for PSS revealed only a 

significant average reduction in PSS scores in the Receptive Music Therapy group (p = 

0.02), but the finding did not survive Benjamini–Hochberg correction for multiple 

comparisons (p = 0.08). One-tailed paired t-tests comparing week 1 cortisol to week 6 

cortisol for each group revealed only a significant increase in cortisol in the control group 

(p = 0.04 after Benjamini–Hochberg corrections for multiple comparisons). Detailed 

results are presented in Table 2. 

----------------------------------------Insert Table 2 --------------------------------------------- 

To test our hypothesis that reductions in PSS scores would differ among the music 

therapy groups (active music therapy group, receptive music therapy) and the control 

group, we conducted a one-way ANOVA comparing difference scores (week 1 scores 

were subtracted from week 6 scores). We found a non-significant effect of group [F(2,50) 

= 0.661, p = 0.521, η2 = 0.026], indicating that we found no evidence that the music 

therapy groups differed significantly from the control group for changes in PSS scores 

from week 1 to week 6. 

To determine whether the two music therapy groups (active music therapy group, 

receptive music therapy) were equivalent on PSS change scores to the standard of care 

(verbal therapy), a Bayesian ANOVA revealed moderate evidence that the two music 

therapy and the verbal groups did not differ (BF10 = 0.126). 
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With respect to our hypothesis that reductions in cortisol scores would differ 

among the music therapy groups (active music therapy group, receptive music therapy) 

and the control group, difference scores (week 1 scores were subtracted from week 6 

scores) failed to meet the Shapiro-Wilk criteria for normality (WPre = 0.89, p < 0.01; 

WPost = 0.91, p < 0.01; WCortisoldifference = 0.83, p < 0.01). Therefore, the non-parametric 

Kruskal–Wallis test was used to compare the cortisol difference scores from among the 

two music therapy groups and the control group. This revealed a significant effect of 

group (receptive music therapy, active music therapy, and control group) on change in 

cortisol [Kruskal–Wallis χ2(2) = 7.73, p = 0.02, η2 = 0.25]. A pairwise post-hoc Dunn test 

with Bonferroni adjustments revealed significant differences between the receptive music 

therapy group and the control group (p = 0.01). 

To determine whether the two music therapy groups (active music therapy group, 

receptive music therapy) and the standard of care (verbal therapy group) were equivalent 

on cortisol difference scores, a Bayesian ANOVA revealed anecdotal evidence that 

therapy group had no effect on the changes in cortisol (BF10 = 0.655). 

3.6.2 Correlates of stress and anxiety outcomes 

Pearson correlations across all possible participants (i.e., collapsing across the 

three therapy groups for the pre-post session scores, and all four groups for the pre-post 

intervention period scores) were conducted between each participant variable and the four 

stress and anxiety difference scores (Table 3). After corrections for multiple comparisons, 

the only significant correlation was between changes in PSS and the personality trait of 

conscientiousness (r = 0.39, p = 0.02). The direction of the relationships was such that 
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higher conscientiousness was related to an average increase in PSS scores across the 6-

week intervention period. 

3.7 Discussion 

In alignment with the World Health Organization’s (WHO) goal to provide 

comprehensive and integrated mental health services in community-based settings, this 

research explored the efficacy of online group music therapy as a proactive intervention 

for reducing university students’ stress and anxiety. The term proactive refers to engaging 

students in therapy as a means to manage the stressors and anxiety of student life. Stress 

can be a healthy emotion when an individual has the tools to manage it, whereas 

persistent exposure to stressors and continual activation of the stress response can be 

detrimental to health and wellbeing (65). To our knowledge, this RCT reports on the first 

application of online group music therapy for proactive wellness with undergraduate 

university students. 

Regarding our first question, whether participating in a 45-min online group 

music therapy session reduces stress and anxiety in comparison to the corresponding 

standard of care (online verbal therapy), we found that both STAI-S and Likert stress 

self-report scores decreased significantly from pre to post therapy session, for each 

therapy group (active music therapy, receptive music therapy, and verbal therapy). 

Furthermore, there were no significant differences among the groups and a Bayesian 

analysis found moderate evidence for no difference among the groups. Thus, by these 

self-report measures, group music therapy was effective and no different from the 

standard of care (online verbal therapy). As far as a direct measure of ANS function, this 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B65
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was more challenging to collect remotely. Unfortunately, the HRV scores reported by 

participants using a phone app at home appeared to be unreliable, so it is difficult to make 

any conclusions regarding this measure. However, the evidence from the STAI-S and 

Likert stress tools clearly points to short-term benefits of online group music therapy that 

are similar to the verbal therapy standard of care. 

Regarding our second question, whether participating in 6 weeks of weekly online 

group music therapy sessions reduces stress in comparison to the corresponding standard 

of care (online verbal therapy) and a no-intervention control group, there were no 

significant differences among the four groups (active music therapy, passive music 

therapy, verbal therapy, and control) on the self-report PSS stress scale, and a Bayesian 

analysis found moderate evidence that the groups did not differ. Furthermore, changes in 

PSS from week 1 to week 6 were not significantly different from chance for any group 

when corrected for multiple tests. The research comparing self-reported stress scores to a 

biomarker is mixed; several studies have reported non-significant changes in self-reported 

measures of stress, despite reporting significant changes in cortisol (44, 66), although 

several also report significant correlations between self-reported stress and cortisol 

(67, 68). Regarding cortisol, despite only about half of participants sending in both hair 

samples, there was a significant difference among the music therapy groups and the 

control group on the change in cortisol across the intervention. Post-hoc tests revealed 

that the receptive music therapy and control groups differed significantly on cortisol 

changes. Specifically, this was driven by a significant increase in cortisol in the control 

group and a marginal decrease in cortisol in the receptive music therapy group, as 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B44
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B66
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B67
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B68
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revealed via paired t-tests. Without intervention, it is plausible that stress levels would 

increase over the university term, as they did in the control group. In this light, it is 

interesting that the intervention groups did not show this trend. Future studies should 

attempt to replicate these findings with a larger sample size. 

Individual differences have been reported as an important factor in the experience 

of stress (2). We therefore examined several variables that might moderate stress and 

anxiety outcomes. None of the demographic variables collected, including gender, and 

area of study at university, correlated significantly with any of the measures of change in 

stress or anxiety after correcting for multiple comparisons. Although there is literature 

relating personality traits to stress responses, the role of personality in response to 

engaging in therapy has been less studied. A meta-analysis on the associations between 

the Big Five personality traits and stress reported neuroticism was positively related to 

stress, while extraversion, agreeableness, conscientiousness, and openness were 

negatively related to stress (69). In the present research study, only conscientiousness was 

significantly correlated with changes in PSS after correction for multiple comparisons. 

We found that conscientiousness scores were significantly correlated with an increase in 

PSS scores from week 1 to week 6, suggesting that people with this personality trait may 

be less responsive to therapy. However, the present study differed from previous studies 

that explored correlations between PSS scores and personality as it explored changes in 

PSS scores over the study period, as opposed to PSS scores in the final week of the study, 

which appears to be a more common study design. Given that these analyses were 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B2
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exploratory, further research is needed to understand the complex relations between 

various individual differences and responsiveness to music therapy. 

Participants also completed the QOL questionnaire as stress and anxiety levels can 

be affected by particular events in an individual’s life that affect their quality of life. We 

found no significant associations between any of the QOL subscales and any of the 

measures of stress and anxiety after correcting for multiple comparisons. However, as the 

study was conducted during the COVID-19 pandemic restrictions, it is possible that all or 

most students were experiencing negative quality of life changes, making it difficult to 

see effects of individual differences. Given that previous studies have linked lower 

quality of life scores to higher stress (70–72), it would be useful for future research to 

examine how quality of life measures might relate to music therapy outcomes with a 

larger sample size and outside of a pandemic period. 

Engaging in music therapy does not require participants to have a background in 

music, or to be able to play an instrument or to sing. However, whether musical 

sophistication affects music therapy outcomes remains understudied. We did not observe 

any significant correlations between music sophistication scores and any of the stress or 

anxiety measures, nor did we find any significant differences between the active and 

receptive music interventions. While these null findings need to be replicated with a 

larger sample, they suggest that musical sophistication may not be necessary for positive 

music therapy outcomes and that participants with varied musical backgrounds may 

benefit even from music therapy that involves active music making. 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B70
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Despite several challenges and limitations (see section “4.1. Limitations”), the 

present study was innovative in showing that music therapy can be effectively delivered 

to university students online and in a group setting. The COVID-19 pandemic has likely 

forever changed aspects of health care delivery. Beyond the scope of university students, 

access to proactive online group mental health therapies provides a relatively inexpensive 

option that can drastically increase accessibility for many populations, including those 

from poorer economic backgrounds, those who have mobility challenges (such as seniors 

in care), and those living in remote areas (32). 

Although on-campus treatment options are being expanded in Canada, few 

universities have attempted a whole campus approach to create a health-promoting 

culture, as is described in the Okanagan Charter (73), and we are not aware of any 

campuses that are offering music therapy. One important aspect of a health-promoting 

cultures is a proactive approach that provides services aimed at improving mental health 

before crisis situations are reached. This is of course beneficial for students, but at the 

same time it could lead to reductions in treatment costs. A second important aspect of a 

health-promoting culture is to include a variety of options. Creative arts therapies are not 

recognized as a standard of care for mental health goals, yet the findings of the present 

research suggest that music therapy could be a viable option to offer to students on a 

university campus. Considering that 75% of students who experience significant 

psychological distress do not seek support as a result of negative stigma (18), offering 

music therapy could help to lower this number as a non-negatively stigmatized option for 

support. This idea is further supported by a survey completed by 786 university students 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B32
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B73
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who indicated the most interest in engaging in music therapy for mental health support, 

followed by art therapy, and lastly verbal therapy (11). In sum, the present results support 

that the option of online group music therapy on campus for students without a clinical 

diagnosis can effectively reach some students who would not otherwise engage in 

proactive therapy for stress and anxiety. 

3.8 Limitations 

Conducting this online study presented some challenges. First, because the 

university campus was closed as a result of COVID-19 restrictions, students had to be 

recruited remotely, and we experienced a considerable attrition rate from the time 

students completed the consent form and pre-questionnaires, to the time the time the 

therapy sessions began. Thus, our sample size was smaller than desired, affecting 

statistical power, particularly for between-group analyses. Collecting the important 

physiological data was also a challenge remotely. Although participants were instructed 

on how to collect HRV data using an app on their phone, we were not able to control how 

well they did this, the accuracy of their reporting, or what activity they were engaged in 

immediately prior to the therapy session. In the end, the HRV data was highly variable 

and not analyzable. Future online studies will need to find a more reliable method to 

collect this data. Finally, although the cortisol analyses yielded significant results, only 

about half of the participants sent in both samples, so these analyses were underpowered. 

The present randomized control trial conducted during COVID-19 restrictions 

highlights the benefits of offering online group music therapy to university students as a 

proactive intervention for stress and anxiety in the absence of a clinical diagnosis. 

https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2023.1183311/full#B11
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Significant reductions in anxiety, as measured by the STAI-S, and stress, as measured on 

a Likert scale, were observed from pre- to post-45 min of both active and receptive online 

group music therapy. Further, there was moderate evidence that these reductions in stress 

and anxiety did not differ from the standard of care (online verbal therapy), suggesting 

that group music therapy provides a viable option for stress and anxiety reduction. 

Significant reductions in stress from week 1 to week 6 were not observed by the PSS 

report measure. However, cortisol levels measured from hair samples taken at the 

beginning and at the end of the therapy period significantly increased in the control group 

from week 1 to week 6 as the university term progressed but remained stable in the 

therapy groups from week 1 to week 6. This study is unique in targeting university 

students without a clinical diagnosis and exploring the efficacy of online music therapy 

relative to the standard of care. Further, it is the first music therapy study to measure 

cortisol from hair samples collected remotely, pushing the boundaries of remote 

physiological measurement in therapy assessment. The results suggest a choice in therapy 

type could benefit many students and that music therapy can provide an alternative for 

students reluctant to engage in, or unable to access, verbal therapy options. This study 

provides an example of how a health-promoting culture on university campuses can be 

achieved, consistent with the mental health goals of the Okanagan Charter.  
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Chapter 4 

 
Group music therapy for the proactive management of stress 

and anxiety 

 
Finnerty, R., Trainor, L.J. (2024). Group music therapy for the proactive management of 

stress and anxiety, PLOS Mental Health  (manuscript submitted July 10, 2024) 
 

 

4.1 Preface 

 

In Chapter 4, I present a randomized controlled trial that we conducted to build 

upon the research findings of Chapter 3. We implemented in-person group music therapy 

as opposed to online group music therapy and collected data from a larger sample size 

than the research study in Chapter 3. Our results continue to support the use of group 

music therapy for proactive wellness on campus. We also collected qualitative feedback 

from students about their experience with music therapy, and their interest to continue 

with music therapy. Additionally, we collected data about personality types and music 

sophistication as potential covariates. The results of our analyses suggests that individual 

differences in personality types and music sophistication are not strong predictors of 

music therapy outcomes. The overall results highlight both the effectiveness and 

universality of in-person group music therapy, as well as its potential to increase students’ 

help seeking behaviours.   
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4.2 Abstract 

 

Mental health interventions are often implemented in response to a crisis as opposed 

to a management model. This randomized controlled study explored the use of group 

music therapy to proactively manage undergraduate university students’ stress and 

anxiety. Data were collected from 148 students who were randomly assigned to six-weeks 

of weekly group music therapy or a control group. Significant reductions in cortisol levels 

from hair samples, as well as psychometric measures of stress and anxiety were observed 

in the music therapy group in comparison to the control group.  The results support the use 

of group music therapy to proactively manage stress and anxiety on university campuses. 

4.3 Introduction 

Advocating for proactive mental health interventions on university campuses is 

not a new concept, yet services remain predominantly reactive to mental health concerns. 

The Ontario Undergraduate Student Alliance (OUSA) 2012 report included the 

recommendation of anti-stigma and preventative mental health campaigns as well as 

workshops for students at post-secondary levels to enhance coping and stress 

management (1). Six years later, in the 2018 OUSA report, students remarked that there 

remains a lack of proactive care and crisis prevention on campuses (2), and a scoping 

review of post-secondary stress and mental well-being highlighted the need for 

prevention strategies (3). In 2022, an online survey delivered to post-secondary students 

across Ontario, Canada, revealed that 66.5% of respondents (n = 290/436) reported a 

decline in their mental health since starting post-secondary education (4). Despite these 

mental health concerns, most students reported that they were not receiving counselling 
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or psychotherapy for their mental health (71.5% ; n = 318/445). Some changes have been 

implemented to mental health delivery on campuses since the 2012 OUSA report, but 

proactive engagement in mental health support is still not a part of campus culture. An 

overview of campus student wellness services across Canada, revealed that mental health 

services are predominantly reactive, meaning current services are for students already in 

crisis or with a specific diagnosis (5).  

The present research explored the effectiveness of group music therapy to 

proactively manage undergraduate students’ stress and anxiety under conditions where 

participants did not require a diagnosis. The effectiveness of group music therapy was 

examined through both physiological and psychological measures. Group music therapy 

was chosen as a more cost-effective and feasible option compared to individual music 

therapy. The interpersonal nature of group therapy also provides the opportunity to 

recognize one’s own experiences in others, hence validating and normalizing experiences 

(6). Music is considered to be a healthy activity, and it is typically not linked to being 

mentally ill (7,8). As such, the tool of music within a therapeutic context could increase 

mental health support-seeking behaviours. Recognizing that many students do not seek 

mental health support when needed due to negative stigma (9, 4), music therapy could 

offer an alternative to often stigmatized verbal therapies. Additionally, music therapy has 

a higher participation and retention rate over verbal based therapies (10-12). It should be 

noted that participants do not require any background in music to participate or benefit 

from music therapy.  
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The profession of music therapy initially developed in the USA in the 1950s as a 

response to soldiers returning from World War II with post-traumatic stress disorder (13). 

In 1974, the Canadian Association of Music Therapists was established; its role is to set 

the standards and qualifications for music therapists across Canada. Music therapists 

work with a diversity of age groups and diagnoses using music purposely within a 

therapeutic relationship to support a variety of healthcare goals. Engaging in music 

therapy has led to improvements in verbal fluency, reduced anxiety, reduced symptoms of 

depression, reduced pain perception, improved psychosocial functioning, and improved 

motivation for treatment (14-18). However, systematic reviews have also reported a need 

for clinical trials with larger sample sizes, appropriate experimental methodology, and 

objective measurements of treatment effectiveness to substantiate these claims (14-18). 

The present randomized controlled trial analyzed the effects of undergraduate 

university students’ proactive participation in group music therapy for stress and anxiety 

management. One study to date has been published reporting the effects of group music 

therapy to proactively manage stress and anxiety with undergraduate university students; 

the study implemented online delivery of music therapy using Zoom during COVID-19 

restrictions (10). The present study followed a very similar protocol to the online study, 

with the main difference being that the music therapy groups were delivered in-person on 

campus. In keeping with the online study, the music therapy groups followed a 

community music therapy approach, which does not require an intake form, an 

assessment, or a treatment plan. Additionally, the community music therapy approach 

aims to effect change both within the therapeutic space and the overall environment of the 
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client (19). For instance, the present study aimed to assist with the management of stress 

and anxiety within the therapeutic space, as well as address the need to normalize the 

maintenance of mental health.   

In recognition of the literature already supporting the outcomes of music therapy 

in comparison to the standard of care (verbal based therapy) (10, 20-25), a standard of 

care group was not part of the present study design. Rather, stress and anxiety measures 

were compared between students who proactively participated in a music therapy group 

and students who experienced ‘student life as usual’ (the control group). Stress measures 

included cortisol, heart rate variability (HRV), the standardized perceived stress scale 

(PSS), and a 1-5 scale of self-perceived stress; and anxiety was measured using the 

standardized state trait anxiety inventory (STAI-S). The state version of the STAI-S was 

implemented as we were interested in changes in participants’ anxiety in the moment as 

opposed to participants predisposition to anxiety (trait anxiety). Cortisol was collected as 

a known biomarker for stress (26). Collecting hair cortisol provides a proxy for total 

hypothalamic pituitary adrenal axis activity in the preceding months; each centimeter of 

hair growth reflects the average cortisol released in the previous month (27).  

In the present study, as we wanted to compare participants’ average cortisol 

release for the month before the study to their average cortisol release during the last 

month of the study, we therefore collected the first centimeter of hair growth from the 

scalp at the beginning and at the end of the six-week intervention for analyses. Heart rate 

variability was collected as an additional non-invasive measure of the autonomic nervous 

system that is recognized as a reliable assessment of stress (28), with increased variability 
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in heart rate being associated with a greater ability to cope with uncertain environments 

(29). The standardized perceived stress scale is designed to assess feelings about life 

events and situations over the previous months. This enabled the comparison of perceived 

stress before the study to after the study. The 1-5 scale of self-perceived stress provided a 

quick, in the moment, subjective experience of stress. In addition to collecting measures 

in week 1 and 6 of the study, the STAI-S 1-5 stress scale and HRV measures were also 

collected before and after each group music therapy session. These data provided 

information about the immediate effects of music therapy on stress and anxiety. This is 

important as experiencing low levels of stress, even for a short period of time, can have 

benefits (30).       

Recognizing that demographic variables, personality traits, and extenuating 

circumstances could influence the stress and anxiety scores of students during the six-

week study period, a Demographics questionnaire, the Ten Item Personality Inventory, 

and the World Health Organization – Quality of Life questionnaire were administered. 

Data from these questionnaires were examined to determine if it was necessary to include 

these variables in the main analyses examining the effects of the intervention on the stress 

and anxiety measures. Personality type can predict propensity to manage stress and 

anxiety, but there are only a few published research papers addressing the extent to which 

personality type affects the degree to which stress or anxiety scores change during a 

therapeutic intervention (i.e., music therapy) (31-33).  

Participants also completed the Goldsmith Music Sophistication Index to 

determine if music sophistication predicts stress and anxiety outcomes, as it is possible 
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that participants with greater music sophistication would have a proclivity to benefit more 

from music therapy. Music sophistication is defined as a psychometric construct that 

refers to musical skills, expertise, achievements, and related behaviors across a range of 

facets (34). There is currently a gap in the literature regarding the impact of personality 

types and music sophistication on music therapy outcomes. Despite these variables not 

being explicitly measured in previous music therapy research, we hypothesized that 

neither personality type nor music sophistication would be related to therapy outcomes, 

based on the diversity of individuals who reportedly benefit from music therapy, and 

music sophistication not being a requirement of participating in music therapy.  

In addition to the collection of physiological and psychological data, subjective 

participant reports of their experience can provide insight not only into the effectiveness 

of an intervention, but the applicability. Participants’ subjective experiences are often not 

accorded the same weight as intervention outcomes, yet they are invaluable in 

understanding if individuals will seek out and/or continue to engage in supports (35). For 

this reason, the present study included a feedback questionnaire for participants in the 

music therapy group, consisting of both closed- and open-ended questions about their 

experience and their interest in continuing in the intervention if it was offered. 

In summary, the present research gathered behavioural and physiological 

measures of stress and anxiety, as well as data about potential moderating variables 

(demographics, personality traits, music sophistication, quality of life), and asked two 

main questions, and two secondary questions, as follows. 

Two main questions:  
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(1) Does participating in a 45-minute group music therapy session reduce stress and 

anxiety from before to after the session?  

(2) Does participating in six weeks of weekly group music therapy reduce stress and 

anxiety in comparison to a “student life as usual” control group?  

Two secondary questions: 

(1) Do participants in music therapy report finding the intervention helpful?  

(2) Would participants engage in music therapy if it was offered on campus? 

We hypothesized that a reduction in stress and anxiety would be observed both 

before and after each music therapy session (as measured by STAI-S, self-rating scale, 

HRV), as well as from week 1 to week 6 of the study (STAI-S, self-rating scale, HRV, 

PSS, cortisol). We also anticipated that participants would find the music therapy groups 

helpful, and that most participants would be interested in continuing to engage in music 

therapy if it was offered on campus.  

4.4 Materials and Methods 

4.4.1 Overall Study Design 

A randomized controlled trial, pretest-posttest study design with two groups was 

approved by the Hamilton Integrated Research Ethics Board (project #15143). The two 

groups consisted of an experimental group (music therapy) and a control group (student 

life as usual). University students were randomly assigned to participate in a 45-minute 

group music therapy session every week for six weeks, or to the control group.  

Demographic data, including a personality questionnaire and a music sophistication 

questionnaire were collected at the start of the study. A quality of life questionnaire was 
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distributed in week 1 and week 6 of the study. Measures of stress and anxiety were taken 

before and after each group music therapy session, and in week 1 and week 6 of the study 

from all participants (see details below).  Participants in the music therapy group were 

asked to complete a feedback survey at the end of the study.  

4.4.2 Participants 

A total of 148 full-time undergraduate university students (80% females) aged 18-

24 (M = 20 years) at a Canadian university participated in the study. A power analysis 

was conducted using G*Power version 3.1 (36) to determine the sample size required to 

test whether the average change in the state anxiety and self-rated stress scores reduced 

from before to after each group music therapy session, with 80% power for detecting a 

medium effect (d= 0.5), at a significance criterion of α = .05. These parameters were 

determined by referencing a similar study (10). The sample size determined for this 

within group one-tailed paired t-test was n = 27. 

A power analysis was also conducted to determine the sample size required to test 

whether the average change in stress and anxiety scores from week 1 to week 6 differed 

between the music therapy group and the control group with 80% power for detecting a 

medium effect (d= 0.5), at a significance criterion of α = .05. These parameters were 

determined by referencing a similar study (10). The sample size determined for this 

between group one-tailed t-test was n = 102 (51 participants per group). 

In block 1 of the present study (conducted in February-March 2023), a total of 25 

students provided consent to participate and responded to the follow-up emails and 

questionnaires. The 25 students were randomly assigned to the music therapy group or the 
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control group. Six students opted out before further data were collected due to scheduling 

conflicts. In total, 19 students (7 males, 2 unknown) completed the study: Music Therapy 

(n = 10, 3 males), Control (n = 9, 4 males). On average, students in the Music Therapy 

group attended 4/6 of the weekly sessions. 

In block 2 of the study (October-November 2023), a total of 143 students provided 

consent to participate and responded to the follow-up emails and questionnaires. The 143 

students were randomly assigned to the music therapy group, or the control group. The 

primary researcher’s previous experience of participants in the control group not 

completing the study informed her decision to allocate more students to the control group 

than the music therapy group. Four students in the music therapy group opted out before 

the first session, and two did not complete the study. Three students in the control group 

opted out during the first week, and five did not complete the study. In total, 129 students 

completed the study (121 recruited as a course component option); Music Therapy (n = 

57, male =9) Control (n = 72, male = 8, prefer not to say =1). On average, students 

attended 5/6 of the music therapy sessions over the six-week study period. 

Demographically, students from all university Faculties were represented but most 

students were in the Faculty of Science (80%). 143/148 students self-described their 

ethnicity, broadly reporting: European/White/Caucasian (n = 46), South Asian (n = 30), 

Middle-Eastern (n = 13), East-Asian (n = 14), Mixed Ethnicity (n = 10), North American 

(n = 7), sub-Saharan African (n = 8), Caribbean (n = 6), Indigenous (n = 3),  Black (n = 

2), Jewish (n = 1), Latino (n = 2) North African (n = 2). Self-descriptions are presented in 

S1 Table.  
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4.4.3 Measures 

Initial demographic, personality, musical background, and quality of life 

questionnaires (completed by Control and Music Therapy Groups) 

 
The following four background questionnaires were given to all participants in 

week 1. The Quality of Life questionnaire was repeated in week 6. 

1. Demographic information was collected from each participant through a questionnaire 

that asked the participants to self-describe gender, year of birth, ethnic origin, use of 

psychotropic medication, previous or current participation in therapy, and previous or 

current participation in a music therapy course.  

2. Ten Item Personality Inventory (TIPI) is a standardized self-report questionnaire 

consisting of ten pairs of words to measure a person’s Big Five personality dimensions: 

Extraversion, Agreeableness, Conscientiousness, Emotional Stability, and Openness to 

experiences (37). Participants rate the extent that each pair of words applies to themselves 

on a Likert scale from (1) disagree strongly to (7) agree strongly. The TIPI has been 

shown to have good validity: mean convergent validity with the Big-Five Inventory was r 

= 0.77 (37).  

3. Goldsmith Music Sophistication Index (GOLD-MSI) is a tool for measuring musical 

attitudes, behaviours, and skills. It is a self-report questionnaire measuring musical 

sophistication, defined as musical skills, expertise, achievements, and related behaviours 

(34). There are five subscales within the GOLD-MSI: (1) Active Engagement, (2) 

Perceptual Abilities, (3) Musical Training, (4) Singing Abilities, and (5) Emotional 

response to music), as well as an overall music sophistication score. A study by 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 137 

Mullensiefen et al. (34) reported that the GOLD-MSI possesses good reliability on each 

subscale (all α and ω > .79).  

4. World Health Organization Quality of Life (WHOQOL-BREF) is a questionnaire 

containing 26 questions to assess four domains: (1) Physical Health, (2) Psychological 

Health, (3) Social Relationships, and (4) Environmental Quality of Life. The WHOQOL-

BREF provides a valid and reliable alternative to the assessment of domain profiles using 

the WHOQOL-100 (38).  

Measures taken in week 1 and week 6 (completed by Control and Music Therapy 

Groups) 

 
Three questionnaires and two physiological measures were taken in week 1 and again in 

week 6. 

Questionnaires 

1. Perceived Stress Scale (PSS-10) is a 10-item self-report questionnaire designed to 

evaluate the extent to which an individual perceives life to be “unpredictable 

uncontrollable and overloading” (39).  The scale is designed to assess feelings about life 

events and situations over the previous month using a five-point scale ranging from (0) 

Never to (4) Very Often. PSS scores have demonstrated adequate reliability (α = .78) and 

moderate concurrent criterion validity with the amount of stress experienced during an 

average week (r = .39 p < .001) and the frequency of stressful life events within the past 

year (r = .32 p < .001) (39). Additional studies reporting the PSS-10 to have good internal 

consistency and reliability include Barbosa-Leiker et al. (40) Golden-Kreutz et al. (41) 

and Reis et al. (42). 
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2. State Trait Anxiety Inventory - State Version (STAI-S) includes twenty questions 

reporting the intensity of participant anxiety at the moment of testing (43). The STAI-S 

was administered in the present study to measure how students’ anxiety changes as a 

result of external factors in the moment. When completing the STAI-S, participants rate 

the intensity of their feelings on a scale from (1) not at all to (4) very much so. The STAI-

S has shown good reliability and validity across the different normative groups; 

Cronbach’s alpha = 0.86-0.95 (43). Construct validity was established in two studies by 

comparing the mean STAI-S scores of college students in anxiety-inducing conditions 

(43).  

3. Self-rated stress scale (1-5). Participants rated their stress from 1-5 (1 = None 2 = Mild 

3 = Moderate 4 = High 5 = Extreme). 

Physiological Measures 

1. Cortisol is a glucocorticoid secreted from the adrenal glands that is often used as a 

biomarker for stress (26). Hair cortisol acts as a proxy for total HPA activity in the 

preceding months; approximately one centimeter of hair growth from the scalp represents 

a preceding month of cortisol released (27). Cortisol from hair samples thus provides 

information about participant HPA activity retrospectively. Several studies have shown 

that hair cortisol levels can serve as a reliable approximation of average blood cortisol 

levels, pointing to the validity of this method relative to established standards (44,27). 

The hair samples in the present study were analysed at The Drug Safety Lab, Robarts 

Research Institute, Western University. The process implemented to extract the cortisol is 

provided in S1 File.  
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2. Heart rate variability (HRV) is a non-invasive measure of the autonomic nervous 

system as a reliable assessment of stress (28). Greater variability in heart rate can result in 

a greater ability to rapidly cope with uncertain and changing environments (29).  In this 

study, HRV was collected using the Welltory smart phone application using the camera of 

a Samsung tablet or smart phone (S2 File). HRV data was measured using Standard 

Deviation of Normal-to-Normal Intervals (SDNN), which is a measure used to assess the 

variation in time intervals between normal heart beats. Participants placed their finger 

over the phone camera and flash for two minutes. Correlation analysis has shown an 

almost perfect correlation of the Welltory phone application against the ECG gold 

standard (45,46).  

Measures taken before and after each music therapy session (Music Therapy Group 

only) 

 
Two of the questionnaires and one of the physiological measures were also taken 

in the Music Therapy group before and after each music therapy session: STAI-S, Self-

rated stress scale (1-5), and HRV. 

Measures taken after six-weeks of music therapy  (Music Therapy Group only) 

 
A feedback survey was completed by participants in the music therapy group 

consisting of both closed and open questions. 

4.5 Procedure 

Students were recruited in two blocks from across campus via printed posters and 

social media platforms. In addition to the required study detail, the recruitment material 

communicated that participants would have a choice to participate in a draw for a chance 

to win one of five prizes of $50. Block 1of the study was offered during the winter 
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semester, and block 2 of the study was offered in the Fall semester. An additional form of 

recruitment was added in block 2, in which students were also recruited from the course 

HUMBEHAV_2AP3 as an optional component of the course. Potential participants 

accessed the Letter of Information and the Consent Form as a Google form via email or a 

QR code. Students who provided consent received an ID number to complete an online 

demographic survey, the Goldsmith Music Sophistication Index (GOLD-MSI), the Ten 

Item Personality Inventory (TIPI) and the World Health Organization Quality of Life 

BREF (WHO-QOL- BREF). Participants were randomly assigned to the music therapy 

group or the control group. More participants were allocated to the control group than the 

music therapy group in anticipation of attrition based on a previous study (Finnerty et al., 

2023). Participants in the music therapy group were provided a feedback survey at the 

end of the study, and participants in the control group were provided the opportunity to 

participate in one or two music therapy groups at the end of the six-week study period. 

Music Therapy Group 

Each group music therapy session was conducted in a private room in the 

University Student Centre building. The music therapists facilitating the music therapy 

groups were all credentialed and in good standing with the Canadian Association for 

Music Therapists. To minimize facilitator effects, five different music therapists 

facilitated the groups. A total of 21 undergraduate student research assistants, who were 

either completing a research project course for credit or volunteering, assisted with data 

collection (S3 File). 
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Upon arriving at the music therapy room, participants were asked to sit in one of 

the chairs that had been placed in a circle in the room. Research assistants provided each 

of the participants with a Samsung Tablet (or a link) which had been pre-loaded with the 

questionnaires to be filled out. In weeks 1 and 6, this included the PSS, STAI-S, and Self-

rated stress scale. HRV was also taken using the Welltory Application on the tablets. The 

de-identified data from all the questionnaires were automatically input into a Google 

spreadsheet. 

In weeks 1 and 6, the research assistants also collected a hair sample from each 

participant in the music therapy group as per the following steps: (1) cut a small sample 

of hair and place it on the paper provided in the kit, (2) fold the paper, and place the paper 

with the hair in the envelope provided. Hair samples were sent to the Drug Safety 

Laboratory at Western University, Ontario (S4 File).  

In all 6 weeks, the Research Assistants gave the participants the tablets before and 

after each music therapy session to fill out the STAI-S and Self-rated stress scale as well 

as to record their HRV. 

After the initial data had been collected, the research assistants left the music 

therapy room, and the music therapist conducted a 45-minute music therapy session. 

After each group music therapy session, the research assistants returned to the music 

therapy room to collect the end-of-session data. The interventions implemented in the 

music therapy group included listening to music, song writing, singing, lyric analysis, 

playing instruments, improvising, and verbal processing. The music therapy groups were 

informed by the model offered at the McMaster Student Wellness Centre, Stress Less 
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group, and Open Circle’s guidelines (S5 File). More specific examples of interventions 

used in the music therapy group can be found in S6 File. 

In block 1 of the study, one music therapy group was offered each week (~ 10 

participants/group) for six-weeks, and in block 2 of the study, six music therapy groups 

were offered each week (~ 10 participants/group) for six-weeks. 

Control Group 

Participants in the control group were contacted via email in week 1 and week 6 

of the study to schedule a day and time to come in to complete the Perceived Stress Scale, 

the STAI-S, and the self-rated stress scale (all via the Samsung tablets). At this time, their 

HRV was also recorded, and a hair sample collected for cortisol analysis. As with the 

Music Therapy Group, the de-identified data were automatically input into a Google 

spreadsheet.  

4.6 Analysis Plan 

Analyses were conducted using both JASP 0.14.1 and RStudio 2022.07.02. 

4.6.1 Potential Co-variables 

Initial exploratory linear regression models examined the relationships between 

each of the stress and outcome variables, and the potential co-variables of demographic 

data (gender, year of birth, Faculty of Study, current or previous use of medication, in-

progress or completion of Introduction to Music Therapy Course, and previous or current 

engagement in therapy). 

Additionally, exploratory correlations were examined between the outcome 

variables and each of the demographic variables, WHOQOL-BREF categories and 
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GOLD-MSI subcategories to determine whether any of these should be included in the 

main analyses. Correlations were conducted for each of the six demographic questions in 

relation to the changes in each stress and anxiety measure (cortisol, perceived stress, state 

anxiety, self-rated stress, and heart rate variability), and for each of the week-six 

WHOQOL- BREF categories (Physical Health, Psychological Health, Social 

Relationships, and Environmental Health), in relation to changes in the stress and anxiety 

measures (cortisol, perceived stress, state anxiety, self-rated stress, and heart rate 

variability). The week-six WHOQOL-BREF is reflective of the study period. Bayesian 

correlations were conducted for each of the five TIPI categories (1. Openness, 2. 

Conscientiousness, 3. Extraversion, 4. Agreeableness, and 5. Emotional Stability), in 

relation to the changes in each stress and anxiety measure (cortisol, perceived stress, state 

anxiety, self-rated stress, and heart rate variability), and for each of the six subscales of 

the GOLD-MSI categories (1. Active Engagement, 2. Perceptual Abilities, 3. Musical 

Training, 4. Singing Abilities, 5. Emotional response to music, and 6. general music 

sophistication), in relation to the changes in each stress and anxiety measures (cortisol, 

perceived stress, state anxiety, self-rated stress, and heart rate variability).  Bayesian 

correlations were implemented as we hypothesized that neither personality types nor 

music sophistication would be related to therapy outcomes (47).  

Two Main Questions 

Question 1: Does participating in a 45-minute group music therapy session reduce stress 

and anxiety from before to after the session? 
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In the experimental group, linear mixed effect models were conducted to 

determine if there was a reduction in stress (self-rated stress scale (1-5), and  anxiety 

(STAI-S) scores from before to after group music therapy sessions, as well as to 

determine if there was an average increase in heart rate variability from before to after 

group music therapy sessions, across the six-weeks. The models consisted of 

‘participants’ as the random intercept, and the random slopes included ‘Week’ and pre-

post music therapy measures.  

Question 2: Does participating in six weeks of weekly group music therapy sessions 

reduce stress and anxiety in comparison to the control group?  

One-tailed (between groups) Student’s t-tests or Mann-Whitney-Wilcoxon test (if 

change data not normally distributed) were conducted to determine if changes from week 

1 to week 6 in  STAI-S scores, self-rated stress scale (1-5), heart rate variability, 

perceived stress scale, and cortisol scores were significantly different between the music 

therapy and control group. 

Two Secondary Questions 

Question 1: Do participants in music therapy report finding the intervention helpful for 

managing stress and anxiety? 

A feedback form was provided to participants in the music therapy groups after 

the six-week block of music therapy. Descriptives were gathered for yes/no questions, 

and thematic analyses were conducted for open ended questions implementing a 

deductive and semantic approach. 

Question 2: Would participants engage in music therapy if it was offered on campus? 
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Participants in the control group were provided an opportunity to participate in 1 

or 2 music therapy groups via a google poll invitation.  Results of the invitation were 

recorded, as well as the number attending.      

4.7 Results 

4.7.1 Potential Co-variables 

Linear models revealed a weak influence of demographic variables in relation to 

the changes in the stress and anxiety outcome scores (S2 Table). Regarding the four 

WHOQOL-BREF categories, significant correlations (p < .05) were found between 

changes in anxiety scores and week-six Physical Health scores  (r = 0.19), changes in 

anxiety and week-six Social Relationships (r = 0.24), and changes in stress and week-six 

Social Relationships (r = 0.29). After Bonferroni corrections, only the correlation 

between changes in stress (1-5) and week-six Social Relationships remained significant 

(r(122) = 0.29, p=.02). The week-six Social Relationships data did not meet the 

assumptions of normality; therefore the Mann-Whitney U-test was conducted to compare 

week-six Social Relationship scores between the music therapy group and the control 

group. The test revealed no significant difference in Social Relationships between the two 

groups, W=2385.5, p = .25 (S3 Table). Please see S2 Fig. for individual changes in 

WHOQOL-BREF scores by group. Therefore, none of the demographic variables or 

WHOQOL-BREF categories were included in the main analyses. 

We conducted Bayesian correlations to explore the relationships between the five 

personality categories (TIPI) and the six GOLD-MSI categories with the outcome 

variables of change in anxiety, self-rated stress (1-5), PSS, and cortisol, under the 
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hypothesis of no relation. Bayesian correlations provided anecdotal to moderate evidence 

against all of these correlations (BF10 0.11-0.38), with the exception of changes in the 

variable state anxiety (STAI-S scores) and the GOLD-MSI category of Emotional 

Response to Music (BF10 1.8, r = -0.215), which only provided anecdotal evidence for a 

weak negative correlation (S4 and S5 Tables). Therefore, we did not include any of the 

potential co-variables in the analyses. 

4.7.2 Two Main Questions 

Question 1: Does participating in a 45-minute group music therapy session reduce 

stress and anxiety from before to after the session?   

STAI-S, self-rated stress scores (1-5), and HRV were collected before and after 

each music therapy group session (n=67). The HRV data were not analysed beyond 

reporting descriptives due to questionable results and challenges incurred with the 

Welltory app (S6 Table). The average HRV using SDNN for a healthy 20 year old is 153 

+/- 44 ms (49), and according to the Welltory website 149 ms is the average SDNN for 

young adults (50). In the present study the average SDNN of participants in week 1, in the 

music therapy group was 58 +/- 43 ms, with a range of 11ms - 319ms. This topic is 

discussed further in the Limitations section.  

Linear mixed effects models were used to analyse the pre-post STAI-S and self-

rated stress (1-5) scores that were collected across weeks (1-6). These models 

revealed significant reductions from pre-post group music therapy sessions in STAI-S, 

F(1, 341.7) = 82.03, p <.001, and self-rated stress scores (F(1, 377) = 48.8, p <.001), with 

large effect sizes (STAI-S, rank-biserial correlation, 0.91; and self-rated stress, rank-
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biserial correlation 0.85). A significant effect of Week in STAI-S, F(1, 59.8 ) = 29.96, p < 

.001, and self-rated stress scores, F(1, 58) = 13.5, p < .001, was also observed (Figure 1). 

Additionally, an interaction was observed between Week and STAI-S scores, F(1,445.3) 

= 4.1, p =.04, but not the self-rated stress scores, F(1, 426.9)= 2.1, p = .15.  The main 

effects of week indicate that participants’ anxiety and stress fluctuated from week to 

week. The significant interaction indicates that the magnitude of the benefit of the music 

therapy sessions for anxiety also varied across weeks. Because these fluctuations were 

consistent enough across individuals to produce significant effects, they likely reflect 

varying demands from week to week as the university term progressed. Weekly changes 

in STAI-S and self-rated stress are reported in S7 Table. 

--------------------------- Insert Figure 1 ------------------------------ 

                                                                                                                                 

Question 2: Does participating in six weeks of weekly group music therapy sessions 

reduce stress and anxiety in comparison to the control group?  

A total of 125 students (music therapy group n=58; control group n=67) 

completed the STAI-S in both week 1 and week 6. All change scores data met the 

assumptions of normality as per the Shapiro Wilk test. A one-tailed Student t-test 

comparing the average change in the STAI-S scores from week 1 to week 6 between the 

music therapy group and the control group revealed a reduction in STAI-S scores in the 

music therapy group in comparison to the control group, with a large effect size, t(123) = 

5.6, p = <.001, d = 1.02 (Figure 2A).  

A total of 125 students (music therapy group (n=58), control group (n=67)) 

completed the self-rated stress scale in both week 1 and week 6. The change scores did 
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not meet the assumptions of normality as per the Shapiro Wilk test. The Mann-Whitney U 

test was used to compare changes in self-rated stress scores from week 1 to week 6 

between the music therapy group and the control group, revealing a significant reduction 

in perceived stress in the music therapy group in comparison to the control group, with a 

medium effect size, W=3094, p = <.001, r =0.59 (Figure 2B). 

A total of 135 students (music therapy group (n=63), control group (n=72)) 

completed the perceived stress scale in both week 1 and week 6. The change scores met 

the assumptions of normality as per the Shapiro Wilk test. A one-tailed Student t-test 

comparing the average change in the perceived stress scale from week 1 to week 6 

between the music therapy group and the control group revealed a reduction in perceived 

stress in the music therapy group in comparison to the control group with a medium effect 

size, t(133) 2.9, p = .002, d = 0.51 (Figure 2C). 

A total of 116 students (music therapy group n=56; control group n=60), provided 

paired hair samples in both week 1 and week 6. The change scores did not meet the 

assumptions of normality as per the Shapiro-Wilk test. Therefore, the one-tailed Mann-

Whitney U test was used to compare average change scores in cortisol from week 1 to 

week 6 between the music therapy group and the control group. This revealed a reduction 

in cortisol in the music therapy group in comparison to the control group, with a small 

effect size, W=2042, p = .023, r = 0.22 (Figure 2D) 

--------------------------- Insert Figure 2 ------------------------------ 

 

It should be noted that the average cortisol levels in the music therapy group were 

higher at baseline (266.3ng) than the control group (213.7 ng), but due to the non-
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normality of the data, further exploration of the cortisol change scores using an ANOVA 

or linear model would not be appropriate. However, further exploration of the baseline 

scores was conducted using the Mann-Whitney U test, revealing a non-significant 

difference between groups at baseline, W=1338, p = .06. To further explore average 

cortisol at baseline for the music therapy and control group a Bayesian Mann-Whitney U 

test was conducted, revealing anecdotal evidence for no difference between groups at 

baseline (Bayes Factor 0.98).   

Please see S1 Fig. for individual changes in each of the four stress and anxiety 

measures from week 1 to week 6, by group. One outlier in the measure of cortisol can be 

observed (S1D Fig.), however, the difference between groups remains significant with its 

removal.  

4.7.3 Two Secondary Questions 

Question 1: Do participants in music therapy report finding the intervention helpful 

for managing stress and anxiety? 

Music therapy participants (n=68) completed a feedback form, which consisted of 

five questions. 71% of students responded that they found group music therapy helpful, 

and 66% responded that they would continue to participate in group music therapy if 

offered on campus. 122 comments were identified in response to an open-ended question 

(Question 2) which asked students what they found helpful/unhelpful. A thematic analysis 

was conducted on these responses revealing six subthemes related to helpfulness and five 

subthemes related to challenges (Figure 3). Responses to the five questions in the 

feedback form are displayed in S8 Table. Please refer to S8 File for individual responses. 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 150 

--------------------------- Insert Figure 3 ------------------------------ 

 

Question 2: Would participants engage in music therapy if it was offered on 

campus? 

Participants in the control group in Block 1 were provided the option to be in the 

music therapy group in Block 2 which was scheduled to take place in May 2023. 

Unfortunately, as there are fewer students on campus in the Spring semester, we held 

Block 2 in the Fall semester (October 2023). Block 2 was the final Block of the study and 

participants in the control group of Block 2 were offered the option to participate in one 

or two group music therapy sessions after the conclusion of the study. A total of 49/72 

(68%) of participants from the control group in Block 2 responded to an email that 

included a google form asking their interest and availability to participate in group music 

therapy sessions. Five different dates and times were offered (the same days of the week 

and times that the group music therapy sessions had been offered during the six -week 

study period). 6/49 participants indicated they did not want to participate in a music 

therapy group. 32 participants indicated that they would like to attend one session, but 

6/32 were unable to attend the dates offered. 11 indicated they would like to attend two 

sessions, but 4/11 were not available on the dates offered. In the end, 22/26 (85%) of the 

students who indicated they were interested and available to attend one session, actually 

attended one group music therapy session, and 4/7 (57%) of the students who indicated 

they were interested and available to attend two sessions, actually attended two group 

music therapy sessions. 

4.7.4 Post-hoc Question 
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Data about quality of life were collected to determine if any of the quality-of-life 

categories needed to be considered as covariates in the stress and anxiety analyses. Week-

6 data from the WHOQOL-BREF did not correlate with any of the stress and anxiety 

outcomes, but an average increase in quality-of-life scores was observed in the music 

therapy group and an average decrease in quality-of-life scores was observed in the 

control group over the 6-week period of the study. An exploratory post-hoc question was 

therefore developed: Is there a difference in change scores across the 6 weeks of the 

intervention in any of the WHOQOL-BREF categories between the music therapy and 

control group? If yes, these observations could suggest that engaging in music therapy 

positively influences ratings of quality of life. 

A total of 131 students (music therapy group (n=62), control group (n=69)) 

completed the WHOQOL-BREF in both week 1 and week 6. The WHOQOL-BREF data 

are reported in four different categories: (1) Physical Health, (2) Psychological Health, (3) 

Social Relationships and (4) Environmental Health. Independent t-tests were conducted 

between the music therapy and control group comparing change scores of each of the four 

categories of quality of life to determine if any of these increases were significant. This 

revealed a significantly greater increase in participants’ Psychological Health scores in 

the music therapy group in comparison to the control group, with a medium effect size 

(t(130)=-2.57, p = .01, d=0.45) (S9 Table).  Please see S2 Fig. for individual changes in 

stress and anxiety measures by group. 

4.8 Discussion  
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Mental health interventions for undergraduate students are often reactive rather 

than proactive. In recognition of the paucity of research exploring proactive interventions 

for wellness on campus, the present randomized controlled trial was conducted to explore 

the use of group music therapy to proactively manage undergraduate university students’ 

stress and anxiety. Considering that the highest levels of anxiety (33.5%) and depression 

(27.7%) are observed among younger Canadians (15-39 years of age) in comparison to 

other age groups (51) and that globally suicide is the fourth leading cause of death among 

youth aged 15-29 (53), preventative strategies for undergraduate university students are 

required.  

In the present study, we found that participating in a 45-minute group music 

therapy session reduced stress and anxiety, as measured by changes in the STAI-S and 

self-rated stress of participants from before to after individual sessions. These 

observations provide support for immediate, short-term relief of stress and anxiety. This 

is important as experiencing low levels of stress, even for a short period of time, can have 

benefits (30). Further, over the six weeks of the study, stress and anxiety decreased to a 

greater extent in those who participated in the six weeks of therapy in comparison to 

those in a student-life-as-usual control group, as measured by the STAI-S, self-rated 

stress, PSS, and hair cortisol. Thus, both self-report and physiological measures indicated 

that group music therapy is effective in a proactive group setting. 

Despite random assignment to group, hair cortisol was higher on average at the 

beginning of the study in the participants in the music therapy group compared to those in 

the control group, although these baseline measures were not statistically significant 
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between groups. Analysing cortisol from hair samples is still a relatively new measure 

(54), and there are no established normative scores for cortisol. As such, we analysed the 

average within-participant changes in cortisol levels between groups, as opposed to 

comparing the average cortisol levels between groups at the end of the study. This within-

participant study design also helped to reduce potential variability associated with 

demographic factors, hair color, and hair washing regimes (55). 

The present study also asked participants in the music therapy group about their 

experience of music therapy, and if they would continue to seek out music therapy if it 

was offered on campus.  71% of the participants in the music therapy group reported that 

they found music therapy helpful for proactive management of stress and anxiety, and 

66% stated that they would continue to seek out music therapy if it was offered on 

campus. Participants in the control group were offered the option to participate in group 

music therapy after the completion of the study period. 68% expressed interest, and 79% 

of these actually attended a music therapy class (a number had scheduling conflicts), 

providing confirmation of interest in group music therapy. Together, these responses 

highlight that students are interested in options beyond verbal-therapies, and the 

importance of offering more choices for student wellness on campus. Providing more 

choices to engage in wellness enhances student autonomy and offering supports inclusive 

of music can help to reduce the stigma associated with therapy, as music is often 

associated with healthy and socially acceptable activities (8,7). 

The present research study also highlights the potential universal benefits of group 

music therapy despite participant differences in demographics, music sophistication 
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scores, and personality traits. Using inferential and Bayesian statistics, we found that 

changes in stress and anxiety over the six-week study period did not significantly 

correlate with any of the demographic information collected, including gender, ethnicity, 

area of study, age, or previous/current engagement in therapy/medications. Regarding 

differences in music sophistication scores, the profession of music therapy is based on an 

assumption that all humans can engage in music therapy regardless of background or 

experience with music, despite music being the therapeutic tool through the use of 

singing, song writing, listening, improvising, and lyric analysis. After conducting 

Bayesian correlations between the six GOLD-MSI categories and changes in the stress 

and anxiety measures, the low Bayes Factors indicated anecdotal to moderate evidence 

that changes in stress and anxiety scores did not differ as a result of music sophistication 

(GOLD-MSI scores). To our knowledge, this is the first study to explore correlations 

between the GOLD-MSI domains and changes in stress and anxiety as a result of 

participation in a therapy context. The third potential covariate that we explored was 

personality traits. Previous research suggests that personality domains are correlated with 

an individual’s propensity for stress management (31). In our study, Bayesian correlations 

indicated anecdotal to moderate evidence for weak correlations between the different 

personality traits and changes in stress and anxiety measures. There is a paucity of 

research about personality traits and changes in stress or anxiety pre-post therapy. Our 

research contributes to this gap and supports that personality domains are not strong 

predictors of therapy outcomes (32,33). Collectively, the exploration of these three 

potential covariates demonstrates that individual differences in demographics, music 
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sophistication, and personality traits, are not strong predictors of successful outcomes in 

group music therapy, highlighting its universal effect. 

In addition to its effects, accessibility and universality, group music therapy is 

cost-effective. By accommodating up to 10 students per session, group music therapy not 

only addresses individual needs, but also alleviates strains on overall campus support 

systems. This proactive approach helps to mitigate crisis events and foster a campus 

culture of wellness, thereby promoting a financially viable healthcare model (56,57). The 

role of stress in adverse mental and physical health outcomes underscores the importance 

of proactive group interventions. Research has shown that proactive stress management 

can reduce the risk of conditions such as dementia (31), diabetes (58), and coronary heart 

disease (59). As well, it can assist with symptom management, potentially minimizing the 

need for costly supports associated with conditions like dementia (60). 

To support proactive wellness options on campus to manage stress and anxiety, 

universities might consider including mental health options and experiences as part of 

course curricula. This can help to normalize proactive mental health practices and remove 

logistical barriers to accessing support. For instance, in our study, many students were 

recruited through a course offering that included an experiential component related to 

mental health. By incorporating wellness activities into course requirements, students can 

access mental health support without the burden of scheduling additional time amidst 

their academic and extracurricular commitments. The promotion of mental health 

opportunities by professors is essential for fostering a proactive wellness culture on 

campus. By making mental health supports logistically accessible and integrating them 
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into academic programs, universities can play a vital role in promoting student well-

being. 

Overall, integrating stress management strategies like group music therapy on 

university campuses is effective for stress and anxiety management, is universally 

accessible, promotes a positive mental health campus culture, and offers a cost-effective 

solution to the increasing challenge of meeting the mental health needs of students.  

4.9 Limitations 

 

There were a few reasons why not all data were collected from all participants. 

First, regarding the collection of the hair samples, some participants did not feel 

comfortable having a research assistant cut a sample of hair. And some who did provide 

the first sample, did not feel comfortable providing a second hair sample six weeks later. 

While this reduced the total number of paired hair samples we could analyze, the sample 

size was still large enough to meet the a priori power analysis. Second, and more 

seriously, the heart rate variability data was sufficiently noisy that it was unanalyzable. 

As we needed a simple, cost-effective, portable option, we chose the free version of the 

Welltory Application (46, 47). However, as described above, the data were not reliable, 

perhaps because the readings took place within a group setting, where there was talking 

and distractors, despite attempts to keep this to a minimum. Collecting HRV across 

participants with different devices could have also contributed to the variability. For 

future applications, it would likely be better to use individual application licenses or a 

more traditional measure of heart rate. Third, data were not collected if a participant 

arrived late to a music therapy session, or needed to leave early, as the group nature of the 
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sessions did not allow time flexibility. Therefore, the participation numbers for some 

weeks are higher than the data points collected. As well, although attendance to the music 

therapy groups was generally good, there was a bus strike and several student protests 

during the study period, which likely effected attendance. Fourth, females are 

overrepresented in this study, which is reflective of undergraduate students at the 

university. Finally, recognizing that the control group was engaging in ‘student life as 

usual’, it is possible that the results of this study are reflective of the Hawthorne effect. 

However, previous research has found music therapy to be as effective, or to outperform 

the standard of care (5,11,63), and those in the control group were offered the chance to 

participate in two music therapy sessions at the end of the study.   

4.10 Conclusion 

 

The present randomized control trial highlights the benefits of offering group 

music therapy on campus to undergraduate university students as a proactive intervention 

for stress and anxiety related to student life. Significant average reductions in all 

measures of stress and anxiety were observed from week 1 to week 6 in the music therapy 

group in comparison to the control group. Specifically, this included the self-report 

questionnaires STAI-S, Self-rated stress (1-5), and Perceived Stress Scale, as well as the 

physiological hair cortisol measure. Significant average reductions in anxiety (STAI-S) 

and self-rated stress (1-5) were also observed from before to after each of the group music 

therapy sessions. Outcomes were largely independent of demographic variables, music 

sophistication, or personality traits, suggesting that group music therapy can positively 

affect stress and anxiety outcomes regardless of differences in these domains. This study 
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elucidates the effectiveness of group music therapy and the benefits of including group 

music therapy as part of a proactive student wellness campus culture. 

4.11 Acknowledgments 

 

We would like to express our appreciation to the team of undergraduate students 

who assisted with data collection, data scoring, thematic analysis and ethnic origin 

categorization (S3 File). We are grateful to the music therapists: Anthony Fragomeni, 

Aimee Berends, Kaitlyn Aquino, Jon Burkhart and Justine Leung. We thank the Trainor 

Lab for their feedback throughout this study, Dr. Dan Bosnyak for his time and technical 

expertise, and Drs. David Streiner, Geoffrey Hall and Louis Schmidt for their mentorship 

on this research. We thank Dr. Baset A. Elzagallaai at the Drug Safety Lab, Robarts 

Research Institute, Western University regarding the hair sample analysis. Finally, we 

thank Dr. Mayu Nishimura for recognizing the importance of including proactive 

wellness as a choice within academia.  

4.12 References 

 

1. Pin L, Martin C. Student Health: Bringing Healthy Change to Ontario’s Universities. 

Toronto: Ontario Undergraduate Student Alliance; 2012. 

 

2. Rosenthal B, Wilson WC. Mental health services: Use and disparity among diverse 

college students. J Am Coll Health. 2008;57(1):61-68. 

https://doi.org/10.3200/JACH.57.1.61-68. 

 

3. Linden B, Stuart H, Ecclestone A. Trends in post-secondary student stress: A pan-

Canadian study. Can J Psychiatry. 2022;070674372211113. 

 

4. Moghimi E, Stephenson C, Gutierrez G, et al. Mental health challenges, treatment 

experiences, and care needs of post-secondary students: A cross-sectional mixed-methods 

study. BMC Public Health. 2023;23:655. https://doi.org/10.1186/s12889-023-15452-x. 

 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 159 

5. Read A, Lutgens D, Malla A.  A Descriptive Overview of Mental Health Services 

Offered in Post-Secondary Educational Institutions Across Canada.  Can J Psychiatry.  

2023;68(2):101-108. DOI: 10.1177/07067437221128168. 

 

6. Rutan JS. Reasons for Suggesting Group Psychotherapy to Patients. Am J Psychother. 

2021;74(2):67-70. https://doi.org/10.1176/appi.psychotherapy.20200032. 

 

7. Tuastad L, Johansen B, Østerholt AL, Nielsen I, McIvor DSH. Being a person who 

plays in a band rather than being a person with a mental illness playing in a band: A 

qualitative study of stigma in the context of music therapy in mental health aftercare. 

Nord J Music Ther. 2022;32(2):121-139. 

https://doi.org/10.1080/08098131.2022.2075437. 

 

8. Rosenthal B, Wilson WC. Mental health services: Use and disparity among diverse 

college students. J Am Coll Health. 2008;57(1):61-68. 

https://doi.org/10.3200/JACH.57.1.61-68. 

 

9. Finnerty R, McWeeny S, Trainor LJ. Online Group Music Therapy: Proactive 

Management of Undergraduate Students’ Stress and Anxiety. Front Psychiatry. 

2023;14(4):1183311. 

 

10. Beck BD, Meyer SL, Simonsen E, Søgaard U, Petersen I, Arnfred SMH, Tellier T, 

Moe T. Music therapy was noninferior to verbal standard treatment of traumatized 

refugees in mental health care: Results from a randomized clinical trial. Eur J 

Psychotraumatol. 2021;12(1):1930960. https://doi.org/10.1080/20008198.2021.1930960. 

 

11. Gold C, Mössler K, Grocke D, Heldal TO, Tjemsland L, Aarre T, Aarø LE, 

Rittmannsberger H, Stige B, Assmus J, Rolvsjord R. Individual Music Therapy for 

Mental Health Care Clients with Low Therapy Motivation: Multicentre Randomised 

Controlled Trial. Psychother Psychosom. 2013;82(5):319-331. 

https://doi.org/10.1159/000348452. 

 

12. Beyers KL. A history of the music therapy profession: Diverse concepts and practices. 

2016. 

 

13. Caponnetto P, LaMattina G, Quattropani MC. Music therapy and psychological 

clinical impact in surgery: A systematic review. Health Psychol Res. 2022. 

https://doi.org/10.52965/001c.38615. 

 

14. Carter T, Panisch LS. A systematic review of music therapy for psychosocial 

outcomes of substance use clients. Int J Ment Health Addict. 2021;19:1551-1568. 

https://doi.org/10.1007/s11469-020-00246-8. 

 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 160 

15. Lam HL, Li WTV, Laher I, Wong RY. Effects of music therapy on patients with 

dementia-A systematic review. Geriatrics. 2020;5(4):62. 

https://doi.org/10.3390/geriatrics5040062. 

 

16. Liwang F, Nadobudskaya D, Lestari I, Hendrarto T. Preterm infant physiological 

responses to music therapy: A systematic review. Paediatr Indones. 2018;58(5):242-251. 

https://doi.org/10.14238/pi58.5.2018.242-51. 

 

17. Marquez-Garcia AV, Magnuson J, Morris J, Iarocci G, Doesburg S, Moreno S. Music 

therapy in autism spectrum disorder: A systematic review. Rev J Autism Dev Disord. 

2021;9(1):91-107. https://doi.org/10.1007/s40489-021-00246-x. 

 

18. Ansdell G. Community music therapy and the winds of change-A discussion paper. 

In: Kenny C, Stige B, editors. Contemporary Voices in Music Therapy: Communication, 

Culture and Community. Oslo Norway: Unipub Forlag; 2002. p. 109-143. 

 

19. Geretsegger M, Mössler KA, Bieleninik Ł, Chen XJ, Heldal TO, Gold C. Music 

therapy for people with schizophrenia and schizophrenia‐like disorders. Cochrane 

Database Syst Rev. 2017;5:CD004025. 

https://doi.org/10.1002/14651858.CD004025.pub4. 

 

20. Castillo-Pérez S, Gómes-Pérez V, Velasco MC, Pérez-Campos E, Mayoral M. Effects 

of music therapy on depression compared with psychotherapy. Arts Psychother. 

2010;37:387-390. 

 

21. Erkkilä J, Punkanen M, Fachner J, Ala-Ruona E, Pöntiö I, Tervaniemi M, Gold C. 

Individual music therapy for depression: Randomised controlled trial. Br J Psychiatry. 

2011;199:132-139. 

 

22. Lin M, Hsieh Y, Hsu Y, Fetzer S, Hsu M. A randomised controlled trial of the effect 

of music therapy and verbal relaxation on chemotherapy-induced anxiety. J Clin Nurs. 

2011;20:988-999. 

 

23. Talwar N, Crawford MJ, Maratos A, Nur U, McDermott O, Procter S. Music therapy 

for in-patients with schizophrenia: Exploratory randomised controlled trial. Br J 

Psychiatry. 2006;189:405-409. 

 

24. Yang M, Li L, Zhu H, Alexander IM, Liu S, Zhou W, Ren X. Music therapy to relieve 

anxiety in pregnant women on bedrest: A randomized, controlled trial. Am J Matern 

Child Nurs. 2009;34:316-323. 

 

25. Dhama K, Latheef SK, Dadar M, Samad HA, Munjal A, Khandia R, Karthik K, 

Tiwari R, Yatoo MI, Bhatt P, Chakraborty S, Singh KP, Iqbal HMN, Chaicumpa W, Joshi 

SK. Biomarkers in stress related diseases/disorders: Diagnostic, prognostic, and 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 161 

therapeutic values. Front Mol Biosci. 2019;6:91. 

https://doi.org/10.3389/fmolb.2019.00091. 

 

26. Wright KD, Hickman R, Laudenslager ML. Hair cortisol analysis: A promising 

biomarker of HPA activation in older adults. Gerontologist. 2015;55(Suppl 1):S140-S145. 

https://doi.org/10.1093/geront/gnu174. 

 

27. Kim HG, Cheon EJ, Bai DS, Lee YH, Koo BH. Stress and heart rate variability: A 

meta-analysis and review of the literature. Psychiatry Investig. 2018;15(3):235-245. 

https://doi.org/10.30773/pi.2017.08.17. 

 

28. Shaffer F, Ginsberg JP. An Overview of Heart Rate Variability Metrics and Norms. 

Front Public Health. 2017;5:258. https://doi.org/10.3389/fpubh.2017.00258. 

 

29. Jones BJ, Kaur S, Miller M, Spencer RMC. Mindfulness-based stress reduction 

benefits psychological well-being, sleep quality, and athletic performance in female 

collegiate rowers. Front Psychol. 2020;11:572980. 

https://doi.org/10.3389/fpsyg.2020.572980. 

 

30. Luo J, Zhang B, Cao M, Roberts BW. The Stressful Personality: A Meta-Analytical 

Review of the relation between personality and stress. Pers Soc Psychol Rev. 

2022;27(2):128-194. https://doi.org/10.1177/10888683221104002. 

 

31. Vassend O, Willumsen T, Hoffart A. Effects of dental fear treatment on general 

distress. Behav Modif. 2000;24(4):580-599. https://doi.org/10.1177/0145445500244006. 

 

32. Steinert C, Klein S, Leweke F, Leichsenring F. Do personality traits predict outcome 

of psychodynamically oriented psychosomatic inpatient treatment beyond initial 

symptoms? Br J Clin Psychol. 2014;54(1):109-125. https://doi.org/10.1111/bjc.12064. 

 

33. Jaworska N, De Somma E, Fonseka B, Heck E, MacQueen GM. Mental health 

services for students at postsecondary institutions: A national survey. Can J Psychiatry. 

2016;61(12):766-775. https://doi.org/10.1177/0706743716640752. 

 

34. Müllensiefen D, Gingras B, Musil J, Stewart L. The musicality of non-musicians: An 

index for assessing musical sophistication in the general population. PLoS One. 

2014;9(2). https://doi.org/10.1371/journal.pone.0089642. 

 

35. Planner C, Bower P, Donnelly A, Gilles K, Turner K, Young B. Trials need 

participants but not their feedback? A scoping review of published papers on the 

measurement of participant experience of taking part in clinical trials. Trials. 

2019;20:381. https://doi.org/10.1186/s13063-019-3444-y. 

 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 162 

36. Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: A flexible statistical power 

analysis program for the social, behavioral, and biomedical sciences. Behav Res Methods. 

2007;39(2):175-191. https://doi.org/10.3758/bf03193146. 

 

37. Gosling SD, Rentfrow PJ, Swann WB Jr. A very brief measure of the big five 

personality domains. J Res Pers. 2003;37(6):504-528. https://doi.org/10.1016/S0092-

6566(03)00046-1. 

 

38. WHOQOL Group. WHO-BREF Manual. 

 

39. Cohen S. Perceived stress in a probability sample of the United States. In: Spacapam 

S, Oskamp S, editors. The Social Psychology of Health. Newbury Park, CA: Sage; 1988. 

p. 31-67. 

 

40. Cohen S, Kamarck T, Mermelstein R. Perceived Stress Scale [Database record]. APA 

PsycTests. 1983. https://doi.org/10.1037/t02889-000. 

 

41. Barbosa-Leiker C, Kostick M, Lei M, McPherson S, Roper V, Hoekstra T, Wright B. 

Measurement invariance of the perceived stress scale and latent mean differences across 

gender and time. Stress Health. 2013;29(3):253-260. https://doi.org/10.1002/smi.2463. 

 

42. Golden-Kreutz DM, Browne MW, Frierson GM, Andersen BL. Assessing stress in 

cancer patients: A second-order factor analysis model for the perceived stress scale. 

Assessment. 2004;11(3):216-223. https://doi.org/10.1177/1073191104267398. 

 

43. Reis RS, Hino AA, Rodriguez-Añez CR. Brazilian perceived stress scale. PsycTESTS 

Dataset. 2010. https://doi.org/10.1037/t15878-000. 

 

44. Spielberger CD. State-Trait Anxiety Inventory for adults. PsycTESTS Dataset. 1983. 

https://doi.org/10.1037/t06496-000. 

 

45. Cirimele V, Kintz P, Dumestre V, Goullé JP, Ludes B. Identification of ten 

corticosteroids in human hair by liquid chromatography–ionspray mass spectrometry. 

Forensic Sci Int. 2000;107(1-3):381-388. https://doi.org/10.1016/s0379-0738(99)00180-

2. 

 

46. Plews DJ, Scott B, Altini M, Wood M, Kilding AE, Laursen PB. Comparison of 

heart-rate-variability recording with smartphone photoplethysmography, Polar H7 chest 

strap, and electrocardiography. Int J Sports Physiol Perform. 2017;12(10):1324-1328. 

https://doi.org/10.1123/ijspp.2016-0668. 

 

47. Moya‐Ramón M, Mateo‐March M, Peña‐González I, Zabala M, Javaloyes A. Validity 

and reliability of different smartphone applications to measure HRV during short and 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 163 

ultra-short measurements in elite athletes. Comput Methods Programs Biomed. 

2022;217:106696. https://doi.org/10.1016/j.cmpb.2022.106696. 

 

48. National Academies Press (US). Using Bayes analysis for hypothesis testing. 

Reproducibility and Replicability in Science. 2019. 

https://www.ncbi.nlm.nih.gov/books/NBK547526/. 

49. Umetani K, Singer DH, McCraty R, Atkinson MD. Twenty-Four Hour Time Domain 

Heart Rate Variability and Heart Rate: Relations to Age and Gender over Nine Decades. J 

Am Coll Cardiol. 1998;31(3):593-601. https://doi.org/10.1016/s0735-1097(97)00554-8. 

 

50. Welltory. RMSSD, pNN50, SDNN and other HRV measurements. Welltory. 2023. 

https://welltory.com/rmssd-and-other-hrv-measurements/. 

 

51. Anxiety, feelings of depression and loneliness among Canadians spikes to highest 

levels since spring 2020. CAMH. 2024. https://www.camh.ca/en/camh-news-and-

stories/anxiety-depression-loneliness-among-canadians-spikes-to-highest-levels. 

 

52. Centre for Addiction and Mental Health. Anxiety, feelings of depression and 

loneliness among Canadians spikes to highest levels since spring 2020. CAMH. 2022. 

Retrieved February 24, 2023, from https://www.camh.ca/en/camh-news-and-

stories/anxiety-depression-loneliness-among-canadians-spikes-to-highest-levels. 

 

53. Public Health Agency of Canada. Suicide in Canada: Key Statistics (infographic). 

2023. https://www.canada.ca/en/public-health/services/publications/healthy-

living/suicide-canada-key-statistics-infographic.html. 

 

54. World Health Organization: WHO. Suicide. 2021. https://www.who.int/news-

room/fact-sheets/detail/suicide. 

 

55. Raul J, Cirimele V, Ludes B, Kintz P. Detection of physiological concentrations of 

cortisol and cortisone in human hair. Clin Biochem. 2004;37(12):1105-1111. 

https://doi.org/10.1016/j.clinbiochem.2004.02.010. 

 

56. Stalder T, Steudte-Schmiedgen S, Alexander N, Klucken T, Vater A, Wichmann S, 

Kirschbaum C, Miller R. Stress-related and basic determinants of hair cortisol in humans: 

A meta-analysis. Psychoneuroendocrinology. 2017;77:261-274. 

https://doi.org/10.1016/j.psyneuen.2016.12.017. 

 

57. Epel ES, Crosswell AD, Mayer SE, Prather AA, Slavich GM, Puterman E, Mendes 

WB. More than a feeling: A unified view of stress measurement for population science. 

Front Neuroendocrinol. 2018;49:146-169. https://doi.org/10.1016/j.yfrne.2018.03.001. 

 

58. McEwen BS. The brain on stress: How behavior and the social environment “get 

under the skin.” In: Kaplan R, Spittel M, David DH, editors. Population Health: 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 164 

Behavioral and Social Science Insights. Rockville, MD: Agency for Healthcare Research 

and Quality and Office of Behavioral and Social Sciences Research, National Institutes of 

Health; 2015. p. 233-250. 

 

59. Luo J, Beam CR, Gatz M. Is Stress an Overlooked Risk Factor for Dementia? A 

Systematic Review from a Lifespan Developmental Perspective. Prev Sci. 

2022;24(5):936-949. https://doi.org/10.1007/s11121-022-01385-1. 

 

60. Sharma K, Akre S, Chakole S, Wanjari MB. Stress-Induced Diabetes: A review. 

Cureus. 2022. https://doi.org/10.7759/cureus.29142. 

 

61. Richardson S, Shaffer JA, Falzon L, Krupka DJ, Davidson KW, Edmondson D. Meta-

Analysis of perceived stress and its association with incident coronary heart disease. Am J 

Cardiol. 2012;110(12):1711-1716. https://doi.org/10.1016/j.amjcard.2012.08.004. 

 

62. Bleibel M, Cheikh AE, Sadier NS, Abou-Abbas L. The effect of music therapy on 

cognitive functions in patients with Alzheimer’s disease: a systematic review of 

randomized controlled trials. Alzheimers Res Ther. 2023;15(1). 

https://doi.org/10.1186/s13195-023-01214-9. 

 

63. Maratos A, Gold C. Music therapy for depression. Cochrane Database Syst Rev. 

2003. https://doi.org/10.1002/14651858.cd004517. 

 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 165 

4.13 Figures 

 
Figure 1. Average Changes in (A) state anxiety (STAI-S) and (B) self-rated stress from 

pre- to post- each music therapy session and average pre-post scores across weeks in (C) 

STAI-S and (D) self-rated stress. Error bars reflect ±1 standard error of the mean.    
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Figure 2. Week 1 to Week 6 changes in STAI-S, Self-rated stress, PSS and Cortisol. 

Average change in (A) state anxiety (STAI-S), (B) self-rated stress (C ) Perceived Stress 

Scale and (D) cortisol by group, from week 1 to week 6. Error bars reflect ±1 standard 

error of the mean.  

 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 167 

 
Figure 3. Six themes related to group music therapy being helpful (total comments = 85); 

and five themes related to the challenges of engaging in group music therapy (total 

comments = 37) 

 

4.14 Supplemental Material  
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S1 Fig. Changes in Stress and Anxiety by group. Individual changes in (A) STAI-S, 

(B) Self-rated Stress, (C) PSS and (D) Cortisol by group. 
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S2 Fig. WHOQOL-BREF scores by group. Individual changes in (A) Physical Health, 

(B) Psychological Health, (C) Social Relationships and (D) Environmental Health. 

 

S1 Table: Participants’ Self-Described Ethnicity 

 

    Group Self-described Category 

MT Black Black 

C Black Black 

MT Guyanese Caribbean 

MT Caribbean Caribbean 

C 
Canadian born – Trinidadian and 

Congolese 
Caribbean 

C Jamaica Caribbean 

C ½ trinidadian ½ guyanese Caribbean 

C 

Trinidadian, Jamaican, and 

Vincentian  

Caribbean 

MT Chinese East Asian 

MT Chinese East Asian 

MT Chinese East Asian 

MT Filipino East Asian 

MT Korean East Asian 

C Filipino  East Asian 

C Chinese East Asian 

C Korean East Asian 
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C East Asian East Asian 

C Asian (Chinese) East Asian 

C Chinese East Asian 

C Mainland Chinese, Shan Xi East Asian 

C Korean East Asian 

C East Asian East Asian 

MT European (England and Ireland) European (white) 

MT Italy European (white) 

MT Caucasian (white) European (white) 

MT Caucasian European (white) 

MT White European (white) 

MT White Canadian North American 

MT Italian European (white) 

MT Caucasian European (white) 

MT Caucasian European (white) 

MT Caucasian European (white) 

MT Greek and Cypriot Canadian European (white) 

MT 

Canadian citizen (Greek and Italian 

ethnicities) 

European (white) 

MT Romanian European (white) 

MT White European (white) 

MT British European (white) 

MT Caucasian European (white) 

MT Caucasian European (white) 

MT Caucasian European (white) 

MT Caucasian European (white) 

MT Taiwanese East Asian 

MT White European (white) 

MT European European (white) 

MT European European (white) 

MT White European (white) 

MT White European (white) 

MT White European (white) 

C Caucasian European (white) 

C Spanish/Irish European (white) 

C 

My background is Romanian, my 

entire family is from there, but I was 

born and raised in Canada 

European (white) 
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C European European (white) 

C European European (white) 

C Ukrainian (Caucasian)  European (white) 

C White European (white) 

C White European (white) 

C Caucasian European (white) 

C Canadian  North American 

C European European (white) 

C White European (white) 

C White European (white) 

C Caucasian European (white) 

C European descent European (white) 

C Caucasian European (white) 

C Italian & French Canadian European (white) 

C Caucasian European (white) 

C White (English) European (white) 

C Caucasian, born in Ukraine European (white) 

MT Kichwa-Otavalo Ecuador (indigenous) Indigenous 

C Canadian & Métis Indigenous 

C Indigenous-White  Indigenous 

C Jewish Jewish 

C Latina Latino 

C Latin Latino 

MT Middle eastern Middle Eastern 

MT Lebanese Middle Eastern 

MT I am Syriac Middle Eastern Middle Eastern 

MT Egyptian Middle Eastern 

MT Persian Middle Eastern 

MT Iraqi Turkmen Middle Eastern 

MT Caucasian Middle Eastern 

MT Asian Middle Eastern 

C 

Born in Saudi, lived in India, now a 

Canadian citizen 

Middle Eastern 

C Iranian/Persian Middle Eastern 

C Persian Middle Eastern 

C Iranian  Middle Eastern 

C Middle eastern Middle Eastern 

MT Vietnamese Chinese Mixed Ethnicity 
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MT French, English and Metis Mixed Ethnicity 

C Italian/ Arab Mixed Ethnicity 

C Indigenous and European Canadian Mixed Ethnicity 

C I am half Japanese, Italian and Irish Mixed Ethnicity 

C 

Canadian born, parents are 

Romanian and Armenian. 

Mixed Ethnicity 

C Caribbean, West Indian Mixed Ethnicity 

C Chinese, Vietnamese Mixed Ethnicity 

C Canadian, Portuguese Mixed Ethnicity 

C 

Half Filipino with a little bit of 

Spaniard, Half white: French, English, 

Scottish, Irish, with a little bit of 

Ojibwe 

Mixed Ethnicity 

C Egyptian North African 

C Arab (North African) North African 

MT Canadian North American 

MT Canadian North American 

MT French Canadian North American 

C Canadian North American 

C Canadian North American 

C Canadian North American 

MT Sri-Lankan Canadian South Asian 

MT South Asian (Punjabi) South Asian 

MT South Asian South Asian 

MT Pakistani  South Asian 

MT Bangladeshi South Asian 

MT Pakistani South Asian 

MT Bangladesh, South Asian South Asian 

MT South Asian- Indian South Asian 

MT Indian – Punjabi South Asian 

MT Indian/South Asian South Asian 

MT Sri Lankan South Asian 

MT Asian South Asian 

C Sri Lankan South Asian 

C South Asian South Asian 

C Indian South Asian 

C South Asian South Asian 

C Indian South Asian 
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C Pakistani South Asian 

C Filipino South Asian 

C India South Asian 

C South Asian (Pakistani) South Asian 

C Pakistani, south Asian  South Asian 

C South Asian South Asian 

C Pakistani – brown South Asian 

C Pakistan South Asian 

C Indian (Punjabi) South Asian 

C Indian (South Asian) South Asian 

C South Indian South Asian 

C Central South Indian South Asian 

C South Asian South Asian 

MT Nigerian Sub-Saharan African 

MT Black Nigerian Sub-Saharan African 

MT African Sub-Saharan African 

C 

East African – Rwanda, Burundi, 

Congo (DRC) 

Sub-Saharan African 

C Congo, DR Sub-Saharan African 

C Nigerian Sub-Saharan African 

C Nigerian Sub-Saharan African 

C Somali Sub-Saharan African 

 
Self-described data were initially independently collated by two student research assistants (S4 File). 

Data were then collaboratively assigned to a category. MT = Music Therapy Group; C = Control 

Group. 

 

S2 Table: Linear model summaries including demographic variables (gender, year of 

birth, Faculty of Study, current or past use of psychotropic medication, currently 

attending or completed Introduction to Music Therapy course, past or present engagement 

in therapy) in relation to each stress and anxiety outcome (A. STAI-S, B. Stress 1-5, C. 

Perceived Stress Scale, D. Cortisol). 

 

A. 

Model Summary – STAI-S  

Model R R² Adjusted R² RMSE 

M₀  0.000  0.000  0.000  10.771  

M₁  0.350  0.123  -0.011  10.830  

Note. M₁ includes Gender, Year of Birth, Faculty, PsychometricMedications(past/present), 

IntroMusicTherapyCourse (past/present), Therapy(past/present) 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 174 

B. 

Model Summary – Stress (1-5)  

Model R R² Adjusted R² RMSE 

M₀  0.000  0.000  0.000  1.004  

M₁  0.399  0.159  0.031  0.988  

Note. M₁ includes Gender, Year of Birth, Faculty, PsychometricMedications(past/present), 

IntroMusicTherapyCourse (past/present), Therapy(past/present) 

  

 

C. 

Model Summary – Perceived Stress Scale  

Model R R² Adjusted R² RMSE 

M₀  0.000  0.000  0.000  5.039  

M₁  0.280  0.078  -0.042  5.145  

Note. M₁ includes Gender, Year of Birth, Faculty, PsychometricMedications(past/present), 

IntroMusicTherapyCourse (past/present), Therapy(past/present) 

  

 D. 
 

Model Summary - Cortisol  

Model R R² Adjusted R² RMSE 

M₀  0.000  0.000  0.000  412.517  

M₁  0.362  0.131  -0.022  416.950  

Note. M₁ includes Gender, Year of Birth, Faculty, PsychometricMedications(past/present), 

IntroMusicTherapyCourse (past/present), Therapy(past/present) 

  

 

S3 Table 

 
Change Measure Week 6 WHOQOL n Pearon’s r p Bonferonni 

STAI-S Physical Health 122 0.190 .04 .57 

STAI-S Psychological Health 123 -0.115 .21 1.0 

STAI-S Social Relationships 122 0.241 .01 .11 

STAI-S Environmental Health 122 0.07 .43 1.0 

Self-rated stress Physical Health 122 .11 .23 1.0 

Self-rated stress Psychological Health 123 -0.04 .66 1.0 

Self-rated stress Social Relationships 122 0.29 .001 .02* 

Self-rated stress Environmental Health 122 0.03 .7 1.0 

Perceived Stress Scale Physical Health 129 -0.01 .9 1.0 

Perceived Stress Scale Psychological Health 130 0.02 .84 1.0 

Perceived Stress Scale Social Relationships 129 -0.1 .26 1.0 
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Perceived Stress Scale Environmental Health 129 -0.17 0.06 .99 

Cortisol Physical Health 109 -0.15 0.13 1.0 

Cortisol Psychological Health 110 -0.12 .22 1.0 

Cortisol Social Relationships 109 .02 .83 1.0 

Cortisol Environmental Health 109 -.15 .12 1.0 

 

S4 Table. Bayesian Correlations between changes in stress/anxiety scores and personality 

categories (TIPI) 

 

Change Measure TIPI Sample Size (n) Pearson's r 

Bayes Factor 

(BF₁₀) 

STAI-S Extroversion 99 0.055 0.145 

STAI-S Agreeableness 100 -0.111 0.226 

STAI-S Conscientiousness 100 -0.024 0.129 

STAI-S Emotional Stability 100 0.105 0.214 

STAI-S Openness 100 -0.003 0.125 

Self-rate stress (1-5) Extroversion 99 0.127 0.271 

Self-rate stress (1-5) Agreeableness 100 -0.139 0.317 

Self-rate stress (1-5) Conscientiousness 100 0.043 0.137 

Self-rate stress (1-5) Emotional Stability 100 0.046 0.138 

Self-rate stress (1-5) Openness 100 0.016 0.126 

Perceived Stress Scale Extroversion 106 -0.010 0.122 

Perceived Stress Scale Agreeableness 107 0.074 0.160 

Perceived Stress Scale Conscientiousness 107 -0.027 0.126 

Perceived Stress Scale Emotional Stability 107 0.145 0.363 

Perceived Stress Scale Openness 107 -3.535e -4 0.121 

Cortisol Extroversion 92 -0.021 0.133 

Cortisol Agreeableness 93 -0.097 0.198 

Cortisol Conscientiousness 93 -0.072 0.164 

Cortisol Emotional Stability 93 0.044 0.141 

Cortisol Openness 93 0.104 0.210 

 

S5 Table Bayesian Correlations between changes in stress/anxiety scores and music 

sophistication (GOLD-MSI) 

 

Change Score GOLD MSI Category 

Sample 

Size Pearson's r 

Bayes Factor 

(BF₁₀) 

STAI-S Active Engagement 119 -0.142 0.368 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 176 

Change Score GOLD MSI Category 

Sample 

Size Pearson's r 

Bayes Factor 

(BF₁₀) 

STAI-S Perceptual Abilities 119 -0.074 0.157 

STAI-S Musical Training 119 0.022 0.118 

STAI-S Emotional Response to Music 119 -0.215 1.763* 

STAI-S Singing Abilities 119 0.043 0.128 

STAI-S General Sophistication 119 -0.056 0.137 

Self-rated stress (1-5) Active Engagement 119 -0.009 0.115 

Self-rated stress (1-5) Perceptual Abilities 119 -0.085 0.173 

Self-rated stress (1-5) Musical Training 119 0.128 0.298 

Self-rated stress (1-5) Emotional Response to Music 119 -0.042 0.127 

Self-rated stress (1-5) Singing Abilities 119 0.043 0.127 

Self-rated stress (1-5) General Sophistication 119 0.014 0.116 

Perceived Stress Scale Active Engagement 126 -0.025 0.116 

Perceived Stress Scale Perceptual Abilities 126 -0.139 0.368 

Perceived Stress Scale Musical Training 126 0.002 0.111 

Perceived Stress Scale Emotional Response to Music 126 -0.058 0.137 

Perceived Stress Scale Singing Abilities 126 -0.034 0.120 

Perceived Stress Scale General Sophistication 126 -0.048 0.128 

Cortisol Active Engagement 111 -0.113 0.237 

Cortisol Perceptual Abilities 111 -0.066 0.150 

Cortisol Musical Training 111 0.146 0.377 

Cortisol Emotional Response to Music 111 -0.032 0.125 

Cortisol Singing Abilities 111 -0.047 0.134 

Cortisol General Sophistication 111 0.021 0.122 

 

S6 Table. Descriptive Statistics of heart rate variability before and after each group music 

therapy session 
Week* n Average Pre (SD) 

Heart Rate Variability 

(SDNN) 

Average Post (SD) 

Heart Rate Variability 

(SDNN) 
2 58  61.8 (55.55) 61.4 (32.16) 
3 54 58.3 (29.92) 59.0 (28.82) 
4 53 53.6 (24.50) 67.4 (38.10) 
5 47 55.0 (34.91) 58.8 (33.74) 
6 59 76.7 (71.35)           71.4 (09.29) 

 
*In week 1, HRV was only collected before the music therapy session, therefore it is not included in this 

table. 
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S7 Table Average STAI-S and self-rated stress scores from pre-post each group music 

therapy session 

 
 n Pre-Music 

Therapy 

STAI-S mean(SD) 

Post-Music 

Therapy  

STAI-S mean (SD) 

n Pre-Music 

Therapy 

Self-rated stress 

mean(SD) 

Post-Music 

Therapy 

Self-rated stress 

mean (SD) 

Week 1 63 47.4 (10.7) 37.2(8.7) 62 3.5 (0.8) 2.7 (0.9) 

Week 2 58 48.1 (10.8) 37.3 (8.3) 58 3.4 (0.9) 2.6 (0.9) 

Week 3 48 43.3 (12.9) 34 (8.1) 47 2.8 (1.0) 2.2 (0.9) 

Week 4 48 43.6 (10.9) 34.1 (8.7) 47 3.0 (0.9) 2.5 (1.1) 

Week 5 44 43.1(12.3) 32.5 (8.3) 44 2.9 (1.0) 2.2 (0.8) 

Week 6 46 41 (10) 34.8 (8.7) 46 3.2 (0.7) 2.6 (0.8) 

 

S8 Table  Responses from Music Therapy group feedback form. 

 

Question Result 

1. Did you find this group helpful as a 
means of proactively managing stress and 

anxiety?  

71% of the participants answered yes. 

2. Please share any information you would 

like to share, such as examples of what 

was helpful/unhelpful, and if you learned 
anything through this experience about 

proactively managing your own wellbeing.  

122 comments were identified. 70% of the 

comments related to music therapy being helpful. 

30% of the comments related challenges. A thematic 
analysis was conducted revealing six subthemes 

related to helpfulness and five subthemes related to 

challenges (S7 File). 

3. Would you participate in a music 

therapy group if it was offered at the 
University?   

66% of the participants answered yes.  

4. Would you attend the University’s verbal 

based online therapy groups?  

46% responded yes. 

5. Please share any further information 

you would like to share.   
 

● I don’t think I’d care for online sessions.  

● It was my first time participating in a study 
so it was interesting. Thank you. 

● I am currently in verbal therapy as well, but I 

find I get different things out of that. That 

helps me find the root of some of my 

patterns, but music therapy helps me deal 
with everyday emotions. 
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● I have sought these out once and it was 

helpful when I did it. Also, it was online so 
maybe that made it seem easier to reach out 

for help. 

 

S9 Table 

World Health Organization Quality of Life BREF Scores, Week 1 and Week 6 

 

 
 Week 1 

Music Therapy 

mean (SD) 

Week 6  

Music Therapy 

mean (SD) 

Week 1 

Control 

mean (SD) 

Week 6 

Control 

mean (SD) 

Physical health 66.2 (14.2) 67.7 (13.5) 70.9(15.1) 70.7 (13.2) 

Psychological health 50.6 (17.7) 54.5 (9.1) 58.4 (17.5) 54.0 (8.9) 

Social Relationships 60.6 (22.8) 64.7 (19.5) 67.5 (19) 68.2 (18.4) 

Environmental Health 69.9 (12.2) 71.6 (12.1) 71.3 (13.6) 71.2 (13.9) 

 

S1 File. Process to extract cortisol from hair sample at The Drug Safety Lab (Greff et al. 

2019)  

 

 
S2 File. Types of smart phones utilized by Welltory application for HRV data. 

 
Smart phone Data Collectors 

Pixel 4a x 1 

iPhone 8 x 1 

iPhone 10 x 1 

iPhone 11 x 1 
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iPhone 12 x 4 

iPhone 13 Pro x 1 

iPhone 13 ProMax x 3 

iPhone 14 x 1 

iPhone 15 x 1 

Samsung Galaxy S20 x 1 

 

S3 File. Student Research Assistants. Group Music Therapy Sessions offered Tuesdays & 

Wednesdays 3-4 & 4:30-5:30 

 

Student Role 

Erica Park Lead Research Assistant 

Fatima Arshad Lead Research Assistant 

Control Group 

Tia Suomela Data Collector  

Shely Patel Data Collector  

Shruthi Raghuraman Data Collector, Thematic Analysis 

Navishka Brahmbhatt Data Collector, Thematic Analysis 

Melody Tjong Data Collector 

Gethmie Dep Data Collector 

Ayesha Gaba Data Collector, Thematic Analysis 

Jason Chung Data Collector 

Rayirth Sivakumar Data Collector 

McKenna ODonnell Data Collector 

Mansi Patel Data Collector 

Farhan Abdul Vaheed Data Collector 

Yatharth Utkarshkumar Dave Data Collector 

Josh Tony Data Collector 

Sana Alibhai Data Collector  (Group Lead) 

Chloe Ko Data Collector (Group Lead) 

Cora House Data Collector (Group Lead) 

Matthew Wiebe Data Collector (Group Lead) 

Joyce Qiu Data Collector (Group Lead) 

Karina Kueviakoe Data Collector, Scored Data, Organized Data, 

Categorized Ethnic origin comments  

Carina Runco Categorized Ethnic origin comments 

 

S4 File. Hair Collection Protocol 

 

STEP 1: GATHER METERIALS FOR SAMPLE COLLECTION.  

You will need: Sharp and clean scissors, Clear scotch tape, Hair clip (optional), Pen  

  

STEP 2: LOCATE THE POSTERIOR VERTEX REGION OF THE SCALP.  



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 180 

This region of the head has the most consistent hair growth rate. Sampling from here will 

minimize the variation in sample measurements.  

  

  
 

STEP 3: ISOLATE HAIR WITH HAIR CLIP (OR FINGERS) & CUT 

HORIZONTALLY WITH SCISSORS AS CLOSE TO SCLAP AS POSSIBLE.  

Approx. 100 strands of hair are required, 1cm in length, 5mm in diameter (thickness of 

pencil eraser). Please ensure hair strands are aligned and secured with tape to the 

direction of the scalp and that the direction of the scalp is clearly indicated.  Please use 

the collection form provided.   

  

STEP 4:TAPE THE SCALP END OF THE HAIR TO THE HAIR SAMPLE 

COLLECTION FORM & FILL OUT STUDY ID, SUBJECT ID, & COLLECTION 

DATE.  

Clear scotch tape works best. It is easily removed and leaves no residue on the hair. Fold 

the paper along the length of the hair & place in pre-addressed envelope to secure the 

sample. Post the pre-addressed envelope after collecting.  The pre-addressed envelope 

will be addressed to Drug Safety Laboratory, Robarts Research Institute, Western 

University, 1151 Richmond St N, London, On. Canada. 

 

S5 File. Structure of music therapy groups based upon: McMaster Wellness Centre Stress 

Less Group and Open Circle’s Group Guidelines. 

 

In keeping with the McMaster Student Wellness group “Stress Less” each group will 

explore the similarity and differences between stress, anxiety, and fear, identify stressors, 

explore stress physiology, discuss existing stress management strategies such as 

mindfulness.  

 

 

*Group 

guidelines 

reviewed 

Opening Quote &  

Ice Breaker 

Facilitated reflection on a 

theme related to stress and 

anxiety 

Closing activity 

& Quote 
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*Group Guidelines 

Adopted with permission from McMaster University Open Circle 

 

● Give and receive welcome. People learn best in hospitable spaces. In this space we 

support each other’s learning by giving and receiving hospitality. 

● Respect: Listen to each other with openness and curiosity, being respectful of 

different ideas and opinions while open to learn from everyone.  

● No fixing, saving, advising or correcting each other. This is one of the hardest 

guidelines for those of us who like to “help.” But it is vital to welcoming the soul. 

● Set aside reaction and judgment and turn towards wonder and compassionate inquiry. 

Ask yourself, “I wonder why they feel/think this way?” or “I wonder what my 

reaction teaches me about myself?” Set aside judgment to listen to others—and to 

yourself—more deeply. 

● Speak your truth in ways that respect other people’s truth. Our views of reality may 

differ, but speaking one’s truth in this space does not mean interpreting, correcting or 

debating what others say. Speak from your center to the center of the group, using “I” 

statements, trusting people to do their own sifting and growth. 

● Creating inclusive space for diversity. We work together to hold a safe space for all 

forms of diversity, including ethnicity, religion, gender identity and expression, sexual 

orientation, ability, and socio-economic status. 

● Freedom to share or to pass. Be here with your listening as well as your speaking.  

● Be present as fully as possible. Turn off phones and put away technology that is not 

being used for participation in the group. 

● Trust and learn from the silence. Silence is a gift in our noisy world, and a way of 

knowing in itself. Treat silence as a member of the group. After someone has spoken, 

take time to reflect without immediately filling the space with words. 

● Observe deep confidentiality. Safety is built when we can trust that our words and 

stories will remain with the people with whom we choose to share and are not 

repeated to others without our permission. Do not record any of the groups. 

 

S6 File. Examples of specific Music Therapy interventions implemented. 

 

• Musical check-in. Participants created a sound that described how they were   

feeling that day. 

• Exploring different instruments, passing the various instruments around in a circle 

• Participants sat in a circle facing the wall and engaging in improvisation and then 

turned around to face the group and improvise.  

• Shared strategies on how to utilize mindfulness to help with stress and anxiety. 

Discussed importance of incorporating mindfulness as part of self-care in 

promoting wellness and healthy functioning. 

• While playing “Rhapsody and Blue”, each participant had a blank piece of paper 

and was asked to draw anything on their page based on what they heard, felt, 

pictured, when listening. After 2-3 minutes of listening, the music would pause 

and participants passed their sheet to the person to their right to continue to add to 
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the drawing until each person’s original paper returned to them. At the end, each 

participant held up their artwork. 

• Music and breathing, box breathing technique  

• Lyric analysis to the song “Stop this Train” by John Mayer. Participants listened 

to the music while following along to the lyrics on paper. Participants asked to 

reflect and think about the message of the song and if there were any specific lines 

in the piece that resonated with them. 

• Utilized a template to the song “About Damn Time” by Lizzo and encouraged 

participants to create a song that is reflective of how they were feeling, values, etc. 

This provided the opportunity for participants to externalize their thoughts and 

emotions, tell their story, develop a sense of self, gain insight or clarify thoughts 

and feelings, choice and decision making.  

• Collectively created a group music playlist which allowed participants to share 

some of their favourite songs. 

• Participants reflected on songs that provide them with a sense of 

peace/grounding/reassurance/relief in the midst of stressful experiences. 

• Split the group into two groups, participants selected an instrument to create a 

short piece with their group. 

• Main themes included school stress and relationships (romantic and family)  

• Music therapist sang and accompanied themself on guitar using songs chosen by 

the students (students played along with an instrument). 

• Each week students were prompted to reflect on a quote accompanied by either 

recorded or live guitar music.  

• Improvisation on themes related to stress (playing from stressed to relaxed). 

• Collaborative song writing on stress using the song Stressed Out by 21 Pilots. 

• Mantra writing/intention setting to music.  

• Song share/discussion with drawing to music. 

 

S7 File. Music therapy participants’ individual responses to Question 2 of feedback form. 

 

2. Please add any information you would like to share, such as examples of what was 

helpful/unhelpful, and if you learned anything through this experience about proactively 

managing your own wellbeing. 

I was slightly stressed about the size of the hair sample taken from my head because I didn’t 

know what to expect initially.  

Very helpful group  

Listening to music was helpful, as was progressive relaxation 

That music is so versatile and you can use it in more than one way to cope with your stress or 

anxiety.  
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Though the last month I have had a lot of stuff going on in my life that have exacerbated some 

mental health issues, these sessions have helped me with tools to cope like the iso principle 

playlist as well as having a much deeper appreciation for music and what it can do for your 

brain and feelings. I find myself rereading and studying lyrics to specific songs over and over 

again as a means of therapy as well.  

Anthony was absolutely fantastic! I knew that music was something that was therapeutic to 

me, but Anthony and this group really put into perspective to me how valuable music actually 

is to me as a stress relief resource. Between the Iso principles and just gaining an overall 

understanding of ways to implement music more purposefully as a stress relief tool in my life, 

I feel like I have a lot of good strategies and ideas to move forward with. 

It was helpful having something to go to and feeling a sense of belonging  

It was helpful in managing stress by making me actively think about how I subconsciously 

handle stressful situations and how to create better coping strategies 

I really liked that the atmosphere was quiet and private really awesome. Cant think of any 

negatives 

I think the question well reflected the focus on anxiety and student wellness.  

I don’t think I personally learned anything that I would use to proactively manage stress and 

anxiety but there were definitely things one could use such as progressive muscle relaxation if 

you notice you’re beginning to feel stressed. I think a lot of the techniques are better for 

winding down from stress rather than preventing it. I find the “fun” aspect of it is most 

beneficial for me, seeing some friendly faces and having fun with music and conversing in a 

judgement free zone.  

I found improvising with instruments particularly helpful and improved mindfulness. Music 

therapy was a place where I could feel secure and release any stressful obligations and worries. 

I enjoyed the reflection portion of music therapy and being able to talk and brainstorm with a 

small cohort of people. My least favourite part of music therapy was song writing. This part 

made me uncomfortable and did not improve mindfulness.  

Sharing of thoughts and feelings towards songs, playing instruments wuth the therapist 

Learning about the intentional therapy playlist was very helpful 

I think it was helpful in that is provides prompts to actively think about mental wellbeing more 

in daily life; but it is hard to provide tangible help for immediate stressful situations, and a 

small group of strangers is not always very encouraging for mental health discussions 

It was helpful to be given a place that kinda forced you to take time out of your day to be 

mindful. It was freeing to play with instruments like a littke kid again. Some parts felt almost 

183vailable183t183 when in a group settimg, and felt like I I fully engage without feeking like 

others were watching. Afterwards I always felt more relaxed however, and I did enjoy hearing 

others experiences 

It is great to get a chance to participant in the thearpy group. It is nice to share our thoughts and 

do not have to worry about our concerns. 

I found the environment as the main source of relief, having positive relationships with the 

therapist and other participants was fun and offered me the chance the relax in an unfamiliar 

environment  
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I found the activities done in the group were really helpful, such as the drawing while listening 

to music and progressive muscle relaxation. I tried these at home too and they really helped.  

It is pleasant at the moment but after that theres no difference 

I felt content after the sessions.  

During this process, I have learned to pay attention to the sources of my stressors. When I have 

many tasks to do for school as well as outside of school, I tend to ruminate about everything I 

have not done. This leads to more stress for the future. I have attempted to finish priority tasks 

and doing pieces of tasks overtime to manage my time effectively. Without the music therapy 

intervention, much of my stress management has been in my own hands. It has allowed me to 

practice different methods through trial and error. 

Learning mindfulness and breathing techniques  

The activities done during the sessions had a positive effects in the moment, but once the 

session was over it did not last. 

I really enjoyed the progressive muscle relaxation, I can see myself using that as a way to be 

mindful og how im holding stress in my body. 

I found that once I left the session I quickly returned to an anxious or stressed state. I also have 

my own strategies for coping with stress and anxiety that I feel work better for me.  Some of 

the intervetions in the sessions felt a bit awkward or forced, like people did not really want to 

do them but participated out of obligation.  

It was nice to be in a group and talk about stressors altogether 

Making music with instruments was a great experience for reducing/distracting anxiety 

There were always new things stressing me out each week so I was worried it wohld effect the 

study, and sometimes I also felt anxious to leave at the end to catch a bus which I felt may 

have effected my hrv 

I foumd the muscle tensing and then relaxing exercise really helpful  

The instrument parts, the feelings/thougths that were shared between us were helpful  

Talking about stressors thru thenweek 

Group therapy is just difficult for me  

It was helpful however it would have been more helpful one on one. 

The fact that it was in a group I help. People were less likely to share their thoughts because it 

was weird. Session also wasn’t long enough. 

It was a good exoerience but I feel that I would’ve gainee more if it waw one-on-one so I csn 

talk about things happening to me  

I think that it was only mildly helpful during the sessions. Otherwise, I just forget about the 

coping strategies that were taught and cannot apply them in real life. 

I feel as though any benefits in reducing stress through music therapy are minimal at best for 

me. 
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The sessions were helpful but I think they are only effective for a temporary period of time. I 

found the PMR at the end of the session relaxing though. 

I appreciated the opportunity to participate overall however, I just feel as though group music 

therapy is not my thing. I may have felt differently if the sessions were one on one. I felt rather 

awkward at times participating in the activities with a group of people that I hardly know.  

Not really 

It was hard to take the tasks seriously 

It is great to get the chance meet with the group and it is very fun being 185vailable185t in the 

group. 

Using the instruments was very fun 

Grouo setting just activated my social anxiety. Mindfulness excercises were goos to practice 

but private setting 185vailabl been more beneficial to me 

I enjoyed when we drew pictures when listening to music but performing with instruements in 

front of everyone made be anxious 

I learned to be present in the moment  

I learned how music can be very helpful to maintain and imorove moods 

I found this helped me to be present  

I think in the final session, doing a group song and putting everyone on the spot for a solo kind 

of forced us to get out of our shell and participate, which was engaging. 

Different methods to managr stress   

I think this session mskes me feel relaexed and there are no right or wrong for music therapy 

The therapist made the environment feelnsafe and casual with no pressure 

I thought that the improvising with the instruments was too simple asnyou cant play any other 

note other than the bell that you have. Then again not everyome plays instruments 

Being able to reflect my feelings was the best because I did not feel obligated to anything 

I learned different techniques to use when managing stress to protect my mental wellbeing  

I enjoyrd the drawing to music amd progressive muscle relaxation, both really relaxed me 

I feel like just staying on campus longer getting work done waiting for this had is what hrloed 

mange my wellbeing  

Made me feel less stress and gave some group emgagment 

I liked sharing music we liked with the group amd drawimg to songs. 

I found that listening to music was helpful but the progressive relaxation technique was 

unhelpful. I learned that it’s important to stop and think about what you can control and not 

what you can’t control. 
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I enjoyed learning how music can help with mental health and experimenting different 

instraments 

Therapost made this space very safe 

I feel like music therapy is a goof outlet for stress, I just I think it is a good outlet for me 

personally. I did not feel significant difference and I thought it was very time consuming, 

While I did enjoy parts of the music therapy, I found that the group setting made it difficult to 

engage as it’s very awkward with people you don’t know really well. If music therapy was 

offered as a one on one therapy session, I think most people would be more comfortable 

opening up. However, I did find some of the techniques (especially the muscle relaxation) to 

be super helpful, and I will try incorporating them into my daily routine much more. 

I really liked the muscle relaxation at the end of each session. I also liked listening to music 

together as that is something that has always helped me with stress. I did not love playing 

instruments because I found it a bit stressful, but I can see the value in it. 

- Example of what was helpful: creating thoughtful, Iso-Principle playlists – to validate my 

current emotion and then using music purposefully to alter my state of mind gradually 

(travelling from an undesired (e.g., sadness/depression) to a desired/goal emotion (e.g., 

happiness))  

- Example of what was helpful: improvising with instruments together, sometimes according to 

themes (e.g., confidence and connectedness) – enhanced sense of unity, was enjoyable to focus 

on my musical role in the group (wanted to make it sound good – allowed me to remain in the 

present moment and not let my thoughts interfere), etc.  

- Something I have learned through this experience about proactively managing my well-

being: to engage in the progressive muscle relaxation technique when I notice heightened 

stress/anxiety levels to ground myself, feel more secure and reframe my thoughts (from music 

therapy experience in a GROUP, I may consider engaging in this technique with friends/family 

rather than alone to achieve the same successful results – helps me to focus more by feeling 

motivated in the presence of others)  

I will really miss these sessions, if they became available again at McMaster I would really like 

to be informed and take part.  

I think music therapy is a powerful proactive measure and I wish it could be made 186vailable 

to younger populations and more routinely  

Perhaps the group aspecf made it feel less personal. If it was one on one I believe I would have 

benefitted more 

I would participate if it was one on one instead of a group. 

I think I great practice and the instructor was very talented, though movimg forward Id prefer 

somerhing like a band over therapy. Even so, hearing the opinions of everyone in the session 

was insightful. 

I think that having groups with a specific healthcare goal in common would be helpful.  
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Overall, I thoroughly enjoyed participating in weekly group music therapy sessions! Rather 

than feeling like an endless, tedious chore or task to complete every Wednesday at 3:00pm, 

these felt like a fun, educational break from the business and stresses of life. The 

psychotherapist/music therapist fostered a safe, supportive, and enjoyable environment for 

myself and the rest of my group members! Through engaging in a progressive muscle 

relaxation technique every session, analyzing song lyrics, improvising together with 

instruments according to positive themes, and creating brief playlists that allow you to travel 

from an undesired to a desired emotion or to complete a daily task, such as fully waking up in 

the morning, I have better learned how to manage my stress/anxiety levels by incorporating 

different mediums of music into my life! To future HUMBEHV 2AP3 students: I highly 

recommend partaking in this study if you have the opportunity to do so.  
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Chapter 5 
 

General Discussion 
 

 In this thesis, I examined the concept and implementation of group music therapy 

for proactive wellness on a university campus. This examination was conducted through 

the dissemination of a survey (Chapter 2) and two randomized controlled trials (Chapters 

3 & 4). There are a substantial number of research articles reporting the positive impacts 

of music and music therapy on stress and anxiety outcomes related to a specific diagnosis 

(deWitte et al., 2020). However, my research is the first to investigate the use of music 

therapy for the general population of undergraduate university students as a proactive 

intervention.  

5.1 Overall Main Findings and Unique Contributions 

Many surveys have been conducted to determine the mental health of university 

students; however, none appear to ask students about the type of mental health support 

that they would like to receive. The wellness programs of Ontario Universities offer 

options for mental health supports that are predominantly for individuals experiencing a 

crisis or with a diagnosis and are verbal based (Supporting Student and Community 

Resilience Through Mental Health Resources and Programming – Ontario’s Universities, 

2024). Surveys such as the Canadian Campus Wellbeing Survey helped to inform whole 

campus health and wellbeing, and included questions about mental health assets, student 

experiences, mental health deficits, health service utilization, physical health behaviours, 

academic achievement, substance use, food security, and sexual health and behaviour 

(Canadian Campus Wellbeing Survey, 2024). Asking students about which type of 
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supports they would want offered on campus, or would seek out, was typically not an 

included question. Neglecting to ask students about how they would like to engage in 

their own mental health removes student autonomy and students’ voices from the 

conversation. Options to proactively engage in mental health supports on campus are 

limited, whereas there is a myriad of physical health options on campus for students to 

proactively choose. 

In recognition of the importance of determining students’ preferences for mental 

health supports, the survey described in Chapter 2 asked students about the type of mental 

health supports they would choose to seek out (music therapy, art therapy, or verbal-

based therapy). The survey also asked students about the activities they were already 

engaging in for wellness. Chapter 2 appears to be the first published research article 

reporting upon university students’ preferences for mental health support on campus. This 

is an important contribution to determine how to increase students’ help-seeking 

behaviours for mental health. Data from the survey supported that students are interested 

in trying music therapy, and that they are already using music for their own wellness. 

Building upon the research findings in Chapter 2, my research in Chapter 3 

provided the first study of online group music therapy to proactively manage stress and 

anxiety with university students. This research was unique due to its remote delivery, the 

focus on proactive wellness in university students, and for its use of cortisol from hair 

samples to retrospectively assess changes in stress from one month to another. Previous 

research using hair samples for cortisol analysis have explored stress in the contexts of 

PTSD (Luo et al., 2012), endurance athletes, shift workers, unemployment, chronic pain, 
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neonates, depression, bi-polar disorder, and generalized anxiety disorder (Staufenbiel et 

al., 2013).  

Most research about non-pharmaceutical interventions for mental health and 

mental illnesses has included verbal-based interventions, which have come to be known 

as the evidence-based standard of care (Smith and Glass, 1977; Cook et al., 2017). My 

research did not seek to prove that music therapy outperforms the standard of care, but 

that music therapy should be considered as a standard of care option.  

The delivery of music therapy over an online platform such as Zoom is not typical 

within the profession of music therapy. As such, only a few research studies have 

implemented online music therapy (Baker et al., 2009; Baker et al., 2014; Lightstone et 

al., 2015; Levy et al., 2017; Spooner et al., 2018; Gvili 2021; Nnanyelugo et al., 2022; 

Ahessy et al., 2023). These online music therapy studies collected data from people with 

ASD, PTSD, visual impairments, anxiety, and from war veterans, as well as an 

intergenerational study. As a result of the COVID-19 pandemic restrictions, I designed a 

research study that offered undergraduate university students the opportunity to 

proactively engage in group music therapy online. To my knowledge, online group music 

therapy had not been previously offered to undergraduate students at any university 

across Canada. My research in Chapter 3 provided the groundwork and support to 

conduct a similar version of the study in-person post-COVID-19 restrictions, resulting in 

the research study presented in Chapter 4.   

My research study in Chapter 4 provided the first evidence to support the use of 

in-person group music therapy for the proactive management of stress and anxiety on 
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campus with undergraduate university students.  In this research, I collected physiological 

data, psychometric data, and qualitative data. 

My research in Chapters 3 and 4 also addressed the question of whether 

personality types and music sophistication influence the effiveness of group music 

therapy. Personality types have been associated with stress, anxiety and overall health 

(Strickhouser et al., 2017), as well as preference of activities (Wolfradt and Pretz, 2001; 

Aaron et al., 2011; Gil De Zuniga et al., 2017; Gjermunds et al., 2020). It could therefore 

be hypothesized that personality types associate with different outcomes in therapy. I 

conducted Bayesian-correlations between the stress and anxiety outcomes of music 

therapy, and personality types.  These analyses provided evidence that personality types 

are not correlated with stress and anxiety outcomes of music therapy. 

When discussing music therapy, it could be hypothesized that an individual’s 

music sophistication would influence music therapy outcome. My research contributed to 

the limited publications on the relation between music therapy outcomes and music 

sophistication scores. Bayesian analyses provided evidence that none of the Music 

Sophistication categories are correlated with stress or anxiety outcomes of music therapy.   

Overall, my research suggests that both in-person and online group music therapy 

can be an effective tool to help undergraduate university students to proactively manage 

their stress and anxiety, regardless of personality type or music sophistication. This 

research contributes to filling the gap in the literature about proactive mental health 

options beyond verbal based therapies. 

5.1.1 Chapter 2: Unique contributions and limitations 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B47
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8274476/#B17
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 The research in Chapter 2 highlighted that university undergraduate students are 

engaging in music to manage stress and anxiety. Specifically, 92% of the students 

surveyed were engaging in music listening for wellness during the first COVID-19 

lockdown in Ontario, Canada. Additionally, students rated music listening as the third 

most helpful activity to support wellness. Conducting this survey during this time 

provided a naturalistic forum to collect data about students’ behaviour and wellness 

during a stressful event. The survey was motivated by the COVID-19 lockdown and, as 

such, the data only reflected anxiety scores and activities during the pandemic. A 

comparison of data pre-lockdown to data during the lockdown would have provided the 

opportunity to examine changes in anxiety scores and potential changes in activities, but 

we are not able to do that now, of course.  

5.1.2 Chapter 3: Unique contributions and limitations 

 The research in Chapter 3 was the first of its kind to proactively offer online group 

music therapy to undergraduate university students. I collected both short-term and long-

term data about the impact of engaging in weekly online group music therapy sessions. A 

key aspect of this study is its contribution to the proactive wellness research. The western 

medical model was built upon diagnosing and healing individuals who have an existing 

health condition. As such, medical research is dominated by the goals of understanding 

and curing a multitude of illnesses, or reactive care. Overall, the medical model has been 

successful in enhancing longevity and improving quality of life. These incredible 

successes have shone a bright light on reactive care while giving much less attention to 

preventative care. Although the medical model acknowledges that diet, sleep, and 
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exercise are critical health factors, and recognizes that they are negatively affected by 

unmanaged stress and anxiety, proactive engagement in mental health strategies remains 

under-promoted, and interventions are not easily accessible. My research presented in 

Chapter 3 supports the proactive use of online group music therapy to manage stress and 

anxiety.  

 The research also supports both active and receptive music therapy interventions. 

Music therapy typically combines both active and receptive music therapy interventions. 

Active interventions include singing, song writing, playing instruments and improvising, 

while receptive interventions typically include client-directed music listening. I conducted 

Bayesian analyses in Chapter 3 to determine if there were differences in stress and 

anxiety outcomes as a result of active or receptive music therapy interventions. Bayesian 

analyses provided evidence for no difference between stress and anxiety outcomes based 

on active or receptive interventions. 

I also explored both short-term and long-term measures of stress. Statistically 

significant changes in stress and anxiety scores from pre-post each online group music 

therapy session were observed. These findings highlight that online group music therapy 

can effectively reduce stress and anxiety in the moment. I collected hair samples for 

cortisol as a long-term measure of stress, reflective of the whole six-week study period. 

My study was the first to measure cortisol from hair samples in university students to test 

a proactive wellness intervention. A significant increase in cortisol in the control group 

was observed, and no significant changes in cortisol in the therapy groups were observed.  
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The short-term relief of stress and anxiety lends support to the group music 

therapy drop-in model. Offering drop-in groups on campus can be appealing to students 

whose schedules restrict them from regular attendance. The research study in Chapter 3 

was not designed as a drop-in model because I was also interested in collecting data about 

the long-term effects of music therapy as measured through hair cortisol. 

 The research in Chapter 3 had several limitations that were predominantly due to 

the COVID-19 restrictions and the online nature of the study. I was restricted to recruiting 

remotely, and experienced a considerable attrition rate from the time students completed 

the consent form and the pre-questionnaires, to the time the therapy sessions began. Due 

to the attrition before the group therapy sessions began, the sample size was smaller than 

desired which affected statistical power, particularly for the between-group analyses. 

Collecting the physiological data remotely was also a challenge. Participants received 

training over Zoom to collect the heart rate variability (HRV) data using an app on their 

phone, but it was not possible to control for several variables, such as how each 

participant used the mobile phone application to collect the data, the accuracy of their 

reporting, and what activity they were engaged in immediately prior to collecting the 

heart rate measure. Upon reviewing the final HRV data, it was highly variable and 

determined to be non-analyzable. Finally, although the cortisol analyses yielded 

significant results, only about half of the participants sent in their hair samples from both 

week 1 and week 6 to the lab for analysis; so the results were underpowered. 

5.1.3 Chapter 4: Unique contributions and limitations 
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 My research in Chapter 4 was the first of its kind to collect data about in-person 

group music therapy as a proactive intervention for undergraduate university students. 

Like the research in Chapter 3, I collected both short-term and long-term data about the 

impact of engaging in weekly group music therapy sessions. Once again, statistically 

significant changes in stress and anxiety scores from pre-post each music therapy session 

were observed. I also observed statistically significant changes in stress and anxiety 

scores from week 1 to week 6 of the study for the music therapy group in comparison to 

the control group for state anxiety, self-rated stress, Perceived Stress, and cortisol. 

Unlike the research in Chapter 3, my research in Chapter 4 was not underpowered. 

Students were recruited from across campus, as well as from a second year Human 

Behaviour course. Students in the Human Behaviour course were provided the choice to 

participate in the research study and complete a reflection paper, or to not participate in 

the study and complete a health related assignment.  Over 85% of the students in the class 

chose to participate in the research study and to complete a reflection paper. Providing 

opportunities for students to proactively engage in wellness helps to normalize mental 

health help-seeking behaviours.  

The study had several limitations. The largest set back was the inability to reliably 

collect heart rate variability. These data would have been a strong complement to the data 

collected. Due to the design of the study, a portable, financially viable and easy to use 

device was required to measure heart rate variability. As such, I implemented the same 

phone app utilized in Chapter 3 reasoning that it would be possible to control for the 

difficulties experienced during the online research study. Even though more variables 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 196 

were controlled for in-person, there was too much variability between readings to be 

confident about the results.  

I also experienced minor setbacks with the hair collection. Some participants did 

not feel comfortable having a research assistant cut a sample of hair, and some students 

who did provide the first sample, did not feel comfortable providing a second hair sample 

six-weeks later. The reluctancy to provide hair samples affected the total number of 

paired hair samples, however, enough paired hair samples were collected to align with the 

a priori power analysis.  

If a participant arrived late to a music therapy session, or needed to leave early, no 

data were collected from that participant, to maintain fluidity of the sessions. Therefore, 

the participation numbers for some weeks were higher than the data points collected. This 

mismatch of data points with actual attendance likely limited the ability to accurately 

interpret the effects of attendance over the six-week study period. Self-described females 

were overrepresented in this study, limiting observations between genders. And despite 

random assignment, selection bias could have limited the results as participants self-

selected to participate in this study (regardless of which group they ended up assigned to), 

which could have biased the outcomes. For example, students who self-selected to 

participate may have already had some ‘buy in’ to mental health supports such as music 

therapy.  

Another potential limitation of the study was that most of the students who 

participated were from either the Faculty Science or the Faculty of Health Science, both 

of which have a high proportion of students interested in a career in either health or health 
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research. Although I did not observe any correlations between Faculty of study and stress 

and anxiety outcomes, this could have been a result of over representation by the 

Faculties of Science and Health Sciences. However, considering that health care 

professionals suffer a high risk of burnout, learning about proactive mental health options 

as part of an undergraduate education could help to mitigate professional burnout in the 

future.  

My study in Chapter 3, and the first block of my study in Chapter 4 did not 

include the additional recruiting method of participating in the study as a course 

component option. Recruiting consistency would have been preferred as these differences 

could have had an impact on student motivations and participation. However, the stress 

and anxiety outcomes between the two recruitment methods produced similar outcomes. 

Lastly, recognizing that the control group was engaging in ‘student life as usual’, it is 

possible that the results of the study in Chapter 4 are reflective of the Hawthorne effect. 

However, previous RCTs have found music therapy to be as effective, or to outperform 

the standard of care (Finnerty et al., 2023; Erkkilä et al., 2011; Gold et al., 2013; Aalbers 

et al., 2017).   

5.2 Theoretical contributions and future directions 

My thesis presents three research studies that offer evidence for implementing 

music therapy to proactively manage stress and anxiety. It makes an important theoretical 

contribution to the mental health and well-being literature as the first study to show that 

both online and in-person group music therapy are effective interventions for proactive 

stress and anxiety management for university students.  
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Two of my research studies within this thesis implemented the collection of hair 

samples to compare changes in cortisol levels over a six-week study period. The 

collection of hair samples to measure changes in cortisol over time is not as common as 

the short term measure of cortisol via saliva or blood.  However, it is the regular exposure 

to stress over time that contributes to the greatest health risks. Therefore, reporting upon 

long-term changes in cortisol provides an important theoretical contribution to the stress 

management and proactive wellness literature. Additionally, my online group music 

therapy research provides support for the remote collection of hair samples, a technique 

that had not previously been implemented. 

Recognizing that increased levels of stress can expose tissues to excessive and 

damaging concentrations of cortisol (O’Connor et al., 2021), and that a number of studies 

have found evidence that increased cortisol reactivity to stress is associated with negative 

health outcomes (O’Connor et al., 2021), proactive implementation of music therapy 

should be considered beyond the scope of this thesis.   

University undergraduate students were chosen for this study due to the increasing 

mental health challenges and suicide rates on university campuses. However, stress is a 

major precursor to many physical and mental health conditions beyond this population, 

and interventions to proactively manage stress are integral to their prevention. For 

example, stress management can help to prevent cardiovascular disease (Steptoe et al., 

2012; Wirtz et al., 2017), stroke (Koltega et al., 2016; Booth et al., 2015), diabetes (Lloyd 

et al. 2005), and dementia (Kim et al., 2023). In addition to these negative health 

outcomes related to poor stress management, cortisol may be related to cellular aging by 
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mediating the relationship between psychological stress and cellular aging (Steptoe et al., 

2017). Participating in group music therapy is not going to eliminate cardiovascular 

disease, strokes, or dementia, but focusing more attention on proactive interventions for 

stress and anxiety management, such as music therapy, could help to reduce negative 

health outcomes associated with stress.  

Stress is also a major contributor to absenteeism from employment. Canadian 

companies lost an estimated $16.6 billion in productivity per year due to absenteeism as a 

result of mental health issues (How Much Are You Losing to Absenteeism?, May 14, 

2024). Globally, approximately 12 billion workdays per year are lost to depression and 

anxiety, translating into an estimated $1 trillion loss in productivity (World Health 

Organization: WHO, 2022). These statistics underscore the potential benefits of 

proactively addressing stress and anxiety in the workplace. Learning how to proactively 

manage stress and anxiety as a university student could potentially translate into reducing 

sick days, and costs to both the employer and the health care system, when the students 

enter the work force.   

My research highlights the importance of offering students choices to engage in 

proactive wellness, and creating a campus culture that promotes mental health-seeking 

behaviours. A shift in campus culture could benefit student well-being across campuses 

globally. A study conducted by Henderson et al. (2018), reported that students’ 

willingness to seek support was related to their perceptions of campus culture, globally 

demonstrating the importance of campus culture for student mental health. Poor mental 

health was associated with declines in the motivation required to succeed in post-
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secondary education (Keyes et al., 2012). A study by Chen, Romero, and Karver (2016) 

examined the relationship among students’ perception of campus culture, personal stigma, 

and help-seeking behaviours. The study found that students’ views of mental health 

stigma and help-seeking behaviours were related to their perceptions of the campus 

environment.  

 A proactive wellness campus culture also provides cost savings to the campus. For 

example, a student experiencing a mental health crisis often requires one-to-one support 

from a therapist or counsellor, whereas proactive supports often occur in a group format 

supporting approximately 10 students for the same cost. These savings have the potential 

to transcend beyond graduation, reducing the current projected cost of mental health to 

the global economy, which is projected to be approximately $6 trillion per year by 2030 

(Ministerie van Algemene Zaken, 2023).  

 My research in Chapters 3 and 4 incorporated a music therapy approach known as 

Community Music Therapy (CMT). CMT involves group music therapy techniques 

designed to unite a population and provide a sense of community. In this music therapy 

approach, the typical clinical steps are not necessary such as a referral, assessment, 

treatment plan, and progress reports. However, to classify these group sessions as music 

therapy, they must be facilitated by a credentialed music therapist. CMT can feel less like 

a treatment modality and more like an enjoyable social activity with added therapeutic 

value. This model lends itself to proactively managing stress and anxiety with healthy 

individuals and reducing stigma about mental health interventions.  
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I am currently collaborating with Brock University to replicate a version of this 

study with undergraduate university students in the teacher education program. Narrative 

inquiry will be added to the research design to gain a further understanding of student 

experiences and  perspectives. Bringing music therapy to more university campuses 

through research projects will add to the data collected thus far, while providing the 

opportunity for more students to proactively engage in music therapy. Collaborating with 

universities across Ontario, and eventually Canada, will provide a platform to advocate 

and educate for a shift in campus culture which embraces the importance of making 

proactive wellness accessible.  

Future research would benefit from including a reliable measure of heart rate 

variability and exploring differences between six-week blocks of therapy and the offering 

of continual drop-in music therapy groups. The six-week block was implemented in my 

studies to allow for hair cortisol analysis, but a drop-in model could be a better logistical 

fit for students, similar to drop-in classes at a gym. 

Additionally, replicating my studies with high school students could provide 

support for incorporating proactive wellness experiences as part of high school education. 

Providing high school students with wellness experiences could better prepare teenagers 

for university or college life.  

During the group music therapy sessions in my studies, students learned how to 

build and use intentional playlists. Considering that youth are already listening to music 

regularly, learning how to use music listening for wellness could result in a logistically 



Ph.D. Thesis - R. Finnerty; McMaster University - Psychology, Neuroscience & Behaviour 

 

 

 202 

manageable tool for mental health. Follow-up studies could include assessing the 

implementation of intentional playlists. 

Lastly, future studies should consider gathering additional biomarker data and 

genetic information. Additional biomarkers could include oxytocin, BDNF and dopamine, 

which all play different roles in the experience of stress and mental health (Noushad et 

al., 2021; Baik JH., 2020). Genetic measures could include changes in telomeres as 

indicators of stress over longer periods of time (Mathur et al., 2016). Longitudinal studies 

could help to better inform the impact of proactive wellness interventions. For example, 

exploring if there are reductions in the percentage of students engaging in crisis support 

as a result of engaging in proactive wellness. Longitudinal studies could also include the 

collection of biomarkers at two time points a year throughout a students’ undergraduate 

career. There are many challenges that accompany longitudinal studies, primarily 

attrition, but this kind of a study would be incredibly valuable to understanding the 

impacts of providing proactive wellness options for students on campus.  

5.5 Conclusion 

 Collectively, Chapters 2-4 indicate that students are interested in engaging in 

music therapy for proactive wellness, and that both online and in-person group music 

therapy are effective for the proactive management of stress and anxiety. My research 

provides support for the inclusion of music therapy as a standard of care on university 

campuses, and the importance of a proactive wellness campus culture. 
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