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Abstract: (1) Background: Bone marrow transplant (BMT) is an aggressive and complex medical
treatment for children with certain types of cancer and other diseases. The transplant process entails
replacing the patient’s diseased bone marrow with the healthy marrow of a donor. During the course
of treatment, patients are isolated in their room to reduce the risk of infection. Patient’s experience
a variety of symptoms and side effects during the process including nausea, vomiting, diarrhea,
mouth sores, fatigue, pain, discomfort, extreme muscle weakness, and emotional distress. Children
often need a parent or caregiver present with them at all times throughout treatment. This process can
cause significant stress and anxiety for the patient and their family. (2) Methods: This study explored
the feasibility and acceptability of a patient and family directed active music making protocol during
the BMT process. Ten patients, their parents, and family members participated in the study during
the course of the BMT. (3) Results: Participants reported engaging in active music making 3–4 times
per week and completed 121 journal forms reporting their music making experiences. They indicated
using active music making to manage pain, discomfort, stress, anxiety, and boredom, foster relaxation
and sleep, for enjoyment, and as a way to connect. (4) Conclusions: Patients, parents and family
members reported feeling a sense of empowerment when engaged in making music to support their
child or loved one.
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1. Introduction

A bone marrow transplant (BMT) is an aggressive, curative medical procedure and
process [1,2]. Since 2000, the number of bone marrow transplants (BMT) has steadily
increased. In 2021, the Center for International Blood and Marrow Transplant Research
(CIBMTR) reported over 20,000 BMT [1,3–5]. Throughout the course of the treatment
process patients are confined to their room that is constructed with a specialized HEPA air
filtration system designed to prevent and minimize infection [6–12]. Pediatric BMT patients
can experience emotional and somatic distress, as well as physical discomfort throughout
the treatment [6,7]. The pediatric BMT process necessitates a dedicated caregiver be present
to provide emotional support and monitor and manage side effects of treatment to their
child. Caregivers and family members often feel overwhelmed in the process as they
juggle their child’s needs, work to understand and interpret medical information and
processes, manage their work schedules, and address the needs of other children or family
members [2,9,10]. Patients also experience a variety of challenges and symptoms during
the BMT treatment process, which can include: fevers, chills, fatigue, extreme weakness,
hives, nausea, vomiting, diarrhea, mouth sores, discomfort, and pain [2–7,13] further these
symptoms can be complicated due to diminished emotional wellbeing, self-esteem, and
social engagement [1–14]. The overwhelming nature of prolonged hospitalization and
managing life-threatening complications necessitates integrating [7] a patient and family
centered care approach to meet the unique needs of patients and their families [2] and
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allows them to be active agents in the treatment process [2,15–19]. This collaborative
approach views the patient and their family as a resource, drawing upon their knowledge,
and preferences to address their unique needs [17,18,20] and redefines the relationship of
the patient, family, and healthcare providers, thus empowering patients and their families,
as they determine the level to which they choose to participate in decision-making [20–28].
Further, a patient’s emotional well-being during the acute phase of their BMT treatment
is a significant predictor of their overall social and physical functioning and parents and
families play a critical role in helping manage anxiety, depression, and loneliness [13,29–35].

Music therapy has the potential to meet a variety of needs for patients during hospi-
talization as familiar music can provide a sense of comfort and security, and the innate and
structure and flexibility in music has the capacity to allow for the unique responses and
experiences of the patient [35]. Engaging with music, especially music that is familiar can
help to normalize the hospital environment, provide an outlet for self-expression, and help
to release tension and stress [36,37]. This multi-faceted nature of music and music therapy
allows it to address patients’ psychosocial, emotional, and physical needs [38,39]. Previous
music therapy studies indicate it helps to reduce anxiety, depression, distress, pain, fatigue,
and fosters a relaxation response in reducing heart and respiratory rates [21,40–50]. Further,
music therapy helps to promote supportive relationships, enables patients to engage in
self-care, inspires playfulness and creativity, and fosters a sense of agency, control, and
hope during the BMT process [16,22,51–53].

Implementation of patient directed music (PDM) interventions empowers patients to
exercise their agency in determining what music they want to listen to, when they want to
listen to it, and to decide how long they want to listen [54–59]. Patients initiating music
listening showed significantly decreased levels of anxiety and significantly reduced levels
of sedative exposure, frequency, and intensity [54]. Patients reported feeling empowered as
they were able to choose what they preferred rather than a small selection of music provided
to patients [57,58]. Patients and their families report that PDM listening helped improve
sleep and provide a sense of comfort and enjoyment during and expressed gratitude and
appreciation for a study that not only utilized music, but focused on the music preferences
of the patient [60]. Research highlights the benefits of music therapy during the BMT
process for patients and families and supports the use of patient directed music experiences.
To date, research has not explored patient and family directed active music-making outside
the context of music therapy sessions. This may be due to the fact that patients and families
may need the musical structure and support the MT-BC provides, and that many musical
instruments require training or experience to be able to play them. Therefore, structuring
and designing music engagement experiences would be necessary to support patients and
their families initiating active music making and to empower them to choose when they
wanted to engage in making music.

2. Method

The aim of this feasibility and acceptability study was to explore the use of a patient
and family directed active music making intervention during the BMT treatment process.
The secondary aim was to understand what needs they were trying to address while
engaging in active music making. A feasibility study design was selected in order to
understand if study participants would deem it possible to engage with a patient and family
active music-making intervention. The feasibility and acceptability of the active music-
making intervention was evaluated based on patients and their families self-initiation of the
intervention and their comments and feedback regarding why and how they used it and any
challenges they encountered. The study protocol was designed by a board-certified music
therapist (MT-BC), who is also licensed as a marriage and family therapist (LMFT). The
active music-making protocol utilized instruments that were easily accessible to patients
and families and did not require previous experience or training to be able to play.
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2.1. Setting and Participants

The participants in this study included patients 6–13 years of age admitted to a 20-bed
inpatient unit at a major pediatric medical center in the Midwest and were undergoing
a bone marrow transplant and their family. Approval for the study was obtained through
the Cancer Protocol Review Committee (CPRC) and the Institutional Review Board (IRB)
at the University of Minnesota. Exclusion criteria included: (a) non-English or non-Spanish
speaking and (b) lack of parent or caregiver engagement. Participants were not compen-
sated for their participation in the study. Eligible patients and their parent(s)/caregivers
were informed about the study by a research assistant. After completing the assent and
consent forms, the MT-BC scheduled time to meet with them. After the patient and a parent
completed the informed consent the MT-BC scheduled time to meet with them. Patients
participated in their usual treatment throughout the study, up to 60 days.

2.2. Materials

In the initial meeting, the MT-BC delivered all the study equipment and materials,
these included: a Reverie harp in a carrying case, stand for the harp, fifteen song sheets (for
use with the Reverie harp), and various mallets and picks to use when playing the harp
(including: dulcimer hammers, yarned mallets, three picks (soft, medium, and hard), two
egg shakers, a 16” Buffalo drum, and a RemoTM Ocean Drum(manufactured by Remo, Inc.,
Valencia, CA, USA). These instruments were selected as they require little to no experience
or training to play them, as well as to create a pleasing and musical sound.

The MT-BC also created and recorded twelve different instrumental music tracks
that incorporated rhythm patterns and a variety of tempos played on various instruments
(different types of drums, shakers, guitar, piano, etc.). These were developed in video
format to allow participants to see and hear the rhythm patterns and play along. All of
videos were uploaded and available to participants 24 h a day. They were able to access the
videos via large screen television monitor in their room through the GetWellNetworkTM

(GetWellNetwork, Inc., Bethesda, MD, USA) The GetWell Network is an interactive patient
communication system that allows patients to obtain scheduling information, order meals,
received health education information, pharmacy records, as well as other information the
health system make available [61].

Participants received an instructional sheet that provided step-by-step directions
on how to access the play along videos on the GetWellNetworkTM. The MT-BC also
demonstrated and showed the patients and parents/caregivers how to access the GetWell
NetworkTM to play along, as well as different ways to play the Reverie Harp, and how to
utilize the song sheets. The MT-BC demonstrated how to play each instrument in various
ways, how the harp could be played using the different mallets or strumming it with just
a finger or using one of the picks and the different timbres these created. This allowed
patients, parents, and family members to see and hear the unique sounds and music they
could create. The MT-BC also engaged the patient and parents/family in a brief music
making experience if they wanted. She also showed them how to access play along videos
created for the study. She talked with them about when and how engaging in actively
making music may be helpful and that it was their choice about when and how they wanted
to use the instruments and make music, as well as who wanted to engage in making music.
The MT-BC created and provided journal forms for patients and family members to write
about who was engaged in the process, when, how, and why they were using the Reverie
harp and the other instruments, and describe their experiences of making music together.

All the study instruments and materials remained in the patient’s room throughout
their course of treatment and inpatient stay. The MT-BC met with the patient and their par-
ents/family twice weekly to check in and see if they had any questions, needed assistance,
tune the Reverie harp, and ensure that all the materials were functioning properly. She
checked in and talked with the patient and their family about if, and/or how they were
using the Reverie harp, instruments, and video tracks and to also collect their journal forms
(included in Supplemental Table S1).
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Throughout the course of the study 13 patients and their families were provided
information about the study and 10 of those completed the informed consent. Table 1
includes patient demographic information, including age, gender, details about parent
and family members engaged with the patient during treatment, and the patient’s length
of stay. Study participants ranged from 7 to 13 years of age with a mean age of 9 years.
Sixty percent of participants were female, 60% white, 20% Hispanic, and 20% black. Ninety
percent of study participants were diagnosed with some form of cancer, of which 60% were
leukemia. The length of stay for participants ranged from 27 to 46 days with a mean of
35.5 days.

Table 1. Patient demographic information.

Age Gender Ethnicity Diagnosis Length of Stay Parent/Family Participants

8 F White Leukemia 37 days Mom and two younger siblings (ages 6 and 4)

12 M White Neuroblastoma 46 days Mom and Dad

9 M Black Leukemia 39 days Mom and Grandmother

11 F White Hurler syndrome 33 days Mom and brother (age 9)

13 F White Leukemia 29 days Dad and sister (age 10)

7 M Hispanic Rhabdomyosarcoma 41 days Dad

9 M White Leukemia 27 days Mom

10 F Black Leukemia 31 days Mom, Dad and brother (age 4)

12 F White Lymphoma 38 days Mom, Dad, Grandmother, and Grandfather

8 F Hispanic Leukemia 34 days Mom and sister (age 11)

2.3. Analysis

Journal forms participants and their family’s completed, as well as experiences they
communicated to the MT-BC during the weekly visits, were reviewed to identify why
they were choosing to engage in actively making music, based on their words and the
descriptions of their music making experiences. The MT-BC served as the interventionist in
this study and as the reviewer journal forms in the analysis process. In this iterative analysis
process, these emergent themes were then clustered and grouped in categories with which
they were similarly oriented. These categories were examined, searching for points and
patterns of connection and then developed into subordinate themes. The emergent themes
were cross-referenced with the 121 journal forms until all the data had been extracted.
The themes about the reasons why they engaged in active music making were revised
until they best reflected the patterns of the emergent themes and the data from the journal
forms and detailed written notes maintained by music therapist from weekly meetings [62].
These themes and sub ordinate themes were reviewed by a second reviewer and were
also provided and reviewed by study participants for their feedback to ensure they were
reflective of their experiences.

3. Results

Study participants reported that throughout the study, 80% of the time they had
multiple family members engaged in actively making music with them, this included
parents, siblings, and grandparents. Parents and caregivers reported that 30% of the time,
they played music when the patient felt weak, too tired, or nauseous to actively engage
in making music. While 121 journal forms were collected, three patients and families did
report that they forgot to fill out seven journal forms. This resulted in two families missing
three forms and one family missing one form. Based on the forms collected, patients and
their families engaged in actively making music between 3 to 4 times per week.

Patients, parents, siblings, and family members reported on the journal forms and
during check-ins with the MT-BC, when and why they were engaging in actively making
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music. They reported many multiple and different reasons for engaging in active music
making that ranged from managing symptoms associated with the BMT treatment process,
managing the challenges prolonged room isolation, and as a means of engaging with one
another. Table 2 provides an overview of the patient, the family members with whom they
engaged with in actively making music, and the range of reasons they engaged in active
music making.

Table 2. Reasons reported for engaging in actively music making.

Patient Age Family Involved Active Music Making Reasons for Engaging in Active Music Making

8 Mom and two siblings Enjoyment, relaxation, manage stress and anxiety, to soothe patient,
and help patient sleep

12 Mom and Dad Distraction, improve mood, manage discomfort and nausea,
and relaxation

9 Mom and Grandmother Curiosity about the instruments, enjoyment, foster relaxation, means
distraction, and manage discomfort

11 Mom and brother Provide distraction, foster relaxation, and means of enjoyment, way
to engage with one another

13 Dad and sister Engaging with each other, foster relaxation, and to help the
patient sleep

7 Dad Manage boredom, improve mood, relaxation, and manage discomfort
and nausea

9 Mom Manage stress and anxiety, distraction from boredom, manage pain
and discomfort

10 Mom, Dad and brother Enjoyment, manage anxiety, foster relaxation, and manage boredom

12 Mom, Dad, Grandmother,
and Grandfather

Engaging with each other, enjoyment, foster relaxation, manage
anxiety, and distract from discomfort

8 Mom and sister Provide distraction, manage discomfort and nausea, and
foster relaxation

Participants families reported that active music making allowed them to adapt the
experience to meet changing needs, as well as different needs simultaneously. On journal
forms and talking with the MT-BC during weekly visits they shared that they engaged in
actively making music for various reasons and to manage and address different physical
needs resulting from the treatment course (fatigue, nausea, pain, discomfort), and psychoso-
cial needs (manage stress, anxiety, boredom, mood, foster connection, and for enjoyment).
Analysis of the journal forms and notes from conversations that occurred during weekly
visits with MT-BC resulted in six sub themes and three main themes emerging. The three
themes include: choice, music as a resource, and empowerment. Table 3 includes the
sub themes of choice and provides an overview of what patients and families related to
these. They reported that while they were not able to make many choices during the BMT
treatment process, they could choose to use music. They could choose to use music to
manage different symptoms and they had choices regarding what instruments to use and
ways to use them.

The sub themes of music as a resource are explicated in Table 4 and include accessible,
discovering ability to make music, and a way to cope. Patients and families reported that
the choice instruments and various tools (song sheets and play along tracks) made actively
making music accessible to them, allowed them to explore and discover the ability to make
music, and use music as a means of coping. They were able to utilize music as a way to
address different needs and their willingness to explore the use of music allowed them to
discover their capacity to make use of music as a resource. Table 5 includes the sub themes
of empowerment which include patients and families ability to act, experiencing a sense of
agency, and being able to exert control. Patients and families indicated that being able to
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decide if, when, and how to engage in making music afforded them the opportunity to feel
a sense of agency and make their own decisions in these moments.

Table 3. Sub themes of Choice.

Subthemes Patients and Families Reported

Decision to use music

Making music was one decision they felt they could make for ourselves in the treatment process

Independently able to make a choice to use music

Able to choose to use music whenever wanted or needed

Manage symptoms

Discovered music could be used to address symptoms rather than to only have to rely on medication

Use of music to manage many different symptoms

Music addressed different symptoms for each family member simultaneously

Different ways to engage
with music

Various instruments and tools provided many different ways to engage with music

Possible for some family members to play music while others listened

Continued to learn new and different ways to make music from MT

Table 4. Sub themes of Music as a resource.

Sub Themes Patients and Families Reported

Accessible

Instruments and play along tracks were accessible 24 h a day

MT-BC provided information and instruction to make music accessible

Learning different ways to use the instruments and music increased capacity to use it

Discovering ability
to make music

Overcoming doubt and judgement about one’s musical ability

Learning different ways to play the instruments helped them feecomfortable and more confident with
actively making music

Using play along tracks on the GetWell NetworkTM provided structure needed to actively engage in
making music

A way to cope

Music engagement adapted to address different needs of patientand family simultaneouls

Helped manage different challenges in the BMT process (isolation, boredome, stress, anxiety, and symptoms)

A collaborative means of coping as a family unit

Table 5. Sub themes of Empowerment.

Sub Themes Patients and Families Reported

Ability to act

Access to the instruments and other music resources

at all times affoded them the ability to use the music

When treatment felt unmanageable or overwhelming active engage with the music was still possible

Integrated active music making into other aspects of treatment that were especially challenging

Sense of agency

Making music was often the only area of treatment that provided choice

Change and adapt the music to what they needed it to be

Discovered capacity to utilize music as a resource to cope

Exert control

Ablility to choose to make music afforded feeling a sense of control

Music was integrated with medication to enhance symptom management or used in lieu of medication

When things felt too difficult to manage making music provided a means of managinig what felt out of control

Patients and families shared quotes about their experiences of actively making music
through the BMT process. The supplemental material Table S2 includes direct quotes
from patients and their family members that describe their music making experiences.
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These quotes range from referring to specific moments when they engaged in active music
making or provide details about their overall experiences. The quotes provide information
regarding why patients and their families chose to engage in actively making music, what
occurred during those experiences, and what they discovered in the process of making
music together.

4. Discussion

The aim of this study was to explore the feasibility and acceptability of a patient
directed active music making with patients and their families during the BMT process.
Music-based interventions are more widely being utilized for patients and their families
in various healthcare settings and address challenges related to the treatment process and
symptom management [56]. The results from this feasibility and acceptability study align
with findings from music therapy research that indicate it can help address many of the
symptoms that patients experience during the BMT process, such as, nausea, fatigue, pain,
discomfort, and emotional distress [45–48,58,63]. A key difference in the current study is
the use of a patient and family directed active music making protocol, which allows patients
and the family to utilize active music making whenever they want or need the intervention.
The sample size for this study was small as the study was designed to test feasibility and
acceptability, as a result the findings of this study are limited should not be generalized
and presumed to represent all patients and families experiencing hospitalization.

Patients and their families report of the use of the music-based intervention and
their frequency of use indicate that it is a feasible and acceptable intervention in the BMT
process to cope with their prolonged hospitalization and isolation, or with challenges
symptoms [58,63]. Patients and their families reported actively engaging in making music
together not only addressed many different needs, it also addressed different needs for
each family member simultaneously. Additionally, they were able to engage in making
music in different ways to meet their needs as they changed throughout the treatment
process [23,64]. The flexible way in which they were able to engage in and with the music
allowed them to music in a non-prescriptive way and to consider what they needed in
the moment, allowing them to explore and discover how music could meet those needs,
mirroring the flexible manner that an MT-BC would employ while responding to the patient
in a music therapy session [21,22].

While patients and families in the study reported feeling empowered by actively
engaging in music making together, they indicated they had to work to overcome their
judgements and insecurities about not being trained musicians. Encouragement from
the MT-BC, playing familiar songs (provided on the song sheets), along with continued
engagement helped to mitigate this. They shared they benefited from learning from the MT-
BC how music and active music making maybe to them helpful during the BMT process.
They reported that learning about how actively making music can be beneficial fostered
their motivation to seek out opportunities to engage with music including improvising
music or songs. They also recognized that when they were overwhelmed or stressed in the
treatment process, the information and reminders from the MT-BC about the benefits of
music making, served as opportunities to ask questions, check-in, and helpful prompts to
engage with music. learn and integrate new knowledge about the benefits of music and
active music making. Further, the MT-BC validated their experiences with music, which
helped foster their sense of competency in actively making music and to recognize music
as a resource

5. Conclusions

Patient and family’s active engagement in the care process is a marker for improved
health outcomes. Actively engaging patients and their families in creating and making
music during their treatment process empowers them to make decisions about when and
how to use music as a part of their process. Patients and their families indicate that they
chose to use active music-making helps to meet various needs throughout the BMT process
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and that future research should focus on quantifying the impact of patient and directed
active music making. This should include randomized controlled trials that aim to evaluate
outcomes and standardized measures related to patient and family coping, quality of life,
pain, and symptom management. Due to the key role that parents and family members
play in the patient’s treatment process, it is important that interventions are inclusive of
addressing their needs and wellbeing as well. Further, while there is limited research
examining the economic impact of patient directed music listening, exploring the cost-
effectiveness of a patient and family directed active music making intervention is also
warranted [65].

Hospitals can work to integrate patient and family directed active music-making
interventions by collaborating and consulting with a trained and credentialed music thera-
pist. It is evident from the patient and families experiences they need structure and music
resources the MT can help to create to be able to engage in this type of intervention. Further,
they benefit from understanding how music and active music-making can be a resource. It
is important to develop and adapt the intervention to meet the musical capacities of the
patients and families, as well as consider music preferences and cultural considerations.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/ejihpe12120131/s1, Supplemental Material Table S1. Journal
Form and Supplemental Material Table S2. Quotes about actively making music experiences.
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