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Abstract

Purpose Music therapy has shown benefits for reducing distress in individuals with cancer. We explore the effects of music
therapy on self-reported symptoms of patients receiving inpatient care at a comprehensive cancer center.

Methods Music therapy was available as part of an inpatient integrative oncology consultation service; we examined interven-
tions and symptoms for consecutive patients treated by a board-certified music therapist from September 2016 to May 2017.
Patients completed the Edmonton Symptom Assessment Scale (ESAS, 10 symptoms, scale 0—10, 10 most severe) before and
after the intervention. Data was summarized by descriptive statistics. Changes in ESAS symptom and subscale scores (physical
distress (PHS), psychological distress (PSS), and global distress (GDS)) were evaluated by Wilcoxon signed rank test.

Results Data were evaluable for 96 of 100 consecutive initial, unique patient encounters; 55% were women, average age 50, and
majority with hematologic malignancies (47%). Reasons for music therapy referral included anxiety/stress (67%), adjustment
disorder/coping (28%), and mood elevation/depression (17%). The highest (worst) symptoms at baseline were sleep disturbance
(5.7) and well-being (5.5). We observed statistically and clinically significant improvement (means) for anxiety (—2.3 £1.5),
drowsiness (—2.1£2.2), depression (—2.1+1.9), nausea (—2.0+£2.4), fatigue (— 1.9+ 1.5), pain (— 1.8 + 1.4), shortness of
breath (— 1.4 £2.2), appetite (— 1.1 £1.7), and for all ESAS subscales (all ps <0.02). The highest clinical response rates were
observed for anxiety (92%), depression (91%), and pain (89%).

Conclusions A single, in-person, tailored music therapy intervention as part of an integrative oncology inpatient consultation
service contributed to the significant improvement in global, physical, and psychosocial distress. A randomized controlled trial is
justified.

Keywords Integrative medicine - Integrative oncology - Music therapy - Complementary health approach - Patient-reported
outcomes

Introduction
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of symptoms throughout the illness trajectory that can have neg-
ative effects on their quality of life. These patients are faced with
not only the physical side effects from the disease and its treat-
ment, but also the psychological burden, which includes anxiety
and stress [1]. In a review of symptom prevalence in oncology
patients, the most commonly experienced symptoms included
fatigue (62%), worrying (54%), feeling nervous (45%), dry
mouth (42%), insomnia (41%), and feeling sad/mood (39%),
with 40% of patients experiencing at least one symptom [2]. In
addition to addressing physical needs of individuals with cancer,
it is important to screen for psychological distress and provide
interventions that can provide needed support [3, 4].
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There is increased interest in the use of complementary
health approaches to provide support for cancer patient phys-
ical and psychosocial needs. Complementary and integrative
medicine (CIM) approaches include such interventions as mu-
sic therapy, massage therapy, acupuncture, and meditation,
which are being used together with conventional cancer care.
In a survey of cancer patients, 54% reported initiation of at
least one CIM approach after diagnosis [5]. In a 2016 system-
atic analysis of NCI-designated comprehensive cancer cen-
ters, 82.2% of websites offered information on a CIM ap-
proach such as music therapy, with 48.9% providing this ther-
apy on-site [6]. These physical and psychosocial interventions
have been found to increase quality of life and may contribute
to improvements in treatment outcomes [7].

According to the American Music Therapy Association,
music therapy “is the clinical and evidence-based use of music
interventions to accomplish individualized goals within a ther-
apeutic relationship ... to address physical, emotional, cogni-
tive, and social needs of individuals.” [8] Music therapy can
be utilized to alleviate and reduce psychological and physical
symptoms of oncology patients [9—11]. Music therapy has
been found to improve quality of life, decrease pain percep-
tion, promote self-expression, and provide spiritual support
[12—15]. In an analysis exploring the effects of music therapy
sessions on inpatients (93 % with a cancer diagnosis) at a large
academic hospital, music therapy improved pain, anxiety, de-
pression, shortness of breath, mood, facial expression, and
vocalization [16]. Common goals targeted by music therapists
working in palliative and cancer care settings include (but are
not limited to) supportive breathing, improving mood, and
engaging in reminiscence [17].

At the University of Texas, MD Anderson Cancer Center,
music therapy has been available to patients and caregivers
through the Integrative Medicine Center in both inpatient and
outpatient settings as part of an individual consultation or
group programs. Additional integrative oncology clinical ser-
vices provided through this center include physician consul-
tations, oncology massage, acupuncture, physical therapy, nu-
trition counseling, meditation counseling, and health psychol-
ogy [18]. For a patient to have an individual music therapy
consultation in either the inpatient or outpatient setting, pa-
tients must first be referred to and evaluated by an integrative
oncology physician and/or advanced practice provider, after
which a decision is made regarding additional referrals to
interventions such as music therapy, oncology massage, acu-
puncture, and/or health psychology.

Although we have learned about the physical and psycho-
social benefits of music therapy for individuals with cancer,
less is known about the real-world effects of music therapy on
patient-reported outcomes. Real-world refers to learning more
about an intervention such as music therapy as part of routine
clinical practice, not as part of a formal clinical trial. This real-
world study not only examines the effects of a single music
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therapy treatment on self-reported symptoms in patients re-
ceiving inpatient care at a comprehensive cancer center, it also
explores reasons for referral to inpatient music therapy and
associations between treatment goals and interventions.

Methods
Participants

In this retrospective study, we analyzed baseline characteris-
tics and patient-reported outcomes of the baseline encounter
for 100 consecutive unique patients participating in a music
therapy intervention as part of an integrative oncology inpa-
tient consultation between September 1, 2016, and May 12,
2017. An integrative oncology physician and advanced prac-
tice provider performed an initial assessment, at which time
the decision was made regarding an integrative care plan
which could include referrals to additional integrative oncol-
ogy services available on the inpatient units including music
therapy, oncology massage, acupuncture, and/or health

psychology.

Measures

As part of the initial music therapy evaluation, patients were
asked by the music therapist to complete a patient-reported
outcome assessment on paper before and after the interven-
tion, the Edmonton Symptom Assessment Scale (ESAS) [19].
The ESAS includes ten core symptoms (pain, fatigue, nausea,
depression, anxiety, drowsiness, appetite, well-being, short-
ness of breath, and sleep), on a numeric scale of 0 to 10
(10 =worst possible). ESAS subscale scores included global
distress (GDS, 0-90), physical distress (PHS, 0-60), and psy-
chological distress (PSS, 0-20). The GDS is the sum of pain,
fatigue, nausea, drowsiness, appetite, shortness of breath, anx-
iety, depression, and well-being scores. The PHS is the sum of
pain, fatigue, nausea, drowsiness, appetite, and shortness of
breath. The PSS is the sum of anxiety and depression.
Clinically significant change is described as a reduction > 1
on an individual symptom score for the ESAS subscales.
Additionally, reduction of GDS >3, PHS >2, and PSS >2
indicates clinically significant change [20, 21].

Data extracted from the medical record included demo-
graphics, cancer diagnosis, and reasons for referral as docu-
mented by the referring integrative oncology physician and/or
advanced practice provider. Additionally, patient descriptors
(affect, attention, participation, mood), session time, session
goals, and interventions as documented by the music therapist
were also extracted. Inpatient music therapy data was collect-
ed in a database as part of an IRB-approved protocol. We
analyzed data from consecutive consultations.
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Music therapy interventions

As part of a real-world study, the music therapy session did
not follow a specific protocol—interventions were tailored to
patient needs based on the best clinical judgment of a board-
certified music therapist with greater than 5 years of experi-
ence. Session goals were determined by the music therapist as
part of the therapeutic relationship, supported by patient re-
sponses to a patient-reported outcome assessment; each ses-
sion may have had one or more goals (e.g., distraction, reduce
anxiety, promote relaxation, improve coping skills, promote
self-expression, improve quality of life, pain management,
and/or mood elevation). One or more interventions may have
been used as part of a session to help achieve these goals.
Types of interventions included the following: Active music
making/active music engagement (AME) requires active par-
ticipation from the patient (i.e., playing the drum). ISO-
principle is a concept of matching various aspects of music
with an equal behavior or mood of an individual [22]. Lyric
analysis and songwriting involves using existing songs and
lyrics to facilitate meaningful discussion and/or creating one’s
own lyrics and music. Therapeutic singing and oral motor
and respiratory exercises (OMREX) are neurologic music
therapy (NMT) techniques; the music therapist had NMT
training. Therapeutic singing “involves the unspecified use
of singing activities to facilitate initiation, development, and
articulation in speech and language as well as to increase
functions of respiratory apparatus” [23]. OMREX involves
“the use of musical materials and exercises, mainly through
sound vocalization and wind instrument playing, to enhance
articulatory control and respiratory strength and function of
the speech apparatus™ [24]. Music listening is a passive form
of intervention where an individual is listening to live or re-
corded music.

Data analysis

Data analyzed included demographics, cancer diagnosis, rea-
son for referral, music therapy goals, music therapy interven-
tion, and symptom scores (ESAS) before and after the session.
Data was summarized by descriptive statistics including mean
and standard deviation, median and range for continuous var-
iables, and frequency and proportion for categorical variables.
Change in ESAS symptom score and subscales for those who
had a symptom score of greater than or equal to 1 at baseline is
evaluated by Wilcoxon signed rank test. ESAS subscales in-
cluded in the analysis were only for those patients who had a
score of one or more in at least one ESAS symptom in the
respective subscale. The clinical response rate was defined as
a reduction of > 1 in symptom scores, >3 in GDS subscale,
and >2 in PHS and PSS subscales. The association between
music therapy goals and interventions was evaluated by
Fisher’s exact test.

Results

For the period September 2016 through May 2017, we col-
lected data on 100 consecutive unique patients evaluated by a
music therapist as part of an integrative medicine inpatient
consultation service; data were evaluable for 96/100 unique
patients. The patients’ mean age was 50.4, with the majority
women (55.2%), and of white race (71.7%). The most com-
mon cancer diagnoses included leukemia (33.3%) followed
by myeloma/lymphoma (13.5%) and thoracic/head and neck

Table 1 Demographics and baseline characteristics, n (% of full
sample)
Age Mean + SD 50.4+£20.4
Median (min, max) 57.0 (4.0, 86.0)
Age categories 0-14 7 (7.3%)
15-39 24 (25.0%)
40-64 33 (34.4%)
> 65 32 (33.3%)
Sex Female 53 (55.2%)
Male 43 (44.8%)
Race White 66 (71.7%)
Other 13 (14.1%)
Black 12 (13.0%)
Asian 1(1.1%)
Cancer diagnosis Leukemia 32 (33.3%)
Myeloma/lymphoma 13 (13.5%)
Thoracic/head and neck 13 (13.5%)
Gastrointestinal 11 (11.5%)
Genitourinary 8 (8.3%)
Sarcoma 7 (7.3%)
Gynecologic 6 (6.3%)
Neurologic 3(3.1%)
Breast 2 (2.1%)
Other 1 (1.0%)
Time (min) Mean = SD 36.9+10.4
Median (min, max) 30.0 (15.0, 65.0)
Affect Congruent 59 (62.1%)
Flat/blunted 32 (33.7%)
Labile 4 (4.2%)
Attention Intense/sustained 78 (82.1%)
Limited/short 16 (16.8%)
None 1(1.1%)
Participation Low 5(5.3%)
Medium 15 (15.8%)
High 75 (78.9%)
Mood Euthymic 60 (64.5%)
Dysphoric 21 (22.6%)
Lethargic 6 (6.5%)
Elevated 3(3.2%)
Euphoric 3(3.2%)
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Table2  Summary of music therapy reasons for referral, session goals, and interventions (full sample n = 96)
Reasons for referral n' (%) Session goals n' (%) Interventions n' (%)
Anxiety/stress 64 (66.7%) Distraction 54 (56.3%) Music listening 68 (70.8%)
Adjustment disorder/coping 27 (28.1%) Reduce anxiety 40 (41.7%) ISO-principle 24 (25.0%)
Mood elevation/depression 20 (20.8%) Promote relaxation 40 (41.7%) AME 17 (17.7%)
Relaxation 12 (12.5%) Improve coping skills 23 (24.0%) OMREX 7 (7.3%)
Pain 8 (8.3%) Promote self-expression 22 (22.9%) Lyric analysis and songwriting 6 (6.3%)
Socialization 5(5.2%) Improve quality of life 20 (20.8%) Therapeutic singing 5(5.2%)
Other 8 (8.3%) Pain management 20 (20.8%)

Mood elevation 11 (11.5%)

Other 6 (6.3%)

!'Sum of n is greater than number of evaluable patients (96) as there have been more than one reason for referral, session goal, and intervention for each

patient

AME active music engagement (active music making, instrument playing), OMREX oral motor and respiratory exercises

(13.5%). The mean time for a music therapy session was
36.9 min, with maximum of 65 min. As assessed by the music
therapist, the majority of participants had congruent affect
(62.1%), an intense/sustained level of attention (82.1%), with
a high level of participation (78.9%) and euthymic mood
(64.5%) (see Table 1 for patient characteristics).

Summarized in Table 2 are the reasons for music therapy
referral, session goals, and interventions. The most common
reasons for referral to music therapy as documented by the
integrative oncology physician and/or advanced practice pro-
vider include anxiety stress (66.7%), adjustment disorder/
coping (28.1%), mood elevation/depression (20.8%), and re-
laxation (12.5%). The most common session goals as docu-
mented by the music therapist include distraction (56.3%),
reducing anxiety (41.7%), promoting relaxation (41.7%),
and improving coping skills (24.0%). Of six intervention

categories, the majority of interventions included music listen-
ing (70.8%) and use of the ISO-principle (25.0%).

The highest/worst baseline individual symptom scores
were for sleep (5.7), well-being (5.5), fatigue (5.4), and anxi-
ety (5.2). Table 3 shows the statistical test results. Statistically
and clinically significant pre-post session ESAS symptom
score change was observed for all individual ESAS symptom
except for poor sleep and poor well-being. The highest clinical
response rates were observed for individual symptoms of anx-
iety (91.7%), depression (90.6%), pain (88.9%), and fatigue
(88.6%). For all three ESAS subscales, we observed statisti-
cally and clinically significant change.

For our 96 evaluable patients, we explored the association
between music therapist goals and interventions selected as
part of the music therapy session. Only three session goals
had a significant association with the selected intervention:

Table 3 Pre-post session ESAS symptom score change (1 =96)

Symptom Pre-session Post-session Change Response rate* p value
Anxiety Mean (SD) 5.20+2.59 223+2.52 —2.28+1.45 33 (91.7%) <.001
Appetite Mean (SD) 5.03 £2.51 1.56 £ 2.30 -1.11 £1.70 13 (68.4%) 0.015
Depression Mean (SD) 455+2.18 1.90 +2.34 —2.06 +1.93 29 (90.6%) <.001
Drowsiness Mean (SD) 5.06 £2.23 2.18 £ 2.46 —-2.07 £2.18 19 (70.4%) <.001
Fatigue Mean (SD) 537 +2.08 2.84 +£2.37 —-1.86 £1.52 31 (88.6%) <.001
Nausea Mean (SD) 4.67 £222 1.17 £ 1.75 —-195+235 14 (70.0%) 0.002
Pain Mean (SD) 457 £ 247 2.00 £2.22 -1.81+1.37 32 (88.9%) <.001
Shortness of breath Mean (SD) 492 +£2.18 352 +241 -136+221 23 (63.9%) <.001
Sleep Mean (SD) 572+2.78 411 £2.99 -045+1.74 7 (24.1%) 0.176
Well-being Mean (SD) 5.49 +2.89 425 +3.03 -0.58 £1.92 12 (33.3%) 0.051
GDS** Mean (SD) 32.15 £ 14.93 20.85 + 11.61 -10.21 + 8.61 35 (89.7%) <.001
PHS** Mean (SD) 21.13 £ 10.11 12.83 £ 8.18 —6.46 + 5.86 32 (86.5%) <.001
PSS Mean (SD) 8.62 +4.82 4.12 £ 4.59 —3.81 £2.80 33 (89.2%) <.001

*Response rate is defined as a reduction of > 1 in symptom scores, >3 in GDS subscale, and >2 in PHS or PSS subscales

**ESAS subscales included in the analysis were only for those patients who had a score of> 1 in at least one ESAS symptom in the respective subscale
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anxiety, distraction, and relaxation. Patients with goal of anx-
iety reduction were significantly less likely to receive AME as
part of their treatment plan (p = 0.03), with only 7.5% receiv-
ing AME. Patients with goal of relaxation were significantly
less likely to have received the ISO-principle, AME, or lyric
analysis or songwriting as part of their treatment plan
(p <0.05). Patients with goal of distraction were significantly
more likely to receive music listening as an intervention (p =
0.01). Music listening was also the most common intervention
for patients with goal of distraction (81.5%), anxiety reduction
(80%), and relaxation (75%).

Discussion

Our retrospective study provides insight into the real-world
effects of music therapy on cancer patients receiving inpatient
care at a comprehensive cancer center. Findings from real-
world analyses can help inform clinical practice as well as
the design of future randomized trials. In this consecutive
sample of patients, we observed clinically significant im-
provement across a variety of symptoms commonly experi-
enced by cancer patients, after one session of music therapy.
The overall symptom burden was in the moderate range, with
symptom scores between 4 and 6. Although the majority of
referrals were for management of mood symptoms (anxiety/
stress, adjustment disorder/coping, mood elevation/depres-
sion), we observed statistically and clinically significant im-
provements in both physical (ESAS PHS) and psychosocial
symptoms (ESAS PSS) when assessed immediately before
and after the music therapy session. Prior literature has dem-
onstrated clinically meaningful effects of music therapy on
both physical and psychosocial symptoms [9, 10].

We also observed that the majority of interventions includ-
ed music listening, rather than more physically active inter-
ventions such as music making. Active music making inter-
ventions were less likely in patients with goals of anxiety
reduction and relaxation, while music listening, a more pas-
sive intervention, was more common for anxiety reduction
and relaxation. This observation may be the result of the music
therapist selecting less active interventions when working
with a more physically limited inpatient population with high
levels of distress. Active music making interventions such as
singing or instrument playing may be more desirable in an
outpatient population with lower symptom burden. Although
music listening is a more passive intervention for the patient,
the process of music selection and playing by the therapist is
an active process, based on clinical judgment, different than
having a patient listen to pre-recorded music.

Of note, close to half of patients referred to music therapy
in the inpatient setting had a diagnosis of a hematologic ma-
lignancy. When considering safety of integrative interven-
tions, music therapy presents a low to minimal risk for patients

with thrombocytopenia and/or neutropenia. Severe cytopenias
would make patients less ideal candidates for more invasive
integrative treatments such as acupuncture or massage.

A strength of this real-world study is that the music thera-
pist developed a personalized treatment plan to address indi-
vidual patient symptom needs; there was no protocol limiting
which interventions could be used during the session. Another
notable strength, symptom score change was assessed imme-
diately before and after the music therapy session. Immediate
pre/post-assessment can help reduce the effects of other events
or interventions taking place during the inpatient admission on
self-reported symptoms.

Limitations of this study include that it is an analysis of ob-
servational data using a convenience sample without a control
group. It is possible that decreases in scores were related to
receiving caring attention, rather than the music therapy inter-
vention specifically. Having the ESAS administered by the mu-
sic therapist introduces a potential bias of social desirability,
where the patient desires to please the music therapist. Our re-
sults are limited to the immediate pre-post effects of a single
clinical encounter, which does not allow us to measure the du-
rability of these effects. Also, this sample represents patients seen
in an inpatient setting at a comprehensive cancer center, which
may not be representative of the population of patients with
access to music therapy in an outpatient or community setting.

With initiatives in place to explore the role of non-
pharmacologic strategies to help with symptom relief [24],
there is a need to identify which types of interventions can
provide clinically meaningful benefits for patients. Using an
evidence-informed approach, integrative medicine interven-
tions such as music therapy have the potential to improve
symptom control. Our real-world analysis provides insight
into the immediate, clinically meaningful benefits of a single
music therapy session on self-reported symptoms in an acute,
oncology care setting. A randomized controlled trial could
include the use of an attention control group, controlling for
non-specific effects of the encounter such as therapeutic pres-
ence, or use of an alternative treatment method like relaxation
training with a health psychologist. It would be valuable to
examine if certain types of patients respond more strongly to
music therapy than others, such as individuals who specifical-
ly chose music therapy or those who believe music is part of
his/her self-identity. Future research should explore the effects
of session frequency, and length and content on symptom
change, especially how to more effectively use self-reported
outcomes in tailoring music therapy interventions.
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