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Abstract
Numerous studies have shown that music therapy (MT) and 
music listening (ML) can improve patient symptoms such 
as anxiety, pain, and relaxation. To investigate the effect of 
multiple ML sessions and the association between patient 
expectations and outcomes, patients were recruited from 
two nursing and rehabilitation centers in Roanoke, Virginia. 
Patients received three 30-minute ML sessions (experimen-
tal) or no intervention (control). Patient data included the Ed-
monton Symptom Assessment System (ESAS), vitals, and 
an expectations questionnaire. No difference was observed 
between the experimental and control groups when com-
paring symptoms and vitals. No correlation was observed 
between patient expectations and improvement in anxiety 
and pain (as measured by ESAS). However, patients who 
expected a clear improvement in anxiety demonstrated an 
improvement in systolic blood pressure and heart rate. Our 
results do not support the use of ML to improve anxiety and 
pain in chronically and terminally ill patients. Although no 
correlation was observed between patient expectations and 
symptom improvement, it may be helpful to utilize patient 
expectations when identifying those who may benefit from 
music interventions.
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eratively, and during hemodialysis and chemotherapy 
[1,5,9,10]. Music interventions are particularly benefi-
cial for patients with chronic or terminal illnesses be-
cause these populations have a high prevalence of anx-
iety and pain [11-13]. In 2004, studies discovered 70% 
of terminally ill patients experienced either moderate 
anxiety (49%) or severe anxiety (21%) [12]. Anxiety and 
depression have been found to be the most common 
psychological problems in palliative care [13]. Termi-
nally ill patients report fears stemming from a loss of 
control and the manner in which they will die. Medi-
cal treatments (prescriptions, doctor visits, etc.) can be 
viewed as intrusive and possibly increase the anxiety 
felt by the patient and their families. MT also provides 
an opportunity for both parties to express and share 
their emotions. Sometimes patients cannot overtly 
communicate their emotions through talking, due to 
their deteriorating state; music allows them to commu-
nicate without the need to talk [4,14].

Music therapy
Music therapy (MT) is “the clinical and evidence-based 

use of music interventions” in which “music is used 
within a therapeutic relationship to address physical, 
emotional, cognitive, and social needs of individuals” 
[15]. It is typically interactive and can include listen-
ing to live music played by the therapist, music-guid-
ed imagery and relaxation, or music improvisation by 
the patient (e.g. singing or playing instruments) [3,16]. 
Prior studies have shown that a single MT session can 

Introduction
Music interventions are used as complementary forms 

of treatment to help manage patients’ symptoms, such 
as anxiety and pain [1-8]. They are used in a variety of 
settings including hospice and palliative care, periop-
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ation between patient expectations and the effect of 
multiple ML sessions over a three-week period on pa-
tient anxiety and pain in the chronically and terminally 
ill. These hypotheses were tested:

1.	 There will be a correlation between higher patient 
outcome expectations and greater improvement in 
anxiety and pain as measured by the ESAS. 

2.	 There will be a correlation between higher patient 
outcome expectations and greater improvements in 
anxiety as measured by vitals (BP, HR, and RR).

Methods

Setting and participants
This study was approved by the institutional review 

board (IRB) at Carilion Clinic. Participants were recruit-
ed from two nursing and rehabilitation centers in Roa-
noke, Virginia. These facilities are comprised of mainly 
chronically ill patients, with a small percentage of termi-
nally ill patients.

One hundred and fifty-nine patients were recruited 
between April 2014 and January 2018. Patients were 
ineligible to participate if they were unable to hear, coma-
tose, obtunded, or had conditions that prevented them 
from completing the ESAS and questionnaires. Patients 
with dementia were allowed to participate if a family 
member provided consent. After consent was obtained, 
the participant’s name, age, primary illness, and facility 
location were recorded.

Intervention
Patients were assigned to either the experimental or 

control group, based on their willingness to participate 
in ML sessions. The experimental group received three 
30-minute ML sessions; one a week for three weeks. Pa-
tients listened to popular music from the 1940s, 1950s, 
or 1960s via compilation CDs or an iPod. They were 
assigned music from the decade in which they were in 
their 20s (or the closest of the three options). The com-
pilations had a wide variety of music; there were softer 
ballads as well as more upbeat songs (e.g. “rock ‘n roll” 
songs).

The control group did not receive ML sessions. Pa-
tients were visited once a week for three weeks to col-
lect data (ESAS and vitals); visits typically lasted less 
than 10 minutes.

Outcome measures
The ESAS is a commonly used tool that was devel-

oped to assess symptoms in palliative care patients [30]. 
It assesses the severity of the following symptoms: pain, 
tiredness, nausea, depression, anxiety, drowsiness, ap-
petite, wellbeing, and shortness of breath. The ESAS 
uses a scale from 0-10, where 0 typically designates “no 
symptom” (e.g. no pain) and 10 typically designates the 
“worst possible symptom” (e.g. worst possible pain). 

improve anxiety and pain in chronically and terminal-
ly ill patients [3,4,17]. However, there is some conflict 
about the evidence supporting the clinical use of MT 
amongst systematic reviews, which suggests that more 
studies are needed [16,18]. A Cochrane systematic re-
view published in 2010 contradicted previous studies 
and reported there was no strong evidence that music 
therapy improved anxiety and pain in end-of-life care 
[16]. However, the results of a more recent systematic 
review suggest music therapy may be effective in reduc-
ing the pain of palliative care patients [18].

Music listening
Music listening (ML) is defined as pre-recorded mu-

sic administered by a healthcare professional who is not 
a music therapist [16,19]. It lacks the therapeutic rela-
tionship between patient and therapist and is often con-
sidered more passive. ML has been studied most fre-
quently in the perioperative setting and has been shown 
to reduce patient anxiety and pain [5,6,10,20,21]. 

Gaps in the literature
Most prior studies only utilized a single session of 

music intervention; therefore, the effect of multiple ses-
sions is not well understood [2-5,10,17]. Various factors 
have likely played a role in the paucity of studies utiliz-
ing multiple sessions including decreased life expectan-
cy of chronically and terminally ill patients and the use 
of ML in the perioperative setting (i.e. each patient has 
one music session associated with one operation).

During our literature review, we noted the impact 
of a patient’s expectation (regarding a music interven-
tion’s effectiveness) on outcome measures (e.g. anxi-
ety and pain) has not been well studied. The effect of 
patient expectations on outcomes has been studied in 
numerous other fields and the placebo effect is a well-
known phenomenon [22-27]. Two systematic reviews 
concluded there is evidence to support the theory that 
positive patient expectations are associated with better 
outcomes [28,29].

Study objectives
The first objective was to investigate the effect of 

multiple ML sessions over a three-week period on pa-
tient symptoms in the chronically and terminally ill. 
These hypotheses were tested:

1.	 There will be a significant improvement between the 
experimental and control groups in pain, depression, 
anxiety, tiredness, drowsiness, and wellbeing as 
measured by the Edmonton Symptom Assessment 
System (ESAS).

2.	 There will be a significant improvement in anxiety 
between the experimental and control groups as 
measured by vitals (blood pressure (BP), heart rate 
(HR), and respiration rate (RR)).

The second objective was to investigate the associ-
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Data analysis
All patients who had completed at least the baseline 

and week 1 sessions were included in the data analysis. 
Although 159 patients were recruited, 8 patients were 
excluded because they only completed the baseline 
session. The analysis for the first objective included 96 
experimental patients and 55 control patients, and the 
analysis for the second objective included 63 experi-
mental patients.

RStudio was used for our analysis. A two-sample 
t-test was used to compare the baseline values (nine 
ESAS variables and four vitals) of the control and ex-
perimental groups. An Analysis of Variance (ANOVA) 
was used to compare the baseline values (ESAS anxiety, 
ESAS pain, and four vitals) among the three expectation 
groups (clear improvement, slight improvement, and no 
improvement).  

We used lme4 to perform linear mixed effects anal-
yses of the various outcome measures and the various 
groups (e.g. control and experimental; patient expecta-
tions - clear, slight, or no improvement) [33]. Although 
our power analyses involved two different α values 
(0.025 and 0.05), a p value of 0.05 was used for simplic-
ity during data analysis.

The Kruskal Wallis One-Way Analysis of Variance 
(ANOVA) was performed to compare the mean change 
in anxiety (change = baseline anxiety score - last session 
anxiety score) for patients who had completed one, 
two, or three ML sessions. A similar ANOVA was also 
performed for mean change in pain. 

Results

Demographics
Data was analyzed for 151 patients; 96 experimen-

tal and 55 control patients. The age, sex, and primary 
(i.e. admitting) diagnosis were recorded for each patient 
(Table 1). Only one patient was in hospice care. 

Baseline comparison
A two sample T-test was used to compare the base-

line mean scores for all nine ESAS variables and the 
baseline mean vitals (systolic BP, diastolic BP, HR, and 
RR) of the control and experimental groups. There was 
a significant difference between the two groups’ base-
line nausea scores; the experimental group had a higher 
mean nausea score (p = 0.036, Table 2). No significant 
differences were observed for the other ESAS variables 
or vitals (Table 2). 

An ANOVA was used to compare the baseline mean 
ESAS anxiety score and the baseline mean vitals between 
the three expectation groups (clear improvement, slight 
improvement, and no improvement; patients were sep-
arated based on their expectations regarding ML’s ef-
fect on anxiety). An ANOVA was also used to compare 

The validity and reliability of the ESAS has mainly been 
studied in cancer patients. A review by Richardson and 
Jones (2009) [31] looked at various articles that focused 
on patients with cancer and found that the ESAS is reli-
able but has restricted validity. We were unable to find 
articles discussing the use of the ESAS in other contexts. 
With regards to the expectations questionnaire we used 
in our study, we modeled that after some questions that 
were previously used by Linde, et al. (2007) [25], which 
we do not believe were tested for validity and reliability.

At the beginning of the study, baseline ESAS and vi-
tals (BP, HR, and RR) were taken for all patients. The ex-
perimental group had additional ESAS and vitals taken 
after each of the three ML sessions (within 15 minutes 
of the session’s completion). The control group also had 
ESAS and vitals taken once a week for three weeks. 

A subset of patients in the experimental group (the 
last 63 patients recruited) also answered a baseline 
questionnaire regarding their expectations. The ques-
tions used “music therapy” instead of “music listening” 
for simplicity; we felt patients might be confused by the 
distinction between MT and ML. Questions 1-3 in the 
baseline questionnaire were previously used by Linde, 
et al. and were modified for our purposes [25].

The questionnaire included the following questions:

1.	 “How effective do you consider music therapy in 
general?” Answer options: Very effective, effective, 
slightly effective, not effective.

2.	 “Regarding your anxiety, what do you personally ex-
pect from the music therapy treatment you will re-
ceive?” Answer options: Clear improvement, slight 
improvement, no improvement.

3.	 “Regarding your pain, what do you personally expect 
from the music therapy treatment you will receive?” 
Answer options: Clear improvement, slight improve-
ment, no improvement.

4.	 “Have you received music therapy before?” Answer 
options: Yes, no.

Power analysis & Sample size
A power analysis for the first objective was per-

formed; the study was powered to identify changes in 
pain and anxiety from baseline. The α value was 0.025, 
which was adjusted based on the Bonferroni correction 
(p-value divided by the number of primary questions). 
With a power of 80% and an α value of 0.025, a mini-
mum sample size of 110 patients was required (55 con-
trol and 55 experimental).

Another power analysis was performed for the sec-
ond objective. A previous study performed by Hui, et al. 
found that the minimally clinically significant change in 
ESAS scores is ± 1 (effect size = 0.4) [32]. With a power of 
80%, an α value of 0.05, and a change in ESAS score of 1, 
a sample size of 63 experimental patients was needed.

https://doi.org/10.23937/2469-5858/1510073
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Table 1: Patient demographics.

Variables Control Group (n = 55) Experimental Group (n = 96) All Patients (n = 151)
Age (mean ± SD) 77.7 ± 10.26 77.8 ± 12.71 77.6 ± 11.84

50-59, n (%) 2 (4) 8 (8) 10 (7)

60-69 12 (22) 20 (21) 32 (21)

70-79 18 (33) 23 (24) 41 (27)

80-89 15 (27) 25 (26) 40 (26)

90-99 8 (15) 20 (21) 28 (19)

Gender, n (%)

Male 21 (38) 35 (36) 56 (37)

Female 34 (62) 61 (64) 95 (63)

Diagnosis

Cardiovascular 20 (36) 23 (24) 43 (28)

Gastrointestinal 2 (4) 4 (4) 6 (4)

Musculoskeletal 12 (22) 19 (20) 31 (21)

Neurological 9 (16) 26 (27) 35 (23)

Psychiatric 0 (0) 4 (4) 4 (3)

Pulmonary 4 (7) 9 (9) 13 (9)

Renal 3 (5) 5 (5) 8 (5)

Other 5 (9) 6 (6) 11 (7)

Patient Expectations Experimental Group (n = 63)

Anxiety, n (%)

Clear Improvement 21 (33)

Slight Improvement 35 (56)

No Improvement 7 (11)

Pain, n (%)

Clear Improvement 17 (27)

Slight Improvement 30 (48)

No Improvement 16 (25)

Table 2: Comparison of baseline ESAS scores and vitals between the control and experimental groups. 

Control Group

Mean (n = 55)

Experimental Group

Mean (n = 96)
P value

ESAS

Pain 3.67 3.36 0.577

Tiredness 4.87 4.29 0.326

Nausea 0.67 1.46 0.036*

Depression 2.18 2.08 0.844

Anxiety 2.29 2.49 0.695

Drowsiness 4.15 3.31 0.152

Appetite 4.00 4.78 0.163

Wellbeing 4.51 5.05 0.291

Shortness of Breath (SOB) 2.64 2.32 0.553

Vitals
Systolic BP 128 129 0.636

Diastolic BP 69 71 0.160

Heart Rate (HR) 77 76 0.718

Respiration Rate (RR) 19 20 0.182

*p < 0.05.

https://doi.org/10.23937/2469-5858/1510073


ISSN: 2469-5858DOI: 10.23937/2469-5858/1510073

Hendra et al. J Geriatr Med Gerontol 2019, 5:073 • Page 5 of 13 •

Patient attrition
Of the 151 participants included in our analysis, 40 

patients (26.5%) did not complete the study (Figure 1). 
Reasons included: disinterest, discharge from facility, 

the baseline mean ESAS pain scores among the three 
expectation groups (patients were separated based on 
their expectations regarding ML’s effect on pain). No 
significant differences at baseline were observed when 
comparing the three expectation groups (Table 3).

Table 3: Comparison of baseline ESAS scores and vitals between the three expectation groups.

Clear Improvement 
Group Mean

Slight Improvement 
Group Mean

No Improvement 
Group Mean P value

ESAS

Anxiety 2.24 3.26 1.71 0.367

Pain 3.82 3.47 4.38 0.680

Vitals
Systolic BP 130 127 139 0.549

Diastolic BP 73 69 69 0.492

Heart Rate (HR) 83 74 76 0.113

Respiration Rate (RR) 20 21 19 0.640

 

Figure 1: Patient attrition.

https://doi.org/10.23937/2469-5858/1510073
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(a), tiredness (b), nausea (c), depression (d), anxiety (e), 
drowsiness (f), appetite (g), wellbeing (h), shortness of 
breath (SOB, i). Baseline ESAS scores are represented as 
Session 0 and ESAS scores from weeks 1-3 are repre-
sented as Sessions 1-3. Error Bars = Standard Error.

The second hypothesis, that there will be a significant 
difference in anxiety between the experimental and 
control groups as measured by vitals (BP, HR, and RR), 
was not supported. A mixed model analysis showed no 
significant difference in vitals between the two groups 
(Figure 3 and Table 4).

(Figure 3) A mixed model analysis was performed to 
compare the vitals of the control group (n = 55; blue) 
and the experimental group (n = 96; orange). Baseline 
ESAS scores are represented as Session 0 and ESAS 
scores from weeks 1-3 are represented as Sessions 1-3. 
The line for Control HR is unable to be seen clearly be-
cause it closely overlaps with the line for Experimental 
HR. Error Bars = Standard Error.

Kruskal Wallis One-Way ANOVAs were performed 
to compare the mean changes in anxiety and pain (e.g. 
change = baseline anxiety score - last session anxiety 

hospitalization, deterioration of condition to an extent 
that participation could no longer be expected, and 
death. Discharge from facility was the most common 
cause of attrition (21 patients, 13.9%).

(Figure 1) Forty patients (26.5%) did not complete 
the study for various reasons (n = 151). Reasons for 
attrition included: discharge from facility (13.9%), dis-
interest (7.3%), hospitalization or deterioration of con-
dition (4.6%), and death (0.7%).    

Objective 1: The effect of multiple music listening 
sessions on patient symptoms: The first hypothesis, 
that there will be a significant difference between the 
experimental and control groups in pain, depression, 
anxiety, tiredness, drowsiness, and wellbeing as mea-
sured by the ESAS, was not supported. A mixed mod-
el analysis showed no significant difference in patient 
symptoms between the two groups (Figure 2 and Table 
4).  

(Figure 2) A mixed model analysis was performed to 
compare the ESAS symptom scores of the control group 
(n = 55; blue) and the experimental group (n = 96; or-
ange). Symptoms measured by the ESAS include: pain 
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Figure 2: ESAS Scores for the Control and Experimental Groups.
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sion number = 0.094, Figure 4).

(Figure 5) A mixed model analysis was performed to 
compare the ESAS anxiety scores of experimental pa-
tients (n = 63). Patient data was stratified by expecta-
tion regarding ML’s impact on anxiety into three groups: 
clear improvement (n = 21; blue), slight improvement (n 
= 35; orange), and no improvement (n = 7; gray). Error 
Bars = Standard Error.

(Figure 4) A mixed model analysis was performed 
to compare the ESAS pain scores of experimental pa-
tients (n = 63). Patients were separated by expectation 
regarding ML’s impact on pain into three groups: clear 
improvement (n = 17; blue), slight improvement (n = 30; 
orange), and no improvement (n = 16; gray). Error Bars 
= Standard Error.

The second hypothesis, there will be a correlation 
between higher patient outcome expectations and 
greater improvements in anxiety as measured by vitals 
(BP, HR, and RR), was supported in the following catego-
ries: Systolic BP and HR.   

There was a significant interaction between expec-

score) for patients who had completed one, two, or 
three ML sessions. There were no significant differences 
in the mean change in anxiety and pain between the pa-
tients who received one, two, or three sessions.

Objective 2: The association between patient ex-
pectations and the effect of multiple music listening 
sessions on patient anxiety and pain: Sixty-three pa-
tients in the experimental group answered the baseline 
expectations questionnaire (Table 1).

The first hypothesis, there will be a correlation be-
tween higher patient outcome expectations and greater 
improvements in anxiety and pain as measured by the 
ESAS, was not supported. The patients who expected a 
clear or slight improvement in anxiety did not have a 
significant change in anxiety over the three-week peri-
od (Figure 4). However, there was a significant interac-
tion between expectation and anxiety in patients who 
expected no improvement in anxiety. This group had 
an increase in anxiety over the three-week period (p = 
0.006, Figure 5 and Table 5). There was no significant 
interaction between expectation and pain. However, all 
patients trended towards an improvement in pain (p ses-

Table 4: P Values for mixed model analyses of ESAS scores and vitals by treatment group.

Mixed Model Interaction P value

ESAS
Pain Control × session number

Experimental × session number
0.232
0.627

Tiredness Control × session number
Experimental × session number

0.195
0.944

Nausea Control × session number
Experimental × session number

0.632
0.277

Depression Control × session number
Experimental × session number

0.143
0.605

Anxiety Control × session number
Experimental × session number

0.604
0.638

Drowsiness Control × session number
Experimental × session number

0.118
0.346

Appetite Control × session number
Experimental × session number

0.630
0.550

Wellbeing Control × session number
Experimental × session number

0.948
0.887

Shortness of Breath (SOB) Control × session number
Experimental × session number

0.458
0.929

Vitals
Systolic BP Control × session number

Experimental × session number
0.158
0.677

Diastolic BP Control × session number
Experimental × session number

0.689
0.836

Heart Rate (HR) Control × session number
Experimental × session number

0.766
0.737

Respiration Rate (RR) Control × session number
Experimental × session number

0.731
0.307

https://doi.org/10.23937/2469-5858/1510073
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Table 5: P values for mixed model analyses of ESAS scores and vitals by expectation group.

Mixed Model Interaction P value
ESAS

Anxiety Clear Improvement Anxiety × session number

Slight Improvement Anxiety × session number

No Improvement Anxiety × session number

0.199

0.697

0.006*

Pain Clear Improvement Pain × session number

Slight Improvement Pain × session number

No Improvement Pain × session number

0.094

0.869

0.716

Vitals
Systolic BP Clear Improvement Anxiety × session number

Slight Improvement Anxiety × session number

No Improvement Anxiety × session number

0.025*

0.035*

0.175

Diastolic BP Clear Improvement Anxiety × session number

Slight Improvement Anxiety × session number

No Improvement Anxiety × session number

0.445

0.590

0.707

Heart Rate (HR) Clear Improvement Anxiety × session number

Slight Improvement Anxiety × session number

No Improvement Anxiety × session number

0.022*

0.085

0.325

Respiration Rate (RR) Clear Improvement Anxiety × session number

Slight Improvement Anxiety × session number

No Improvement Anxiety × session number

0.583

0.307

0.017*

*p < 0.05.

 

Figure 3: Vitals for the control and experimental groups.
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There was a significant interaction between expecta-
tion and HR for patients who expected a clear improve-
ment in anxiety as demonstrated by a decrease in HR (p 
= 0.022, Figure 6 and Table 5). The patients who expect-
ed a slight improvement or no improvement in anxiety 
did not experience a significant change in HR (p = 0.086 
and p = 0.325, respectively; Figure 6 and Table 5). 

Patients who expected either a clear or slight im-
provement in anxiety did not experience a significant 
change in RR over the three-week period (p = 0.583 and 
p = 0.307, respectively; Figure 6 and Table 5). However, 

tation (clear improvement: p = 0.025, slight improve-
ment: p = 0.035) and systolic BP (Figure 6 and Table 5). 
Patients expecting a clear improvement in anxiety had 
a decrease in systolic BP, while those expecting a slight 
improvement in anxiety had an increase in systolic BP. 
Patients who expected no improvement in anxiety did 
not experience a significant change in systolic BP over 
the three-week period (p = 0.175, Figure 6 and Table 5). 

There was no significant change in diastolic BP over 
the three-week period across all expectation groups 
(Figure 6 and Table 5). 

 

Figure 5:  ESAS anxiety score by patient expectation.

 

Figure 4: ESAS pain score by patient expectation.
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No significant difference was observed when com-
paring patient symptoms (as measured by ESAS) and vi-
tals for the experimental and control groups. Although 
a significant difference existed at baseline between 
the two groups for nausea, it was not thought to be 
clinically significant because the mean scores for both 
groups were low (control = 0.67, experimental = 1.46; p 
= 0.036; Table 2). Additionally, there are numerous fac-
tors (e.g. illnesses, medications, diet) that can influence 
a patient’s baseline level of nausea.

Our results differ from those of prior studies that 
demonstrated ML can reduce anxiety, decrease pain, im-
prove mood, and increase relaxation in the non-periop-
erative setting [6,10,20]. One notable difference is that 

there was a significant interaction between the expecta-
tion of no improvement in anxiety and RR as evidenced 
by an increase in RR (p = 0.017, Figure 6 and Table 5).

(Figure 6) A mixed model analysis was performed to 
compare vitals (BP [systolic and diastolic], HR, and RR) 
of experimental patients (n = 63). Patients were sepa-
rated by expectation regarding music listening’s impact 
on anxiety into three groups: clear improvement (n = 
21; blue), slight improvement (n = 35; orange), and no 
improvement (n = 7; gray). Error Bars = Standard Error.

Discussion

Objective 1: The effect of multiple music listening 
sessions on patient symptoms

 

 

Systolic BP 

Diastolic BP 

Heart Rate (HR) 

Respiration 
Rate (RR) 

Figure 6: Vitals by patient expectation.
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that patients who expect no improvement in anxiety are 
less likely to experience any anxiety-reducing benefits 
ML has to offer. It is unclear why patients who expected 
no improvement in anxiety from ML had a significant 
increase in anxiety. It is possible that this group of pa-
tients’ belief that ML does not improve anxiety nega-
tively influenced their experience with ML (i.e. thinking 
negative thoughts can lead to a negative outcome). It is 
important to note that our expectations questionnaire 
did not have worsening of a symptom (e.g. worsening 
of anxiety or pain) as a possible response; this group of 
patients may have actually believed that ML can wors-
en anxiety. It is also possible that this group of patients 
had a particularly negative experience with the popu-
lar music that we played for them during the ML ses-
sions. Over the three-week period, all three expectation 
groups trended towards improvement in pain. This may 
suggest that expecting no improvement in pain does not 
prevent a patient from receiving the potential pain-re-
duction benefits that ML has to offer. This information 
could be used to help healthcare professionals and mu-
sic therapists identify patients most likely to benefit 
from music intervention. 

Our analysis demonstrated a correlation between 
high patient outcome expectations and greater im-
provements in anxiety as measured by systolic BP and 
HR, but only for the clear improvement group. We 
did not observe a similar correlation with diastolic BP 
and RR. These results are inconsistent with a prior me-
ta-analysis that found positive expectations were as-
sociated with better patient outcomes across various 
medical conditions [31]. 

Limitations
Patient recruitment was based on patients’ willing-

ness to participate in ML, which prevented patient ran-
domization. Additionally, our investigation of patient 
expectations may have had a biased patient sample. 
Patients who do not believe that MT and ML are benefi-
cial (in general and/or with regards to anxiety and pain) 
were probably less likely to want to participate in our 
study. The population that did participate was hetero-
geneous as demonstrated by the variety of diagnoses 
in the results section. This lack of homogeneity could 
introduce confounding variables, which could impact 
the validity of this study. Within this population, due 
to constantly changing medication regimens, it was not 
addressed if participants were being treated with pain 
medication (opioid and non-opioid), which could obvi-
ously augment their levels of pain. Finally, due to vari-
ous reasons (e.g. patient discharge, disinterest, deterio-
ration of condition), roughly 28% (Figure 1) of patients 
did not complete all three sessions.

Potential future directions
Although a prior study directly compared MT and 

ML, it studied a different patient population (cancer 

previous studies incorporated patients’ music prefer-
ences, whereas we assigned music based on age. There 
have been conflicting results regarding the impact of 
patient-selected music, so the importance of patient 
music preferences in ML studies is currently unclear 
[34,35].

This study’s results also differ from the results of 
numerous MT studies, which demonstrated MT can de-
crease anxiety, pain, tiredness, and drowsiness, as well 
as improve mood and relaxation [2-4,17]. As mentioned 
previously, MT and ML are two distinct types of music 
intervention. We believe our music intervention did not 
significantly improve patient symptoms because ML 
lacks the therapeutic relationship present in MT. Our 
results suggest ML is not an adequate substitute for MT. 

However, it is interesting to note that a 2015 study 
performed a randomized cross-over trial, which com-
pared the effects of two MT sessions and two ML ses-
sions (utilizing individualized playlists) in cancer pa-
tients. Their results suggested that both MT and ML 
were equally effective in improving anxiety, pain, mood, 
and relaxation [20]. It is possible different patient pop-
ulations could account for differing results; the 2015 
study involved only cancer patients whereas our study 
involved patients with a wide range of diagnoses.

Our results showed no significant difference in vitals 
between the experimental and control groups. We used 
vitals as a physiologic indicator of anxiety. However, 
vitals are affected by many factors, including but not 
limited to: medications, presence or absence of cardi-
ac and/or pulmonary disease, psychosocial stressors, 
pain, and anxiety. Therefore, the ML sessions were only 
one of the many factors affecting our patients’ vitals. 
A prior study by Horne-Thompson, et al. also reported 
no significant difference in HR between the control and 
experimental groups when using MT. In fact, they pro-
posed that MT may have energizing effect, leading to an 
increased HR [3]. 

Our data analysis demonstrated no significant dif-
ference in the mean change in symptom (i.e. anxiety, 
pain) based on the number of ML sessions received (i.e. 
one, two, or three). This suggests there was no addi-
tive effect. However, an additive effect could possibly 
be achieved with more sessions over a longer period of 
time. 

Objective 2: The association between patient ex-
pectations and the effect of multiple music listen-
ing sessions on patient anxiety and pain

No correlation was observed between patient out-
come expectations and improvement in anxiety and pain 
(as measured by ESAS). However, our analysis showed 
patients who expected no improvement in anxiety had 
a significant increase in anxiety over the three-week pe-
riod (p = 0.006, Figure 5 and Table 5). This may suggest 
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to evaluate effects on relaxation. Deutsches Arzeteblatt 
International 112: 788-794.

8.	 Bercovitz A, Sengupta M, Jones A, Harris-Kojetin L (2011) 
Complementary and alternative therapies in hospice: The 
national home and hospice care survey: United States, 
2007. National Health Statistics Report 33: 1-20.

9.	 Hilliard R (2005) Music therapy in hospice and palliative 
care: A review of the empirical data. Evidence-Based 
Complementary and Alternative Medicine 2: 173-178. 

10.	Pothoulaki M, MacDonald R, Flowers P, Stamataki E, 
Filiopoulos V, et al. (2008) An investigation of the effects of 
music on anxiety and pain perception in patients undergoing 
haemodialysis treatment. Journal of Health Psychology 13: 
912-920. 

11.	Yohannes A, Willgoss T, Baldwin R, Connolly M (2010) 
Depression and anxiety in chronic heart failure and 
chronic obstructive pulmonary disease: Prevalence, 
relevance, clinical implications and management principles. 
International Journal of Geriatric Psychiatry 25: 1209-1221.

12.	Georges J, Onwuteaka-Philipsen B, van der Heide A, van 
der Wal G, van der Maas P (2004) Symptoms, treatment 
and “dying peacefully” in terminally ill cancer patients: A 
prospective study. Supportive Care in Cancer 13: 160-168.

13.	Radbruch L, Nauck F, Ostgathe C, Elsner F, Bausewein 
C, et al. (2003) What are the problems in palliative care? 
Results from a representative survey. Supportive Care in 
Cancer 11: 442-451. 

14.	Magill L (2009) The meaning of the music: The role of music 
in palliative care music therapy as perceived by bereaved 
caregivers of advanced cancer patients. Am J of Hospice 
and Pallia Med 26: 33-39.

15.	(2019) What is Music Therapy. 

16.	Bradt J, Dileo C (2010) Music therapy for end-of-life care. 
Cochrane Database Syst Rev 20: CD007169.

17.	Gallagher LM, Lagman R, Mellar W, Davis MP, LeGrand 
SB (2016) The clinical effects of music therapy in palliative 
medicine. Supportive Care in Cancer 14: 859-866. 

18.	McConnell T, Scott D, Porter S (2016) Music therapy for 
end-of-life care: An updated systematic review. Palliative 
Medicine 30: 877-883. 

19.	MacDonald RAR (2013) Music, health, and well-being: 
A review. International Journal of Qualitative Studies on 
Health and Well-Being 8: 20635. 

20.	Bradt J, Potvin N, Kesslick A, Shim M, Radl D, et al. (2015) 
The impact of music therapy versus music medicine on 
psychological outcomes and pain in cancer patients: A 
mixed methods study. Support Care Cancer 23: 1261-1271. 

21.	Bradt J, Dileo C, Shim M (2013) Music interventions for 
preoperative anxiety. Cochrane Database of Systematic 
Reviews 6: CD006908. 

22.	Beecher HK (1955) The powerful placebo. Journal of the 
American Medical Association 159: 1602-1606. 

23.	Diederiks JP, van der Sluijs H, Weeda HW, Schobre 
MG (1983) Predictors of physical activity one year 
after myocardial infarction. Scandinavian Journal of 
Rehabilitation Medicine 15: 103-107.

24.	Karlsson J, Hallgren P, Kral J, Lindroos AK, Sjöström L, 
et al. (1994) Predictors and effects of long-term dieting 
on mental well-being and weight loss in obese women. 
Appetite 23: 15-26. 

25.	Linde K, Witt CM, Streng A, Weidenhammer W, Wagenpfeil 

patients) [20]. A potential future direction for our 
research would be to conduct a study that directly 
compares MT and ML in the chronically and terminally 
ill. This would allow us to further investigate our patient 
population and the clinical implications of both music 
interventions.

Conclusion
The results of this study do not support the use of 

ML to improve anxiety and pain in the chronically and 
terminally ill. Although no correlation was observed 
between patient expectations and symptom improve-
ment, it may be helpful to utilize patient expectations 
when identifying those who may benefit from music in-
terventions. Future directions could include the direct 
comparison of MT and ML in the chronically and termi-
nally ill.
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