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Abstract: The “Song of Life (SOL)” is a kind of music therapy in palliative care for addressing
emotional and existential needs in terminally ill patients nearing the end of life. Few previous studies
focus on objective data analysis methods to validate the effectiveness of psychotherapy therapy for
patients’ overall state. This article combines the entropy weighting method (EWM) and the technique
for order preference by similarity to the ideal solution (TOPSIS) method to evaluate the effectiveness
of SOL music therapy and the treatment satisfaction of the patients and family members. Firstly, the
collaborative filtering algorithm (CFA) machine learning algorithm is used to predict the missing
ratings a patient might have given to a variable. Secondly, the EWM determines the weights of quality
of life, spiritual well-being, ego-integrity, overall quality of life, and momentary distress. Thirdly,
the EWM method is applied for the TOPSIS evaluation model to evaluate the patient’s state pre-
and post-intervention. Finally, we obtain the state change in patients and recognition based on the
feedback questionnaire. The multiple criteria decision making (MCDM) comprehensive evaluation
method objectively validated the overall effectiveness of SOL music therapy. Based on MCDM
method, we provide a new approach for judging the overall effect of psychological intervention and
accurately recommend psychotherapy that fits the symptoms of psychological disorders.

Keywords: music therapy; palliative care; entropy weighting method; TOPSIS; collaborative filtering
algorithm; machine learning

1. Introduction

In 2022, there will be approximately 4,820,000 and 2,370,000 new cancer cases, and 3,210,000
and 640,000 cancer deaths, in China and the USA, respectively [1].Cancer has become a leading
cause of death in China with an increasing burden of cancer incidence and mortality observed
over the past half century [2].

Patients with advanced cancer often encounter considerable physical, psychological,
and social pressures and the need to adapt to changes in physical, psychological, and social
functions resulting from the disease [3]. For example, a patient’s psychological stress
increases with the diagnosis and course of cancer [4]. Psychological stress can also affect
disease development, such as tumor growth, progression, and metastasis [5]. Psychological
stress can suppress immune activity and worsen the disease, especially in chronic diseases
such as cancer [6]. In addition, the literature [7] demonstrates that effective psychological
interventions can improve human immune function. Therefore, how to preserve the
psychosocial, spiritual, and existential integrity of people facing an incurable disease is
considered one of the main challenges of palliative care [8].

Palliative care aims to support terminally ill patients and their relatives on a physical,
psychological, and spiritual level [9]. It prevents and relieves suffering through the early
identification, correct assessment, and treatment of pain and other problems, whether
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physical, psychosocial, or spiritual [10]. However, psychological distress and mental worry
are widespread in the end stages of life-threatening illnesses [11,12]. Therefore, it is essential
to find an effective form of palliative therapy to relieve the psychological pressure and
mental worry in the advanced stage of cancer. The most common approach is psychosocial
therapy in palliative care, which is categorized into cognitive behavioral therapy (CBT) [13],
mindfulness-based interventions [14], dignity therapy [15,16], life review [17], meaning-
centered interventions (MCls) [18], and creative arts-based therapy [19].

Music in creative arts-based therapy effectively promotes the psycho-spiritual integra-
tion of meaning and life experiences in terminally ill patients [20,21]. The application of
music therapy in multidisciplinary palliative care is in relatively early stages [22,23]. In the
clinic, music therapy aims to improve quality of life by providing comfort, and promoting
communication and spiritual experiences to relieve physical symptoms and psychological
difficulties [24]. Music therapy has a variety of technical categories such as receptive,
creative, and entertaining [25]. There is a clinical emphasis on the benefits of music therapy
in end-of-life care [4]. Most palliative care for music therapy focuses on pain and quality
of life [26], pain relief [27,28], physical comfort [29,30], psychophysiological health [31],
subjective well-being [32], emotional distress [33], and anxiety and mood [34,35].

Music therapy also plays a vital role in the treatment of some cancers. For example,
it is an alternative therapy that cervical cancer patients can undergo to help reduce the
feelings felt by the patient and provide emotional and spiritual support, thereby reducing
fatigue caused by treatment [36]. It offers breast cancer patients a valuable opportunity
to reduce negative emotional states and improve their quality of life, and appears to be a
promising nonpharmacological treatment option in breast cancer oncology [37]. For breast
or gynecologic malignancies, this therapy may reduce the effects of fatigue due to radiation
therapy and effectively reduce symptoms of cancer-related fatigue and depression. It
improves the quality of life of women undergoing radiation therapy with breast or gy-
necologic cancer [38]. The therapy enhances nausea and vomiting symptoms in patients
with gastrointestinal cancer during chemotherapy [39]. It can be used as an adjuvant drug
alongside other treatments to relieve patients’ symptoms [40]. Music therapy reduces
depression and salivary cortisol levels and improves the quality of life in AYA patients
undergoing HSCT [41]. Reference [42] recommends that music therapy for patients with
hematological cancers be considered an intervention that can be used in conjunction with
other treatments to reduce fatigue.

However, there are few reports on music therapy’s effect on a patient’s overall state.
The above studies on music therapy are all based on meta-analysis or statistical analysis,
employed to investigate the working mechanism of music therapy and lay the foundations
for developing new music intervention therapy. However, the findings are only provide the
statistical validity of some indicators. According to the total experimental sample results, it
has a certain validity. Music therapy is similar to other medical methods. Different music
can only be applied to different groups of people. The wrong choice of music may make
the patient’s symptoms worse. In addition, existing research methods do not reflect the
sensitivity of different indicators to their treatment, which also varies from person to person.
Moreover, the effect of the same music therapy on patients cannot be shown accurately.
Thus, it is difficult for researchers to quickly know whether psychotherapy is effective or not,
and it is not helpful to recommend psychotherapy that fits the symptoms of psychological
disorders. Here, we use the multiple criteria decision making (MCDM) comprehensive
evaluation method to further discuss the result of [43,44] by comprehensively evaluating
the experimental results of the “Song of Life” (SOL) and quantitatively analyzing its impact
based on the overall state of the patients. This method facilitates the selection of the best
music therapy among many different types of music therapies.

MCDM methods have been used for diagnosing many cancer cases and the optimal
selection of anticancer drugs and treatments. Fahmi et al. proposed the triangular cubic
hesitant fuzzy TOPSIS method and defined a new type of cancer patient according to
this method [45]. Hatice et al. proposed an AHP-EMW-TOPSIS model to select the better
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treatment technique for HER2+ breast cancer from two different treatments and to screen
the considered factors and their significance levels when choosing treatment. This model
can be used to identify the most effective targeted drug combinations [46]. A TOPSIS case-
based reasoning approach was used to determine the optimal combination of radiotherapy
doses for prostate cancer, which will help oncologists make better trade-offs between
success and treatment side effects [47—49].

The TOPSIS and VIKOR methods were used to choose the best surgical option between
mastectomy (complete removal of the breast) and breast-conserving surgery (removal of
for breast cancer tumor and some normal surgery). The model considered 19 sub-criteria
related to tumor-related, patient-related, and postoperative course [50]. The ordinal re-
lationship analysis method and TOPSIS were combined to rank four drug regimens and
determine the best drug regimen for patients with chronic cancer to avoid possible side
effects from increased doses or potent drug use [51]. When selecting anticancer drugs,
applying the AHP-TOPSIS approach has dramatically improved clinical outcomes and
reduced financial costs associated with chemotherapy treatment [52,53]. Li et al. proposed
a novel selection model of surgical treatments for early gastric cancer based on hetero-
geneous multiple-criteria group decision making (MCGDM), which helps to select the
most appropriate surgery in the case of asymmetric information between doctors and
patients [54]. In addition, an ordinary differential equation (ODE) can also be used to
evaluate the therapeutic effect of cancer [55-58].

This paper will further expand the research of [43,44] to evaluate two palliative care
methods by the EMW-TOPSIS method. To illustrate the effectiveness of SOL, we will
calculate the patient’s overall state changes between pre- and post-intervention. In the
Section 2, we preprocess part of the data and use the collaborative filtering algorithm
(CFA) approach to complete some missing data. In the Section 3, we establish the entropy
weight method and the TOPSIS model. Finally, we obtain the state changes before and
after the application of data and the recognition of the two methods by patients and their
families. It was found that SOL therapy has apparent advantages over traditional methods;
however, we also found that not all patients are suitable for our two palliative treatments.
The MCDM method provides a new approach to assessing the validity of psychological
interventions. This method would be applied in predictive diagnostics and precision
medicine by combining machine learning and deep learning methods in our future work.

2. Materials and Data Preprocessing
2.1. Data Collection

The open research data from the Institute of Medical Psychology of the Heidelberg
University Hospital can be obtained on 12 April 2021, https://doi.org/10.11588/data/
Z4XZQ7 [59]. These data were collected in a research project that started in December
2018 and ended in August 2020. In this study, with two parallel arms, 104 patients at two
palliative care units were randomly assigned to three sessions of either “Song of Life” (SOL,
experimental group) or relaxation exercises (control group). The indicators examined in the
research project were quality of life, spiritual well-being, ego-integrity, overall quality of
life, and distress. Additionally, some incomplete data on the feedback questionnaire were
used to supplement the evaluation of post-intervention treatment effects. Eight items on a
5-point scale covered aspects of the patient’s subjective perception of treatment effects. The
definitions and symbols of the indicators are shown in Table 1.
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Table 1. The definitions and symbols of the indicators.

Variable Description Values/Range
site Site 0=MZ,1=HD
treat Treatment 0=RELAX, 1=SOL

pqol.0 Psychological quality of life (baseline) 0-10
pqol.1 Psychological quality of life (post-intervention) 0-10
facit.0 Spiritual well-being (baseline) 0-32
facit.1 Spiritual well-being (post-intervention) 0-32
ego.0 Ego-integrity (baseline) 1-5
ego.1 Ego-integrity (post-intervention) 1-5
dis.0 Distress (baseline) 0-10
dis.1 Distress (post-intervention) 0-10
gqol.0 Global quality of life (baseline) 0-10
gqol.1 Global quality of life (post-intervention) 0-10
fq.1 Feedback Questionnaire: helpful 1-5
fq.2 Feedback Questionnaire: satisfactory 1-5
fq.3 Feedback Questionnaire: met expectations 1-5
fq.4 Feedback Questionnaire: meaning in life 1-5
fq.5 Feedback Questionnaire: helpful to family 1-5
fq.6 Feedback Questionnaire: acceptance 1-5
fq.7 Feedback Questionnaire: important 1-5
fq.8 Feedback Questionnaire: recommend to others 1-5

2.2. Data Processing Based on a Collaborative Filtering Algorithm (CFA)

Due to the lack of actual data, data preprocessing is critical [60]. If it is not processed
effectively, data resources will be wasted, or inaccurate data analysis models and wrong
decisions will occur, which further results in more significant losses [61]. Currently, there
are three commonly used processing methods for missing value data: delete tuples, data
filling, and no processing [62]. The deletion of tuple method will delete samples with
missing values to obtain a complete information table. This method is simple and easy
to implement. It is more effective when the proportion of missing value samples is very
small, and the deleted samples have many missing values. For example, hdeg005 has
only three valid indicators, which is not suitable for the study, and so patient hdeg005 is
deleted. There are many data filling methods, such as average value [63], the constant
filling method [64], the k nearest neighbor method [65], and the collaborative filtering algo-
rithm [66,67]. Here, the collaborative filtering algorithm based on samples and attributes
will be applied to predict missing values [68]. The indicators that need to complete the data
and the corresponding patients are shown in Table 2.

According to different centers, groups, and interventions, the Pearson correlation
coefficient of the patients u and v is given by s(u,v) defined as

Yier,nt, (Xui — %u) (xy,; — %)

) = :
2 -2
\/Zielumy(xu,i — Xu) \/Eielmlv(xv,i — %)

Estimation of the value of the ith indicator for the uth patient as p,; and p,,; is
expressed by

s(u,v

)

Pui = %, ZM’GN S(u, M’)(Xu/’i — qu/)
ui — .
le/EN|S(u’ ul)’

@)
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Table 2. Variables with a missing value to be filled by CFA.
Variable Patient ID
facit.0 hdkg049, MZKG100, MZEG078
dis.0 hdkg043, hdkg050, hdeg020
fq.3 MZKG113, MZEG065, MZEG067, MZEG068, MZEG074
Fq.5 MZKG116
fq.8 MZKG103

2.3. Reliability Analysis

After data processing, the reliability of data must be analyzed to ensure the obtained
data are reliable. In this study, Cronbach’s « is used to test the scale’s reliability [69]. The
value of « is proportional to the degree of reliability between variables. The larger the «
value, the higher the reliability between the measured variables. A generally accepted rule
is that an a of 0.6-0.7 indicates an acceptable level of reliability [70]. The reliability analysis
results of the preprocessed data are shown in Table 3.

Table 3. Results of reliability analysis.

Variable Cronbach’s « Variable Cronbach’s & Variable Cronbach’s «
pqol.0 0.621 pqol.1 0.625 fq.1 0.666
facit.0 0.625 facit.1 0.676 fq.2 0.664

dis.0 0.767 dis.1 0.756 fq.3 0.666
ego.0 0.673 ego.1 0.666 fq4 0.660
gqol.0 0.660 gqol.1 0.637 fq.5 0.663

fq.6 0.654 fq.7 0.665 fq.8 0.671

2.4. Selection of Indicators

This multicenter study was conducted in parallel at the University Palliative care unit
at the St. Vincentius Hospital in Heidelberg, Germany, and the Interdisciplinary Palliative
Care Unit at the University Medical Center in Mainz, Germany. This paper studies the
effect of different palliative care methods on patients. The effect of sites on palliative care
was explored by an independent sample ¢-test method.

Based on the results in Table 4, Levene’s test for equality of variances shows a statistical
significance of p > 0.05, except ego.0 p = 0.014 > 0.01, which means the variance of
indicators is homogeneous. The p-values for the independent sample T-test for the Equality
of Means are much larger than the p-value significance threshold of 0.05, except facit.0
p = 0.014 > 0.01 and pqol.0 p = 0.037 > 0.01. This tells us that there is no statistically
significant difference in the mean scores for the two sites. Hence, the site is not used as an
indicator to discuss the effect of medical treatment.

Table 4. Independent sample t-test results of the site.

Variable F Sig. t Sig. (2-Tailed)
pqol.0 0.059 0.808 2.118 0.037
facit.0 0.805 0.014 1.941 0.055
ego.0 0.21 0.648 2.779 0.013

dis.0 0.251 0.618 —1.337 0.184

gqol.0 0.554 0.458 1.286 0.201
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Table 4. Cont.

Variable F Sig. t Sig. (2-Tailed)
pqol.1 155 0217 0.695 0.489
facit.1 3.894 0.052 0.784 0.435
ego.1 0.222 0.639 0.299 0.766
dis.1 0.739 0.393 —0.896 0.373
gqol.1 0.006 0.0941 1.070 0.288
3. Methods

The above five indicators were used for modeling the comprehensive evaluation
system of biographical music therapy in palliative care. The feedback questionnaire is used
as a supplementary evaluation index for evaluating the intervention effect on patients. In
this section, we determine the weights of the indicators and establish the EMW-TOPSIS
evaluation model for the state of a patient [71-74]. The difference of the overall state score
of one person between pre- and post- intervention will then be deduced to judge the state
change in the patient.

3.1. Weighting for Indicators

For the patient’s measurement table, a state matrix is constructed for the pre- and post-
intervention state and given by

X = Eﬂ ()

where,

So = [quolAO Ufacit0 UVego.0 Udis.0 quol.O] 4)
represents the state matrix of pre-intervention and

S51= [quol.l Ufacitl  Uegol Udis.1 vgqol.1]~ ®)

represents the state matrix of post-intervention. v, represents the state vector of indicator *.
There are 103 patients with valid data at pre-intervention and 80 with valid data at post-
intervention. Therefore, the dimension of the state matrix X is 183 x 5.

Step 1: Compute the normalized decision matrix. The data matrix X can be described as
X=1: ~ i ©)

where n = 183 and m = 5. Firstly, classify all indicators as positive-type, and the
normalized matrix is

R= (rij)nxm (7)
where
J;] :f/ if the indicator j is a positive one,
TR . : ®)
Z 1 if the indicator j is a negative one,
7=

x; and &; are the lower and upper values of indicator j.

Step 2: Normalize the normalized matrix to P = (p;;)nxm- The standardization is as follows:

r .o
pij = )

) _7ij
i=1
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Step 3: Calculate the information entropy of each indicator to obtain a vector E, where the
value of each element is

) 1 &
EG) =1 ;Pij Inp;j, pij >0 (10)

and define ¢;; = 0 when p;; = 0.

Step 4: Use the information entropy to calculate the weight of an indicator w;, j = 1,- - - ,m:

1—E(j
wj = — (/) (11)
Y (1-E())
=1
m
where,0 < wj < 1, Z wj = 1. Table 5 shows the weight values of each indicator.
j=1
Table 5. Weight value of each indicator.
Indicator Entropy (E;) Redundancy (1 — E;) Weight (w;)
pqol 0.980 0.020 0.228
ego 0.988 0.012 0.132
gqol 0.979 0.021 0.230
facit 0.990 0.010 0.116
dis 0.974 0.026 0.295

3.2. The Entropy Weighted TOPSIS Method

TOPSIS is based on the idea that the best solution should have the shortest distance
from the ideal optimal solution and the farthest distance from the ideal worst solution.
Based on the weight w; of indicator j obtained by the above method, we use the TOPSIS
method to calculate the overall state score.

Step 1: Normalize the matrix R and record the normalized matrix of R as Z

Z11 c Z1m
z=|: . 1 (12)
Znl Znm
where
T’i]'
zi]-:T. (13)
i=17ij

Step 2: Determine positive ideal solutions and negative ideal solutions. The ideal optimal
solution takes the optimal value of the evaluation index in the system, denoted as Z:

Z* = [max(zj) max(zp) max(z;3) max(zi) max(zs)]. (14)
On the contrary, the ideal worst solution is defined as Z~.
Z~ = [min(z;;) min(z;) min(z;3) min(zg) min(z;s)] (15)

where1 <i <n.

Step 3: Calculate the distance using dimensional Euclidean distance, with the weight
of each indicator wj,j = 1,---,m determined by the entropy weighted method,
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the ideal optimal solution D;" for the distance of the indicator vector of the patient
i(i=1,2,---,n) and the opposite ideal worst solution D; are given by

m 2

D} = ]; wi(Zf —z) (16)
m 2

D = -Ziwj (z]f - zi]-) 17)
]:

Step 4: Calculate the patient’s overall state score. The score is given by

D
Ci=—/"~~—i=12,---,n, 18
' D! +D; (18)
where the value of C; is between 0 and 1. When the C; value is closer to 1, the overall
state of the patient is closer to the optimal level.

Step 5: The difference in the patient’s overall state score between the pre- and post- inter-
vention is
AC;=Ci —C], (19)

where C? and C} denote the overall state score of patient i at the pre- and post-
intervention, respectively. The AC; represents the state change after intervention
by palliative care. The patient’s state has been improved when AC; > 0 and has
deteriorated when AC; < 0.

4. Results
4.1. EWM-TOPSIS Evaluation of Biographical Music Therapy

The differences in patients’ overall state score calculated based on TOPSIS are shown
in Figure 1. Most patients had positive changes in both the experimental group and control
group. In the experimental group, the proportions of AC; > 0.2 and AC; > 0.1 are 27% and
48.8%, respectively. In the control group, the proportions ofAC; > 0.2 and AC; > 0.1 are
5% and 25%, respectively. In the results of these two groups, the proportions of AC; < 0
are 32.5% and 22% in the control and experimental groups, respectively. We performed
a variance analysis and independent samples t-test to quantitatively analyze these two
therapy methods, and the results are given in Tables 6 and 7.

In Table 7, Levene’s test for equality of variances showed a statistical significance of
p = 0.018 < 0.05, which means there are statistically significant differences between the
mean values. This means that the patients” overall state change in the experimental group
was higher than that in the control group, as shown in Table 6.

Table 6. Variance analysis result for both groups.

Group N Mean Std. Deviation  Std. Error Mean
Relaxation 40 0.035 0.112 0.018
Song of life 41 0.110 0.161 0.025

Table 7. Independent samples t-test result for both groups.

Sig.

t df Sig. (2-Tailed) Mean Difference Std. Error Difference

4.760

0.032

—2.409 79 0.018 —0.0744 0.0309
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(a) Relaxation (b) Song of Life

Figure 1. The differences in patients” overall state score between pre- and post-intervention.

4.2. EWM-TOPSIS Evaluation of Satisfaction

To evaluate the satisfaction of the SOL treatment by patients and their families, we
also used the EWM-TOPSIS method on eight indicators from fq.1 to fq. 8. By applying
the data and the EWM-TOPSIS method, we obtained the evaluation score S; based on the
feedback shown in Figure 2.

In the experimental group, the proportion of the score larger than 0.6 was 65%. In
the control group, the proportion of the score larger than 0.6 was 25%. We performed
a variance analysis and independent samples t-test, for which the results are given in
Tables 8 and 9. In Table 9, Levene’s test for equality of variances shows a statistical sig-
nificance of p = 0.033 < 0.05, which means there are statistically significant differences
between the feedback of these two groups.

The average satisfaction of the experimental group is 20% higher than that of the
control group, as shown in Table 8.

Table 8. Variance analysis result of satisfaction for both groups.

Group N Mean Std. Deviation  Std. Error Mean
Relaxation 40 0.4974 0.2015 0.0319
Song of life 40 0.6743 0.1677 0.0265
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Table 9. Independent samples t-test result of satisfaction for both groups.
F p t def Sig. (2-Tailed) Mean Difference Std. Error Difference
0.946 0.033 —4.266 78 0.000 —0.1768 0.0414
1.0 10
hdkg055 NZEGO9 1
hdkg054 MZEGO90
hdkg053 NZEG0BS
hdkg052 WZEGOBG
hdkg049 MZEGOBS
hdkg048 WZEG0B4
hdkg04é 08 MZEGO83 08
hdkg045 MZEGOB2
hakg044 NZEGOBO
hdkg042 WZEGOT9 [ : :
hakg041 i WZEGOTT : : '
hokg0d0 : WZEGO76
hdkg039 : : WEE75
hdkg038 : : wreq74
hdkg037 WZEGO73 . [ .
hdkg036 0.6 WZEGO71 : 06
hlkg035 WZEGOT0
MZEGO69
hdkg034
rakg033 WZEGO6S
MZEGO6T
WZKG124 \ZEG066
MZKG121 \ZEG0S
MZKG120 hdeg024
MZKG119 hdeg023
NZKG118 0.4 hdeg022 : j 0.4
WZKG117 hdog021 : : !
MZKG116 : : hdeg019
MZKG115 : : hdeg018 . j .
MZKGT14 1 H hdeg016 ] ] ]
MZKG113 | | hdeg015 ] ] ]
MZKG110 hdeg014 : : :
MZKG109 hdeg013 | i |
MZKG108 hdeg012 i i i
MZKG105 02 hdeg011 i i T 0.2
MZKG104 hdeg010
MZKG103 hdeg009
MZKG101 : : hdeg008
MZKG100 : : : hdeg004
WZKGO99 : : - hdeg002
MZKGO98 hdeg001
‘ . . . ‘ 0.0 . | i . . 00
0.0 0.2 04 06 08 0.0 0.2 0.4 06 08
(@) Relaxation (b) Song of Life

Figure 2. The evaluation score of satisfaction.

5. Discussion

We used EWM-TOPSIS to evaluate the overall state of patients pre- and post-intervention.
The results showed that the improvement of the individual’s overall state in the experimental
group was better than that of the control group. The questionnaire feedback was used to assist
in the accurate evaluation of the efficacy of SOL in changing a patient’s overall state. Based on
the analysis of the feedback questionnaire, the effectiveness of SOL was significantly higher
than that of relaxation.

In the weight of the index obtained by the entropy weight method, the weight of
distress is the largest, with similar results found in psychoneuroendocrinological [75]
and psychosocial [44] effects research on SOL, indicating that SOL therapy shows a more
significant dispersion of the index and that the patient’s response is more sensitive. SOL can
be used to recommend therapy to improve distress. The weights of ego-integrity and facit
are 0.132 and 0.116, respectively. In the results, SOL therapy showed low sensitivities. If the
patient needs to focus on improving these two indicators, this method is not applicable.
The follow two comprehensive evaluation results were combined for evaluations. The
proportions of AC; > 0 and S; > 0.5 were 30% for the control group and 67.5% for the
experiment group. The proportions of AC; > 0.1 and S; > 0.5 were 17.5% for the control
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group and 45% for the experiment group. The proportions of AC; > 0.1 and S; > 0.6 were
5% for the control group and 40% for the experiment group. The results showed that the
proportion of the experimental group showed little fluctuation. In contrast, the control
group fluctuated greatly, showing the consistency of the direct and indirect assessment of
the treatment effect of SOL.This article provides a data analysis foundation for applying
machine learning methods in the field of precision medicine.

Previous studies [75] have found that one particular limitation was the high attrition
rate in both salivary and photoplethysmographic sampling by challenges in data collection
in palliative care. Therefore, despite analyzing data with an intention-to-treat approach
using the available data (AAD) and multiply imputed data (MID) in the sensitivity analysis,
the study might still have been statistically underpowered in detecting small differential
effects due to missing data. Applying EWM-TOPSIS, the collaborative filtering algorithm
(CFA) machine learning algorithm based on samples and attributes will be applied to
predict some missing ratings that a patient provides. The merits of this method and the
existing method of SOL are demonstrated in Table 10.

Table 10. A comparative analysis table for the study on SOL music therapy.

Study

Method Range Comments

Marco W. et al. [43]

By assessing improvement in five indicators and
analyzing the mechanism of action of music therapy, this
ANCOVA local study will help to build the evidence and contribute to the
development of psychosocial interventions in
palliative care.

Marco W. et al. [44]

No significant differences were found regarding the
psychological and global quality of life, but “Song of Life
ANCOVA, MI, AAD local participants reported significantly higher spiritual
well-being, ego-integrity, and lower distress than patients
in the control group.

”

Friederike K. et al. [75]

Findings suggest a beneficial effect of music therapy on
local distress, while no differential psychobiological treatment
effects were found.

Multilevel
Modeling, AAD

This paper

This paper focuses on the overall state change in the
patients between pre and post-intervention, and 67.5% of
the patients experienced some benefit in the SOL music
therapy by comprehensive evaluation. According to the
evaluation results, patients who are unwell with SOL and
EMW-TOPSIS global suitable for SOL can be accurately identified. The EWM

method provides the sensitivity of each indicator to the
SOL music therapy. The methods in this paper facilitate
the development of precision medicine methods,
the accurate assessment of a patient’s initial diagnosis,
and the selection of appropriate music therapy:.

The application ranges of the proposed technique and the existing methodologies
are different. The EWM-TOPSIS is a psychological intervention therapy that can be rec-
ommended quickly and accurately. The statistical analysis shows the significant effect
of factors with group assignments for psychological therapies; therefore, the potential
working mechanisms of new psychosocial interventions can be investigated.

6. Conclusions

Through weighting, our method shows that the SOL can be used to focus on the
corresponding indicator. Second, we can more accurately obtain the treatment effect of each
individual. The EWM-TOPSIS provides a new objective data analysis method for evaluating
the overall effect of psychological treatment and for accurately and quickly recommending
psychological therapy appropriate to the patient. The present study therefore marks an
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important step towards an evidence-based rationale for the use of psychological therapy,
such as music therapy, in palliative care. However, we found that SOL and relaxation have
adverse effects, even worsening the condition. Therefore, our future research work needs
to accurately evaluate the treatment methods suitable for different patients through pre-
interference evaluations and the application of machine learning or deep learning methods.
More psychological therapy methods can be evaluated using EWM-TOPSIS for an objective
characteristic range of improvement and the less sensitive features of these therapies,
and they might provide medical evidence for the efficacy of all psychological therapies.
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