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6.1 Palliative Care

In 2008, the World Health Organization defined palliative care as “an approach that
improves the quality of life of patients and their families facing the problems associ-
ated with life-threatening illness, through the prevention and relief of suffering by
means of early identification and impeccable assessment and treatment of pain and
other problems, physical, psychosocial and spiritual.” It is an interdisciplinary
approach to specialized medical and nursing care for individuals with life-limiting
illnesses. It focuses on providing relief from the symptoms, pain, and psychological
stress of a serious illness, regardless of diagnosis. The goal is to improve the quality
of life for both the patient and the family. Historically, palliative care emerged as a
response to the needs of the terminally ill, primarily cancer patients. Dame Cicely
Saunders, often considered the founder of the modern hospice movement, estab-
lished the first hospice centre, St. Christopher’s Hospice, in the United Kingdom in
1967. The movement sought to address the unmet needs of patients facing the end
of life, emphasizing comfort, dignity, and quality of remaining life.
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Palliative care, as a holistic approach, underscores the importance of treating the
person rather than just the disease. With its patient and family-centred focus, it
bridges the often-existing gap between medical interventions and quality, compas-
sionate care. As medical advancements increase the life span and change the nature
of life-limiting diseases, the role of palliative care becomes even more critical.
Ensuring its understanding, accessibility, and integration into the broader healthcare
system is imperative for the modern era.

6.2 Music and Palliative Care

Helping patients in palliative care and their families to cope effectively with the
pain, worries, and emotional impact inherent in the diagnosis of terminal illnesses
is a recurrent challenge for doctors and nurses in palliative units. In this context,
music therapy may be considered a candidate for helping to cope and provide emo-
tional and physical comfort to patients and their families. Active music therapy (for
instance, interactive live music performances) delivered by trained music therapists
using singing voice and musical instruments can engage patients in ways that recep-
tive music therapy (e.g. pre-recorded music) cannot (Standley 1986; Standley and
Hanser 1995). Studies have found that live music is more effective than pre-recorded
music with adult cancer patients, i.e. patients over 17 years old (MacGill 1983).
Live MT allows for personalized interactions which may be particularly important
for patients who relate best to music which is relevant to their special current situa-
tion (Stecher et al. 1972). In clinical palliative care, where the patient’s medical
condition is not likely to be improved, the objective of MT is often to improve the
patient’s quality of life, e.g. the improvement of pain, stress, and help to regulate
negative emotions, e.g. depression, anxiety, anger (Planas et al. 2015), as well as to
enhance communication (Warth et al. 2014). MT has been associated with a reduc-
tion of anxiety (Nguyen 2003; Horne-Thompson and Grocke 2008) and pain (Krout
2001; Lee 2005; Curtis 2011; Gutgsell et al. 2013), in addition to enhancing com-
munication (Brown 2006) and spiritual well-being (Wlodarczyk 2007). Hilliard
(2003) reported a significant improvement in quality of life in terminally ill patients
using MT compared to standard medical care only. Nakayama et al. (2009) reported
a decrease in salivary cortisol levels after nine participants received a receptive MT
session. Furthermore, M T has been found not only useful for end-of-life patients but
also for family and caregivers (O’Callaghan 2009). However, current reviews con-
sistently state that there is a lack of rigorous studies providing quantitative grounds
for recommending or not the use of MT in the context of palliative care (Korczak
et al. 2013; Bradt and Dileo 2014). The 2010 Cochrane Review on MT clinical
interventions in palliative care reported that only five trials had implemented
(quasi-) randomized controlled designs (Bradt and Dileo 2014).

Recently, the neural correlates of music-evoked emotion have been investigated
by the neuroscientific community using both functional magnetic resonance imag-
ing and electroencephalography (EEG) techniques. In particular, EEG brain activity



6.3 Research: Emotions and Music Therapy in Palliative Care — An EEG Study 73

information has been used to detect emotional states in humans (Choppin 2000;
Takahashi 2004; Bos 2007; Lin et al. 2010; Ramirez and Vamvakousis 2012).
Patterns of EEG activity have been found to distinguish emotions induced by stim-
uli with different valence and arousal levels. Asymmetry patterns in frontal EEG
activity have been found to distinguish between positive and negative valence, and
patterns of overall frontal EEG activity have been found to identify high and low
arousal levels (Schmidt and Trainor 2001; Ramirez and Vamvakousis 2012).
Ramirez et al. (2015) have described an approach to computing in real-time con-
tinuous arousal and valence values from EEG activity: Based on the EEG signal of
a person, the arousal level was determined by computing the ratio of the beta
(12-28 Hz) and alpha (8-12 Hz) brainwaves in the prefrontal cortex, while valence
values were computed by comparing the alpha power activation levels of the left
and right cortical hemispheres.

In this chapter, we describe a study which contributes to the understanding of the
emotional effect (estimated by EEG information) of MT in the context of palliative
care. More precisely, the study aims to evaluate the effectiveness of a particular MT
intervention (a 30-min session including active and receptive MT techniques) for
improving the emotional state (e.g. stress, anxiety, anger, and depression) of pallia-
tive care patients by analysing their EEG activity. The patients’ emotional states
were estimated before, during, and after MT sessions in order to evaluate the gen-
eral emotional effect of the MT session and to assess the emotional effect of particu-
lar (active and receptive) MT techniques. With this aim, 40 patients were randomized
and assigned to two groups: the first group, the experimental group (EG), partici-
pated in an MT session, while the second (control) group was provided with com-
pany. The EEG-based estimated emotional state effects of MT on participants in the
EG were compared with the effects of the company on participants in the control
group (CG). This study represents the first clinical randomized controlled trial to
examine the emotional effects of MT in palliative care using brain activity
information.

6.3 Research: Emotions and Music Therapy in Palliative
Care — An EEG Study

6.3.1 Participants

The research reported in this chapter is the result of a collaboration between the pal-
liative care unit (PCU), Oncology Service, Parc de Salut Mar in Barcelona, and the
Universitat Pompeu Fabra, Barcelona, Spain. Recruitment, interventions, and data
collection were carried out at the PCU. Data processing and analysis were carried
out at the Universitat Pompeu Fabra. All patients were assessed for eligibility
according to predefined inclusion and exclusion criteria shown in Table 6.1. Forty
adults (13 females and 27 males, mean = 69 years old, SD = 15) with normal
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Table 6.1 Patients’ inclusion and exclusion criteria

Inclusion criteria Exclusion criteria
Admitted to palliative care Agony phase (no responsiveness)
Advanced cancer Cognitive impairment
Understanding of Spanish or Catalan language Deafness

Restlessness and agitation

hearing participated in the study of which 20 were randomly selected to participate
in an MT intervention consisting of both active and receptive techniques, and the
other 20 participants were provided with company by the music therapists, but no
music was involved in their sessions. Patients were randomly assigned to the MT
group or to the company group by using the method of randomly permuted blocks.
Participants granted their written consent, and the study procedures were positively
evaluated by the Clinical Research Ethical Committee of the Parc de Salut Mar
(CEIC-Parc de Salut Mar), Barcelona, Spain. All participants were patients admit-
ted to the PCU.

6.3.2 Materials

Music Material Prior to the MT session, participants in the EG were interviewed
about their music preferences in order to identify particular pieces to be included in
their MT session. Music included both instrumental and vocal pieces in a variety of
music genres (both classical and popular music), e.g. Canon de Pachelbel, La Bella
Lola, Rien de rien, Hey Jude, and Color Esperanza.

Data Acquisition and Processing Brain activity data were acquired in the same
manner as described in Chap. 3: The Emotiv EPOC EEG system (Emotiv 2014;
Badcock et al. 2013) was used for the acquisition of EEG data.

6.3.3 Methods

Patients eligible for inclusion in the study were contacted at the palliative care unit
(PCU), Oncology Service, and informed about the procedures and objectives of the
study. Patients received no information about which of the two interventions was the
actual experimental condition. If patients agreed to participate, they were asked to
sign the informed consent form. Participants were treated individually. Participants
in the EG received an MT session of approximately 30 min. The sessions were con-
ducted by three professional music therapists with extensive experience in palliative
care. Each MT session consisted of a receptive song, an active song, and a relax-
ation/imaginative receptive intervention. EEG data was recorded before the MT
session, during the session, and at the end of the session. Participants in the CG
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Fig. 6.1 Flow diagram of the study design

were accompanied by the same music therapists for approximately 30 min in which
they conversed freely about music and their music preferences. All participants
received similar levels of medication at the moment of the study. Figure 6.1 shows
a flow diagram of the study design.

Similarly to the data analysis in Chap. 3, the patients’ EEG data were trans-
formed into a coordinate in Thayer’s arousal-valence emotion plane (Thayer 1989),
following the approach by Ramirez and Vamvakousis (2012). Artefact detection/
elimination was performed by visual inspection of the signal. EEG data were nor-
malized to avoid inter-participant variability. Using the EEG signal of a participant,
the arousal level was computed as the ratio of the beta (12-28 Hz) and alpha
(812 Hz) brainwaves (see Eq. 3.1 in Chap. 3) recorded in four locations in the
prefrontal cortex: AF3, AF4, F3, and F4 (see Fig. 3.1 in Chap. 3). Valence values
were obtained by computing the difference of alpha power in channels F4 and F3
(see Eq. 3.2 in Chap. 3).

6.3.4 Results

Among the symptoms assessed with Edmonton Symptom Assessment System
(ESAS), tiredness (p = 0.002), anxiety (p = 0.002), breathing difficulty (p = 0.042),
and well-being (p = 0.036) showed statistically significant improvement between
pre- and post-values in the EG. No statistically significant differences were found in
the pre- and post-values of these indicators in the CG.
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Table 6.2 Average and standard deviation of arousal and valence values at the beginning and at
the end of the session

Beginning End
Group Indicators Average SD Average SD
EG Arousal -0.30 0.25 -0.19 0.18
Valence -0.23 0.16 —0.08 0.17
CG Arousal -0.35 0.25 -0.24 0.24

Using the EEG data obtained during both the MT sessions and the company ses-
sions, average valence and arousal values were computed at the beginning and at the
end of the sessions (see Table 6.2). Average valence values in Table 6.2 correspond
to the average degree of relative alpha activity in the left frontal lobe, thus larger
values are associated with more positive emotional states. Average arousal values on
the other hand correspond to either more beta activity or less alpha activity (or both)
in the frontal lobe, and thus larger values represent higher arousal states. For the EG,
the average arousal scores at the start and end of the session were —0.3 (0.25) and
—0.19 (0.18), respectively. Meanwhile, the average valence scores for the start and
end of the session were —0.23 (0.16) and 0.08 (0.17), respectively. For the CG, the
average arousal scores at the beginning and conclusion of the session were —0.35
(0.25) and —0.24 (0.24), respectively. The valence scores, on the other hand, were
—0.16 (0.38) at the start and —0.11 (0.33) at the end of the session.

In the EG, both the difference between arousal values (p = 0.003) and the differ-
ence between valence values (p = 0.0004) at the beginning and the end of the MT
sessions were statistically significant. No significant differences were found
in the CG.

Figure 6.2 shows the correlation within a session between time and the computed
average arousal (orange line) and valence (blue line) values, for the EG. Periods in
time correspond to each of the session sections: beginning, receptive song, active
song, receptive imaginative intervention, and end of session. For arousal, the
obtained correlation was r = 0.63 (p = 0.25), while for valence it was r = 0.89
(p =0.04).

Figure 6.3 shows the plot in the arousal/valence plane for the averaged estimated
emotional state of participants in the EG during the music therapy session: (1) initial
state, (2) receptive song, (3) active song, (4) receptive imaginative intervention, and
(5) final state.

Discussion

Analysis of the qualitative self-reported data showed that 12 out of the 20 partici-
pants in the EG reported feeling less weak after the MT session compared with the
beginning of the session (while none of the other participants in the group reported
increased weakness), confirming the reported statistically significant difference
(p = 0.002) between pre- and post-weakness self-reported values. On the other
hand, 6 out of the 20 participants in the CG reported feeling weaker after the com-
pany session (while only two reported feeling less weak). Similarly, 11 out of the 20
participants in the EG reported feeling less anxious, and 12 were in a better mood
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Fig. 6.2 The experimental group averaged arousal (orange) and valence (blue) levels over time.
1 = beginning, 2 = receptive song, 3 = active song, 4 = receptive imaginative intervention, and
5 =end of session

Experimental group emotional state before,
during and at the end of the MT session

0,05
-0,25 -0,2 -0,15 -0,1 -0,05 0
-0,1

-0,15
(5)
2) 3) -0,2

-0,25

(@)
-0,3

0,35

Fig. 6.3 Plot in the arousal/valence plane for the averaged estimated emotional state of partici-
pants in the EG during one session: (1) initial state, (2) receptive song, (3) active song, (4) recep-
tive imaginative intervention, and (5) final state

after the MT session compared to their self-reported values at the beginning of the
session. This is in line with the statistically significant decrease in anxiety (p = 0.002)
and increase in mood (p = 0.036).

Electroencephalography data obtained showed that the overall valence level of
the participants in the EG was significantly higher at the end of the MT session
compared to the starting level (p = 0.0004). This was not the case in the CG where
no significant difference in valence levels was found. This result should be inter-
preted as a decrease of relative alpha activity in the left frontal lobe in the EG
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participants, which may be interpreted as an improvement of mood or a lessening of
depressive mood (Henriques and Davidson 1991; Gotlib et al. 1999; Ramirez et al.
2015). This reinforces the significant improvement results in self-assessment mood
reported by the participants in the EG. Similarly, arousal values at the beginning and
at the end of the MT session showed a smaller but nevertheless significant differ-
ence (p = 0.003) in the EG, while no difference in arousal values was found in the
CG. The lower p-value for arousal may be due to the fact that while most of the
patients with terminal cancer are naturally in a low arousal state (e.g. low mood or
depressed), there may be some patients who feel anxious, i.e. are already in a high
arousal state. EEG data also showed a significant improvement in valence in partici-
pants in the EG, reflecting a positive change in their initial emotional state. It is
worth noting that while there was a continuous improvement in the participants’
valence throughout the whole MT session, the first MT intervention (i.e. the recep-
tive song) alone produced a significant improvement in valence (p = 0.0019) when
compared to the EG participants’ initial state.

Regarding the relative effects of the different MT techniques applied during the
session (i.e. passive listening, active listening, and relaxation), relaxation produced
significantly lower arousal levels than active listening in participants in the EG
(p = 0.025). This result was expected since the relaxation technique is normally
used for managing both psychologically and physiologically agitated states.
Surprisingly, no similar significant differences were found between relaxation and
passive listening. No relatively significant differences in valence were found
between passive listening, active listening, and relaxation.

In the EG, no significant correlation between arousal values and time was found.
This may be because of differences between the participants’ states of arousal, as
previously mentioned, to the different MT techniques used in the sessions, or the
differences between participants’ sensitivity to music. Interestingly, the correlation
between computed valence levels and time within the MT session was found signifi-
cant (p = 0.038), which represents a gradual and constant improvement in the EG
participants’ valence emotional state. It has to be noted that the time and type of MT
intervention are confounded, thus this result has to be investigated further in order
to establish if it is due to the natural progression of the MT session or to the particu-
lar sequence of interventions.

Considering the observed improvements in valence levels in one MT session and
the limited duration of each session (i.e. approximately 30 min), it seems possible
that further improvement in valence levels may have been obtained if sessions had
been longer and/or if treatment had consisted of more sessions. Unfortunately, due
to the very short lifespan (2 weeks on average) of the participants in the study, it was
impossible to program more than one MT session per participant. In the past, only
a few studies in the literature have investigated the long-term effect of MT. In the
current study, no follow-up of the participants in order to examine the long-term
effect of MT was possible. We plan to investigate this issue further, perhaps consid-
ering a different group of patients.

In summary, the results obtained in this study seem to indicate that MT tech-
niques (both active and receptive) can be useful tools for modulating the emotional
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state of end-of-life patients. Helping such patients to modulate their emotions may
improve their quality of life by helping them cope with the emotional effects inher-
ent in their condition. Although this study is limited in scope due to the use of only
one MT session per participant, it provides an evidence-based rationale for MT in
palliative care based on methods involving brain activity (EEG) data. Furthermore,
the results obtained open the possibility for personalized MT interventions based on
patients’ emotional states before MT is applied.

6.4 Protocol: Music Therapy Intervention for Palliative
Care Patients

The purpose of this protocol is to apply music therapy (MT) and evaluate its effec-
tiveness in improving the emotional state and physiological symptoms of palliative
care patients. The protocol is grounded on the results of the study described earlier
in this chapter at the palliative care unit (PCU), Oncology Service, Parc de Salut Mar.

Inclusion criteria: Patients who are receiving palliative care and who are able to
provide informed consent are eligible to participate in the study.

Exclusion criteria: Patients in the agony phase, with cognitive impairment, with
deafness, or who are restless or agitated.

Methodology

e Participants will be informed about the procedures and objectives of the inter-
vention and will sign the informed consent form.

e Before the intervention, participants will complete the Edmonton Symptom
Assessment System (ESAS). In addition to the nine symptoms considered in
ESAS which are pain, tiredness, nausea, depression, anxiety, drowsiness, appe-
tite, well-being, and shortness of breath, patients will give a self-report of their
arousal and valence states. The degree of severity of each symptom/state is rated
on a 0—10 numerical scale.

 Participants will receive a 30-min MT session conducted by one or more profes-
sional music therapists with experience in palliative care. The MT session may
consist of a receptive song, an active song, and a relaxation/imaginative receptive
intervention. Depending on the initial emotional state of the patient, the music
therapist may focus more on a particular technique as follows:

— For patients with low arousal states, for instance, depression states: focus on
active song and receptive song interventions.

— For patients with high arousal states, for instance, anxious states: focus on
relaxation/imaginative receptive intervention and receptive song.

e After the intervention, participants will complete the Edmonton Symptom
Assessment System (ESAS), as well as their self-reported arousal and
valence levels.



80 6 Emotions and Music in Palliative Care

e Obtained (pre- and post-) ESAS data and self-reported arousal and valence levels
will be analysed to determine statistical significance.

Outcome Measures

The primary outcome measure will be the difference between pre- and post-ESAS
scores and arousal and valence levels. Secondary outcome measures will include
music therapist observations and subjective reports of symptom relief.

This clinical protocol aims to improve the emotional state and physiological
symptoms of palliative care patients and provide evidence for the effectiveness of
MT as a palliative care intervention. The intervention will contribute to the under-
standing of how MT can improve the emotional state and the subjective and physi-
ological symptoms of palliative care patients.

6.5 Chapter Summary

This chapter explores the benefits of music therapy to improve the emotional state
and physiological symptoms of palliative care patients. We present the findings of a
randomized controlled trial aimed at evaluating the impact of music therapy (MT)
on terminally ill cancer patients’ emotional responses. EEG-based emotion detec-
tion techniques were employed to extract instantaneous emotional indicators from
the patients’ brain activity data. These indicators, in the form of a coordinate in the
arousal—valence plane, were analysed to quantify the overall emotional effect of MT
on the patients, as well as the relative effect of different M T techniques used during
the intervention. Our results showed a significant increase in positivity and arousal
among the intervention group, while no significant changes were observed in the
control group. These findings suggest a positive emotional effect of MT in palliative
care patients. Building upon these results, we propose a music-based intervention
protocol to improve the well-being of patients in palliative care.
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