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Abstract

Background
Maintaining quality of life is a primary goal of palliative care (PC). Complementary interventions can
help meet the needs of patients at the end of life.

Objectives

This meta-analysis aims to 1) evaluate the feasibility, acceptability, and fidelity of music and hypnosis
interventions designed for patients in PC; 2) evaluate the impact of these interventions on pain,
anxiety, sleep, and well-being.

Methods
Relevant studies were sourced from major databases. We selected both randomised controlled trials
(RCT) and studies relying on pre-post design with details of the intervention(s).

Results

Four RCT and seven non-randomised pre-post studies met the inclusion criteria. Overall, the feasibility
and acceptability of the interventions reached an adequate level of satisfaction. However, only three
studies reported using a written protocol. The meta-analysis of RCT indicated a significant decrease
in pain with an effect size of -0.42, p = .003. The small number of RCT studies did not allow us to
quantify the effects for other variables. Analyses of data from pre-post designs indicated a favourable
outcome for pain, anxiety, sleep, and well-being.

Conclusion

Despite the limited number of studies included in our meta-analysis, hypnosis and music intervention
in the context of PC shows promising results in terms of feasibility and acceptability, as well as
improvements on pain, anxiety, sleep and well-being. The available studies are insufficient to
compare the efficacy across interventions and assess the potential benefits of their combinations.

NOTE: This preprint reports new research that has not been certified by peer review and should not be used to guide clinical practice.
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These results underscore the importance of further research on well-described complementary
interventions relying on hypnosis and music.

Keywords
Hypnosis, Guided imagery, Music, Pain, Anxiety, Sleep, Well-being, Palliative care, Meta-analysis,
Systematic review

Key Messages Box

What was already known?
e Thereis a need for validated complementary palliative care interventions.
e Music and hypnosis intervention have shown significant effects for pain, anxiety, sleep,
and well-being management in many populations.
What are the new findings?
e Hypnosis and music interventions show medium effect size for pain reduction in
palliative care.
e The preliminary analysis of pre-post data shown promising results for pain, anxiety,
sleep, and well-being in palliative care.

What is their significance?
e The good feasibility and acceptability of these interventions justify their use in clinical
settings.
® More RCT studies with manualised interventions are needed to standardise the
procedures, determine effect size and allow for a systematic comparison across
interventions.

Introduction

In 2020, 16.8% of the North American and 20.8% of the European Union population were 65 years or
older.[1] Hundreds of thousands of elderly people are or will face a life-threatening iliness in the short
or medium term and will likely require access to palliative care services. According to the World
Health Organization,[2] holistic psychological, social, and spiritual care is a priority for patients who
no longer respond to curative interventions. Palliative care (PC) is an approach that improves the
quality of life of patients and their families facing problems related to an incurable and/or severe
disease with a poor prognosis through the prevention and relief of suffering.[2]

Improving the quality of life for terminally ill patients represents a fundamental clinical issue, as
emphasized by many international and national organisations. This unique period of life is represents
a critical period characterized by a convergence of factors and considered very important by patients
and their families.[3] However, the quality of life of the dying person represents an ideal, one which
is often very uncertain because of the predominance of pain, anxiety, depression, and suffering
experienced at this stage of life.[3]

Complementary approaches are often centred on mind-body techniques, which may help older
individuals live better in the final period of their lives. The minds-body techniques target several
problems, both from a somatic and psychological point of view. Such techniques include hypnosis[4]
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and music[5], wherein interventions based on hypnotic suggestions and musical immersion aims to
achieve the objectives of palliative care and improve the overall wellbeing of patients.

Hypnosis is a technique that combines suggestion, relaxation, and imagery to induce an altered state
of consciousness to modify one’s subjective experiences, reactions, and behaviours in a given
situation.[6] Previous meta-analyses of clinical hypnosis have confirmed its effectiveness in
addressing pain, anxiety, and well-being. A first meta-analysis (k = 12) showed that hypnosis provided
a larger reduction in chronic pain compared with standard care with moderate effect sizes in favour
of hypnosis (g = 0.6, p <.05).[7] A second meta-analysis examined the effect of hypnosis on anxiety in
cancer patients (k = 20) and showed a large effect size in favour of hypnosis (g = 1.05, p < .01).[8]
Finally, a third meta-analysis (k =13), showed that hypnosis significantly reduced sleep latency
compared to a waitlist control group.[9] These effects need to be tested in older adults and in PC
settings.

To our knowledge, no meta-analysis has investigated the effect of hypnosis on pain and anxiety in
older people in the context of PC. A recent study evaluated the effect of clinical hypnosis program on
chronic pain in women aged 65-87 years living at home.[10] The interventions were administered in
the participants' homes, and consisted of three 15-min sessions over 12 weeks. The results showed a
significant decrease in pain perception for "worst pain", for "medium pain" intensity as well as for
"current pain". Moreover, the benefits observed during the program persisted at the 12-month
follow-up.[11] Altogether, previous research demonstrate the benefits of hypnosis on pain, anxiety,
and sleep.

Musical interventions, including musicotherapy and music medicine,[12] represent complementary
non-pharmacological approaches used to manage pain, anxiety, insomnia and improve well-being. In
recent years, studies have investigated the effect of music on physiological components pertaining to
emotion, stress, and pain (e.g. dopamine, serotonin, cortisol, heart rate, interleukin-1).[13] Among
these, a first meta-analysis showed a mean effect size (SMD = 0.58) in favour of musical interventions
to manage pain.[14] A second meta-analysis examined the effects of music on anxiety and showed a
significant decrease in self-reported anxiety in nonclinical populations (k = 19) (d = -0.30),[15] and in
clinical population (k = 32) (SMD = -0.36).[16] Another meta-analysis (k = 11) in PC patients reported
the effect of music therapy in reducing pain, (k = 6) (SMD =-0.44) and anxiety (k = 3) (SMD =-0.68).[17]
Lastly, the effects of preferred music on PC participants were explored and revealed positive results
in other empirical studies.[18 19] Again, the available results appear to support the development and
evaluation of music interventions in some clinical settings.

Interventions combining music and imagery (Ml), as well as guided imagery with music (GIM)
generally share the same structure as hypnosis interventions.[20] While GIM and Ml are quite similar,
they nevertheless differ in the verbal exchanges between the participant and the facilitator, wherein
the participant describes what he or she is experiencing during GIM, while the facilitator guides the
participant to experience the created images even more intensely. [20] A systematic review examined
the effect of GIM on healthy adults and on adults with psychological distress or mental or medical
diagnoses. It showed positive results particularly on anxiety (k = 3) and quality of life (k =2).[21]

Music and hypnosis act on pain, anxiety and well-being across multiple mechanisms. Prevailing views
on central pain processing [e.g. 22] posit that whereas nociceptive processes may be triggered by
sensory activation evoked by an injury, pathology, or inflammation, the experience of pain involves
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the integration of sensory, affective and cognitive processes across distributed brain networks.[23
24] Hence, sensory experiences or mental states may activate neural networks interfering with
nociceptive processes and affecting pain perception through neurocognitive and emotional
processes.[25 26]

Music and hypnosis can also alter emotions through different mechanisms. Previous research has
already identified several mechanisms concerning the action of music over emotions, including brain
stem reflex, rhythmic entrainment, evaluative conditioning, contagion, visual imagery, episodic
memory, and musical expectancy.[27] These mechanisms enable the modulation of positive and
negative emotions. In this regard, pleasant music has been shown to decrease the level of perceived
pain relative to unpleasant one. [28, 29] Music has also been shown to have effects on the level of
arousal of individuals and to reduce the magnitude of spinal-motor[30] and autonomic reflexes
induced by acute noxious stimuli.[31] On the other hand, hypnosis typically induces relaxation,
mental absorption, and a feeling of automaticity. This reflects global changes in activity within brain
networks involved in arousal and saliency as well as attention and other central executive functions,
including self-monitoring/regulation. The specific brain mechanisms involved in the modulation of
experience by hypnotic suggestions further depend on the modality targeted by those suggestions,
with significant effects seen in the corresponding brain regions for somatosensory, visual, auditory
and motor processes.[32] Depending on the focus of analgesic suggestions, pain modulation by
hypnosis may involve changes in brain regions involved in the sensory and/or the affective dimension
of the experience[33 34] and those in brain networks promoting mental imagery and self-referential
memory processes.[32] Similar to the effects reported in responses to music intervention, the
changes in brain activity produced by hypnotic analgesia relate to reductions in autonomic and spinal-
motor reflexes, although these effects are generally stronger or observed only in highly hypnotisable
individuals (e.g. 35-40). Taken together, mechanistic studies provide strong support for music and
hypnosis interventions to effectively harness modulatory brain processes to improve pain
management.

Considering the effectiveness of hypnosis and music interventions for the studied population—and
for related populations—and the need for complementary interventions in PC, it seems important to
draw up a global portrait of these approaches by carrying out a systematic review. The current meta-
analysis primarily aims to identify music and hypnosis studies with manualized intervention designed
for individuals in PC and to analyse their feasibility, their acceptability, and their fidelity. Next, we also
aim to evaluate the impact of music and hypnosis interventions with manualised intervention on pain,
anxiety, sleep, and well-being in PC. To this end, the present work compares randomised controlled
studies together, and then, to get a broader picture, compares all studies with pre-post data. The
outcome will allow us to determine the relevancy of pursuing the development of these interventions.

Methods

The review has been registered in PROSPERO (CRD-42021236610). No other protocol was published.
The search method followed the steps developed by the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) [41] and Cochrane for systematic reviews.[42]
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Eligibility
To consider studies in this systematic review, we established inclusion criteria relating to participants,
interventions, study designs, and study variables.

To be included, the study population had to be 18 years or older, have a diagnosis of advanced life-
limiting disease, be treated with palliative intent, and not be treated curatively. Interventions had to
contain hypnosis and/or music with or without psychoeducational elements. The study had to include
a pre-post design in the same participants or a RCT design comparing a group receiving the target
intervention to one or more control groups. The intervention protocol also had to be sufficiently
detailed to allow for replication and practical implantation in various areas of PC. Studies containing
imagery and visualisation were also included, however, mixed interventions combining hypnosis
and/or music with other interventions (e.g. massage, acupuncture, writing) in the same intervention
were excluded.

Finally, the outcomes assessed included one or more of the following variables: pain, anxiety, sleep,
and well-being. Understanding that well-being as a complex variable, we also considered its
subcomponents as identified in a meta-analysis, i.e. quality of life, psychological state, life
satisfaction, mental well-being, social and spiritual well-being, level of functioning and activities.[43]

Literature search and article selection

Electronic search

A librarian was consulted to develop a literature research strategy. Articles were initially selected
using the following search engines: PsychINFO; PubMed; CINAHL Plus; CINAHL; Psychology and
Behavioral Sciences Collection and Ageline from the EBSCO, OVID and EMBASE interfaces, as of
January 21, 2021. The following terms were used according to these components: (Interventions)
AND (outcomes) AND (clinical settings): (hypnosis or hypnotherapy or hypnoses or hypnotism or
hypnotherapy or "guided imagery" or sophrology or music*) AND (pain or anxiety or fear or "fear of
dying" or "fear of death") or ("psychological stress" or distress) or (sleep or insomnia) or well-being
or "psychological state" or "quality of life" or "Life satisfaction") AND ("palliative care" or "end of life
care" or "terminal care" or dying or "hospice care").

We included peer-reviewed scientific articles in English and French in the category "clinical trial". We
excluded theses and dissertations. Details of the search strategy are presented in the online
supplemental eTable 1.

Data Collection Process
Two authors (JB, ED) independently completed the article selection and data extraction processes
according to the steps described below. Disagreements were resolved by consensus.

The authors consolidated the results of the electronic search in Rayyan,[44] a reference management
software, and then reviewed the titles and abstracts to exclude irrelevant articles. The articles were
then read in their entirety and were included according to the selection criteria. Additional relevant
articles from the reference list of every study reports included in the systematic review were then
added.


https://doi.org/10.1101/2022.01.20.22269568
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2022.01.20.22269568; this version posted January 21, 2022. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

Quality assessment of studies

We assessed the quality of the randomised controlled trials (RCT) and pre-post studies using the RoB2
tool by two independent coders.[42] We also assessed the quality of the interventions based on
feasibility, acceptability, and fidelity criteria.[45] The acceptability and feasibility of the interventions
were assessed in terms of recruitment rates (less than 50% was coded as high risk of bias, more than
85%, as low risk of bias), retention and adherence rates (less than 60% = high risk; more than 85% =
low risk), and satisfaction with the approach was evaluated by the synthesis provided by the authors
typically from semi-structured interviews they conducted with participants or feedback from health-
care professionals. The assessment of the fidelity of interventions was based on the presence of a
intervention manual and on the detailed description of the intervention in the article (presence of a
intervention manual = low risk, no manual, but detailed intervention = medium risk, neither manual
nor detailed intervention = high risk). The presence of a intervention manual should ensure that the
intervention has been delivered consistently to users.

Data extraction

The following information was extracted from the studies and integrated into an Excel spreadsheet :
number of participants recruited, mean age, sex, study design, intervention characteristics (type,
duration, number of sessions), clinical characteristics of participants and outcomes (Table 1).

We also extracted information on theoretical models explaining needs and difficulties by patients in
PC, on theoretical models explaining impact of intervention, on models of change, and on concrete
intervention techniques implemented. Information about acceptability, feasibility, and fidelity of
interventions were also noted (online supplemental eTable 2).

Meta-analysis procedures

Effect size

The meta-analysis was conducted using Comprehensive Meta-Analysis software version 3.0.[46]
There are three basic approaches to comparing the effect size of a set of studies: compare (1) the
final values of the control group to those of the experimental group; (2) the pre-test values to the
post-test values of the experimental group; and (3) the difference between the pre-test and post-test
values of the experimental group to the difference between the pre-test and post-test values of the
control group.

In this meta-analysis, we will first present the data from the third approach, as it accounts for the
richness of the RCT specifications. To perform the effect size calculations, we used the formula
recommended by Morris 2008; (see equation 8, p. 369)[47] with a correction for small sample bias.

Given the small number of studies in the target literature and the fact that half of these studies did
not have a control group, we also present the data from the second approach, i.e. comparing the
values between the pre-test and post-test for each experimental group of RCT and pre-post designs.
This will allow us to compare all selected interventions on the same basis. For the studies that
evaluated post-treatment effects at several measurement times, we calculated only the effect size of
the first post-intervention data.

To compare the pre-post data, we used the formula of Morris and DeShon (2002)[48] with correction
for small sample bias. We calculated the differences in standardised means (SMD) using a random-
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effect model for all studies considering the clinical heterogeneity of the studies. For each study, a
Fisher’s Z-score was calculated to test for the presence of outliers. The homogeneity of effect sizes
was examined by the Q-statistic and the 12 value. Publication bias was assessed by the funnel plot,
Egger’s regression test and the Duval and Tweedies procedure.[49]

Results

Study Selection

A total of 260 articles were identified in the electronic search. After removing duplicates and a careful
reading of study titles and abstracts by two coders, we retained 53 studies. We then identified 11
articles that met the inclusion criteria (Figure 1). The references of the selected articles and the
reference list of relevant texts were also examined.
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Figure 1

PRISMA Flowchart[41]
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Study characteristics and description of the interventions

As presented in Table 1, eleven interventions in hypnosis, hypnosis/music, and music were listed,
involving 579 participants with sample sizes ranging from 9 to 200 per study. Three articles evaluated
the effect of a hypnosis intervention on at least one of the variables of interest (n = 121), two articles
evaluated the effect of a mixed hypnosis and music intervention (n = 226), and six articles evaluated
musical interventions (n = 232). The latter were subdivided into two categories: interventions using
participants’ preferred music (n = 71) and other musical interventions (n = 161).

Six studies (n = 127) followed a pre-post design[18 19 50-53] and five studies (n = 452) were
randomised controlled trials (RCT). Of these five RCT studies, three used a control group with standard
pharmacological care[54-56]; one study used a control group with standard pharmacological and
psychological care[57] and one study used a control group with standard physiological care with a
“meditation” intervention of the same duration as the music group but without musical elements.[58]
The number of sessions varied between 1 and 104 and the duration of each varied between 13 and
120 min. The average age of participants per study ranged from 56.1 years to 73.1 years and all
participants were in PC, most with cancer (n = 499).

To assess pain, anxiety, sleep, and well-being, we used different measurement tools. Visual analogue
scales (VAS) and numerical scales were the most used measurement. One behavioural pain
assessment (FLACC) and one biological measure and psychometrics measures were also used (see
Table 1).

Regarding the intervention itself, three studies reported following a written protocol and the others
detailed their intervention. Information about retention rate, recruitment rate, participant
satisfaction, the theoretical models underlying the interventions and the components of each
intervention are detailed in the online supplemental eTable 2.
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Table 1

Characteristic of the studies

Author Intervention N Design Average Sex males  Number of  Duration of IlIness Outcome (Measures)
age (females) sessions session (min)
Hypnosis
Brugnoli (2018) Hypnosis 50 RCT 61 28% 52-104 120 Severe chronic diseases and Pain: VAS
(72%) advanced cancer. Rheumatic Anxiety: HAM-A

(n=21), neurologic (n=16) and
oncologic (n=13).

Liossi (2001) Hypnosis 50 RCT NA 54% 4 30 Far-advanced cancer. Anxiety: VAS
(46%) Well-being: RSCL
Plaskota (2012) Hypnosis 21 PP 60 21.4 4 N/A Cancer. At least 10 weeks of life. Anxiety: HADS
(78.6%) Sleep: VSH

Well-being: ESAS

Music and hypnosis (or guided imagery)

Coelho (2018) Guided Imagery 26 PP 65.7 50% 2 13 Oncologic (n=26); nononcologic Pain: VAS
and music (50%) (n=0). Well-being: VAS
Gutgsell (2013) Music and 200 RCT 56.1 31.9% 1 20 A diagnosis of advanced, Pain: FLACC; FPS; NRS
hypnosis (68.1) potentially life limiting illness.

87% of participants have cancer.

Preferred music

Nakayama Music 10 PP 73.1 30% 1 40 Terminal cancer. Anxiety: Ml; Cortisol
(2009) (70%) Well-being: Ml
Peng (2019) Music 46 PP 66.8 19.6% 1 N/A Cancer (n=29), gastrointestinal Pain: ESAS
(80.4%) (n=2), pulmonary (n=6), cardiac Anxiety: ESAS
(n=4) et renal (n=5). Receiving a Overall feeling of well-being:
hospice or palliative care ESAS
consult.
Warth (2018) Music Song of Life 15 PP 66.1 33.3% 2 N/A Cancer. Patients from a Pain: VAS
(soL) (66.6%) palliative care unit. Not in final ~ Anxiety: VAS
stage of disease. Well-being: VAS

10
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Planas-Domingo Music
(2015)

Warth (2015a)  Music/relaxation

Warth (2015b) Music (singing

chair)

68

84

RCT

RCT

PP

Musicotherapy

73 66.2% 4 30—45
(33.8%)

63 28.6% 2 20
(71.4%)

59.9 33.3% 1 30-35
(66.6%)

Suffering from advanced cancer. Pain: VAS (1-3)

Hospitalised for physical and Anxiety: HADS

emotional symptom Well-being: VAS

management.

Preterminal/terminal phase of  Pain: VAS

disease. Cancer: Breast cancer Well-being: VAS; EORTC QLQ-

(n=17); pancreatic cancer (n=1); C15-PAL

ovarian cancer (n=7); prostates

(n=6); except 2, all suffer from

malignant tumour diseases.

Receiving palliative treatment.

Cancer. Receiving palliative care. Pain: VAS
Anxiety; VAS
Well-being: VAS

Notes. RCT: Randomized Controlled Trials; PP: Pre-Post Trials; AS: Visual Analogue Scales;

HAM-A: Hamilton Anxiety Rating Scale[59]; RSCL: The Rotterdam

Symptom Checklist[60]; HADS: Hospital Anxiety and Depression Scale[61]; VSH: Verran and Snyder-Halpern Scale[62]; ESAS: Edmonton Symptom Assessment

Scale[63]; FLACC; The Face, Legs, Activity, Cry, Consolability Scale[64]; FPS; Functional Pain Scale[65]; NRS: Numeric rating scale[66]; MI: Mood Inventory[67];

EORTC QLQ-C15-PAL: European Organization for Research and Treatment of Cancer, Quality of life questionnaire[68].
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Effect Sizes

Considering the advantage of RCT over pre-post studies, we will present the results of the meta-
analysis of the RCT studies first. We will then present the effect sizes of the changes in the
variables between the pre-test and the post-test of all the studies selected. The effect sizes of the
pre-post assessment do not take into account the control group of the RCT, however, they do
provide insight into the potential impact of the intervention over time.

Meta-analysis for data from randomised controlled studies

We performed meta-analyses for data from all RCT[54 55 57 58] for the variable pain including all
type of interventions. Since we only had two studies for the anxiety and well-being variables, and
no studies for the sleep variable, we did not perform meta-analyses for these three variables.
According to the analyses, the overall effect size associated with the interventions is SMD = -0.42
(p=.003; Cl =-0.70, -0.14; k = 4). Heterogeneity is negligible (Q = 1.23; p =.74; 12 = 0.00) but the
effect appears to be driven by the study of Gutgsell et al.[55] (Figure 2).

n SMD SE 1C 95% p-value
Liossi 2001 50 010 394 [-7.63; 7.83] .98 -
Brugnoli 2018 50 -1.45 2.92 [-7.17; 4.28] .62 i
Gutsgell 2013 200 -0.49  0.16 [-0.79; -0.18] 002 -
Warth 2015a 84 -0.08 0.35 [-0.77; 0.61) .82 ——
All (random effet) -0.42 0.14 [-0.70; - 0.14] 003 O
[ o ! v | e [ v

-8 K] -4 -2 0 2 4 6 8
Effect size with 95% CI

Figure 2

Forest plot — Effect of interventions on pain

The visual analysis of the Funnel Plot does not suggest a publication bias (online supplemental
eFigure 1). The Trim and Fill procedure[44] was found not to be significant, showing the absence
of publication bias.

Pre-Post Effect Sizes per Intervention

In the previous analyses, only four studies were considered. In order to take into account the data
from all the interventions selected at the end of the selection procedure, Table 2 presents the
pre-post data for each of the studies’ variables.

12


https://doi.org/10.1101/2022.01.20.22269568
http://creativecommons.org/licenses/by-nc-nd/4.0/

Table 2

Effect of the interventions on the variables pain, anxiety, sleep and well-being from the data of the experimental group

Author n Exp. Pain Anxiety Sleep Well-being
rou
group SMD (95% ClI) SMD (95% Cl) SMD (95% Cl) SMD (95% Cl)
HYPNOSIS
Brugnoli (2018) 25 -2.85 (-8.57; 2.87) -1.17 (-6.19; 3.85)
Liossi (2001) 25 -1.54 (-9.27; 6.19) -1.83%* (-3.35; -0.31) 1.32 (-0.24; 2.88)
Plaskota (2012) 21 -1.44 (-3.34; 0.46) 1.16  (-76.63;78.95) 0.90 (-70.4; 72.2)
o] Il rand
verafl random 2.39 (-6.99; 2.21) -1.65%* (-2.80; -0.5) 1.160 1.32 (-0.24; 2.88)
effect
MUSIC/HYPNOSIS (GUIDED IMAGERY)
Coelho (2018) 26 -1.58b (NA) 1.58 (NA)
Gutgsell (2013) 100 -0.76%** (-1.07;-0.46)
PREFERRED MUSIC

Nakayama (2009) 10 -0.42* (-0.79; -0.04) 0.39 (-0.09; 0.87)
Peng (2019) 46 -3.81%**a (-3.93;-3.69) -3.31%**a (-3.44;-3.18) 4.420%**2  (4.30; 4.54)
Warth (2018) 15 -0.35 (-1.9; 1.2) -0.34 (-1.79; 1.11) 0.47 (-0.84; 1.77)
Overall random

217 (-5.56; 1.22) -1.40 (-3.75; 0.95) 0.40 (-0.05; 0.85)
effect

MUSICOTHERAPY

Warth (2015a) 42 -0.21 (-0.9; 0.48) 0.75 (-3.82;5.32)
Warth (2015b) 9 -0.22 (-1.75; 1.31) 0.35 (-0.88; 1.58)
Overall random

-0.21 (-0.84; 0.42) 0.38 (-0.81; 1.56)

effect

Note. One study[56] had to be removed from the analyses, since it did not present data to calculate the SMD.
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a Extreme data (Z score > 3.29). b SMD calculated from the effect size expressed in r with the formula 7.5 recommended by Borenstein et al.
2021.[69]

*p <.05. **p <.01. ***p <.001
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The data retrieved from the hypnosis interventions showed large effect sizes for the variables
pain, anxiety, sleep, and well-being. The overall effect size was significant for global anxiety (SMD
=-1.65, p <.01).

For the music/hypnosis interventions, we found a large effect size for pain reduction. This effect
was significant for the Gutgsell et al. study[55] (SMD = -0.76, p <.001). Anxiety, sleep, and well-
being were not evaluated for this type of intervention.

Effect sizes showed large variations between studies using preferred music, with the study of Peng
et al. (2019) presenting extreme data with SMD> 3.3.[18] For the two other studies, the effects
are low-moderate for pain, anxiety, and well-being.[19 53] In all cases, the preferred music acts
on the four measured variables expectedly.

Two studies that have evaluated music therapy interventions report non-significant effects with
small effect sizes for the variable pain and small to moderate effect sizes for well-being.[52 58]
Anxiety and sleep were not measured in these studies.

Quality assessment

Risk of bias

The quality of the 11 studies selected was assessed using the RoB2 tool.[42] Only RCT studies have
been coded for the Domain 1 (risk of bias arising from the randomization process).The pre-post
studies were also assessed using this tool, except for Domain 1, which is exclusively relevant for
comparison groups. We also evaluated the acceptability, feasibility, and reliability of the
interventions. These results are summarised in Figure 3.

The randomised and concealed allocation until participants were enrolled and assigned to
interventions presents a medium or high risk of bias for almost all studies, except one.[55] All
participants and those delivering the interventions were therefore aware of the assigned
intervention during the trial but only three studies[51 52 58] present a high risk of bias for Domain
2 due to possible deviations from the intended interventions (effect of adhering to intervention).
Non-adherence to the assigned intervention regimen could have also affected outcomes.

The availability of data on attrition rates varied across studies. For two studies, the attrition rate
was very high[51 52] and for one study, the attrition rate was not indicated at all.[56] One study
showed a very high dropout rate for year 2 but no dropout rate for year 1[54]. However, six out
of the 13 dropouts were due to death and seven were due to an increase in the severity of the
diseases, which prevented them from going to the hospital for the intervention.

Behavioural approaches generally require an engagement of the participants in the intervention
and cannot rely on strict double-blinding procedures.[70] Whether administrators or participants
were aware of the intervention being administered may influence the outcome measure. For this
reason, Domain 4 (risk of bias in measurement of the outcome) was rated as a medium risk of bias
for all studies. Finally, for 10/11 studies, the risk of bias for the selection of the reported result
(Domain 5) was low. The only medium risk was coded for one study where there was no
description of planned analyses.
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Figure 3

Quality assessment of the studies (RoB2) and evaluation of acceptability, feasibility, and fidelity
of interventions.

Note. Domain 1: Risk of bias arising from the randomisation process; Domain 2b: Risk of bias due
to deviations from the intended interventions (effect of adhering to intervention); Domain 3: Risk
of bias due to missing outcome data; Domain 4: Risk of bias in measurement of the outcome;
Domain 5: Risk of bias in selection of the reported result.

Acceptability, Feasibility, Fidelity of the Interventions

One objective of the study was to analyse the feasibility, acceptability, and fidelity of the
interventions. The results will be presented according to each intervention program. More details
can be found in the online supplemental eTable 2.

Hypnosis Interventions

All three hypnosis studies detailed their intervention. The intervention was always delivered by a
hypnotherapist or therapists trained in hypnosis but only one[57] appears to have an intervention
manual allowing for accurate replication of the procedure.

These studies also encountered some difficulties in terms of acceptability and feasibility. Indeed,
two studies[51 54] observed a high attrition rate of their participants, representing respectively
26% and 48% (year 2). However, this dropout rate was largely explained by the death rate and by
the deterioration of health. The evaluation of the participants' interest in one study [51]
nevertheless indicated that they found the intervention enjoyable and useful.
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Hypnosis/Music Intervention

Both music/hypnosis interventions have a detailed intervention script. One study[50] followed all
the steps for the development and validation of a complex intervention suggested by the UK
Medical Research Council. The number of sessions (one or two) and the duration of each session
(between 13 and 20 min) are concise. The other study[55] requires the presence of a music
therapist and specific musical instruments. Finally, the attrition rate for both studies was also low,
however, recruitment seems to have been challenging (e.g. 200 out of 400 patients agreed to take
part in one study).[55]

Preferred Music

Interventions using preferred music are presented in three articles, however, none of them seem
to follow a specific intervention manual. The intervention took place over one session for two
studies[18 19] and over two sessions for the third.[53] Feasibility and acceptability are
appropriate considering the low attrition rate observed.

Musicotherapy

For Musicotherapy Interventions, the three studies of this review provided a detailed protocol.
For each of them, the interventions were detailed in the articles, although no manuals were
identified. These interventions used several techniques that required the presence of a music
therapist and specific equipment. The feasibility of the interventions was adequate, except for
one intervention,[52] which used vibroacoustic stimulation, where the attrition rate was 44.4%.
The authors also mentioned difficulties in recruiting participants. Nevertheless, patient
satisfaction with the music therapy intervention, as assessed by one study[56] reached 95.6%.

Discussion

This meta-analysis aimed to identify and evaluate the feasibility, acceptability, and protocol
fidelity of hypnosis and music interventions in the context of PC, and the effects of these
interventions on users. Through this review, we also aimed to assess whether the literature was
sufficient to make informed choices about the parameters of music and hypnotic interventions
that should be used for the management of pain, anxiety, sleep, and well-being in PC.

Effect Sizes

The meta-analysis of RCT data from four studies shows a moderate and significant effect size on
pain management in PC. This result combines all three types of intervention (hypnosis, music with
hypnosis and music only). With these initial data, one may assume that these interventions may
be appropriate for pain management in PC. However, this effect was primarily driven by the study
of Gutgsell et al.[55] testing a combined intervention involving hypnosis and musicin a large group
of participants.

The pre-post data results of the 11 experimental groups allow us to consider more studies
although they do not control for non-specific factors, such as the effect of the time and repetition
of measures. However, we can observe with these preliminary results that the effect sizes of the
hypnosis and preferred music interventions are very high for all four variables (pain, anxiety,
sleep, and well-being) and three variables (pain, anxiety, and sleep). The effect is also high for
music/hypnosis interventions for pain variable.
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Considering the presence of large confidence intervals, indicating high variability in the results
and/or small samples, we expect that by increasing the number of studies and participants,
statistical power could be increased. There are very few studies evaluating hypnosis,
music/hypnosis and music interventions for managing pain, anxiety, sleep, and well-being in PC,
and even less study with an RCT design. We can conclude that the early studies tend to be
favourable on the variables studied, however, it is too early to identify the characteristics of the
interventions that play a key role in their effectiveness and to determine what type of intervention
is most effective.

Risk of Bias
The risk of bias varies across studies. However, the very nature of hypnosis and music
interventions with people in PC make some criteria difficult to achieve.

First, given the difficulty of recruiting participants in the last moments of life and the ethical
importance of providing the best care to individuals, it may be difficult to include a control group
in the studies.

Secondly, for hypnosis or music RCT interventions, it is almost impossible to hide the nature of
the intervention from participants and practitioners. Biases associated with beliefs about the
effect of the intervention are therefore possible. Nevertheless, some authors have looked at
research designs where it is not possible to have true double-blind procedure. These authors have
suggested using a control condition of equivalent duration to the experimental condition for
which the providers have an equivalent level of expertise. They also suggested that participants
should be blinded to the intervention group (experimental or control).[70] The presence of a
control group with characteristics as similar as possible to the experimental group could thus help
reduce biases associated with belief in the intervention they belong to. Another strategy could be
to assess participants' level of confidence in the intervention before starting the experiment and
to use this variable as a moderator.

Although some options exist to reduce the risk of bias, the quality assessment of PC studies
involving behavioural interventions must be interpreted with caution as some criteria appear to
be less appropriate in this clinical setting.

Feasibility, acceptability, and fidelity

The feasibility analyses of the interventions provide a different perspective. Studies with multiple
intervention sessions faced challenges in retaining participants. Considering that mortality and
the deterioration of the health are inherent to end of life PC setting, we believe that particular
attention should be paid to the duration of the interventions and the length of each session to
ensure that benefits can be achieved rapidly. The intervention itself should be designed to
minimise fatigue in participants.

The user's interest in participating in the intervention is also an important aspect. By taking a more
pragmatic approach and allowing participants to choose between different interventions, we can
expect retention rates to be higher.

Particular attention should be paid to the development and use of a detailed intervention manual
to ensure fidelity and consistency in the intervention. Few studies have reported using such a
protocol, leaving room for significant variation in the intervention, minimising its fidelity and the
validity of the study. However, a balance must be struck between achieving internal validity in
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“explanatory” studies and achieving external validity in pragmatic studies.[71] To ensure both the
proper integration of an intervention in a setting and good internal validity, we believe that a
detailed protocol that leaves room for a certain amount of flexibility in its implementation is a
preferred option. This balance may be even more adapted to behavioural interventions intended
to provide comfort care based on person-centred principles,[72] leaving the possibility of adapting
the intervention to each user and to each environment.

Limitations

The current study has some limitations. We only included articles in English and French. To
achieve the objectives of this systematic review, we also excluded some studies because of the
lack of precision of their protocol, thus reducing the size of our sample and the scope of the
conclusions we can make. This limitation reflects the state of the field and strongly calls for
improvement in the detailed description of the interventions in future studies.

Future Directions

Hypnosis and music interventions for the management of pain, anxiety, sleep, and well-being in
the PC setting are fairly recent. Nevertheless, the promising preliminary results obtained in the
meta-analysis warrant the development of such interventions.

Future studies, with well-structured approaches, will undoubtedly highlight the essential
components to be integrated into the interventions, their appropriate combination, as well as the
length and number of sessions to be targeted.

For hypnosis interventions, research should focus on optimizing induction and suggestions in
clinical contexts. With regard to musical interventions, the type of music to be used, the ideal
duration, and how to integrate it into PC interventions are also variables to be further evaluated.
Finally, although preliminary findings appear promising, the analysis of the added value of
combining music and hypnosis interventions, as well as how to potentiate their respective effects,
remains to be done more extensively.

Conclusion

Despite the limitations associated with the small number of studies, the very large effect sizes
obtained in several studies is stimulating and justify further studies of hypnosis, hypnosis-music,
and music interventions for pain, anxiety, sleep, and well-being management in PC. These
interventions have the potential to address an important need while presenting minimal risk of
side effects. These approaches should be designed following the principles of person-centred
medicine, taking into account individual preferences, yet this flexibility must be operationalised
in intervention manuals to insure replicability.
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