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ABSTRACT

Posttraumatic stress disorder and neurocognitive disorders are highly
comorbid. They share similar symptoms such as brain atrophy
(hippocampus, amygdala, etc.), cognitive and behavioral disorders
(amnesia, executive dysfunction, depression, aggressivity, etc.). A
comorbidity implies specificities regarding the symptoms (increase
wandering, screaming, sleep disturbances), and there is a lack of
evidence-based methods for its treatment. Music therapy is
recommended for neuropsychiatric symptoms in neurocognitive disorder.

We suggest that it can reduce symptoms of posttraumatic stress disorder.

A single case experimental design with AB multiple baselines was
conducted with 4 participants suffering from posttraumatic stress disorder
and  neurocognitive  disorder.  Posttraumatic  stress  disorder,
neuropsychiatric symptoms, self-esteem and well-being were assessed.

Interventions consisted of 7 music therapy sessions.

The visual and statistical results highlighted an improvement in
posttraumatic stress disorder symptoms, neuropsychiatric symptoms and
well-being. Self-esteem results are reserved since benefits are clinically
observed. Patients mentioned their traumatic event, and posttraumatic
stress disorder could not be diagnosed.

Music therapy appears efficient for posttraumatic stress disorder with
neurocognitive patients, and its impact should be explored in detail. This
clinical study also highlighted the need to improve PTSD diagnosis for
elderly individuals with neurocognitive disorders.

Keywords: Single Case Experimental Design; Posttraumatic Stress
Disorder; Neurocognitive disorder; Music therapy; dementia; PTSD care;

Trauma; Non-pharmacological treatment; Alzheimer’s disease; Music.
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Introduction

Neurocognitive disorders (NCD) affect 55 million
people’. They cause brain atrophies in region such
as the temporal lobe and limbic system, leading to
cognitive impairment like amnesia or executive
dysfunction?. Neuropsychiatric symptoms, including
irritability, depressive symptoms, and agitation, are
commonly observed and often result from unmet
needs and because of reduced functioning®.
Ageing may negatively impact self-esteem due to
changes in physical health, socioeconomic status,
coping
Additionally, NCDs affect patients’ autonomy,

and less efficient mechanisms*>.
frequently resulting in lower self-esteem and/or
well-being®.  Non-pharmacological approaches,
such as music therapy, are recommended to

alleviate symptoms’.

Each year, 12 million Americans experience
Posttraumatic  Stress Disorder (PTSD)®. This
disorder develops following a traumatic event and
disrupt the limbic system'’s function’. Symptoms
include intrusive symptoms (such as recurrent
dreams, flashbacks), avoidance behaviour, persistent
negative alterations in cognitions and mood
arousal and reactivity alterations (such as irritability
and hypervigilance)'™. This wide range of symptoms,
particularly the negative cognition, often results in
self-blaming and low self-esteem'’. The well-being
of patients with PTSD is diminished, as these
symptoms interfere with daily life and lower quality
of life’?. While pharmacological treatments are
available, their effects are limited'. Recommended
psychotherapies for both children and adults
include Eye Movement Desensitization and

Reprocessing and Cognitive Behavior Therapy' ™.

Given the prevalence of both pathologies, a
comorbidity is highly likely. Moreover, research
indicates posttraumatic stress disorder can
increase the risk of developing neurocognitive
disorders by up to 70%' due to hippocampal
atrophy'®", decreased grey matter, and a lower
quality of life'. Additionally, neurocognitive disorders
can elevate the risk of developing or resurfacing

PTSD. Although neurocognitive disorders cause

memory impairment, traumatic memories often
exhibit stronger resistance to deterioration
associated with NCD'"?°. Cognitive impairment
may lead to inhibitory dysfunction, causing trauma
resurgence?!, weaker coping mechanisms, and
poor environmental understanding, making it
Additionally,

responsible  for trauma

seem threatening®. amygdala
atrophy, which is
resurgence, can occur®®. Finally, an Alzheimer’s
disease diagnosis is often perceived as a “death
sentence”, with patients described as “empty
shell” or “living dead” #. The fear of developing
Alzheimer's disease, losing autonomy, and

experiencing neglect in nursing home s
prevalent”?. Therefore, the diagnosis of an NCD
can be traumatic, impacting patients’ moral and
physical integrity, and potentially engendering

posttraumatic stress disorder.

Given the likelihood of comorbidity between both

disorders, it is crucial to enhance our
understanding of this relationship and its
characteristics”. Symptoms of PTSD often worsen
after the onset of neurocognitive disorder®.
Patients commonly experience increased sleep
disturbances, irritability and a negative emotional
state?’. Caregivers report significant challenges in
individuals  both

Therefore, it is essential to provide appropriate for

28,29

managing disorders

both patients and their caregivers.

As a treatment for posttraumatic disorder,
individuals with NCD may engage in Eye
Movement Desensitization Therapy and Cognitive
Behavior Therapy if their cognitive abilities are
relatively preserved®. However, these
psychotherapies require significant cognitive
resources, including autobiographic memory,
attention deployment, and working memory?'-33.
This poses challenges for patients with severe
NCD, limiting their access to treatment. Other non-
pharmacological approaches have been studied
with older adults and display positive effects on
PTSD, such as active music therapy, yoga, and
writing therapy*%. Although their implementation

with patients with neurocognitive disorder can be
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complex'?*

, unlike receptive music therapy. This
approach consists in listening and spontaneously
responding to music*’, and can be combined with

3837 Some

other techniques such as imagery
authors suggest that receptive music therapy,
helps regulate the limbic system, particularly the
amygdala and hippocampus, which may explain its
effectiveness in treating anxiety-related
disorders*#!. In PTSD, the amygdala contributes to
negative mood alterations, including emotional
numbness and anger, and plays a significant role in
traumatic memory"*%.  The hippocampus is
responsible for the context of a memory and the
cues associated with it*2. In PTSD, the context of
the traumatic memory is often inappropriate,
causing neutral and unrelated stimuli to trigger
symptoms such as flashbacks and re-enactments:
Receptive music therapy may alleviate those
symptoms by restoring normal functioning in the
limbic system. This non-pharmacological approach

has also demonstrated beneficial results in

veterans®44

, refugees®, and Cognitive Behavior
Therapy resistant patients*. However, no studies
have evaluated the impact of receptive music
therapy alone on PTSD symptoms, with a sample

of patients with neurocognitive disorder.

This research aims to investigate the impact of
receptive music therapy on PTSD symptoms in a

sample of patients with NCD. It is hypothesized
that receptive music therapy will reduce PTSD
symptoms and neuropsychiatric symptoms, while

also improving self-esteem and well-being.

Method

DESIGN
A single case-experimental with  AB

multiple baselines was developed to test the

design

hypothesis*’“¢. This pilot study was conducted in a
day centre for people suffering from NCD.

The first phase (phase A) was the baseline period,
during which assessments were conducted without
interventions to collect control data. Participants
underwent a baseline period lasting between 5 to
8 weeks, as shown in Table 1. The multiple baseline
design is specific to SCED and helps reduce bias,
as repetitive assessments during the baseline can
improve the participants’ general state (e.g.,
reducing anxiety, improving therapeutic alliance,
etc.). By introducing the interventions at different
times for each participant, the observed benefits
are more likely attributable to the interventions.
The length of the baseline period was randomised.

Table 1 Description of the Participants and their Results

. . A Cohen A Glass A Cohen A Glass
Sex Age Diag MMSE Traumatic event(s) Degree A B
NPI NPI Ros Ros
Stroke causing
P1 F 74 VaD 17 . . SC 5 7 -0.711 -0.933 0.540 0.738
hemiplegia
Death of two of
P2 F 75 VaD 12 SC 6 7 -2.780 -3.750 0.278 0.749
sons
Death and funerals
P3| F 88 VaD 27 ND 7 7 -2.880 -4.006 3.989 3.301
of husband
Death of twin
PA|l M 78 AD 9 MD 8 7 -1.710 -3.141 -0.380 -0.571
brother, WWII

Abbreviations: P1: Participant 1; P2: Participant 2; P3: Participant 3; P4: Participant 4, MMSE: Mini Mental Examination Scale; A: Phase A (baseline);
B: Phase B (interventions); NPI: Neuropsychiatric inventory; Ros: Rosenberg; F: feminine; M: masculine; VaD: Vascular dementia; AD: Alzheimer's
Disease; WWII: World War II; SC: School Certificate; ND: Nursing diploma; MD: Doctor of Medicine

The intervention phase (phase B) consisted of
weekly sessions of receptive music therapy, totalling

7 sessions®. To improve the integrity of the study,

the interventions (phase B) and the assessments
(phase A and B) were conducted by different
individuals, making this a single-blind trial.

© 2024 European Society of Medicine 3



PARTICIPANTS
Participants were orally recruited from a day care
centre for older adults experiencing autonomy
loss. The inclusion criteria required to have both a
PTSD and a NCD diagnosis, exhibit neuropsychiatric
symptoms, and appreciate classical music. Patients
with hearing impairments that would prevent them
from listening music where excluded the study.
had to be established by
professional  (e.g.

neurologist, general practitioner) and validated

Both diagnoses
appropriate psychiatrist,

using appropriate instruments. Posttraumatic
stress disorder was confirmed using DSM-5
criteria’, while the Mini Mental State Examination
was employed to confirm NCD diagnosis®.
Neuropsychiatric symptoms were assessed using
the Neuropsychiatric Inventory®®. Based on these
criteria, four participants have been included in the

study (mean age = 79.6; SD = 5.86) (see Table 1).

Participant 1 was included in the study due to a
stroke which left her hemiplegic; her sudden loss
of independence was a traumatic experience for
her. Participant 2 experienced the sudden loss of
her two sons within two years. Participant 3
experienced significant trauma after losing her
husband, from whom she was the primary
caregiver. The funeral, during which she had to
perform corpse cleansing, was particularly difficult.
Participant 4 lost his twin brother under difficult
circumstances at the age of 20 and experienced a
resurgence of PTSD.

CONTEXT & ETHIC
The entire experiment took place within the day

care centre as part of the patients’ routine care.

The
explained to both the patients and their primary

protocol and participants’ rights were
caregiver. An information letter detailing the
experiment and contact information for the
investigators was provided to them. Subsequently,
a consent form was administered and signed by
both the patient and their primary caregiver. Also,
the patients’ consent was asked before every
intervention. As outlined in the information letter,
this study adhered to the principles of the
Declaration of Helsinki. The study was conducted
as part of the patients’ standard care at the day

care centre.

MEASURES
All
professional caregivers from the day center.

hetero assessments were conducted by

Whenever feasible and appropriate, personal
caregivers were also involved in the hetero
assessment for participants 1, 2 and 4. Due to living
alone, participant 3's assessments were exclusively
conducted with professional caregivers. We aimed
to rely on hetero evaluations extensively to
minimize the cognitive load on participants. Given
their neurocognitive disorders, we anticipated that
patients may find it challenging to complete
multiple scales weekly. Posttraumatic = Stress
Disorder was assessed qualitatively using DSM-5
This
administered at the beginning (TO) and end of
phase A (T1), and at the end of phase B (T2) as

shown in Table 2.

criteria®. hetero-assessment tool was

Table 2 SPIRIT flow chart for study enrolment, interventions and assessments

Phase A Phase Follow-up

TIMEPOINT Enrolment B

T0 T1 T2 T3 T4 T5
Eligibility screen X
Informed consent X
INTERVENTION X
ASSESSMENTS :
PCL-S X X X X X X
DSM-5 PTSD criteria X X X X X X

© 2024 European Society of Medicine 4



Phase
Phase A Follow-up
TIMEPOINT Enrolment B
TO T T2 T3 T4 T5
NP ¢ ¢ X X X
Rosenberg . . X X X
WEMWBS X X X X X X

Abbreviations and notes: TO: Beginning of phase A; T1: end of phase A; T2: end of phase B; T3: 1 month follow-up; T4: 3 month follow-up; T5: 6
month follow-up; PCL-S: PTSD Checklist Scale Specific; DSM-5: Diagnostic and Statistical Manual of Mental Disorder 5% edition; Posttraumatic Stress
Disorder; NPI: Neuropsychiatric Inventory; WEMWBS: Warwick-Edinburgh Mental Well-being Scale

To further support the PTSD assessment, the PTSD
Checklist (PCL-S)
administered®’. This self-assessment

Scale Specific was also
instrument
allows for a quantitative evaluation of the PTSD
symptoms. It consists of 17 questions, with patients
rating the severity of their symptoms on a Likert
scale from 1 (“Not at all”) to 5 (“Extremely”), resulting
in scores ranging from 5 to 85. The pathological
threshold is 44; however, patients scoring above 34
should be referred for appropriate psychotherapy,
while those scoring 34 or below should be
informed about PTSD and monitored regularly®.
The French version of the PCL-S demonstrates
excellent internal consistency (a = 0.94)*". The PCL-
S was administered at the same frequency than the

DSM-5 assessments (see Table 2).

The neuropsychiatric symptoms were assessed
weekly throughout both phases (details in Table 2),
using the Neuropsychiatric Inventory (NPI)*®. This

both
quantitative assessment of the neuropsychiatric

instrument  enables qualitative  and
symptoms, evaluating 12 different domains for
presence, frequency, and severity. The total score
ranges from 0 to 144, with each domain scored
from 0 to 12; a score above 2 in any domain is

considered pathological®.

The Rosenberg Self-Esteem Scale> was used to
assess the patients’ self-esteem weekly during
phases A and B (see Table 2). This self-assessment
instrument consists of 10 items rated on a scale
from 1 (“Totally disagree”) to 4 (“Totally agree”),
providing a quantitative measure of self-esteem.
The scale includes both positive and negative
items related to self-esteem, with global scores

ranging from 10 to 40. The instrument demonstrates

good internal consistency (a = 0.90)*. A score below
25 indicates very low self-esteem; scores between
25 and 31 indicate low self-esteem; scores between
31 and 34 indicate average self-esteem; and scores
between 34 and 39 indicate high self-esteem.

Patients’ well-being was assessed using the
Warwick-Edinburgh  Mental Well-being Scale
(WEMWABS)*’. This scale consists of 14 items rated
from 1 (“Never”) to 5 ("All the time"), providing a
total score range of 14 to 70 to quantify the
intensity of patients’ well-being as perceived by
The

psychometric properties across three different

them. instrument  demonstrated good
samples, with an internal consistency ranging from
0.85 to 0.89”. According to the National Health
Service Scotland®®, a score of 40 or below is
concerning and indicates a significant risk of
depression, warranting professional intervention.
Scores between 41 and 45 suggest significant
psychological distress. Authors also propose a
change of at least 3 points indicates a significative
change. Therefore, these cut-off points were used
to interpret the data. The WEMWABS assessments
were conducted at TO, T1 and T2, as detailed Table
2, to facilitate the assessments for participants with

cognitive impairment.

Self-assessment scales (WEMWBS, Rosenberg,
PCL-S) were administered to patients in presence
of the facility psychologist who helped and
they had. Hetero
assessments were also conducted by the facility

answered any questions
psychologist, and professional and personal carers
when feasible and relevant (P1, P2 and P4). Follow-
up assessments were conducted at 1 month (T3), 3
months (T4) and 6 months (T5) for all the variables.

© 2024 European Society of Medicine 5



INTERVENTION

As previously described, music therapy is a non-
pharmacological approach, widely used with
patients with NCD to treat various neuropsychiatric
symptoms. It is described as the use of musical
elements to improve cognitive abilities,
neuropsychiatric symptoms, or physical abilities™.
Receptive music therapy, also qualified as passive,
consists of passively listening to structured music,
specifically selected to achieve specific goals®. In
this study, a U sequence was used®®®', which
consists of three phases®®¢'. The first is
characterized by a descending sequence where
beats per minute of the songs progressively
decrease, inducing relaxation. The second phase
features songs with a consistently low beats per
minute to maintain a state of relaxation. Finally, the
third phase gradually increases the beats per
minute to re-energize patients while keeping them
calm. During the interventions, participants were
encouraged to express their feelings, memories,
and perceptions related to the music. They
interacted with each other and with the
experimenter, making each session unique based
on the participants’ feelings and comments. After
all the songs were played, a debriefing was
conducted to discuss how they felt during the
session and their current state. Each session was

planned to last one hour.

The interventions (phase B) were conducted in
small groups, consisting of participants and
randomly selected patients, totalling 2 to 6
individuals. The random patients were chosen
based on their neuropsychiatric symptoms to also
benefit from the interventions. Participants listened
to preselected music®?, which comprised non-vocal
piano pieces to create an enveloping and warm
continuum®. Each session featured the same 33-
minute playlist. The playlist used for this study is
not published yet, as it is part of an ongoing study,
but it can be requested to the corresponding
author. The sessions were conducted by a
psychologist trained in receptive music-therapy.
Each session began with a debriefing about

participants’ general condition and a check-up of

their basic needs (thirst, hunger, bathroom needs).
Following this, the session outline was discussed,
including a reference to the previous session.
Participants were seated comfortably during the

session, and the music was then played.

DATA ANALYSIS

Posttraumatic stress disorder, assessed using DSM-
5 criteria, were analysed by comparing the
presence or absence of symptoms for each patient
across the two phases. The PCL-S was also
administered at the same frequency as possible, as
described earlier. A cut-off score of 44 or above on
the PCL-S was considered pathological. Results are
depicted on participants’ graphs.

Qualitative analyses for neuropsychiatric symptoms
(NPI) and self-esteem (Rosenberg scale) were
conducted using the split-middle method*¢ to
highlight the linear trend of each phase. As
recommended by guidelines®®, quantitative analyses
included Cohen’s delta and Glass's delta® to evaluate
the general effect size, and Tau-U determine the
non-overlap between phases A and B®’.

Mental well-being, measured by the WEMWBS,
was assessed at the beginning and end of phase A
(TO and T1, see Table 2), then at the end of phase
B. Following NHS recommendations, we used the
cut-off (score between 41 and 45 suggest
psychological distress) and reported significant
change®® to analyse data.

It is important to note that personal negative
events occurred for some participants during the
protocol, which adversely affected the results.
These events are respectively indicated by symbols

on the participants’ graphs.

Results

POSTTRAUMATIC STRESS DISORDER

At TO and T1, all participants met full DSM-5 PTSD
criteria as assessed by professional caregivers
(Table 3). However, participants 1 and 4 did not
complete the PCL-S assessment during phase A
due to psychological distress. Participant 2 initially
stated not having experienced a traumatic event,

© 2024 European Society of Medicine 6



despite spontaneously mentioning it with
caregivers. She completed the PCL-S at T1. For
participants he completed PCL-S at TO and T1
indicated scores above the pathological threshold
(Figure 1). Following the interventions (T2), all
participants no longer met the full DSM-5 PTSD

criteria (Table 3). The PCL-S scores for participants

Figure 1

2 and 3 decreased below pathological threshold
(Figure 1). While PTSD symptoms fluctuated
between T2 and T5, none of the participants met
the full diagnostic criteria again or scored above

pathological threshold (Figure 1).

PTSD scores on the PCL-S depending on the timepoint

55

Phase A Phase B

50

45

40

35

PCL-S score

30

25

20

15
T0 T1 T2

Follow-up

T3 T4 T5

Timepoint

—e-P1 P2 —&-P3

P4 --- PCL-S cut off score

Abbreviations: PTSD = Posttraumatic Stress Disorder; PCL-5 = Posttraumatic stress disorder checklist

Table 3 PTSD Criteria from DSM-5 met by each Participants Depending on the Time of the Protocol.

Participants T0 T T2 T3 T4 T5
P1 A B,CDE A B,CD,E A B, D A A B, D A
P2 A B,CDE A B,CD,E A B A B A B A E
P3 A B,CDE A B,CD,E A A D A A
P4 A B,CDE A B,CD,E A B A B E A B E A B,D

Abbreviations and notes: NA: Non assessable; PTSD: Posttraumatic stress disorder; DSM-5: Diagnostic and Statistical manual of mental disorders

fifth edition. Grey cells indicate patient meeting full DSM-5 criteria

Post-intervention, participant 1 met psychological
distress related to trauma stimuli (criterion B) and
negatives beliefs about herself and persistent
negative emotional state of shame (criterion D). By
T3, she reported some negative and persistent

expectations about herself due to her hemiplegia.

By T4, she met the same symptoms than at T2. At
T5, participant 1 exhibited negative beliefs about
herself (criterion D) and sleep disturbances
(criterion E). From T2 to T5, her PCL-S scores
remained below the pathological threshold (24-29;
Figure 2).

© 2024 European Society of Medicine 7



Figure 2

Visual analysis of P1 scores depending on the sessions

Phase A Phase B Follow-up
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* Negative event
Abbreviations: NPI = Neuropsychiatric Inventory; PCL-S = Posttraumatic stress disorder checklist; Ros = Rosenberg; SM =
Split-middle
At T2, participant 2 displayed psychological distress persistent negative mood alteration and sleep
when exposed to trauma-related stimuli (criterion disturbances. By T5, irritable and reckless
B) and some persistent negative emotional state. behaviours were observed (criterion E). Despite
During T3 assessment, she reported nightmares these symptoms, full PTSD criteria were not met,

(criterion B) and some hypervigilance. At T4, the and PCL-S scores ranged from 21 to 24 (Figure 3).

nightmares remained (criterion B), with some

Figure 3

Visual analysis of P2 scores depending on the sessions

70
60
4
50 52
3 40
8
wv
30 33
20
10
0
1
«+®@-+ NPI

Phase A Phase B Follow-up
®
62 68 &
g 5 S
LI 8 - 58 56
oy, & A A
56 2 A
20 .,
6248
46.
s LN
L., s 40"
. | & 3(,4'----ﬁ""'"‘s‘;"”37 38 | »
® 3y 33 34 = 34
30 o
21 o B g
o 2418 24 5
+ 21 -
; " "
..... .. | oo, 2
51 g+. ‘e
2 3 4 5 6 /) 8 9 10 11 12 13 +1 +3  +6
Sessions
«+®-+- Rosenberg A WEMWBS 0O PCL-S NPISM —— Ros SM

Abbreviations: NPI = Neuropsychiatric Inventory; PCL-S = Posttraumatic stress disorder checklist; Ros = Rosenberg; SM = Split-

middle

Following intervention, participants 3 exhibited mood alterations persisted. At T5, caregivers
signs of negative mood alteration and sleep noted startle reactions. Post-interventions, PTSD
disturbances. At T3 she met criterion D indicating diagnostic criteria were not met, and the PCL-S
negative mood alteration and cognitive, while still scores of participant 3 remained non-pathological

having sleep disturbances. By T4, only negative (21-27; Figure 4).
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Figure 4

Visual analysis of P3 scores depending on the sessions
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The war in Ukraine exacerbated participant 4's
symptoms during phase B (Figure 5), but post-
intervention he only displayed distressing dreams
and psychological distress (criterion B). By T3, he
and
Despite

disorders
E).
ongoing PTSD symptoms, their intensity had
the PCL-S
participant 4 discussed improvement

also  experienced sleeping

concentration disorders (criterion

lessened.  During assessment,
his

psychological state, expressing ongoing sadness

in

but acknowledging overall improvement. At T4, he
exhibited physiological reactions to trauma related

Figure 5

middle

cues (criterion B) and difficulties concentrating and
sleeping (criterion E). While he also experienced
some physiological reactions, it was not met as it
At TS5,
having  distressing

was neither persistent nor intense.

4

memories (criterion B), reduced interest in activities

participant continued
and detachment from loved ones (criterion D),
while continuing displaying sleep disturbances.
Post-intervention and throughout the follow-up
period, PTSD criteria were not met, and PCL-S
scores remained below pathological threshold (26-
32; Figure 5).

Visual analysis of P4 scores depending on the sessions
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Abbreviations: NPI = Neuropsychiatric Inventory; PCL-S = Posttraumatic stress disorder checklist; Ros = Rosenberg; SM = Split-middle
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NEUROPSYCHIATRIC SYMPTOMS

Overall, receptive music therapy significantly
reduced neuropsychiatric symptoms for all
participants during phase B, with stable results
throughout the 6-month follow-up period. The
intervention effectively reversed the upward trend
observed during phase A, providing a clinically

meaningful benefit across various symptoms.

During phase A, participant 1 exhibited various
neuropsychiatric symptoms: delusions, hallucinations,
agitation and aggressivity, depressive symptoms,
anxiety, and sleeping disorders (median = 37; split
1 = 33; split 2 = 38) with fluctuating severity and
frequency as shown in Figure 2. Phase B scores
indicated significant decrease of symptoms
(median = 33; split 1 = 42; split 2 = 18.5),
corroborated by results in Table 1. At T3, P1
reported depressive symptoms (score = 1) and
sleeping disorders (score = 1). A peak occurred at
T4, characterized by depressive symptoms (score =
12) and sleep disturbance (score = 2); the latter
persisted at T5 (score = 3).

Participant 2 exhibited a wide range of
neuropsychiatric symptoms during phase A,
including delusions, agitation and aggressivity,
depressive symptoms, anxiety, apathy, euphoria
disinhibition,

disturbances and sleeping disorders (Figure 3).

and elation, irritability, motor
Symptoms  fluctuated during baseline while
remaining severe (median = 54; split 1 = 48; split 2
= 62). In phase B, neuropsychiatric symptoms
showed a marked decrease (median = 5; split 1 =
16.5; split 2 = 3) until she only displayed depressive
symptoms (score = 4) and anxiety (score = 1).
Results in Table 1 indicate significant reduction in
overall neuropsychiatric symptoms. At T3,
participant 2 experienced depressive symptoms
and anxiety (scores = 1), along with irritability and
aggressivity (scores = 2). By T4, she exhibited sleep
disturbances (score = 1), anxiety and depressive
symptoms (scores = 2). At T5, only anxiety and

depressive symptoms remained (scores = 2).

Participant 3 exhibited depressive symptoms,
anxiety, and sleeping disorders with varying

severity and frequency (Figure 4). Scores increased
during phase A (median = 30; split 1 = 28; split 2 =
33) and decreased in phase B (median = 4; split 1
= 13; split 2 = 2.5) until reaching a floor effect from
the 4™ intervention onward. These results indicated
a significant impact of the interventions (details in
Table 1). From T2 to T4, only depressive symptoms
persisted (scores = 1). At T5, participant 3 exhibited

signs of anxiety and irritability (scores = 1).

At TO, exhibited
neuropsychiatric symptoms with a score above
threshold  (>2):
depressive

participant 4 various

pathological agitation and

aggressivity, symptoms, anxiety,
euphoria and elation, apathy, motor disturbances,
disinhibition, delusions, and irritability. Symptoms
fluctuated during phase A (Figure 5), with an
upward trend (median = 48.5; split 1 = 44; split 2 =
56.5) and a decreasing trend during phase B
(median = 11; split 1 = 35; split 2 = 8) with a
significant effect size (details in Table 1). However,
Tau-U analysis was not significant despite being
close to the threshold (Table 1). At T2, participant
4 displayed sleep disturbance (score = 2) and
depressive symptoms (score = 6). At T3, similar
symptoms persisted, along with elation behaviours
(score = 1). By T4, he exhibited depressive
symptoms (score = 2), elation disorders,
disinhibition behaviours, and sleep disturbances
(scores = 1). At T5, participant 4 displayed
depressive symptoms (score = 4), anxiety, apathy,

and sleep disturbances (scores = 1).

SELF-ESTEEM

For all participants, self-esteem scores were higher
at T2 compared to TO. However, analysis did not
reveal significant differences across the study
(Table 1). Although participants showed small
improvements, receptive music therapy did not

significantly enhanced participants' self-esteem.

For participants 1, results decreased during phase
A and increased in phase B (Figure 2). Her scores
fluctuated between low and very low levels during
phase A (median = 22; split 1 = 22; split 2 = 17),
while fluctuating between very low and strong in
phase B (median = 23; split 1 = 16; split 2 = 31).
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Her self-esteem decreased after T2, as follow-ups

scores ranged from range 21 to 38.

Throughout phase A, participant 2 displayed a
small reduction of her self-esteem, followed by a
small increase in phase B (Figure 3). During phase
A, her scored fluctuating between low and strong
(median = 34; split 1 = 35; split 2 = 33) and it
increased to vary between average and strong
during phase B (median = 36; split 1 = 33.5; split 2
= 37). All follow-ups’ scores indicated strong self-
esteem (range 34-40).

Participants 3 displayed a small improvement of
her self-esteem before the interventions, which
intensified during the interventions (Figure 4).
During phase A, scores indicated low self-esteem
category (median = 26; split 1 = 24.5; split 2 =
26.5). It increased in phase B, until reaching the
high self-esteem category (median = 36; split 1 =
34; split 2 = 38) and indicating significant
improvement, as shown in Table 1. Results during
the follow-ups remained stable (range 36-38).

Participant 4 exhibited decreasing self-esteem in
phase A, followed by increasing scores in phase B
(Figure 5). During phase A, scores oscillated
between low and average (median = 30.5; split 1 =
29.5; 31.5), while in phase B they varied between
average and strong (median = 30; split 1 = 29; split
2 = 29). Results remained stable during follow-ups
(range 36-38).

WELL-BEING

Well-being of both participants 1 and 3 followed
the same pattern, characterized by a small increase
between TO and T1, and a significant improvement
between T1 and T2. Participant 1 exhibited significant
psychological distress at TO (Figure 2), with her
score rising slightly at T1 but still indicated distress.
During phase B, her score increased further,
reaching a non-concerning score at T2. These
results were stable through all follow-ups. Similarly,
participant 3 showed significant psychological
distress at TO (Figure 4), with a slight increase
during phase A reaching a non-concerning score.
Her score improved further during phase B and

remained stable throughout follow-ups.

For participants 2 and 4, their well-being was
initially satisfying at TO (Figures 3 and 5), but
declined during phase A, indicating psychological
distress for participant 2, while remaining satisfying
for participant 4. During phase B, their well-being
significantly increased, reaching similar scores than
at TO. Scores remained stable for participant 2, and
participant 4 displayed improvement in his well-

being through follow-ups.

Discussion
The aim of this study was to investigate the effects
of receptive music therapy on PTSD symptoms in
patients with a NCD and exhibiting neuropsychiatric
symptoms. An AB single case experimental design
with multiple baselines was implemented with four
patients with PTSD and NCD (Table 1). Results
showed a significant reduction in PTSD symptoms
following the intervention, with nearly all
symptoms disappearing (Table 3), and DSM-5
criteria for PTSD were no longer met. These effects
remained stable for up to 6é-months post-
interventions. Regarding
(Table 1),

significant improvement, consistent with findings

neuropsychiatric

symptoms participants  showed
from previous studies’%“®. Notably, the most
substantial reduction occurred after the second
session of music therapy. Clinically, patients’ self-
esteem improved by T2, as indicated by clinical
observations and scale cut-off scores®. However,
statistical analysis did not reveal a significant
benefit of the interventions on self-esteem. For
participants 1 and 3, well-being increased during
phase A, and then improved further during phase
B. For participants 2 and 4, who had the most
severe cognitive impairment and pronounced
neuropsychiatric symptoms (Table 1), they initially
experienced decline in well-being due to severity
of their cognitive impairment and neuropsychiatric
symptoms. They often result from unmet needs**’
and directly affect quality of life and exacerbate
NCD’®". Thus, severe cognitive impairment and
neuropsychiatric symptoms had a negative impact
on patients’ well-being. In conclusion, receptive

music therapy interventions had benefits on
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participants’ PTSD, neuropsychiatric symptoms,
and overall well-being. Additionally, the protocol
appeared to improve patients’ self-esteem even if

it is not corroborated by analysis (Table 1).

Although all patients exhibited stronger self-
esteem after the interventions, the analysis did not
reveal a statistically significant difference, likely
because self-esteem increased during the baseline
period, potentially due to the clinician’s interventions.
In prioritizing patient well-being and ethical
considerations, the clinician employed clinical
techniques such as reassurance’? and validation to

prevent psychological distress.

The impact of music therapy on various
neuropsychiatric symptoms has been well-
documented in numerous studies’¢%8. Therefore,
results concerning neuropsychiatric symptoms are
in the line with existing literature and confirm the
relevance of our protocol. The innovative aspect
lies in the PTSD outcomes. The reduction of the
symptoms (Table 3) to the point where they could
no longer be confirmed by assessment tools may
be attributed to music’s influence on the limbic
system®. The limbic system, including the
amygdala, hippocampus and prefrontal cortex, is
known to be dysfunctional in PTSD'"'427374 These
dysfunctions prevent the anterior cingulate cortex
from inhibiting the amygdala, thus triggering a fear
response. Some authors have proposed that music
could be used to treat anxiety-related disorders,
such as PTSD, by helping regulate the amygdala
and hippocampus®'. This hypothesis is supported
by our findings, which suggest that the regulation
of the limbic system reduced fear responses and
decreased  PTSD
Investigating brain activity during receptive music

subsequently symptoms.
therapy sessions could provide further insights into

the underlying mechanisms.

An identified limitation of this study is the limited
number of PTSD assessment throughout the
protocol. Initially, the PCL-S was not administered
weekly because frequent repetition of the questions
could have increased participants’ psychological

distress’”®. To minimize psychological distress for

patients, we chose to limit the use of PTSD scales,
which can be distressful for patient. In our effort to
prevent any risk to participants, it was not always
possible to complete the PCL-S. Some patients
denied having experienced traumatic events
(participants 1 and 2), and for one patient
(participant 4), recalling the traumatic event was
too painful, leading to interrupted assessments at
TO and T1. These challenges with self-assessment
tools, during TO and T1, led us to explore potential
reasons for patients’ difficulties in completing the
PCL-S. We hypothesized that this may be due to
behavioural avoidance, possibly stemming from an
avoidant coping strategy’®. This strategy, although
used to manage psychological distress, is
correlated with increased PTSD symptoms’®’’. A
component of this strategy is a reduced ability to
retrieve autobiographical memories” which can
make recalling specific memories difficult. This may
explain why our participants were not always able
to spontaneously mention their traumatic events,
even when completing the PCL-S. This limitation
underscores the lack of appropriate instruments for
screening PTSD in older adults with neurocognitive
disorder. Moreover, literature highlights specific
challenges related to comorbidity between
posttraumatic stress disorder and NCD, noting that
some items are relevant for adults but not for older
adults. For instance, older adults are more likely to
exhibit agitation, wandering, screaming and sleep
disorders, while displaying less avoidance
behaviors?’? ?7%, This reduced avoidance may be
attributed to their limited ability to avoid external
trauma-related stimuli. Finally, the self-assessments
of PTSD were conducted with participants based
on their most distressing event, aligning with the
DSM-5 criterion A. As is common with older adults,
participants have experienced several stressful
events throughout lives, some of which also met
criterion A. Research suggests that individuals
exposed to several stressful events, including one
traumatic event, may develop PTSD following a
stressful event that does not meet criterion A”.
These findings are particularly important for older

adults, as their higher lifetime exposure to stressful
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events significantly increase their risk for PTSD,
since cumulative exposure is a major factor risk for
PTSD?®%8'. Therefore, this population may require a
specialized PTSD instrument that accommodate
their unique comorbidity characteristics. Future
research should focus on the development of
screening tools specifically designed to assess
PTSD in this population. This tool will prevent PTSD
misdiagnosis in population with neurocognitive
disorder, as mistakes in identifying PTSD could
have significant impact in both research and clinical

practice.

In addition to the accumulation of stressful event,
several other factors contribute to the increased
PTSD risk among older adults. These include the
lack of social support following a traumatic event®,
history of medical condition”, low perceived

control after trauma®384

, and low resilience’®. Since
these characteristics are commonly observed in
older adults, research should focus on strategies or
therapeutic approaches to enhance resilience,
both in older populations and at earlier stages of
life, to help prevent PTSD and other mental health

issues across the lifespan.

As a pilot study, this research aimed to explore the
feasibility and relevance of receptive music therapy
for individuals with NCD. While the results are
promising in addressing posttraumatic stress
disorder, their generalizability is limited due to the
small sample size. Further research is required to
replicate these findings using a randomized
controlled trial to expand understanding this non-
pharmacological approach. Moreover, future
studies should investigate the neurobiological
mechanisms involved by evaluating the limbic
system activity before and after music therapy
interventions. Exploring the effects of personalized
music selection across various musical genres is

also recommended®.

Conclusion

Receptive music therapy using a U-protocol
showed a significant reduction of PTSD symptoms
in patients with NCD, with effects lasting up to six

months post-intervention. Neuropsychiatric
symptoms also improved markedly, and the
interventions had a positive impact on patients’
overall well-being and, to a lesser extent, on self-
esteem. These results suggest that receptive music
therapy is a promising intervention to enhance
quality of life in this vulnerable population by
reducing PTSD symptoms. Finally, the study
underscores the need for continued exploration
into tailored interventions and assessment for
patients with different levels of cognitive

impairment and neuropsychiatric symptoms.
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