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Abstract

Parkinson's disease (PD) is a neurodegenerative disorder involving motor and non-motor symptoms that reduce quality of life. Non-motor
symptoms, including depression, anxiety, fatigue, and sleep disturbances, are often underrecognized despite their significant impact on daily
functioning. This study aimed to examine the effects of three group-based rehabilitation interventions on emotional well-being in patients
with moderate PD.

Forty-eight participants (Hoehn-Yahr stages 2.0-3.0) were randomly assigned to music therapy, dance training, physiotherapy, or control
groups. Emotional states were assessed using the Emotional State Questionnaire (EST-Q2) before and after an eight-week intervention
consisting of twice-weekly 60-minute sessions. Data were analyzed using paired t-tests and one-way ANOVA.

Music therapy demonstrated the broadest benefits, improving depression, anxiety, panic disorder, social phobia, and insomnia. Physiotherapy
was most effective in reducing anxiety, asthenia, and insomnia, while dance training improved depression, asthenia, and insomnia. Group-

based rehabilitation represents an effective complementary approach for alleviating emotional symptoms in patients with PD.

Keywords: Parkinson’s Disease, Emotional State, Music Therapy, Physiotherapy, Dance

Introduction

Parkinson's Disease (PD) is a progressive neurodegenerative
disorder characterized by diverse motor and non-motor
symptoms that significantly impact patients' quality of
life [1,2]. While clinical practice traditionally focuses on
cardinal motor symptoms — bradykinesia, rigidity, tremor,
and postural instability [3-6] — the disease encompasses a
considerably broader spectrum of manifestations. Non-motor
symptoms, including cognitive impairments, mood disorders
(particularly depression and anxiety), sleep disturbances,
autonomic dysfunction, and sensory anomalies, can be
equally debilitating yet often remain underrecognized and
inadequately managed in clinical settings [7-9].

Research indicates that quality of life in PD is more
significantly influenced by psychological factors related to
coping with disease and disability than by illness severity

itself [10-12]. Among non-motor symptoms, depression and
anxiety have been most extensively studied [13]. Depressive
disorders may affect up to 30.7% of PD patients [14], while
fatigue is reported in 58% and chronic insomnia in 38% [15].
Motor symptoms such as tremors and dyskinesia demonstrate
a bidirectional relationship with sleep disturbances, affecting
both sleep duration and quality [16]. Anxiety disorders
are reported to be even more prevalent than depression
in PD, yet they frequently remain undiagnosed [17,18].
This underdiagnosis is partly attributed to PD-specific
anxiety manifestations, which present with complex and
heterogeneous symptomatology that often deviates from
standard diagnostic criteria [19]. Among PD patients, 13.8%
experience social phobia and 6.8% manifest panic disorder
with or without phobia [20], while more recent studies
suggest panic disorders may affect approximately 10-20% of
patients [7,21], indicating a potential increase in recognition
or diagnosis of these conditions.
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The relationship between motor and non-motor symptoms
in PD represents a complex, interdependent system. These
symptoms interact in a bidirectional manner, creating a
progressive cycle that significantly deteriorates patients'
quality of life [22,23]. Depression and anxiety can diminish
motivation and physical activity levels, subsequently
exacerbating motor symptoms [24,25], while severe motor
disorders in turn often lead to social isolation and increased
emotional distress [26,27]. This intricate interplay underscores
the necessity for comprehensive treatment approaches
that simultaneously address both motor and non-motor
manifestations.

Pharmacological interventions — including antidepressants

and anxiolytics — remain the conventional approach to
managing non-motor symptoms in PD. However, these
treatments present significant limitations: long-term use can
result in drug resistance, and antidepressant therapy often
produces adverse effects while inadequately supporting
daily functioning as the disease progresses [28,29]. These
limitations have prompted growing research interest in
non-pharmacological interventions as complementary or
alternative strategies [30-32].

Non-pharmacological interventions, including physical
exercise, music therapy, dance-based interventions, and
cognitive-behavioral therapy, have shown promising effectson
both motor and non-motor symptoms in PD patients [33,34].
Cognitive-behavioral therapy has demonstrated positive
effects in reducing depression and significantly improving
anxiety symptoms and motor functions [35,36]. Commonly
utilized approaches also include physiotherapy, occupational
therapy, speech therapy, and various forms of psychotherapy
such as group psychotherapy and psychodrama [37]. Tailored
physical activity has been shown to reduce stress and enhance
quality of life [38], while rhythmic auditory stimulation is
emerging as a potentially effective intervention for depression
in PD [39]. Other non-pharmacological approaches —
including acupuncture, hydrotherapy, and massage therapy
— have shown potential benefits for pain and apathy [40,41].

Amongtheseinterventions, music therapy and physiotherapy
have each attracted substantial research attention in PD.
Music therapy facilitates movement, improves balance,
gait, and quality of daily activities, and enhances cognitive
abilities, mood, and motivation [42-45]. Physiotherapy
similarly addresses both functional and emotional aspects of
the disease, with tailored exercise programs demonstrating
measurable gains in well-being [38]. Structured dance-based
interventions have also gained considerable attention and
have demonstrated benefits across both motor and non-
motor domains, including mood, anxiety, depression, and
overall quality of life [46]. The social and rhythmic dimensions
of group dance are thought to contribute particularly to
emotional well-being. Among the formats studied, Argentine

tango has received the most extensive research attention and
has shown efficacy for both motor and affective outcomes
[47], though a growing body of work points to the potential of
other formats as well.

It is important to note that the term "dance therapy" is used
variably in the literature. In its strict sense, it refers to dance/
movement therapy — a recognized psychotherapeutic
discipline — but the term has also been widely applied
to structured dance-based health interventions that do
not conform to this clinical definition [48,49]. The present
study uses the term dance training to clearly distinguish its
intervention from clinical dance/movement therapy. The
intervention draws on local folklore dance — a culturally
familiar, accessible, and socially engaging movement form.
Shared cultural familiarity may lower participation barriers,
reinforce group cohesion, and enhance motivation, all of
which could augment the therapeutic impact on emotional
well-being.

Despite the promise of these individual approaches,
significant gaps remain in our understanding of their effects on
the emotional well-being of PD patients, particularly in group-
based settings. Evidence regarding the effects of exercise
on non-motor disorders and depressive symptoms remains
controversial [50]. Most studies have focused on individual
rather than group-based therapies, which provide additional
social supportand shared experiences that may independently
enhance emotional outcomes [51]. Furthermore, therapeutic
intervention research has predominantly concentrated on
the motor aspects of PD [52], and the comparative efficacy of
different group-based non-pharmacological interventions on
emotional states has not been systematically evaluated.

This study addresses this research gap by investigating
the effects of three group-based therapeutic interventions
— music therapy, physiotherapy, and simplified dance
training — on emotional states in individuals with moderate
Parkinson's disease. We hypothesize that these interventions
will demonstrate differential yet significant improvements
across various emotional states, with the group setting
providing synergistic benefits that amplify their individual
therapeutic impact.

Material and Methods
Subjects

The study involved 64 Parkinson's Disease (PD) patients
classified as Hoehn-Yahr stage 2.0-3.0 (moderate severity)
recruited from the AS Confido Medical Center database.
Potential participants were identified and invited to participate
by a neurologist. Sixty individuals underwent a screening
visit and met the following inclusion criteria: a diagnosis
of clinically established PD according to the Movement
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Disorder Society (MDS) clinical diagnostic criteria. Following
eligibility screening, participants were randomly assigned to
intervention and control groups using a computer-generated
randomization procedure implemented with the RAND
function in Microsoft Excel.

A psychologist previously assessed the patients' cognitive
abilities at the time of their entry into the study. All participants
demonstrated the capacity to provide informed consent.

Clinical assessment

Participant  eligibility was determined through a
comprehensive neurological assessment. Disease severity
was evaluated using the Hoehn and Yahr Scale (HY).
Clinical evaluation included demographic data collection,
disease history, current status, and detailed medication
documentation.

All participants maintained their established medication
regimens throughout the study period under the supervision
of a single neurologist. Participants had no prior exposure
to the study's therapeutic interventions. Assessments were
conducted during the "ON" medication state at baseline and
post-intervention. No changes were made to the medication
intervention during the study for those recruited.

The study was approved by the Human Research Ethics
Committee of the National Institute for Health Development
of Estonia on June 16, 2022 (Approval No. 1100) and was
conducted in accordance with the Declaration of Helsinki.
The study was registered in the World Health Organization
International Clinical Trials Registry Platform (Registration No.
DRKS00039213). All participants provided written informed
consent. Table 1 provides an overview of the participants'
baseline characteristics.

Assessment of emotional state

Data on emotional well-being were collected during a
medical visit, alongside general information, both before and

The Emotional State Questionnaire (EST-Q2), a validated
and developed instrument in Estonia [53] was used for
the assessment. This questionnaire includes the following
subscales: depression (number of items = 8; score >11),
generalized anxiety (number of items = 6; score >11),
agoraphobia-panic (number of items = 5; score >6), social
phobia (number of items = 2; score >3), asthenia (number
of items = 4; score >6) and insomnia (number of items =3;
score >5). These subscales reflect symptoms of depressive
and anxiety disorders following ICD-10 and DSM-IV criteria.
Additionally, they reflect general health problems arising
from emotional states, not limited to specific mental health
issues. Participants rated the frequency of these emotional
state problems over the past four weeks using the following
scale: 0 = not at all; 1 = rarely; 2 = sometimes; 3 = often; 4 =
all the time. It is important to note that the EST-Q2 is not a
diagnostic tool for mental disorders; rather, it helps identify
symptoms that may indicate mental health problems or reflect
general emotional stress. The EST-Q2 is considered suitable for
screening the prevalence of depression and anxiety.

Therapeutic intervention procedures

Following initial testing, participants proceeded to their
allocated intervention groups. The intervention groups
included physiotherapy, music therapy, and dance
training. All interventions were conducted twice weekly
for 60-minute sessions over 8 weeks and were delivered by
certified professionals with relevant clinical experience in
their respective fields. The physiotherapist held a relevant
degree and postgraduate qualification in neurological
rehabilitation, with nearly 20 years of clinical experience in
Parkinson's disease rehabilitation. The music therapist held a
doctoral degree in music therapy and a Level 7 certification,
with over 30 years of clinical practice experience. The dance
training was led by a professional choreographer and folk
dance educator with over a decade of academic teaching
experience and recognized expertise in folk dance and
with over 30 years of practice experience. Participants in
the control group continued with their usual care without

after the therapeutic intervention. additional intervention. All intervention sessions were
Table 1. The participants' baseline characteristics.

Sample =48 Mean Median SD Minimum Maximum

Height (cm) 1714 171.5 9.7 150 186

Weight (kg) 765 75.1 154 50.0 1235

Age 1 (yrs) 68.6 71.0 10.2 48 87

Age 2 (yrs) 64.0 67.0 103 42 81

Duration of illness (yrs) 47 50 26 1 1

Hoehn ja Yahr 23 25 04 2.0 3.0

LDDD 414.2 400.0 170.2 100 880

Age 1: Age at inclusion in the study; Age 2: Age at diagnosis of Parkinson's; LDD: Levodopa dose at the time of the study.
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conducted by the same professionals, ensuring consistent
delivery of the intervention in terms of session structure,
exercise progression, and participant guidance. Participants
in the control group continued with their usual care without
additional intervention.

Music therapy

Music therapy uses evidence-based techniques, including
neurological music therapy [54] and receptive relaxation
methods [55], to achieve therapeutic goals in structured
sessions. The session starts with a warm-up to establish a
welcoming environment, followed by self-assessment scales to
tailor the therapy. Physiological training includes Therapeutic
Instrumental Music Performance (TIMP) to improve motor
control and Patterned Sensory Enhancement (PSE) to guide
movements using rhythmic and melodic elements.

Voice exercises, such as Therapeutic Singing (TS) and Vocal
Intonation Therapy (VIT), enhance speech, articulation, and
respiratory function through singing activities.

Cognitive training involves Musical Attention Control Training
(MACT) to improve focus and Musical Executive Function
Training (MEFT) to develop planning, memory, and problem-
solving through structured musical tasks. The session ends
with receptive relaxation techniques, followed by a final self-
assessment and summary to consolidate progress.

Physiotherapy

Physiotherapy sessions focused on balance and breathing
exercises. The intervention activities were selected based on
the intervention components most frequently reported in
the literature on balance and gait rehabilitation in individuals
with Parkinson’s disease, ensuring consistency with previously
established rehabilitation approaches [56-59].

Each session lasted 60 minutes and was structured into a
warm-up (5 min), a main training phase (50 min), and a cool-
down (5 min). The session commenced with general balance
and coordination exercises. Each exercise was performed for
10 repetitions to support consistency and facilitate recall.
Repetitions were counted aloud by the instructor. Exercises
were initially performed at a comfortable pace, followed by
a second set at an increased tempo to introduce progressive
loading. Balance exercises incorporating vestibular system
activation were then performed, including head movements
with eyes open and closed. Exercise difficulty was adapted
through multiple variations to accommodate individual
differences in physical capacity.

Additional balance exercises emphasized movement
accuracy and rhythmic control. The session concluded with
breathing exercises combined with low-intensity whole-body
movements to support relaxation and recovery.

Dance training

Dance training sessions focused on basic and simpler
movements of Estonian folk and social dances. Given the long
cultural traditions of folk dance in Estonia, it does not evoke
uncertainty or aversion compared to classical dance styles.
Participants learned Estonian folk and social dance techniques
and dance coordination. During dance training, each
participant with Parkinson’s disease was paired with a healthy
volunteer partner. Partners were not changed throughout the
training. Various movement directions were used, including
rotational movements, movements in columns, circles, and
formations with live music. Contra dances, based on paired
movements, alternating step dances combining walking
steps and foot stamps, using various dance techniques
and formations, were employed. The goal of dance training
was to enhance the ability to follow musical rhythm and
meter, remember dance step combinations, and use spatial
awareness to accommodate the movement of the partner and
other couples.

Statistical analysis

Data analysis was performed using SPSS version 2.4.6.
Descriptive statistics were calculated to summarize
characteristics at baseline. To compare group differences
before the intervention, one-way ANOVA with Bonferroni
post hoc tests was performed. For within-group comparisons
before and after the intervention, a paired sample Student's
t-test was used. Statistical significance was set at p <0.05. The
interpretation of effect sizes was based on Cohen’s guidelines
[59], where values of 0.2 represent a small effect, 0.5 a medium
effect, and 0.8 or higher a large effect.

Results

The final sample consisted of 60 patients assigned to therapy
groups based on randomization. During the therapeutic
interventions, three participants withdrew from the study due
to health and family reasons. Five participants, who attended
less than 75% of the planned activities, were excluded from the
final sample. The final sample included 48 patients, comprising
21 men and 27 women. Figure 1 provides an overview of the
formation of the final sample.

Before the intervention, there were no statistically significant
differences in the psychological states of the participants
between the groups, except for depression. Depression scores
were statistically significantly lower in the music therapy
group compared to both the dance therapy group (p = 0.022)
and the control group (p = 0.020).

The study results indicated that the emotional state of
patients with moderate Parkinson's disease improved
following participation in group-based therapies. Positive
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Invited to study
(n=64)
Excluded
(n=4)
Randomized
(n=60)

Allocated to intervention groups

Allocated to control group

Figure 1. An overview of the formation of the final sample.
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effects on subjective self-assessment scales for depression
reduction were observed in music therapy (p = 0.003; d=
1,29), dance training (p = 0.002; d=1,13), and physiotherapy (p
=0.012; d=2,84). No corresponding changes were observed in
the control group (Figure 2).

A positive effect on the reduction of generalized anxiety was
found in music therapy (p = 0.001; d=1,92) and physiotherapy
(p = 0.008; d=1,56). Dance training did not show a statistically
significant effect on generalized anxiety (Figure 3).

A statistically significant reduction in agoraphobia-panic
disorder symptoms was observed in patients who participated
in music therapy (p = 0.041; d= 0,43) and physiotherapy (p =
0.027; d=0,63) (Figure 4).

A similar positive effect was observed in the reduction
of social phobia symptoms, with statistically significant
improvements found in music therapy (p = 0.006; d = 0,65)
and physiotherapy (p=0.028; d = 1.15) (Figure 5)
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Statistically significant effects on the reduction of asthenia demonstrated the most significant effect (generalized
and insomnia were observed for all three therapeutic asthenia: p = 0.000, d 0,95; insomnia: p= 0.000; d= 1,22)
interventions compared to the control group. Physiotherapy (Figures 6 and 7).
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Figure 5. Effects of a group-based therapy intervention on social phobia.
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Based on the results of this study, music therapy emerged as
the most effective intervention for several emotional states,
significantly impacting depression, general anxiety, panic
disorder, social phobia and insomnia. Physiotherapy proved
to be the most effective for general anxiety, general asthenia,
and insomnia. Dance training demonstrated significant effects
on depression, general asthenia, and insomnia, but did not
show a significant impact on the reduction of panic disorder
and social phobia.

Discussion

This study aimed to investigate the changes in the emotional
well-being of patients with moderate Parkinson’s disease (PD)
following the application of various group-based therapeutic
interventions. The results revealed that participation in
physiotherapy, music therapy, and dance training significantly
improved the emotional state of these patients, reducing
symptoms of depression, generalized anxiety, agoraphobia-
panic disorder, social phobia, asthenia, and insomnia.

Impact on depression and anxiety

Music therapy demonstrated significant effectiveness in
reducing symptoms of depression among participants. This
finding aligns with previous studies that emphasize the
therapeutic benefits of music in enhancing emotional well-
being and alleviating depressive symptoms [43,60]. The
structured use of musical elements during therapeutic sessions
likely facilitated emotional expression and regulation, which
is critical in managing depression [54]. Mechanisms of music
therapy involve the activation of brain regions responsible
for processing emotional information through auditory
stimulation, promoting relaxation and mood improvement
[61].

Participants in physiotherapy also showed significant
improvements in depression symptoms. Schenkman et al.
[62] highlighted the role of physical activity in the release
of endorphins and the reduction of stress levels, which can
alleviate depressive conditions. While dance training had a
positive effect on depression, its impact was less pronounced
compared to music therapy. Westheimer et al. [63] found that
the social engagement and physical activity associated with
dance support emotional well-being and reduce feelings of
isolation, which are often linked to depression. Malouka et al.
[43] suggested that while physical activity is beneficial, the
additional emotional and cognitive engagement provided by
music may enhance therapeutic outcomes. Hackney & Earhart
[64] also demonstrated in their study that tango improved
mood and reduced depressive symptoms.

Generalized anxiety

The study found that both music therapy and physiotherapy
effectively reduced generalized anxiety, with music therapy

having a slightly stronger impact. The rhythmic and melodic
elements of music therapy may have contributed to
anxiety reduction by promoting relaxation and regulating
physiological responses, such as heart rate and breathing
[55]. A meta-analysis of randomized controlled trials (32 RCTs
with 1924 participants in total) shows that music therapy can
significantly reduce anxiety [65].

Physiotherapy, which also showed a significant effect, is
often associated with stress reduction through physical
activity. However, the present findings suggest that not all
forms of physical activity influence anxiety through identical
mechanisms. One important distinction between the
interventions may be the inclusion of structured breathing
and regulation-focused elements. In this study, both
physiotherapy and music therapy incorporated components
that likely facilitated breathing control and enhanced body
awareness, which are known to support autonomic regulation
and contribute to anxiety reduction.

However, the dance training, although physically and
rhythmically engaging, did not explicitly emphasize breathing
techniques or mindfulness-related components. This
difference may partly explain why dance did not produce a
significant reduction in generalized anxiety. It is also possible
that the cognitive and coordinative demands of learning
movement sequences in dance may have reduced its potential
for relaxation in this population.

These findings are consistent with previous research
suggesting that the effects of dance interventions on anxiety
in Parkinson’s disease are variable and may depend on the
specific structure and therapeutic focus of the program [66—
68]. Further research is needed to clarify which components of
movement-based interventions are most effective in reducing
anxiety in this population.

Panic disorder and social phobia

Both music therapy and physiotherapy significantly reduced
symptoms of panic disorders and social phobia, reinforcing the
notion that these treatments play a crucial role in managing
anxiety-related conditions in PD patients [39]. Music therapy's
ability to engage both cognitive and emotional processes
may explain its effectiveness in reducing panic symptoms and
helping patients manage their emotional responses to stress
[42]. The findings regarding social phobia are particularly
noteworthy, suggesting that these interventions may also
improve social functioning, often compromised in PD due
to anxiety and motor symptoms [46]. While the impact of
physiotherapy on panic disorders and social phobia has
been less studied, Brauer et al. [69] noted that physiotherapy
promotes self-efficacy and social participation, potentially
reducing anxiety. This study’s physiotherapy included balance
exercises, which may have contributed to the emotional
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improvements observed. The effect of dance therapy on these
emotional conditions remains limited, with most studies
focusing on broader categories of anxiety. Conversely, dance
training showed no statistically significant impact on these
conditions, possibly due to its less targeted approach to
addressing phobic symptoms and anxiety triggers. Further
research is required to optimize dance therapy’s structure to
achieve more robust outcomes in anxiety management.

Asthenia and insomnia

All three interventions—music therapy, physiotherapy,
and simplified dance training—were effective in reducing
symptoms of asthenia and insomnia, with physiotherapy
showing the most significant impact. This supports previous
research indicating that physical exercise can improve
sleep quality and reduce fatigue in PD patients [42,50].
The incorporation of rhythmic physical activity in both
physiotherapy and dance training may have contributed
to better sleep habits and reduced fatigue by promoting a
more regular sleep-wake cycle [40] Similarly, Comella [70] and
King et al. [71] demonstrated improvements in both asthenia
and sleep quality in their studies. The comparatively limited
impact of dance training may reflect differences in physical
intensity and the specific nature of exercises used, suggesting
that tailored modifications to dance therapy protocols could
enhance its efficacy in addressing these symptoms. Asthenia
and insomnia have been less studied in the context of music
therapy, although Gao et al. [72] found that slow-tempo music
can improve sleep patterns in patients with neurological
disorders.

Group-based interventions

The findings of the present study suggest that group-
based interventions may play an important role in improving
emotional well-being in patients with Parkinson’s disease.
Improvements observed across multiple emotional domains,
including depression, anxiety, and insomnia, may be partly
explained by the social and interactive nature of group-
based settings. Such environments provide structured social
engagement and peer support, which may help reduce social
isolation and enhance emotional regulation, both of which
are particularly relevant in this population [73].

In addition, group-based interventions may exert their
effects through different but complementary mechanisms
depending on the modality. Physiotherapy may contribute
through physical activation and improved self-efficacy, music
therapy through emotional and cognitive engagement, and
dance through the integration of movement, rhythm, and
social interaction. These combined effects may explain the
broad improvements observed in the present study.

Although statistically significant improvements were
observed across several emotional domains, the clinical

relevance of these findings should be interpreted cautiously.
No established Minimal Clinically Important Difference (MCID)
values are currently available for the EST-Q2, particularly
in Parkinson's disease populations. Nevertheless, as the
questionnaire captures patient-reported subjective emotional
experiences, the observed changes may still reflect meaningful
improvements in perceived well-being and emotional
functioning. In the absence of MCID thresholds, effect sizes
(Cohen's d) were used to contextualize the magnitude of
observed changes, with several interventions demonstrating
medium to large effects according to Cohen's criteria [59].
Establishing MCID values for the EST-Q2 in Parkinson's
disease populations remains an important direction for future
research.

Conclusion

In conclusion, the study’s findings support the effectiveness
of group-based therapeutic interventions in improving the
emotional well-being of patients with Parkinson’s disease.
Physiotherapy, music therapy, and dance training provide
significant emotional support in addition to alleviating
physical symptoms, enhancing the overall quality of life for
these patients. These findings suggest that such interventions
should be part of comprehensive treatment protocols for PD
patients. Future research should explore the long-term effects
of these therapies and the potential synergies in combining
different therapeutic modalities.

Furthermore, while the study provided valuable insights into
the effectiveness of group-based therapies, it did not explore
the potential benefits of combining these interventions.
Previous research suggests that a multidisciplinary approach
combining different therapies may offer greater benefits for
both the emotional and physical health of PD patients [44].
Therefore, future studies should consider investigating the
effects of combined therapeutic protocols.

Strengths
Variety of therapeutic interventions

The study evaluates several therapeutic interventions—
music therapy, physiotherapy, and simplified dance training—
which allows for a comprehensive comparison of different
approaches. This broad approach helps to understand the
varied effects of each treatment on emotional states related
to Parkinson's disease (PD).

Use of validated instruments

The emotional state questionnaire (EST-Q2) used in this
study is a validated and reliable tool for assessing a range
of emotional states, including depression, anxiety, panic
disorders, social phobia, asthenia, and insomnia within the
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Estonian population. This enhances the reliability of the
results and ensures that the collected data is trustworthy and
relevant [53].

Standardized intervention protocols

Interventions were conducted using standardized protocols,
including treatment methods specific to each group. For
example, music therapy includes evidence-based techniques
such as Therapeutic Instrumental Music Performance (TIMP)
and Vocal Intonation Therapy (VIT) [54]. This structured
approach increases the reliability of the results by ensuring
consistency across sessions. In physiotherapy, a balance
development program was applied consistently throughout
the intervention period.

Controlled conditions

The study controlled for potential confounding variables
by ensuring that participants' treatment regimens remained
unchanged and that none of the participants had previous
experience with the forms of therapy applied. In the dance
training, participants were paired with a healthy partner, who
remained the same throughout the intervention. This likely
reduces the risk of external factors influencing the results.

Comprehensive assessment

The study evaluated a wide range of emotional states and
included both pre- and post-intervention assessments. This
comprehensive evaluation provides a detailed picture of how
each treatment affects various aspects of emotional well-
being in PD patients.

Limitations

Despite promising results, the present study has
several limitations. The sample size was relatively small
— approximately 12 participants per group — which
limits statistical power and generalizability. This is partly
explained by Estonia's total Parkinson's disease population
of approximately 3,500, which imposes inherent recruitment
constraints on single-center studies; multicenter collaboration
would be needed to achieve larger samples. A pre-existing
baseline imbalance in depression scores — with the music
therapy group scoring lower than both the dance training
(p=0.022) and control groups (p=0.020) — further limits
group comparability on this subscale, and the absence of
post-intervention between-group comparisons restricts
conclusions about relative intervention effectiveness. The
eight-week intervention period and lack of long-term follow-
up limit conclusions about the sustainability of the observed
effects, particularly given that initial improvements may partly
reflect transient dopaminergic responses to novel stimuli
rather than lasting therapeutic change. Finally, the absence

of an active control condition means that non-specific effects
of group participation cannot be fully ruled out. Future
studies should employ larger multicenter samples, longer
follow-up periods, and active control conditions to better
isolate the specific mechanisms of each therapeutic modality.
Additionally, investigating the potential benefits of combined
therapeutic protocols remains an important direction, as a
multidisciplinary approach may offer greater benefits for both
the emotional and physical health of PD patients.
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