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Abstract

This impact study evaluates the physical, psychological, and social effects of the Jockey
Club Dance Well Project on participants with Parkinson’s Disease in Hong Kong,
employing a mixed-method research design. A total of 58 participants were assigned
in the experimental group (n=32) and control group (n=26). Before (T0) and after (T1)
the eight and twelve-week DW intervention, participants underwent assessments using
validated instruments and physical tests, including the Chinese versions of the
Movement Disorder Society Unified Parkinson’s Disease Rating Scale (MDS-UPDRS),
the Berg Balance Scale (BBS), and the Dance for Parkinson’s Questionnaire (DPQ),
the Time up and GO (TUGT) test, Gait analysis, and Six Minute Walk Test (6MWT),
in addition to semi-structured interviews and focus group. The results indicated a
significant improvement in motor examination (MDS-UPDRS Part 3) in the
intervention group compared to the control group. However, no significant differences
were observed between the groups in terms of gait parameters, balance, or
measurements of functional mobility. In addition, 12 participants was invited to form a
focus group, improvements were seen in the motor aspects of their daily activities
(MDS-UPDRS Part 2) and motor complications (MDS-UPDRS Part 4) after the
intervention, although these improvements were not sustained during follow-up.
Meanwhile, their motor examination scores (MDS-UPDRS Part 3) showed a gradual
increase over time. Insights from qualitative semi-structured interviews and focus
group discussions conducted over a two-years period revealed that participants
experienced enhanced self-awareness, self-expression, self-motivation, and social
integration, demonstrating the therapeutic and transformative effects of dance. Despite
the three-year duration of the Project, the quantitative data collection was limited to a
pre- and post- test design conducted over an eight-week or twelve-week period. During
this time, participants attended weekly dance classes, resulting in restricted
observations of physical outcomes. Nevertheless, the study underscores the potential of
dance as a non-pharmacological strategy to address the multifaceted challenges of
Parkinson’s disease. Future iterations of the programme could consider increasing
session frequency and integrating structured motor training to optimize therapeutic
benefits.



Glossary

Term Abbreviation/ Definition

Dance Well DW

Teaching Artists Teachers that deliver the Dance Well classes

Dancers All movers with Parkinson’s Disease in the Dance Well
project are referred to as dancers, instead of patients

Jockey Club JC; The funding organization

Hong Kong Academy HKAPA

for Performing Arts

Parkinson’s Disease PD
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1. Introduction

1.1 Overview of Jockey Club Dance Well Project

The Jockey Club Dance Well Project is a creative movement program designed to
engage individuals with Parkinson's disease (PD), as well as people of diverse ages and
abilities, through regular dance classes and activities in artistic settings. Launched by
the School of Dance at the Hong Kong Academy for Performing Arts (HKAPA) in
January 2022, this three-year endeavor is supported by the Hong Kong Jockey Club
Charities Trust and draws inspiration from the pioneering Dance Well (DW) initiative
in Bassano del Grappa, Italy, and the Centro per la Scena Contemporanea in 2013.
Originally established in Italy, this innovative practice has since expanded to other
cities, including Tokyo, Kyoto, and Kanazawa in Japan, with Hong Kong being the
latest to embrace this inclusive approach through the project, inviting local dance artists
to collaborate and bring a unique dance experience to the local community.

The Project has engaged 103 dancers with PD, 88 caregivers, and 114 participants from
the general public, conducted over 170 DW classes. Participants are encouraged to
explore movement and music in refreshing, enjoyable, stimulating, and creative ways
within artitic spaces, such as art museums. This inspiring experience nurtures solidarity,
fosters community connections, and promotes social cohesion. Participants are inspired
to see limitations as opportunities while redefining their understanding of aesthetics and
excellence through creative and artistic expression. Through continuous engagement in
DW, individuals not only achieve a better quality of life but also, feel empowered,
acquire heightened sense of rhythm, balance, and movement, and forge meaningful
interpersonal relationships to counteract feelings of isolation often associated with PD,
and cultivate creativity and new forms of expression.

Dance Well integrates various rehabilitation strategies to enhance the quality of life for
dancers living with PD through dance. Supervised by experts from the NYU Grossman
School of Medicine in New York and Fresco Academy in Italy, renowned for their
expertise in PD studies, this artistic practie has been featured in the World Health
Organization Report 2019, demonstrating the significant impact of dance in enhancing
both mental and physical well-being.



1.2 The Impact Study

1.2.1 Literature review and global references

Parkinson's disease (PD) is characterized by the progressive degeneration of
dopaminergic neurons in the substantia nigra, resulting in four cardinal motor
symptoms: tremors, bradykinesia, rigidity, and postural instability (Poewe et al., 2017).
While genetic factors contribute to 5-10% of cases, most cases are idiopathic
(Blauwendraat et al., 2020). Treatment approaches typically involve pharmacological
interventions, particularly levodopa, alongside surgical procedures like deep brain
stimulation (DBS), complemented by allied therapeutic support. There is no cure for
the disease despite treatment options.

In 2018, a local case study offered valuable insights on managing PD in the Asian
context. With a prevalence rate of 0.5% among individuals aged 55 and above (Chen
et al., 2018), Hong Kong encounters distinct challenges in providing care for people
living with PD. Research indicates that 44.4 % of individuals experience difficulties
with daily activities, while 25% report depressive symptoms (Lau et al., 2018, p. 1045).
Cultural factors, particularly the concept of "saving face," have a notable impact on
healthcare-seeking behaviors (Wong et al., 2019).

In addition to motor symptoms, PD is associated with non-motor complications. About
half of the people living with PD are affected by depression (Marsh, 2013), while up to
80% may develop dementia over time (Aarsland et al., 2017). The socioeconomic
impact is substantial, with 33% of individual with PD having to retire early or reduced
their work capacity (Armstrong et al., 2014). These findings underscore the importance
of comprehensive, multidimensional care approaches that address both motor and non-
motor symptoms,taking into account socioeconomic factors.

The evidence suggests that effective management of PD requires holistic care strategies
that combine pharmacological interventions with psychosocial support, emphasising
the need for ongoing research into both therapeutic approaches and overall approach of
service delivery in the healthcare systems.

Dance Interventions for Parkinson's Disease: Current Evidence and Future Directions

Recent systematic reviews and meta-analyzes demonstrate compelling evidence
supporting the efficacy of dance interventions for PD. Bek et al.'s (2021) examination
of 27 controlled trials validated modest to moderate improvements in motor symptoms,
balance, and mobility among participants with PD. These physical benefits are
complemented by enhanced cognitive functioning and reduced non-motor symptoms.

Recent research has also revealed the potential positive impact of dance intervention on
the affect, self-efficacy, and gait performance among individuals with PD (Fontanesi &
DeSouza, 2021). Additionally, randomized controlled trials have demonstrated
significant improvements in participants’ sleep quality and mood management,
addressing critical non-motor symptoms of PD (Ng et al., 2023).



The social dimension of dance interventions proves particularly valuable. Qualitative
research indicates that participants experience improved mood, enhanced social
connections, and increased sense of mastery (Sundal et al., 2023). These findings align
with overall improvements in quality-of-life as documented across multiple studies,
suggesting the potential of dance as a comprehensive therapeutic approach.

Structured programs such as Dance for PD® and NeuroTango® have demonstrated
efficacy in improving movers’ motor and cognitive skills (Hasan et al., 2022). However,
the underlying neural mechanisms warrant further investigation. Dance, as a complex
sensorimotor activity, engages multiple neural systems related to motor planning,
sensory integration, and cognitive processing. The multi-modal engagement demanded
by dancing may explain its broad therapeutic benefits.

Research priorities include:

1. Determining optimal parameters for dance interventions (style, duration,
intensity)

2. Understanding neuroplastic changes through advanced imaging techniques

3. Investigating long-term outcomes across different clinical populations

4. Developing standardized protocols for implementation

Dance interventions have shown promise as a non-pharmacological approach to
managing PD, effectively addressing physical, cognitive, and psychosocial symptoms.
These interventions play a valuable role in comprehensive PD care. In the forthcoming
section, our research objectives will focus on delving deeper into the therapeutic
mechanisms of dance interventions for PD and exploring their potential as key non-
pharmacological strategies in PD management.

1.2.2 Research objectives

The impact study aims to examine the physical, psychological, social, and emotional
changes experienced by participants with Parkinson’s disease in the Dance Well Project
through both quatitative and qualitative research methods. The participants are referred
to as “dancers” instead of patients in the report.

Research objectives:

1. To examine the effect of dance on dancers’ physical, social and mental
well-being;

2. To monitor the progression of dancers’ physical symptoms of
Parkinson’s disease throughout the research period ;

3. To evaluate the effectiveness of dance as a tool to support physical
functioning in daily living

4. To assess the dancers’ motivation towards dance participation;

5. To evaluate how dance can improve participants’ quality of life;

6. To measure changes in dancers’ self-perception and self-efficacy before
and after participating in the Dance Well project;

7. To evaluate the achievements of the teaching artists from an artistic
perspective



1.2.3 Significance of the study

This study explored the multifaceted impact of dance on individuals with Parkinson's
disease, addressing crucial aspects of physical, social, and mental well-being. By
examining the effects of dance on these dimensions, the research aims to provide
comprehensive insights into how dance can enhance quality of life and support physical
functioning in daily activities. Additionally, monitoring the progression of physical
symptoms will offer valuable data on the potential therapeutic benefits of dance.
Understanding dancers' motivation and changes in self-perception and self-efficacy will
shed light on the psychological and emotional effects of dance participation. Overall,
the study seeks to establish dance as a holistic intervention, promoting well-being and
improving the quality of life for individuals with Parkinson's disease, thus contributing
valuable knowledge to the fields of dance for health and Parkinson's disease
management.



2. Methodology

2.1 Research design

This study adopts a mixed-method research design that implemented both quantitative
and qualitative approaches to thoroughly assess the impact of DW. It was conducted
between September 2022 and August 2024, aiming to capture physical, psychological,
social, and emotional changes among participants through quantitative methods and
qualitative enquiry.

Depending on the availability of the venue, participants were enrolled either in an eight-
or twelve-session DW program. Classes were scheduled weekly (in most case — as
some were held by-weekly, and some classes were cancelled due to adverse weather
conditions). Each class lasted for 60 minutes, with an extra 15 minutes welcoming and
networking session before each class, and another 15 minutes reflection and farewell
session after each class. A typical class structure is as below:

1. Warm Up (15 mins)

2. Moving in Space and Improvisation - elements may include: lines, touch,
weight, focus, etc. (20 mins)

3. Choreographic Sequence (15 mins)

4. Cool Down (10 mins)

2.2 Participants

A power analysis (G*Power 3.1) suggested that a sample size of at least 128 participants
would be needed to achieve 80% power, based on an assumed effect size of 0.5 and an
alpha level of 0.05. However, due to recruitment constraints, this study included 58
individuals diagnosed with Parkinson’s disease (PD) of varying severity levels, enlisted
through channels such as social media, local Parkinson’s organizations, and word of
mouth. Participants were randomly assigned to either a wait-list control group, which
received the intervention after the study period, or the dance-based intervention (DW)
group. In the DW group, 21 participants completed an eight-week program, while 11
completed a 12-week program, each involving one session per week. The variation in
program duration was influenced by venue availability rather than the study design.
Individuals engaging in other dance or physical activities during the study were
excluded to maintain consistency. All DW group participants were required to maintain
an attendance rate of >80%. Participant characteristics are detailed in Table 1.

Total (N = 58) Control (n = 26) DW (n=32)

Male 30 16 14
Female 28 10 18
Age (years) 63.3+8.0 61.7+8.4 64.7+7.5




Hoehn and
Yahr stage 2 2 2
(median)

Table 1: Characteristics of participants (mean + SD)

While individual interviews were conducted with all 32 participants from the
comparative study, a total of 12 participants were engaged for focus group interviews.
Researchers identified and invited 12 participants who showed strong adherence to the
DW project across two years to undergo repeat quantitative measurements and
participate in a focus group interview. Additionally, two other participants, who were
part of the comparative study, were included in the focus group due to their exceptional
commitment to the program. These 12 focus group members have attended at least 66
sessions over the three-year project, their characteristics are presented in Table 2.

Total (N =12)
Male 5
Female 7
Age (years) 65.7+4.2
Classes attended (average) 66
Hoehn and Yahr stage (median) 2

Table 2: Characteristics of focus group participants (mean + SD)

2.3 Data collection

2.3.1 Quantitative measures

For participants in the DW experimental group, pre-tests were carried out three weeks
prior to their first DW session, while post-tests were conducted within 3 weeks after
their completion of all eight or twelve sessions.

Participants in the control group were assessed at two points: before the start of the 10-
week period and after its completion. This 10-week window aligns with the duration of
the intervention for the experimental group, allowing for a comparative analysis of
outcomes.

A set of questionnaires and physical tests were administered during both pre- (T0) and
post-(T1) tests, as detailed in Appendix I):

1.The Movement Disorder Society Unified Parkinson’s Disease Rating Scale
(MDS-UPDRS) contains 9 scales assessing the performance in daily life
activities, health conditions and mental changes related to PD and was used in
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this study (Houston & McGill, 2015).

ii. The Berg Balance Scale (BBS) is a 14-item objective measure that assesses
static balance and fall risk in the elderly (Berg et al., 1992).

iii. Time up and Go (TUGT) is a sensitive assessment for gait and balance
evaluation (Svingy et al. 2021).

iv. The Dance for Parkinson’s Questionnaire (DPQ) is a 10-part scale to measure
motor and non-motor symptoms and quality of life for individuals with PD.

v. Gait analysis with Force Distribution Measuring System (FDM-2, Zebris
GmbH, Isny, Germany) to assess stride length, stance phase time, cadence,
step width, stance phase time, pre-swing time and swing time.

vi. Six-Minute Walk Test (6MWT) is used to determine walking capacity, and
the total distance covered will be used for analysis (Cazzoletti et al. 2022).

The tests were conducted by physiotherapists on two separate days with at least 24-
hour interval. On the first day, 1) MDS-UPDRS (Part 3) questionnaire, 2) BBS and 3)
TUGT were conducted sequentially. On the second day, the participants underwent: 1)
DPQ, 2) Gait analysis and 3) 6-min walk test (6MWT). This arrangement aimed to
minimize the chance of fatigue-induced performance drop physically and cognitively
caused by PD (Lin et al., 2021).

2.3.2 Qualitative interviews

The qualitative data was collected through semi-structured interviews and focus group
discussions. The goal was to explore participants' perceptions of their experiences with
the dance intervention (DW) and its effects on their physical, psychological, and social
well-being beyond the classes, as reflected in their daily lives.

All interviews were conducted in Cantonese and recorded using a voice recorder, at the
Hong Kong Academy for Performing Arts.

Semi-structured interviews

All 32 participants in the DW group were engaged in face-to-face individual interviews
conducted by two research assistants. The interviews were conducted at two points in
time: first, midway after the fourth session (or midway after the sixth session for
participants who took twelve weeks DW class), and second, after all sessions were
complete. An interview guide (Appendix II) was created to give structure to the
interviews. Designed collectively by the research team, who had observed more than
90% of the DW sessions, the direction of the inquiry was based on those observations
and aimed to investigate participants' subjective embodied experience. Participants had
the freedom to deviate from the set questions in a conversational manner. This
encouraged them to share their interests, yielding valuable spontaneous insights in
addition to the prepared questions. Questions and prompts included, “Having taken a
few (or completed all) Dance Well sessions, can you share your feelings about them?”,
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“What motivates you to continue participating in Dance Well?”, “What difficulties have
you encountered in class?”, and “What changes have you noticed in yourself after
participating in Dance Well?” The average length of each interview was 30 minutes.

Focus group interviews

The 12 focus group participants were equally divided into two groups depending on
their availability. The groups were conducted in June 2024 and August 2024,
respectively. Project leader was facilitating the interviews alongside the researchers.
The interviews aimed to explore insights into long-term participants’ attitudes towards
the DW project. Hence, the same set of guiding questions (Appendix II) were employed,
with clarification and elaboration probes used as needed. For example, “You mentioned
it was great to watch how beautiful the way teaching artists moved. Can you also share
what beauty means to you?”” The average length of each interviews was 60 minutes.

2.4 Data analysis
2.4.1 Quatitative Data Analysis

Descriptive statistics were recorded to display participants’ average age, their
progression of PD in terms of the Hoehn and Yahr scale, and the number of the
participants randomized in the control and DW groups respectively. The testing result
of TUGT, 6MWT and the gait analysis parameters including 1) stride length, 2) double
stance phase time, 3) cadence, 4) step width, 5) left limb stance phase time, 6) right
limb stance phase time, 7) left limb pre-swing time, 8) right limb pre-swing time, 9) left
limb swing time and 10) right limb swing time. They were compared between the
control and DW groups.

Kolmogorov-Smirnov test was used to identify normality for each scale parameter in
TUGT, 6MWT and gait analysis. The independent sample t-test was used to compare
the mean differences in normally distributed data, while Mann-Whitney U-test was
used to analyze questionnaire items (MDS-UPDRS questionnaire, BBS and DPQ).
Effect size was determined using Cohen’d (<.2 = small, .4 - .5 = medium, .6 - .8 = large)
and r (<.1 = small, .3 = medium, .5 = large) (Cohen, 1992). The alpha level for
significance was set at p < 0.05. Statistical analysis was performed using IBM SPSS
Statistics version 29 IBM Corp (released 2023. IBM SPSS Statistics for Windows,
Version 29.0.2.0 Armonk, NY: IBM Corp).

2.4.2 Qualitative Data Analysis

The audio recordings were transcribed using Microsoft Word, cross-checked by three
researchers, and translated into English. Thematic analysis were carried out to closely
examine the data and identify common themes. Two researchers deductively started
with a set of codes based on the literature, quantitative data, and observation.
Throughout the process new codes were inductively proposed until data saturation
(Saunders et al., 2018). All codes and themes were discussed and decided collectively
at the first read of the transcripts and upon completion of coding to ensure intercoder
reliability.



2.5 Ethical considerations

This study has been reviewed and approved by the ethics committee of the Hong Kong
Academy for Performing Arts. Informed consent was obtained from all participants
through a written form explaining the study’s purpose, procedures, and their right to
withdraw at any time without consequence. To ensure anonymity, participants were
assigned unique codes instead of using identifiable information. All data, including
questionnaires and physical assessment results, were stored securely on a password-
protected hard disk accessible only to the research team, in compliance with data
protection regulations. Participant safety was prioritized by conducting all assessments
in a controlled environment with trained staff present to minimize risks, such as falls
during gait testing. No potential conflicts of interest were identified in this study.
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3. Findings
3.1 Quantitative results

The Mann-Whitney U-test and independent sample t-test revealed no significant change
of time (second) and distance (m) for the Timed Up and Go Test (TUGT) and 6-Minute
Walk Test (6MWT) respectively between the DW group and the control group (U =
371, p=0.48, ES = 0.09 small; p=0.91, ES = 0.03 small).

Regarding gait analysis, there were no statistically significant variances in stride length,
step width (cm, U = 428, p = .851, ES = .025 small; p = 0.475, ES = -0.19 small),
cadence (step/minute, p = 0.52, ES = -0.17 small), and double stance phase time (ms)
(U=389, p=0.67, ES = .06 small), left and right leg stance phase time (left leg stance
phase: U =387, p=0.65, ES =0.06 small, right leg stance phase: p=0.93, ES =-0.02
small), left and right leg pre-swing (left leg pre-swing phase: p = .482, ES = .187 small,
right leg pre-swing phase: U = 409, p = .919, ES = 0.01 small), and left and right leg
swing phase (left leg swing phase: U =445, p = .650, ES = 0.06 small, right leg swing
phase: p =.93, ES = 0.02) (Appendix VI).

In the motor examination of the MDS-UPDRS (Part 3), a significant improvement was
observed in the DW group compared to the control group (U = 266.5, p = 0.02, ES =
0.31 medium). However, no notable differences were found in the DPQ and BBS results
(p > 0.05) (Appendix VII - VIX).

Among the 12 participants engaged in the focus group who had been actively
participating in DW over the two-year, positive changes were observed regarding their
motor function across different components of the MDS-UPDRS assessment.
Noteworthy changes were observed in the motor aspects of daily living experiences
(Part 2). The scores showed an initial improvement from the pre-test (7.70 £+ 4.50) to
the post-test (6.20 + 3.43, p = 0.027), although this improvement was not maintained
in the post-post test (9.40 + 4.70, p = 0.032). For motor examination (Part 3), scores
increased from pre-test (12.70 = 11.51) to post-test (14.60 £ 11.56, p = 0.260) and
showed an increase in the post-post test (26.40 = 9.77, p = 0.005). Motor complications
(Part 4) showed an initial reduction in scores from pre-test (2.90 £ 1.73) to post-test
(1.30 £ 2.16, p = 0.011). However, post-post test scores increased (2.50 = 2.84, p =
0.676).

3.2 Qualitative findings

Four main themes emerged from the interviews, namely Self-awareness, Self-
expression, Self-motivation, and Social integration. Sub-themes are outlined in Table
3. To maintain anoynymous, participants were given code names, for instance, E27
refers to one of the participants in the experimental group (DW) and FG4 refers to one
of the participants in the focus group.

Main themes Sub-themes
Self-awareness Self-efficacy
Self-perception

11



Self-expression Creativity

Aesthetics

Self-motivation Enjoyment

Peer support

Stress relief

Music

Social integration | Inter-personal Relationship
Lifestyle

Table 3. Main themes and codes

3.2.1 Self-awareness:

Self-efficacy

During interviews, participants expressed how their confidence and self-belief were
enhanced by the classes, leading to improved execution of movements. By reconnecting
with their bodies through dance, participants became more open to exploring beyond
their usual movement patterns, resulting in a fulfilling experience:

E27:

E28:

E18:

FG4:

FG6:

(By) understanding myself better, I can achieve what I previously
believed was impossible

I have gained greater confidence with my movement. With a lot of
encouragement in class, I discovered that the movements that I normally
found challenging were actually not that difficult.

Typically, I would not move like this. The range of motion in my limbs
has expanded.

There are so many movements that I never thought I would attempt... By
observing other participants, despite my initial hesitation to get up and
move, I still did it. I'm not afraid of falling.

Although we may not master all the movements taught by the teaching
artists, through the attempts, we engage in movements that we wouldn’t
have done before. This brings me a sense of accomplishment.

Participants remarked that the movements they practiced in class were effortless and
surpassed their expectations. They were able to notice not only improvements in
themselves but also observed positive changes in their peers.

E22:

FGI:

I am always fearful of falling. I always tend to keep my feet firmly
planted ton the ground. But here (in DW session), I can casually lift my
leg... I managed smaller steps, also big ones!

I have witnessed one of my classmates who, aftering attending four or
five Dance Well sessions, already showed improved posture with a more
upright back. It makes me happy to see that my fellow peers with
Parkinson’s beginning to move in a more agile way.
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Compared to other activities, which typically have standardized criteria for movements,
the freedom in DW classes enables participants to determine and achieve movements
based on their individual capacities, allowing for creative exploration.

FG3:

When attending other classes like Tai Chi or yoga, there are
standardized movements. If you find yourself unable to keep pace with
fellow classmates, frustration may arise. However, due to the freedom
allowed in Dance Well, we don’t easily feel frustrated when we
encounter difficulty with certain moves; instead, we are encouraged to
explore alternative ways of moving.

Self-perception

The majority of participants had no prior experience in any dance activities before
enrolling in the DW series. While dancing was not a common pursuit for them; their
involvement in the program brough them a sense of freedom and fulfillment. This
experience has led to a shift in the perception of what activities dancers with
Parkinson’s should engage in:

E18:

FG2:

FG12:

FGé6:

We should not limit the range of our activities. We should go out and
participate in more activities. We should not refrain from going out and
only stay at home because of our health issues; in fact, we need to go
out even more.

1t makes me feel I am still useful, as I can express what I imagined into
actual movement. I feel content when I can perform the movement.
Although I could not perfectly replicate the artist's movement, achieving
even a partial imitation brings me great satisfaction. Feeling satisfied
makes us happy... While we may not currently possess the confidence to
showcase these movements publicly, we are gradually bolstering our
self-assurance here (in DW).

Parkinson's patients are trapped by many limitations; we move slowly,
and we cannot do a lot of things. It can feel like a bird being confined in
a cage. However, the cage is now opened; you can go out and learn to
fly. The outcome is uncertain, you might fall. But you have been given a
chance to break through those barriers. It is full of possibilities and
imagination. That is the feeling of freedom.

Participants in DW were hopeful that their functional movements could either improve
or decline at a reduced pace, demonstrated a change in feelings.

E22:

El4:

I hope I can keep doing exercise and integrate it into my life, similar to
how one takes medicine. In the past, I was very pessimistic. |
experienced rigidity in the early stage (of PD), and I worried about the
potential progression of this symptom...

The degeneration may be delayed due to all these stimulations, so my
body will not deteriorate so quickly...

Participants noted that making sound and facial expressions helped them to
practice speaking and control their facial expressions:
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E28:

E18:

Practicing pronunciation with different voice tones (an activity in class)
has also improved my speech impediment.

We imitated different sounds loudly (an activity in class). It helped and
improved our voice and speech.

3.2.2 Self-expression

Creativity

Creativity was consistently encouraged in class, allowing participants to incorporate it
into their daily lives. Without pressure to conform to a specific form, they valued the
freedom to create:

E7:

E17:

FGI11:

While doing housework, even sweeping with a broom can be like
dancing...

You need to focus on your own and be aware of your surroundings. (For
example,) What'’s that sound? What are the differences in the sound of
the wind, leaves, and the chirping of the birds?

The movements in my limbs are not very agile, but I have realized that I
can creatively express my dance steps in a stress-free environment. I can
express whatever I like, in my own way. It stimulated my creativity. The
combination of being in the different (artistic) venues and surrounded
by so many peers with Parkinson’s kept everyone very engaged
throughout the entire hour.

Moving the body in novel ways through dance, which participants had never before
imagined, sparked a fresh curiosity among participants about how they train their bodies.

E19:

El4:

Aesthetics

He (the teaching artist) incorporated the elements of stretching and
physical exercise (in DW class), making the activities enjoyable rather
than boring. Sometimes, we stretched a rubber band (imagery),
sometimes we pretended to be a vehicle or an animal, and various
elements were included.

For example, when it comes to nature, we think of plants and trees. We
can imagine how they move, how the wind interacts with us, and how we
respond and swing with movements. It naturally involves balance; in a
way, it helps to train and improve our balance.

Hosting DW in art spaces, such as art museums like M+ Museum, the Hong Kong
Heritage Museum and the Mills, allowed participants to explore the beauty of art in
their environment and within themselves. They expressed that beauty is not strictly
associated with “perfect” movement, but is instead evident in the confidence one exudes

while moving.
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FGI11:

FG6:

FG12:

G3:

The museum provided professionals to guide us how to look at the arts
and appreciate the aesthetics... Typically, we might not notice these
details...There are many ways to express a colour or a shape. After 1
started dancing and combined it with art, even in daily life, it has
enhanced my ability to observe beauty in daily life.

I never thought I would dance... I was not interested in dancing because
I thought I was not talented. (But now I believe if) I couldn't do it (the
movement) the first time, I will do it better next time, as long as I try
wholeheartedly. What matters the most to me is that dancing elicits the
beauty of the body... When we attend a DW session... no one would laugh
atus... we could feel at ease doing it (dancing). When we see the graceful
movements of the teaching artist, we are inspired to learn.

You can twist the torso to a “'S” shape. If the teaching artists are twisting
widely, you can adjust the twist within a smaller range. The key is that
you can still create an 'S’ shape... and that posture is inherently beautiful.
This is what I pursue now — the beauty of our body. Just like what we
were talking about earlier, (you asked me) Have you dyed your hair?'
Of course I have! It is about personal image, isn't it? It’s about the
beauty of the body.

1 believe that beauty comes from heart. I may not move like the teaching
artists, but the most important thing is to be happy and expressing
ourselves (pointing to his chest) through body language. Our movements
may be completely different, but I am really happy... If you do not have
confidence, many things are hard to do. With Parkinson’s, we might not
dance perfectly, but we don’t worry about that. Instead, we focus on how
to express confidence and happiness in DW sessions.

3.2.3 Self-motivation

Peer support

Meeting new friends who were supportive and shared the experience of living with
Parkinson’s strongly motivated participants to adhere to the programme. Participants
could share their true feelings and experiences with someone facing a similar condition
and found a sense of belonging in this community.

E21:

E12:

E21:

E18:

The reason why I feel happy here, is because we are each other’s
companions (in the journey of PD)... There is no need to worry about
how others might look at me, and I can express myself freely.

(At DW I have) A group of friends exercising happily, encouraging each
other. My classmates are hard working (to attend regularly), which
motivated me to not be lazy.

I have to attend even if it’s tough and tiring sometimes. There is a
positive energy that drives me as I made my commitment to dancing, it
encourages me to keep going.

My classmates all wanted me to keep coming (to the class); if I do not
participate more actively, I might put their efforts to waste.
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Stress relief

Participants felt relaxed and carefree while dancing, as if they had entered a place where
they could leave behind their everyday worries, occasionally even reaching a state of
flow:

E2: When the big group dances together, you forget about your own body.

El11:  Art can really help us. It enables me to be very focused on one thing and
let go of everything else. You can be very relaxed and focused, without
pressure.

Ell: (DWW sessions allowed me to) relax myself, be happy, and be exposed to
new things. I could put down my work and stress from daily life.

E31:  The atmosphere (in DW sessions) makes everyone feel relaxed and very
happy to be there. When I leave (the session), I carry happy hormones
out with me.

E17: Having a goal, which is to attend (to DW) and have fun once a week, [
feel less bored (as before), my thoughts were not wild and negative. Now
that I have a routine, my mood is improved.

FG4: The style here is very free-spirited. We can use every part of our body,
and we don’t have to memorize too much. There is no strict routine. The
combination of music, drumming, and singing... The accompaniment
can be fast or slow, it is not quite regular. It truly makes me feel very
free and very relaxed; it is great for stress relief.

Enjoyment

Participants relished their time in the DW sessions. Basking in this uplifting atmosphere,
they felt inspired and motivated to strive for personal growth. The presence of
additional student helpers rejuvenated participants, participants felt “young” again that
fueled their determination to persevere:

E29:  Sometimes, when I am engaged in activities on my own and thoughts of
the DW sessions come to mind, I feel cheerful from the bottom of my
heart. This is because I have never tried it (dancing) before.

E21:  When young people dance with us together, I am inspired to mimic their
movement and pursue a higher level (of skill), aspiring for improvement.

Music
Participants also valued the role of music:
E9:  The choice of music is quite important, especially when we hear familiar
songs. We became so immersed in it, and it resonated with us.

E12: It (the music) brings me into its rhythm, so I could move and twist my
body, as if I am swaying with the breeze.
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3.2.4 Social integration

Inter-personal Relationship

DW provided participants a platform to forge new friendships, create a community,
share experiences in coping with the disease, and offer mutual support.

El1:

E32:

El17:

E26:

Looking ahead to see how I might be when I get older... (meeting other
participants) is a pretty positive indicator for me, as I see them working
hard to improve themselves.

I really want to know that I am not the only one who suffers from (PD)...
They have PD too,; sometimes, I can also share how I overcome some
challenges with them. I guess no one understands Parkinson’s disease
better than people with Parkinson’s disease.

Meeting new friends with Parkinson's here (is impactful). What affects
us the most is that we tend to isolate ourselves. (Here) I can learn more
about different symptoms from others and understand more about my
own condition... I rarely interacted with others, but after attending DW
sessions, I am more engaged and less hesitant.

We serve as each other’s companion. We all understand each other’s
difficulties. I help you and you help me - a consensus that we PD patients
have to support each other.

Participants shared their daily frustrations openly. When the symptoms of PD affected
their movements, they experienced discrimination or avoidance. In many cases, this is
due to the public's stigmatization and lack of knowledge about PD. In DW, the positive
attitudes and energy they received from the student helpers, teaching artists, and other
participants in the class conveyed love and support. Feeling understood, or simply
having someone who was willing to engage with them, made them feel acknowledged
and accepted by society again, as equals:

E18:

E5:

FG3:

FG4:

1t’s wonderful that everyone treats us as normal individuals. In general,
people with Parkinson's have concerns about they are perceived by
others, but within this DW environment, I feel accepted by you all.
(DW showed me that) the society cares about PD and us.. You young
people know the different symptoms of PD, you chat with us with such
care...Society has not forgotten us.

We are referred to as “dancers”... There are other people in the project,
for example, the teaching artists. It makes us feel equal to each other. It
is not a situation where the teaching artists hold a superior status and
we are considered inferior; all of us are seen as equals here.

They (teaching artists and student helpers) gain a deeper understanding
of us through DW, and we can help them understand us better. Many
people in society do not really know much about PD. Sometimes, people
don’t get why I am just standing there and blocking the way out on the
train when the door opens (because my legs froze)... A man once
misunderstood me. I was shaking, and he thought I was acting
inappropriately towards him on the train. I really didn’t mean it. I was
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Lifestyle

struggling to control my body and movement. If I shake and accidentally
bump into someone, there is nothing I can do. If more people are aware
about us in society, there would be fewer misunderstandings.

As the DW series took place in various arts spaces, participants had the opportunity to
venture beyond their familiar surroundings and explore another districts of the city.
They shared that they do not feel like a “patient” when dancing in these artistic venues:

E19:

E27:

E5:

1 participated in those activities, for example, going to visit art galleries.
We wouldn’t see these places usually.

(Dancing in) Exhibitions and galleries are very engaging. Those are not
accessible to everyone.

We are patients with Parkinson’s in the society, at the Hong Kong
Society for Rehabilitation Community, and the Hong Kong Parkinson’s
Disease Association. We are often pessimistic about our symptoms. But
when I come here (DW), looking at those high-quality artworks, with so
many people taking care of us, I am gratified.

Nevertheless, the positive effects on mobility were observed to be limited to the dance
classes. Participants encountered of challenges and difficulties from various aspects.
Some expressed constraints related to their physical capability or a lack of interest to

observe:

E20:

E26:

E29:

E1l5:

E24:

There are no noticeable changes when we are not dancing.

When we are dancing, the environment and atmosphere is so joyful.
Once I reach home, the feeling is gone.

Freely creating movement is a bit difficult. I can’t perform the movement
I want, for example, when my legs cannot move, when they freeze and 1
need to get up... My limbs were stiff and I cannot not control them.
Sometimes, when I have been standing for too long, I feel like I might
fall... Closing my eyes or looking too high places can easily throw me
off balance.

Maybe I am a very realistic person, I cannot imagine (tasks that require
imagination). I shouldn’t say I cannot imagine them; it was not difficult,
but I don’t have much interest.

Participants successfully integrated their experiences from DW classes into their daily
lives, beginning to perceive the world from new perspectives.

E18:

E21:
ES:

(I see) Different shapes and forms of trees... some can bear fruits while
others cannot... When I walk on the street now, I don’t only walk; I pay
attention to my surroundings. It has enriched my life.

I pay more attention to every movement in my daily life.

I want to move my body even when I am staying at home. On the days
without dance classes, I want to keep active and move!
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4. Discussion

4.1 The 4S: Transformation in behaviors and attitudes

The 4S framework: Self-awareness, Self-expression, Self-motivation, and Social
integration, encapsulates the multifaceted impacts of engaging in movement activities
on dancers with PD, as evidenced by their reported experiences. These four themes
underscore the unique values of participants' experiences that quantitative
measurements alone could not fully capture. The positive outcomes align with studies
(Fontanesi & DeSouza, 2021; Ng et al., 2023; Sundal et al., 2023), which demonstrated
that dance, as an intervention, can enhance the physical, social, and psychological well-
being of individuals with PD. Findings from our interviews consistently showcased
strong voices of advocacy, illustrating how participants rediscovered hope by observing
how others with Parkinson’s coped and shared their experiences. They also uncovered
new possibilities within their range of movements and imaginations, enjoyed a space to
take a break from daily concerns, found strength in peer support, appreciated their own
beauty, and embraced their symptoms.

Engaging in movement activities significantly enhanced participants' self-awareness,
including both self-efficacy and self-perception. Participants reported notable
improvements in their self-efficacy, stating that a better understanding of their physical
abilities enabled them to accomplish what they once believed was impossible. Their
confidence in movement was nurtured by the encouragement among peers, providing
invaluable support in surmounting perceived challenges. Witnessing their fellow
participants excel inspired many to discover an expanded range of motion and
attempted movements they had never considered achievable. Despite initial
apprehensions regarding falls, participants felt more secure and successful as they
explored new movements, prioritizing personal growth over flawless execution.

Participants’ quotes from the interviews revealed a significant shift in their self-
perception. They emphasized the importance of overcoming limitations and embracing
new activities, symbolizing the experience as breaking free from confinement. This
liberation sparked a revitalized sense of purpose and satisfaction, cultivating a surge in
happiness and confidence. Participants expressed a newfound optimism in navigating
PD, recognizing exercise as a fundamental component of their daily routine that could
potentially delay degenerative effects of their disease. Furthermore, improvements in
speech resulting from class activities not only bolstered their enhanced self-image but
also contribute to an overall sense of well-being.

Participation in movement activities significantly enhanced participants' self-
expression, particularly through creativity and aesthetic appreciation. Participants noted
an improvement in their creativity, discovering new ways to incorporate dance into
daily tasks and stimulate their creative thinking. Despite physical limitations, they
creatively expressed dance steps in a stress-free environment, feeling inspired by their
peers. Skilled teaching artists thoughtfully infused imaginative elements into the
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activities, creating a dynamic and enjoyable atmosphere that helped participants engage
creatively with balance and movement.

Additionally, participants noted a substantial improvement in their appreciation of
aesthetics. Under the guidance of professionals, they learned to observe and value art
in new ways, recognising details they may have previously overlooked. They uncovered
the beauty of the body through dance, gaining confidence and feeling comfortable in
expressing themselves. Participants admired the elegant movements of the teaching
artists and aspired to emulate these moves, finding beauty even in simple gestures. This
heightened awareness to bodily aesthetics extended to their personal image, reinforcing
the belief that true beauty comes from within and is conveyed through confident and
joyful movement.

Self-motivation emerged as a crucial theme, encompassing elements of enjoyment, peer
support, stress relief, and the role of music. Participants reported significant stress relief
through engaging in DW sessions. Dancing with a group allowed them to transcend
self-consciousness and fully immerse themselves in the activity, achieving a state of
relaxation. DW sessions provided a break from daily life burdens, offering exposure to
new experiences and promoting a sense of happiness. The relaxed and joyful
atmosphere, combined with the freedom to move without strict routines, fostered a
profound sense of liberation and stress relief. Regular participation improved their
mood, alleviating boredom and negative thoughts, leaving them with a sense of joy and
relaxation.

Participants emphasized the sheer delight they gained from DW sessions, recalling the
activities with genuine enthusiasm. Interacting with younger dancers added an extra
layer of enjoyment, inspiring them to emulate their movements and strive for
improvement, thereby elevating their overall sense of fun and satisfaction in the
sessions. The significant role of music in their DW sessions was also noted. The choice
of music was crucial, especially when familiar tunes resonated, deepening participants’
immersion and striking a chord with their personal experiences. Music brought them
into a rhythm, allowing them to move fluidly and amplifying their overall enjoyment
and connection to the activity.

Social integration emerged as a prominent theme, highlighting the impact of inter-
personal connections and lifestyle adjustments. Participants highlighted the profound
influence of the friendships cultivated during DW sessions. By engaging with others
with PD, participants gained a renewed sense of optimism for their own futures,
inspired by the resilience and determination of their peers. This shared experience
fostered a sense of solidarity, enabling participants to exchange coping strategies and
support each other. Connecting with new friends helped alleviate feelings of isolation,
enhanced social interaction, and expanded their understanding of various symptoms
associated with PD. Furthermore, interactions with dedicated teaching artists and
student helpers bridged the gap between those with Parkinson's and the wider
community, promoting empathy, understanding, and dispelling misconceptions
surrounding the condition. This network of mutual support nurtured a robust sense of
community and a collective commitment to aiding one another on their journey of
rehabilitation.

20



Participants shared notable lifestyle changes resulting from their involvement in DW
sessions. By immersing in activities such as visiting art galleries and exhibitions, they
were introduced to novel experiences and environments, enriching their lives beyond
their usual routines. Exposure to exquisite artworks and the care provided during these
sessions fostered a sense of gratification and a positive shift in their perspectives on life.
Additionally, participants reported increased awareness of their surroundings and
movements in daily life, leading to a more mindful and fulfilling existence. The intrinsic
desire to remain active and engage in physical movement, both within and outside
dance classes, underlined a newfound commitment to incorporating physical activity
into their daily routine.

4.2 Optimizing Dance-Based Interventions for PD

The quantitative results of this study revealed that the DW intervention led to moderate
enhancements in motor function, as indicated by improvements in the MDS-UPDRS
Part 3. However, no significant changes were observed in functional walking, gait
parameters, or balance. These findings are consistent with previous research (Ismail et
al., 2021) demonstrating the beneficial effects of dance-based interventions on motor
control in people with PD. The rhythmic and repetitive movements involved in dance
interventions are believed to help mitigate motor deficits associated with PD. Studies
by Hackney and Earhart (2009) and Ashoori et al. (2015) have also reported
improvements in motor function following dance interventions, underscoring the
potential of dance to boost coordination and postural control. The limited impact on
walking and gait outcomes in this study could be attributed to the creative and self-
guided nature of the DW intervention, which did not incorporate the structured,
repetitive exercises known to target specific motor tasks such as walking speed and
stride length.

The findings of this study align with previous research suggesting that although dance
interventions can yield improvements in motor symptoms, these benefits may not
readily translate to everyday situations, especially with a limited number of sessions
(McNeely etal., 2015). The relatively brief duration of the DW programme (8-12 weeks)
and its infrequent scheduling (once per week) are likely factors contributing to the
modest impact observed on gait and daily functioning. Previous studies have indicated
that longer and more frequent participation in dance interventions is associated with
more substantial enhancements in functional abilities. For instance, Duncan and Earhart
(2012) discovered that extended programmes consisting of twice-weekly 1-hour dance
sessions over a 12-month period afford participants more opportunities to practice and
consolidate motor skills, thereby promoting better adaptation to real-world tasks.
Extending the duration of future dance wellness initiatives and incorporating structured
motor training may possibly lead to improved outcomes across both motor and non-
motor domains, including participants' quality of life and daily activities. Increasing the
frequency of classes or integrating targeted exercises focusing on gait, balance, and
coordination may further optimize the therapeutic benefits of dance for individuals with
PD.

Results among those in the focus group suggest that the intervention provided short-
term benefits in daily motor function (MDS-UPDRS Part 2) and motor complications
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(Part 4). However, these improvements were not maintained over time. This indicates
that while dance-based movement activities may offer temporary enhancemens in
mobility and motor control, continued participation may be necessary to sustain these
effects. In contrast, there was a significant decline in motor function (Part 3) during the
post-test, possibly due to the progressive nature of PD or insufficient long-term
neuromuscular adaptation. These outcomes are consistent with previous research
indicating that movement-based interventions can improve functional mobility in PD
but emphasize the importance of sustained involvement (Yang et al., 2023; Zhang et
al., 2023). To enhance long-term effectiveness, future interventions should incorporate
strategies to promote ongoing participation, progressive training, or home-based
movement programmes.

Furthermore, some participants candidly shared several challenges and difficulties
encountered in their journey. While they experienced positive changes within the dance
sessions, the joyful atmosphere often faded upon returning home. Physical limitations,
such as leg freezing and stiff limbs, made it challenging to create movements freely.
Standing for extended periods instilled a fear of potential falls, and actions like closing
their eyes or looking upward disrupted their balance, further complicating their
movements. Additionally, some participants struggled to engage with tasks requiring
imagination, finding it difficult to connect with or muster interest in such activities.
These difficulties underscore the multifaceted nature of their experiences, highlighting
the need for tailored support and strategies to navigate these hurdles effectively.

To refine the research design for evaluating the potential impact of increased class
frequency and resources in future DW projects, a combination of objective and
subjective tools should be incorporated to measure class intensity. For instance, heart
rate monitors (Kaur et al., 2025), accelerometers, and perceived exertion scales can
provide insights into the physical demands of the sessions, allowing for the
establishment of clear benchmarks for programme intensity. By integrating these
metrics, a more comprehensive evaluation can be conducted to determine the frequency
and duration of interventions necessary to achieve meaningful physiological and
functional adaptations. This approach ensures that the intervention dosage is tailored to
meet the specific physical needs of individual living with PD, thereby maximizing the
effectiveness of the program. As the field progresses, especially through mobile brain
and body imaging studies, we anticipate gaining deeper insights into the mechanisms
behind these therapeutic benefits.

One must take into consideration that DW is an art-based activity rather than a medical
treatment.

“It needs to be recognised that arts practices are heterogenous and do not have
treatment goals, but do emphasise what the person brings to a process. The lack
of standardisation and goals are to be embraced, rather than criticised for being
difficult to measure.” (Houston, 2024)

4.3 Future directions
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Engaging with the Parkinson's Disease (PD) community, especially those who are
isolated, presents a formidable challenge. The participants in this study, potentially
more inclined towards activity, may not fully represent the diverse spectrum of
individuals living with PD population. To address this disparity, innovative outreach
strategies could be explored, such as partnering with more healthcare providers and
utilising virtual methods to connect with those most in need (Bek et al., 2021; Delabary
et al., 2022). Online dance classes during the Covid-19 pandemic: new challenges and
teaching strategies for the ‘Dance & Parkinson’s at home’ project. Research in Dance
Education, 25(2), 118-136. https://doi.org/10.1080/14647893.2022.2083595). Some
tests may reveal no significant differences due to participants' high baseline scores,
limiting the scope for observable progress. Refinement of assessment tools to detect
subtle changes and increasing the number of participants will help capture the full
impact of the intervention. Despite these challenges, the active participation in DW
highlights its potential to enhance the well-being of individuals living with PD and
inspire greater community engagement.
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5. Conclusion

Dance, as an intervention for degenerative diseases like Parkinson's, offers an
alternative means to promote social integration and nurture personal growth, anchored
in the values of creativity and well-being. While it is not a substitute for medical
treatment, dance addresses a diverse array of needs currently underserved by the
medical system in Hong Kong. This impact study demonstrates tangible physical
improvement in quantitative assessment, indicating a degree of enhancement or
maintenance resulting from the brief intervention. Qualitative data unveils the 4S: Self-
awareness, Self-expression, Self-motivation, and Social integration — as positive
psychological and social benefits experienced by participants through embodiment in
DW classes, which they successfully carried into their daily lives. For future research,
enhancing assessment tools to detect subtle changes and expanding the participant pool
will more effectively capture the comprehensive impact of the intervention.
Additionally, extending the duration of dance wellness initiatives and incorporating
structured motor training could lead to improved outcomes in both motor and non-
motor domains, including quality of life and daily activities. Increasing class frequency
or integrating targeted exercises focusing on gait, balance, and coordination may further
optimize the therapeutic benefits of dance for individuals with PD. In conclusion,
amidst ongoing challenges, the positive outcomes observed in this study highlight the
transformative potential of dance to importantly enhance the lives of individuals living
with Parkinson's Disease.

24



References

Aarsland, D., Creese, B., Politis, M., Chaudhuri, K. R., Ffytche, D. H.,
Weintraub, D., & Ballard, C. (2017). Cognitive decline in Parkinson
disease. Nature Reviews Neurology, 13(4), 217-231.

Allen, J. L., McKay, J. L., Sawers, A., Hackney, M. E., & Ting, L. H.
(2017). Increased neuromuscular consistency in gait and balance after
partnered, dance-based rehabilitation in parkinson’s disease. Journal of
Neurophysiology, 118, 363-373. doi: 10.1152/jn.00813.2016

Armstrong, M. J., Gruber-Baldini, A. L., Reich, S. G., Fishman, P. S.,
Lachner, C., & Shulman, L. M. (2014). Which features of Parkinson's
disease predict earlier exit from the workforce? Parkinsonism & Related
Disorders, 20(11), 1257-1259.

Ashoori, A., Eagleman, D. M., & Jankovic, J. (2015). Effects of auditory
rhythm and music on gait disturbances in Parkinson's disease. Frontiers in
Neurology, 6, 234.

Barnstaple, R., Protzak, J., DeSouza, J. F., & Gramann, K. (2021). Mobile
brain/body Imaging in dance: A dynamic transdisciplinary field for applied
research. European Journal of Neuroscience, 54, 8355-8363. doi:
10.1111/ejn.14866

Batson, G., Migliarese, S. J., Soriano, C., Burdette, J. H., & Laurienti, P. J.
(2014). Effects of improvisational dance on balance in Parkinson’s disease:

A two-phase fMRI case study. Physical and Occupational Therapy In
Geriatrics, 32, 188-197. doi: 10.3109/02703181.2014.927946

Beerenbrock, Y., Meyer, L., Bohme, J., Herrlich, S., Mews, S., Berger, B.,
Martin, D., & Biissing, A. (2020). Perceived effects of Tango Argentino on
body experience in persons with Parkinson’s disease (PD)—A qualitative

study with affected persons and their partners. Complementary Therapies
in Medicine, 48, 102221. doi: 10.1016/j.ctim.2019.102221

Bek, J., Arakaki, A. L., Lawrence, A., Sullivan, M., Ganapathy, G., &
Poliakoff, E. (2021). Dance and Parkinson's: A systematic review and
meta-analysis. Neuroscience & Biobehavioral Reviews, 125, 550-565.

Bek, J., Groves, M., Leventhal, D., & Poliakoff, E. (2021). Dance at
home for people with Parkinson's during COVID-19 and beyond:
participation, perceptions, and prospects. Frontiers in Neurology, 12,
678124.

Berg, K. O., Wood-Dauphinee, S. L., Williams, J. 1., & Maki, B. (1992).
Measuring balance in the elderly: Validation of an instrument. Canadian
Journal of Public Health, 83(Suppl 2), S7-S11

25



Blauwendraat, C., Nalls, M. A., & Singleton, A. B. (2020). The genetic
architecture of Parkinson's disease. The Lancet Neurology, 19(2), 170-178.

Brown, S., Martinez, M. J., & Parsons, L. M. (2006). The neural basis of
human dance. Cerebral Cortex, 16, 1157-1167. doi:
10.1093/cercor/bhj057

Cazzoletti, L., Zanolin, M. E., Dorelli, G., Ferrari, P., Dalle Carbonare, L.
G., Crisafulli, E., Alemayohu, M. A., Olivieri, M., Verlato, G., & Ferrari,
M. (2022). Six-minute walk distance in healthy subjects: reference
standards from a general population sample. Respiratory research, 23(1),
83. https://doi.org/10.1186/s12931-022-02003-y

Chen, R., Chan, P. T., Chu, H,, Lin, Y. C., Chang, P. C., Chen, C. Y., &
Chou, K. R. (2018). Prevalence of Parkinson's disease in Hong Kong
Chinese. Hong Kong Medical Journal, 24(3), 222-225.

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 155—
159. https://doi.org/10.1037//0033-2909.112.1.155

Delabary, M. D. S., Loch Sbeghen, 1., Wolffenbuttel, M., Pereira, D. R., &
Haas, A. N. (2022). Online dance classes during the Covid-19 pandemic:
new challenges and teaching strategies for the ‘Dance & Parkinson’s at
home’  project. Research in  Dance Education, 25(2), 118-136.
https://doi.org/10.1080/14647893.2022.2083595

Duncan, R. P., & Earhart, G. M. (2012). Randomized controlled trial of
community-based dancing to modify disease progression in Parkinson
disease. Neurorehabilitation and Neural Repair, 26, 132-143. doi:
10.1177/1545968311421614

Duncan, R. P., & Earhart, G. M. (2014). Are the effects of community-
based dance on Parkinson disease severity, balance, and functional
mobility reduced with time? A 2-year prospective pilot study. The Journal
of Alternative and Complementary Medicine, 20, 757-763. doi:
10.1089/acm.2012.0774

Fong Yan, A., Cobley, S., Chan, C., Pappas, E., Nicholson, L. L., Ward, R.
E., Murdoch, R. E., Gu, Y., Trevor, B. L., Vassallo, A. J., & Wewege, M.
A. (2018). The effectiveness of dance interventions on physical health
outcomes compared to other forms of physical activity: A systematic
review and meta-analysis. Sports Medicine, 48, 933-951. doi:
10.1007/s40279-017-0853-5

Fontanesi, C., & DeSouza, J. F. (2021). Beauty that moves: Dance for
Parkinson's effects on affect, self-efficacy, gait symmetry, and dual task
performance. Frontiers in Psychology, 11.

26


https://doi.org/10.1186/s12931-022-02003-y
https://doi.org/10.1037//0033-2909.112.1.155

Hackney, M. E., & Earhart, G. M. (2009). Short duration, intensive tango
dancing for Parkinson disease: An uncontrolled pilot study.
Complementary Therapies in Medicine, 17(4), 203-207.

Hackney, M. E., & Earhart, G. M. (2009a). Effects of dance on movement
control in Parkinson’s disease: A comparison of Argentine tango and
American ballroom. Journal of Rehabilitation Medicine, 41,475—-481. doi:
10.2340/16501977-0362

Hackney, M. E., Lee, H. L., Battisto, J., Crosson, B., & McGregor, K. M.
(2015). Context-dependent neural activation: Internally and externally
guided rhythmic lover limb movement in individuals with and without
neurodegenerative disease. Frontiers in Neurology, 6, 251. doi:

10.3389/fneur.2015.00251

Hasan, S. M., Alshafie, S., Hasabo, E. A., Saleh, M., Elnaiem, W., Qasem,
A., Alzu’bi, Y. O., Khaled, A., Zaazouee, M. S., Ragab, K. M., Nourelden,
A. Z., & Doheim, M. F. (2021). Efficacy of dance for parkinson’s disease:
A pooled analysis of 372 patients. Journal of Neurology, 269(3), 1195—
1208. https://doi.org/10.1007/s00415-021-10589-4

Heiberger, L., Maurer, C., Amtage, F., Mendez-Balbuena, 1., Schulte-
Monting, J., Hepp-Reymond, M. C., & Kristeva, R. (2011). Impact of a
weekly dance class on the functional mobility and on the quality of life of
individuals with Parkinson’s disease. Frontiers in Aging Neuroscience, 3,
14. doi: 10.3389/fnagi.2011.00014

Houston, S. (2024). Including Arts Practices in a Policy Framework to
Reduce the Burden of Neurodegenerative Disease: dance for people with
Parkinson’s. Medical Research Archives, 12(10).

Houston, S., & McGill, A. (2013). A mixed-methods study into ballet for
people living with Parkinson's. Arts & health, 5(2), 103-119.

Houston, S., & McGill, A. (2015). (rep.). English National Ballet, Dance
for Parkinson’s: An Investigative Study 2 A report on a three-year mixed
methods  research  study.  Retrieved  August 2024, from
https://www.ballet.org.uk/wp-content/uploads/2017/03/English-National-
Ballet-Dance-for-Parkinsons-research-report.pdf.

Hwang, P. W., & Braun, K. L. (2015). The effectiveness of dance
interventions to improve older adults’ health: A systematic literature
review. Alternative Therapies In Health And Medicine, 21, 64-70.

Kaur, J., Hulbert, S., Way, R., & Subhan, M. (2025). An investigation of
the acute effects of dance on heart rate variability in people with
Parkinson’s. Arts & Health, 1-16.
https://doi.org/10.1080/17533015.2025.2481258

27


https://www.ballet.org.uk/wp-content/uploads/2017/03/English-National-Ballet-Dance-for-Parkinsons-research-report.pdf
https://www.ballet.org.uk/wp-content/uploads/2017/03/English-National-Ballet-Dance-for-Parkinsons-research-report.pdf

Krotinger, A., & Loui, P. (2021). Rhythm and groove as cognitive
mechanisms of dance intervention in Parkinson’s disease. PLoS One
16:€0249933. doi: 10.1371/journal.pone.0249933

Ismail, S. R., Lee, S. W. H., Merom, D., Megat Kamaruddin, P. S. N.,
Chong, M. S., Ong, T., & Lai, N. M. (2021). Evidence of disease severity,
cognitive and physical outcomes of dance interventions for persons with
Parkinson’s Disease: a systematic review and meta-analysis. BMC
geriatrics, 21, 1-11.

Lau, K. M., Au, D. W. H., Wong, M. C. S., Cheung, K. S. L., & Chan, C.
C. H. (2018). Pain and depression in Parkinson's disease in Hong Kong: A
cross-sectional study. Journal of Geriatric Psychiatry and Neurology,
31(3), 1042-1048.

Lin, L., Edison, B., Mantri, S., Albert, S., Daeschler, M., Kopil, C., Marras,
C., & Chahine, L. M. (2021). Triggers and alleviating factors for fatigue in
parkinson’s disease. PLOS ONE, 16(2).
https://doi.org/10.1371/journal.pone.0245285

Liu, X., Shen, P. L., & Tsai, Y. S. (2021). Dance intervention effects on
physical function in healthy older adults: A systematic reviews and meta-
analysis. Aging Clinical and Experimental Research, 33,253-263.

Mak, M. K., Wong-Yu, L. S., Shen, X., & Chung, C. L. (2017). Long-term
effects of exercise and physical therapy in people with Parkinson disease.
Nature Reviews Neurology, 13, 689—703. doi: 10.1038/nrneurol.2017.128

Marsh, L. (2013). Depression and Parkinson's disease: current knowledge.
Current Neurology and Neuroscience Reports, 13(12), 409.

Martinez-Martin, P., Rodriguez-Blazquez, C., Mario Alvarez, Arakaki, T.,
Arillo, V. C., Chana, P., Fernandez, W., Garretto, N., Martinez-Castrillo,
J. C., Rodriguez-Violante, M., Serrano-Duenas, M., Ballesteros, D., Rojo-
Abuin, J. M., Chaudhuri, K. R., & Merello, M. (2015). Parkinson’s disease
severity levels and MDS-Unified Parkinson’s Disease Rating Scale.
Parkinsonism & Related Disorders, 21(1), 50-54.
https://doi.org/10.1016/j.parkreldis.2014.10.026

McNeely, M. E., Mai, M. M., Duncan, R. P., & Earhart, G. M. (2015).
Differential effects of tango versus dance for PD in Parkinson disease.
Frontiers in Aging Neuroscience, 7,239. doi: 10.3389/thagi.2015.00239

Morris, S., Morris, M. E., & lansek, R. (2001). Reliability of

measurements obtained with the Timed "Up & Go" test in people with
Parkinson disease. Physical therapy, 81(2), 810-818.

28


https://doi.org/10.1371/journal.pone.0245285
https://doi.org/10.1016/j.parkreldis.2014.10.026

Ng, S. Y., Chung, K. F., Yeung, W. F., Ho, F. Y. Y., & Cheung, W. M.
(2023). Dance for sleep and mood in Parkinson's disease: A randomized
controlled trial. Movement Disorders, 38(2), 307-317.

Poewe, W., Seppi, K., Tanner, C. M., Halliday, G. M., Brundin, P.,
Volkmann, J., & Lang, A. E. (2017). Parkinson disease. Nature Reviews
Disease Primers, 3(1), 1-21

Schlafhorst, S. (2020b). Welcome Neurotango® practitioner. Neo
publishing.

Saunders, B., Sim, J., Kingstone, T., Baker, S., Waterfield, J., Bartlam, B.,
Burroughs, H., & Jinks, C. (2018). Saturation in qualitative research:
exploring its conceptualization and operationalization. Quality &
quantity, 52(4), 1893-1907. https://doi.org/10.1007/s11135-017-0574-8.

Skorvanek, M., Martinez-Martin, P., Kovacs, N., Rodriguez-Violante, M.,
Corvol, J., Taba, P., Seppi, K., Levin, O., Schrag, A., Foltynie, T., Alvarez-
Sanchez, M., Arakaki, T., Aschermann, Z., Aviles-Olmos, 1., Benchetrit,
E., Benoit, C., Bergareche-Yarza, A., Cervantes-Arriaga, A., Chade, A.,
Cormier, F., ... Stebbins, G. T. (2017). Differences in mds-updrs scores
based on Hoehn and Yahr Stage and disease duration. Movement Disorders
Clinical Practice, 4(4), 536-544. https://doi.org/10.1002/mdc3.12476

Sundal, M. A., Strand, B. H., & Aamodt, G. (2023). "It's the highlight of
my week": A qualitative study of experiences from dance classes among
people with Parkinson's disease. International Journal of Qualitative
Studies on Health and Well-being, 18(1).

Svingy, O. E., Hilde, G., Bergland, A., & Strand, B. H. (2021). Timed Up
and Go: Reference values for community-dwelling older adults with and
without arthritis and non-communicable diseases: The Tromse Study.
Clinical Interventions in Aging, 16, 335-343.
https://doi.org/10.2147/CIA.S294512

Wang, L., Li, F., & Tang, L. (2022). Chronic effects of different exercise
types on brain activity in healthy older adults and those with Parkinson’s
disease: A systematic review. Frontiers in Physiology, 13, 1031803. doi:
10.3389/fphys.2022.1031803

Westheimer, O. (2008). Why dance for Parkinson’s disease. Topics in
Geriatric Rehabilitation, 24, 127-140. doi:
10.1097/01.TGR.0000318900.95313.af

Westheimer, O., McRae, C., Henchcliffe, C., Fesharaki, A., Glazman, S.,
Ene, H., & Bodis-Wollner, I. (2015). Dance for PD: A preliminary
investigation of effects on motor function and quality of life among persons
with Parkinson’s disease (PD). Journal of Neural Transmission (Vienna),

122, 1263-1270. doi: 10.1007/s00702-015-1380-x
29


https://doi.org/10.1002/mdc3.12476

Wong, S. Y., Mak, W. W., & Cheung, E. Y. (2019). Social stigma and
quality of life among Chinese patients with Parkinson's disease: A cross-
sectional study. Journal of Clinical Neuroscience, 64, 75-81.

Yang, Y., Fu, X., Zhang, H., Ouyang, G., & Lin, S.-C. (2023). The effect
of home-based exercise on motor symptoms, quality of life and functional
performance in Parkinson's disease: a systematic review and meta-analysis.
BMC Geriatrics, 23, Article 873.

Zhang, M., Li, F., Wang, D., Ba, X., & Liu, Z. (2023). Exercise sustains
motor function in Parkinson's disease: Evidence from 109 randomized
controlled trials on over 4,600 patients. Frontiers in Aging Neuroscience,
15,1071803.

30



Appendix

Appendix I:  Details of Quantitative Measurement Tools

Appendix II: ~ Question list of mid- and post-program interviews

Appendix III:  Unified Parkinson’s Disease Rating Scale (MDS-UPDRS)

Appendix IV: Berg Balance Scale (BBS) survey

Appendix V:  Dance for Parkinson’s Questionnaire (DPQ)

Appendix VI: Results from TUGT, 6MWT and gait analysis (mean + SD)

Appendix VII: Scores from MDS-UPDRS, DPQ and BBS (mean + SD)

Appendix VIII: Focus group test from Time up and go (TUGT), 6-minute
walk test (60MWT) and gait analysis

Appendix VIX: Focus group scores from MDS-UPDRS, DPQ and BBS (mean
+ SD)

31



Appendix I

Details of Quantitative Measurement Tools

. The Movement Disorder Society Unified Parkinson’s Disease Rating Scale

(MDSUPDRS) consists of 4-subscales for assessing the following areas: Part 1, nonmotor
daily life experience; Part 2, motor daily life experience; Part 3 motor examination and
Part 4, motor complication. All questions in the MDS-UPDRS are scored on a scale of 0-4
(normal to severe) (Skorvanek et al., 2017). The cutoff point for determining
mild/moderate and moderate/severe levels in each subscale was defined as Part 1: 10/11,
21/22; Part 2: 12/13 and 29/30; Part 3: 32/33 and 58/59; and Part 4: 4/5 and 12/13
(Martinez-Martin et al., 2015). The modified Dance for Parkinson Questionnaire (DPQ)
contains 9 scales assessing the performance in daily life activities, health conditions and
mental changes related to PD and was used in this study (Houston & McGill, 2015).

. The Berg Balance Scale (BBS) is a 14-item objective measure that assesses static balance

and fall risk in the elderly (Berg et al., 1992). The scale of this questionnaire is score from
1-4 (normal to severe) . Participants should understand that they must maintain their
balance while attempting the tasks. In most items, the participant is asked to maintain a
given position for a specific time. Progressively more points are deducted if: the time or
distance requirements are not met; the participant’s performance warrants supervision; the
participant touches external support or receives assistance from the examiner.

. Time up and Go (TUGT) is a sensitive assessment for gait and balance evaluation.

Participants have to sit in a chair with armrests stand up independently, then walk forward
3 metres, walk back to the chair, and sit down. The whole process will be timed and a total
of 3 tests are conducted at an interval of 1 min, with the average time is used as the
measure outcome. The test will be done independently under guardianship. Guardians do
not make any physical contact with the participant to avoid giving any practical assistance.
A previous study also found that the TUGT had high reliability (ICC >0.87) for assessing
balance in people with PD (Morris et al.,2001).

. The Dance for Parkinson’s Questionnaire (DPQ) was created by Cynthia McRae,

University of Denver and Robert Rubin, UCLA, in 2011. It is a 10-part scale compiled
from a number of different validated questionnaires used to measure various symptoms
and quality of life issues for people with Parkinson’s.

. Gait analysis with Force Distribution Measuring System (FDM-2, Zebris GmbH, Isny,

Germany). Participants’ gait measurements will be carried out pre- and post-intervention
for gait comparison. Outcome measures include step length, stance phase of both lower
limbs, double-stance phase, and cadence.



. For Six-Minute Walk Test (6MWT), participants have been asked to walk as far as they
can for 6 minutes. They are advised that they can slow down or rest if needed. The 6MWT
is used to determine walking capacity, and the total distance covered will be used for
analysis.



References

Berg, K. O., Wood-Dauphinee, S. L., Williams, J. 1., & Maki, B. (1992). Measuring balance in the
elderly: Validation of an instrument. Canadian Journal of Public Health, 83(Suppl 2), S7-S11

Houston, S., & McGill, A. (2015). (rep.). English National Ballet, Dance for Parkinson’s: An
Investigative Study 2 A report on a three-year mixed methods research study. Retrieved August
2024, from https://www.ballet.org.uk/wp-content/uploads/2017/03/English-National-Ballet-Dance-
for-Parkinsons-research-report.pdf.

Martinez-Martin, P., Rodriguez-Blazquez, C., Mario Alvarez, Arakaki, T., Arillo, V. C., Chana, P.,
Fernandez, W., Garretto, N., Martinez-Castrillo, J. C., Rodriguez-Violante, M., Serrano-Dueiias,
M., Ballesteros, D., Rojo-Abuin, J. M., Chaudhuri, K. R., & Merello, M. (2015). Parkinson’s
disease severity levels and MDS-Unified Parkinson’s Disease Rating Scale. Parkinsonism &
Related Disorders, 21(1), 50-54. https://doi.org/10.1016/j.parkreldis.2014.10.026

Morris, S., Morris, M. E., & lansek, R. (2001). Reliability of measurements obtained with the
Timed "Up & Go" test in people with Parkinson disease. Physical therapy, 81(2), 810-818.

Skorvanek, M., Martinez-Martin, P., Kovacs, N., Rodriguez-Violante, M., Corvol, J., Taba, P.,
Seppi, K., Levin, O., Schrag, A., Foltynie, T., Alvarez-Sanchez, M., Arakaki, T., Aschermann, Z.,
Aviles-Olmos, 1., Benchetrit, E., Benoit, C., Bergareche-Yarza, A., Cervantes-Arriaga, A., Chade,
A., Cormier, F., ... Stebbins, G. T. (2017). Differences in mds-updrs scores based on Hoehn and
Yahr Stage and disease duration. Movement Disorders Clinical Practice, 4(4), 536-544.
https://doi.org/10.1002/mdc3.12476



Appendix I

Dance Well Research Project Interview Questions

In general, questions were asked in the following order, with the prompts in the bracket when necessary.

1. {RA Py s e ss/ e B HES S | iE) ) FRRETEI( T MRS ) )RS IRVEREE IR EAYIESE
g ?

Can you share your feelings after having attended a few Jockey Club Dance Well Project (Dance Well)’s
sessions / completed all Dance Well sessions?

2. {RIERE EREZE/RASECRMTE? (BHEE?)
What did you like the most/least in class? Why?

3. REEE PR 7 (BT ?)
What was the most/least enjoyable part in class? Why?

4. HEEEIRGEE L5 ?

What motivates you to continue participating in Dance Well sessions?

5. ATERRNS A S B ?

Are there any reasons that makes you hesitate to continue participating in Dance Well sessions?

6. SZINRENFRREARER - IRAE H B AID/AL B Ratsae/ LB BT AR R e 2

Do you notice any changes or transformations in your daily life / social interactions / physical ability /
psychological wellbeing after participating in Dance Well sessions?

7. {RAESEREER EEREREGH A ?

Have you made new friends in class?

8. (RELZEE/[FIE2 2 FEHY A A 2

How was your interaction with teaching artists and classmates?

9. {RAIT ¥ BRI/ AL AR R ?

Can you share your feelings about the class content and arrangement?

10. {Tad Ry B AT ERRE _EAVFESa1fer 7 CFIHE 2 )

What do you think about the teaching artists’ s instructions? (Was it clear enough to you?)

11. PEAABIINE ? (5 @ REEr > A5 B SREBE - INSIFHE  FHEEE - £
o BEGEIETR - B ) REVRS B BRI /5 N 30D
What were the difficulties that you have encountered in class? (e.g., instructions, wording, tone; class
intensity, rest time; difficulty of choreography, dance themes, movement, music; class atmosphere;
location; interaction with non-Parkinson's participants)



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

S 1 SRS » (RAERRIL S SRR S ? (O B M S e
)

There were free movement elements (improvisation) in class. What do you think about this? (Did you
think it was difficult, or were you confused about what to do?)

IR RERRE LS SRR A ] 2

How did you feel about the music in class?

IRATAEERE S RE YA 7 (80 2 SR EERAVED A B 7
Did you have any difficulties in traveling to the class locations? Did this affect your motivation to
participate?

AT oy SRR S R RS 7

What did you think about the class locations and the environment?

R B S IR A RRIG e FE 4 A] 2

What did you feel about the duration of dance sessions?

s A AR AL CERSBREE) —_E28 - RETREEN( ?

There were publics (without Parkinson’s) participating in the sessions. What did you think about this?

TRRE G ZHERER - BIRGH SIIEEEHNERN © (FIERER 24 % - HEENE
HICEEERE)

Can you share your opinions on the guided tours at the venues after the sessions? (For example, did you
have enough stamina to join the tours after dancing? Were you interested in the guided tours?)

{RESSERERE VB IR - FFEIRAVTEINE

Do you think the Dance Well experience align with your expectations?

FRAEGHEE - 5 CHRR RS BB E 2 girA &g 2

What changes have you noticed in yourself, after participating in Dance Well ?

IREHREN SRR A (T ? BRA (HESEER ?
What suggestions do you have for this Dance Well project? What do you think can be improved?

RGBS 2 IR R SRR R 2

Will you consider participating in more Dance Well sessions in the future?

SHERMEE R - IR AT/ HR?

Do you have any new goals/plans after completing the whole series of Dance Well sessions?



24 {FERAHMERTZE?

Is there anything else you would like to share?

For Focus group discussion only

25. {RBEAS ' Eh ) EROES ST IEDRENE EA (A E]?

What is the functional difference between Dance Well sessions and general exercise or yoga?
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Appendix VI

Results from TUGT, 6MWT and gait analysis (mean = SD)

Allgroups | COM1 1 by group i
ltems (N = 58) (rg];r:g%) (n = 32) U P Effect Size
wores| 950 | 8| 98| e | o | oo
owrm | 5 |z [l o | o
| | | @ | o | o
| oas | z7e | zer | - 048 | 019
AT B I
v | w | w e | o
e R ART W e | ew | oo
phzgaen?rf]s) 6o37x | E583x | 6524% 387 0.65 0.06

ik A
| || - | e | e

1%‘%88 + 1%..%2 + 152-_?32* 409 0.92 0.01
phggv;rz?n 5 3‘(‘)-%% * 3‘;-_‘82* 3‘;-_2%* 445 0.65 0.06

34(1).377 + 34;..%:) + 3%-%3 * i 0.93 0.02

TUGT = Time up and go test; 6BMWT = 6-minute walk test




Appendix VII

Scores from MDS-UPDRS, DPQ and BBS (mean + SD)

Scores fli)ftil (ig(;gggl gIr)o\Zp U p Esfif:;:t
58) | (n=26)| (n=232)
e ot |07 | | b | s | o | o
Part 2 9&5_13 f 9;1; 9?;‘; 379 | 056 | 0.08
Part 3 2111'2 2;92; 1;3(.;.171; 2665 | 0.02* | 031
Part 4 2;;; 34'5;; 2;2; 3845 | 06 | 007
DPQ | QI 2('5;‘; 2('561; 2057;[ 328 | 013 | 02
Q4 2&‘: 25; 2f216i 4455 | 063 | 0.06
Q5 lfé’f 1(')?96; 1511; 3955 | 073 | 0.05
oo [ AR o | o | o
N%thiv 45;’; ‘;52; Sé(?jgi 4955 | 020 | 0.17
botive| 23 | Aty | aaa | | 067 | 006
o [ | o | o
Qo 2(';;‘: 2;’;; 2+080| 340 | 021 | 0.17
BBS 5?'_52? 532';58* 5?'26; 470 | 039 | 011

*Significant difference between groups (p < 0.05). DW group = Dance Well
group; MDR-UPDRS = Movement Disorder Society Unified Parkinson’s Disease
Rating Scale; DPQ = Dance for Parkinson’s Questionnaire; BBS = Berg Balance

Scale, Q7 negative / positive = negative /positive feelings in question 7




Appendix VIII

Focus group test from Time up and go (TUGT), 6-minute walk test (6MWT)
and gait analysis

Pre-test (N [ Post-test (N | Post-Post test (N Effec.t Size
Items ~ 10) - 10) - 10) p (Partial Eta
Squared)
10.66 +
TUGT (sec) 177 9.76 £ 1.53 9.02+£2.03 0.183 0.346
458.41 £ 47731 +
+
6MWT (m) 79.49 71,58 469.16 +94.34 | 0.379 0.215
. 90.87 £ 92.36 +
+
Stride length (cm) 15.72 16.38 92.51 £20.63 0.877 0.032
: 11.20 £ 11.75
+
Step width (cm) )38 301 11.20 £2.08 0.329 0.242
. 101.30 + 101.99 +
+
Cadence (step/min) 11.39 12.19 102.43 +£10.99 0.814 0.050
Velocity (m/s) 2.72+£033 | 2.79+0.46 2.85+0.67 0.644 0.104
+ +
Double stance phase (ms) 30.78 30.29 30.84 4 6.51 0.928 0.018
5.03 4.51
65.32 + 65.24 +
+
Left Stance phase (ms) 5 80 )13 64.95 +3.87 0.863 0.036
. 65.84 £ 65.69 +
D2 £ 3. . .
Right Stance phase (ms) 3.86 ) 59 66.52+3.10 0.595 0.122
Left Pre-swing phase (ms) 15.49 + 15.13 £
+
) 56 ’ 30 15.16 = 3.00 0.738 0.073
Right Pre-swing phase 15.11 + 14.93 +
+
(ms) ) 65 597 15.49 +3.85 0.798 0.055
. 34.68 £ 34.76 +
+
Left Swing phase (ms) 5 80 )13 35.05+3.87 0.863 0.036
. . 3415+ 3431+
+
Right Swing phase (ms) 3 86 ) 59 33.48+3.10 0.595 0.122




Appendix VIX

Focus group scores from MDS-UPDRS DPQ and BBS (mean + SD)

Effect
Post- . Pre vs Post vs Pre vs
Pre test Size
Scores (N = 10) Post test | post test p (Kendall Post Post-post | Post-post
(N=10) | (N=10) 'S W) (post- (post- (post-
hoc) hoc) hoc)
MDS- 8.20 + 770+ | 580+ | 0214
UpDRs | Tt 5.49 6.23 4.87 0.154 - - -
7.70 + 620+ | 9.40+ | 0.009* . .
Part 2 150 e 170 0.466 | 0.027 0.341 | 0.032
1270+ | 14.60+ | 26.40+ | 0.00 2* .
Part 3 1151 1156 077 0.618 0.260 0.047 | 0.005
2.90 + 130+ | 250+ | 0.03 5%
sk
Part 4 173 516 5 84 0.336 | 0.011 0.078 0.676
300+ | 260+ | 290+ | 0326
DPQ Ql 0.67 0.70 0.32 0.112 ) ) )
3280+ | 35.10+ | 35.80+ | 0.614
_|,. - - -
Q2+3 9.02 11.54 8.85 0.049
240+ | 230+ | 290+ | 0326
Q4 1.51 0.95 1.29 0.112 i i i
1.60 + 1.50+ | 150+ | 0.819
Q3 0.97 0.85 0.71 0.020 ) ) )
43.60 + | 406.40 | 4620+ | 0.182
Q6 5.34 + 6.32 0.170 - - -
6.62
Q7
Negative [ 3.80 + 4.70 + 330+
feeling 1.03 2.75 0.68 00161 0.414 i i i
count day
Q7
Positive | 1020+ | 1070+ | 11.10+
feeling 2.7 1.25 1.10 04461 0.081 i i i
count day
23.10+ | 2120+ | 1830+ | 0303
Q8 10.31 11.94 7.48 0.119 i i i
220+ | 210+ | 230+ | 0834
Q9 0.79 0.99 0.82 0.018 i i i
5430+ | 54.80+ | 5400+ | 0.809
BBS 1.06 1.14 2.45 0.021 ) ) )




