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Abstract 

Background:  Community-based dance programs for people living with Parkinson’s have grown in popularity over 
the past two decades. Studies investigating these programs have demonstrated multidimensional benefits in motor, 
non-motor, and quality of life related outcomes, yet there is a need to focus on the feasibility of larger trials. The 
primary objective of this study was to assess the feasibility and acceptability of conducting a trial investigating dance 
and Parkinson’s in Northern Ireland. The secondary objectives were to conduct preliminary analyses of the classes’ 
effects and to assess the appropriateness of outcome measures for a randomized controlled trial.

Methods:  Participants were recruited through the community, Parkinson’s UK, and university contacts to participate 
in a 12-week dance intervention inspired by the Dance for PD® model. Pre- and post-intervention, participants com-
pleted the following outcomes: MDS-UPDRS III, TUG, DT-TUG, Sensory Organization Test, MoCA, Trail Making Tests A&B, 
Digit Symbol Substitution Test, Digit Span, PDQ-39, FOG-Q, PHQ-9, FES-I, and an exit questionnaire (post-test only). 
Data were analyzed using paired samples t tests or Wilcoxon signed ranked test.

Results:  Ten people living with Parkinson’s participated. Running a larger trial was deemed infeasible in this setting 
due to recruitment issues; conversely, the dance intervention was accepted by participants with all but one complet-
ing the study. Functional mobility (TUG), symptoms of depression (PHQ-9), and bodily discomfort showed improve-
ment. All other outcomes did not. The exit questionnaire revealed that the social aspect of classes was important, and 
improvements in mood or mental state were cited most frequently as perceived benefits. Outcome measures were 
feasible, with some changes suggested for future trials.

Conclusions:  This study highlighted the infeasibility of running a larger trial using this design in this setting despite 
demonstrating the acceptability of implementing a dance program in Northern Ireland for people living with 
Parkinson’s. The results support existing evidence demonstrating that dance may improve functional mobility and 
symptoms of depression in people living with Parkinson’s, though the study design and small sample size prevent the 
generalizability of results. The findings also support the idea that dancing has the potential to support several aspects 
of physical, emotional, mental, and social health.
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Key messages regarding feasibility

•	 What uncertainties existed regarding the feasibility?

	 This study assessed the acceptability of implementing 
a dance program based on the Dance for PD® model 
in Northern Ireland and the feasibility of conducting 
a properly powered trial in this context.

•	 What are the key feasibility findings?
	 The recruitment of participants living with Par-

kinson’s was a challenge, with only 33% of target 
reached. Retention of those recruited on the contrary 
was extremely high with all but one participant com-
pleting 20 classes within 12 weeks and the post-test 
assessments, highlighting the acceptability of the 
intervention among those who took part.

•	 What are the implications of the feasibility findings 
for the design of the main study?

	 Given the findings of our study and the small samples 
in existing research, networked research efforts may 
be required to recruit the number of participants 
needed to robustly test the efficacy of dance using an 
RCT design.

Introduction
Parkinson’s is a complex neurological condition charac-
terized by motor and non-motor symptoms that nega-
tively impact quality of life (QOL) [1]. The primary motor 
symptoms of Parkinson’s include bradykinesia, tremor, 
rigidity, and postural instability [2]. Non-motor symp-
toms, such as mental health issues (e.g., depression), cog-
nitive impairment, pain, and fatigue, may have a greater 
impact on QOL than motor symptoms in people living 
with Parkinson’s and are therefore increasingly recog-
nized as important to manage [3]. Activities of daily 
living, particularly those that are dependent on walk-
ing, can become increasingly challenging as the condi-
tion progresses [4], consequently leading to decreased 
independence and participation [5]. Traditional medical 
treatments can alleviate symptoms to a certain extent; 
however, these methods do not fully address balance 
problems [6], non-motor symptoms [7], stigma [8], pain 
[9, 10], and the complex nature of living with a chronic, 
progressive condition. There is thus a need for comple-
mentary therapeutic strategies that support people living 
with Parkinson’s and aim to improve QOL.

Dance is one activity that has been demonstrated to 
improve both motor and non-motor symptoms [11], 
offer social support [12, 13], and increase activity par-
ticipation [14] in people living with Parkinson’s. Com-
munity-based dance programs specifically offered to 
people living with Parkinson’s have been growing in 

popularity over the past two decades [15] and may offer 
multidimensional benefits [11]. The Dance for PD® 
model, for example, has had worldwide success at being 
implemented in more than 300 communities since 2001 
[16], and a number of preliminary studies have been 
conducted to evaluate its effects [11, 13, 15, 17–21].

In the first evaluation of Dance for PD®, partici-
pants most often cited “participating in active rec-
reation,” “socializing,” and “health” when asked what 
areas of their lives had “changed for the better” as a 
result of taking part [15]. Since this preliminary eval-
uation, several studies have investigated the effects of 
Dance for PD® style classes on QOL and motor and 
non-motor symptoms. The studies evaluating changes 
in QOL using questionnaires like the Oregon Health 
& Sciences University Quality of Life Scale (QOLS) 
and Parkinson’s Disease Questionnaire (PDQ-39) have 
demonstrated inconsistent results, with some studies 
reporting improvements [17, 21] and others no change 
[13, 18, 20]. In the evaluation of motor symptoms, Wes-
theimer and colleagues [13] found the Movement Dis-
order Society United Parkinson’s Disease Rating Scale 
Motor Subscale (MDS-UPDRS III) total score and gait 
and tremor sub-scores to improve following 8 weeks 
of Dance for PD® classes yet found no change in bal-
ance, while Bearrs et  al. [20] found improvements in 
balance and functional mobility after 12 weeks. Ventura 
and colleagues [11] showed positive within group effect 
sizes for several motor outcomes, with the strong-
est effects noted for gait speed, and McNeely and col-
leagues [18] found adapted tango to improve motor 
symptom severity and functional mobility to a greater 
degree than Dance for PD®. Other studies have inves-
tigated the Dance for PD® model’s effects on aspects of 
cognition, emotional wellbeing [11, 21], and self-effi-
cacy [19], demonstrating positive effects.

Recent systematic reviews on the topic of dance and 
Parkinson’s have highlighted the need for research to 
determine the effects of different dance styles, pro-
grams, and intensities [22] and have revealed that there 
have been few comparative trials and no randomized 
controlled trials (RCTs) evaluating dance classes mod-
eled after the Dance for PD® method [23, 24]. The afore-
mentioned studies investigating this program provide a 
strong foundation for future research yet they focused on 
Dance for PD®’s effects on motor, non-motor, and QOL-
related outcomes, rather than outcomes relevant to the 
feasibility of future trials. Given that all but one of the 
existing studies reported small sample sizes as limitations 
and called for larger RCTs to confirm the generalizability 
and strength of effects, feasibility studies that are more 
descriptive and explicitly aim to determine if and how a 
full RCT could be carried out [25] are warranted.
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Study aims and objectives
The primary objective of this study was to assess the fea-
sibility and acceptability of implementing dance classes 
based on the Dance for PD® model in Northern Ireland 
and conducting a trial investigating their effects. Feasibil-
ity and acceptability were measured in terms of recruit-
ment (i.e., quotas met), retention (i.e., attendance rates 
and reported plans to continue dancing), outcome meas-
ures, and adverse events.

The secondary objectives of this study were to con-
duct preliminary analyses of the effects of dance on QOL 
and motor and non-motor characteristics in people liv-
ing with Parkinson’s and to assess the appropriateness of 
these outcome measures for a larger, single-blind RCT.

Methods
Patient and public involvement
To ensure that the design and content of the tested 
trial would be meaningful and important to key poten-
tial stakeholders—i.e., people living with Parkinson’s 
and those close to them—patient and public involve-
ment (PPI) activities were carried out during the design 
phase with the support of the Parkinson’s UK Research 
Involvement team. First, a survey was disseminated to 
the Parkinson’s UK Research Support Network. Of the 
329 people who responded to the survey, 282 were liv-
ing with Parkinson’s (age range 30–80+, time since 
diagnosis 2–20+ years, male/female/other/no answer 
120/159/1/2); 41 identified as carers, partners, family 
members, or friends; and 6 were bereaved carers, part-
ners, family members, or friends. The survey sought to 
understand if the aims of the research were clear, whether 
or not this area of research is seen as important by people 
affected by Parkinson’s, and how likely people would be 
to take part or recommend someone they know take part 
in the study. Responses revealed 97.9% of people living 
with Parkinson’s who took part in the survey found the 
aims of the research very or somewhat clear, 98.5% found 
the study to be very or somewhat important, and 79.4% 
indicated that they would be very or somewhat likely to 
participate, which supported the feasibility of such a trial. 
The survey also explored barriers to participation, the 
feasibility and selection of outcome measures, and ideas 
for capturing the experience of dancing (see Table 1).

Following the survey, a discussion group was held at 
Queen’s University Belfast to discuss issues and ideas 
that arose from the survey with local people in greater 
detail. Twelve people attended the discussion group: 
eight people living with Parkinson’s, two partners/carers, 
one bereaved carer, and a dance instructor leading classes 
for people living with Parkinson’s in the community. 
The meeting was facilitated by the authors (AMC, MR, 
and MD) and the Parkinson’s UK Research Involvement 

Manager. Consent was sought to record the discussions 
using tape recorders and notetaking. As the data was not 
being analyzed as qualitative research data, the audio 
recordings were not transcribed verbatim [26], rather 
they were listened to again for further details. Discussion 
topics included advertising the study, encouraging par-
ticipation, logistics, and outcome measures (i.e., duration 
of assessments, sensitive subjects, and capturing indi-
vidual experiences). Following the meeting, key discus-
sion points were fed back to those who attended and all 
stakeholders were invited to reply with any thoughts or 
questions that had come up since the meeting.

The information gathered as a part of the survey and 
the discussion group informed the design of the trial. 
This included recruitment strategies (e.g., visiting local 
support groups), the selection of outcome measures, and 
logistics relevant to the delivery of dance classes (e.g., 
venue selection, scheduling of class times) and assess-
ment sessions (e.g., duration, information to be provided 
in advance). To confirm that the advice gathered through 
the PPI activities was satisfactorily implemented, adver-
tising materials, participant information sheets, consent 
forms, outcome measures, and a summary of findings 
were reviewed by PPI volunteers living with Parkinson’s 
to ensure clarity and appropriateness.

Participants
Participants were recruited from Queen’s University 
Belfast School of Psychology contacts, Parkinson’s UK 
recruitment channels, and the local community, begin-
ning in Summer 2018. The original experimental proto-
col aimed to include a dance group and a control group 
that was to take part in a traditional exercise program 
in fall prevention and strength and balance training for 
comparison; 15 participants were to be randomized to 
either group using a random number generator. We used 
G*Power 3.1 to estimate a sample size of 10 participants 
living with Parkinson’s per group, with the Movement 
Disorder Society United Parkinson’s Disease Rating Scale 
Motor Examination (MDS-UPDRS III) as the primary 
outcome of interest and the alpha level set at 0.5 and 
power at 0.8. We aimed to recruit 15 participants living 
with Parkinson’s per group to account for dropouts.

Limited enrollment and time constraints forced a 
change in the protocol to a quasi-randomized controlled 
trial, with plans to assign participants sequentially first 
to the dance group and subsequently to the control 
group. This decision was made to reduce the amount 
of time participants would have to wait for the inter-
vention to begin. Additionally, one of the intervention 
goals was to create community and five or fewer people 
in the classes would likely not have created the desired 
social atmosphere. Ultimately, by Spring 2019, only 10 
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eligible participants living with Parkinson’s in total had 
approached the research team with an interest in tak-
ing part making a control group infeasible in this setting 
at this time. The original protocol also aimed to recruit 
older adults without a diagnosis of Parkinson’s for com-
parison; however, recruitment for this group posed even 
more of a challenge with only four older adults living 

without Parkinson’s approaching the research team with 
an interest in taking part.

Participants were eligible for inclusion in the study if 
they had a diagnosis of Parkinson’s, reported benefit from 
anti-Parkinson medication, could walk 3 m with or with-
out assistance, could stand for at least 30 min, and were 
able to provide informed consent. People were excluded 

Table 1  Details of responses of people living with Parkinson’s (n = 282) to PPI survey

Data presented is the number of responses and percentage of 282 survey participants (no., %). Other suggestions/comments have been paraphrased and organized 
thematically for brevity; unclear or irrelevant comments were not included in the table

Q. Do you think people would be more willing to participate if the study 
involved taking [dance] classes once or twice per week?

Once per week (141, 50%)

Twice per week (41, 14.5%)

Either (100, 35.5%)

Q. What would you expect to be the main barriers to participation in this 
research? Please select up to 2 options.

Transportation (150, 53.2%)

Scheduling conflicts (137, 48.5%)

Work/employment (40, 14.2%)

Symptoms (51, 18.1%)

I wouldn’t expect there to be any barriers (29, 10.3%)

Lack of interest (18, 6.4%)

Stress imposed on carer (9, 3.2%)

Other (34, 12.1%) Barriers specified (paraphrased): Location (14), Fear, 
embarrassment, shyness (5), Perceptions of dance (4), Other commitments 
(3), Cost (2), Lack confidence (2), Stress (1), No partner (1), Gender (1), Moti-
vation (1), Group assignment (1)

Q. Before and after the 8-12 week intervention, participants […] will com-
plete a series of physical and cognitive tests at the university. These would 
take a total of 90-120 minutes. Does this seem…

Too long (45, 16.0%)

About right (172, 61.0%)

I don’t know (62, 22.0%)

Too short (3, 1.1%)

Q. What outcome measures do you think would be most relevant and 
important to participants? Please select up to 3 that you think would be 
most important.

Balance (192, 68.1%)

Walking ability (144, 51.1%)

Cognitive abilities (113, 40.1%)

Motor symptom severity (102, 36.2%)

Mood (94, 33.3%)

Endurance (61, 30.5%)

Non-motor experiences of daily living (39, 13.8%)

Motor experiences of daily living (71, 25.2%)

None are relevant (1, 0.3%)

Other (72, 25.5%) Outcomes suggested (paraphrased): Social benefits/
impact (14), All (6), Posture (4), Self-worth/esteem, achievement (4), 
Medication (3), Sleep (3), Wellbeing (2), Coordination (2), Enjoyment of 
classes (1), Pain (1), Speech (1), QOL (1), Dexterity (1), Rigidity/flexibility (1), 
Self-management (1), Motivation (1), Independence (1)

Q. In this study, do you think we should assess participants when they are 
taking their medication as usual, or should we ask them to withhold their 
medication for 12 hours prior to the assessments?

On medication (211, 74.8%)

Off medication, (0, 0%)

No preference (71, 25.2%)

Q. As well as capturing standard outcome measures, we want to under-
stand people’s experiences of the programmes. What would be the best 
way of capturing this?

Face-to-face interview (85, 30.1%)

Diary (62, 22.0%)

Phone interview (57, 20.2%)

Survey (31, 11.0%)

Focus group (28, 9.9%)

Other (19, 6.7%) Suggestions (paraphrased): Options, combination, or all of 
the above (10), Email (1), Video call (1), Diary with specific questions (1)
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if they had any major surgeries affecting movement in the 
past year, major injuries affecting movement in the past 
6 months, a diagnosis of dementia, or serious neurologi-
cal problems apart from Parkinson’s. Participants were 
instructed to continue with their regular medication reg-
imens and exercise routines throughout the trial, and a 
diary was used to monitor any changes. Participants pro-
vided contact details for their GPs, who were informed 
of their participation in the trial via post. The study was 
reviewed and approved by the North East—Newcastle 
& North Tyneside 2 Research Ethics Committee within 
the UK Health Departments’ Research Ethics Service. All 
participants provided written informed consent prior to 
participation.

Dance classes
Participants took part in 20 1-h dance classes over the 
course of 12 weeks, an average of two classes per week. 
The dance classes were modeled after training received 
in the Dance for PD® method, a program developed by 
Mark Morris Dance group in collaboration with the 
Brooklyn Parkinson’s Group [15]. Classes were held in 
person and in a group setting. The TiDIER (Template for 
Intervention Description and Replication) checklist was 
used to aid the description of the dance program in this 
report [27] (see Additional file 1).

Dance instructor and volunteers
The Dance for PD® program is built upon the principle 
that professionally trained dancers are movement experts 
with knowledge of balance, coordination, rhythm, and 
esthetic awareness that may be of value to people liv-
ing with Parkinson’s [15, 28]. The dance classes were 
led by one instructor, the first author, a female ballet 
dancer with 10 years of experience performing profes-
sionally and teaching ballet to diverse age groups. At the 
start of the intervention, she had attended the Introduc-
tory and Advanced Dance for PD® Training Workshops 
in Toronto, Canada in 2016 and 2017, respectively, yet 
was not a certified Dance for PD® instructor [29]. She 
also had one year’s experience volunteering at a certified 
Dance for PD® class and one year’s experience leading 
such classes in the community. The instructor addition-
ally underwent training to become a certified First Aider 
prior to commencing the classes.

Students from the School of Psychology and local 
dance artists also attended the classes, dancing with study 
participants, providing support to anyone who felt they 
needed it during standing exercises, and contributing to 
the overall social atmosphere. The volunteers attended 
a training session led by the first author that provided 
information about what Parkinson’s is and how it affects 
people, the class structure and content, and the role of a 

volunteer. The dance experience of the volunteers ranged 
from formal training or professional dance experience to 
no formal dance experience.

Class content and structure
The class content was developed from the instructor’s 
training received at the Introductory and Advanced 
Dance for PD® Training Workshops [30]. The interven-
tion aimed to do the following: instill confidence in par-
ticipants, create a community, stimulate mind-body 
connections, encourage creativity through improvisa-
tion and telling stories through movement, be joyful, 
and teach participants how to use imagery, rhythm, and 
attention to guide movement [15, 16]. The classes fol-
lowed the three-part structure of the Dance for PD® pro-
gram [15] (see Additional file  2 for example exercises). 
All classes began with a 20-min seated warm up consist-
ing of exercises that aimed to warm, stretch, and coordi-
nate the body to prepare for standing combinations. This 
was followed by 10–20 min at the barre during which 
time attention was focused on finding balance, maintain-
ing placement and posture, and practicing weight shifts 
to provide participants with a supportive transition from 
sitting to standing. The final 20–30 min of class were 
spent “in the center” during which time participants 
traveled across the floor and danced with a partner or as 
a group. During this portion of class, there were oppor-
tunities both to learn choreography and to improvise. 
The classes were a tailored version of the Dance for PD® 
model in that the instructor drew from her own dance 
skills, knowledge, and experiences and also responded to 
the ability and interests (e.g., musical tastes) of the group. 
The instructor used dance terminology and discussed the 
significance of music and choreography throughout the 
classes to enhance learning.

Environment
The classes were held at the University’s Physical Edu-
cation Centre in a fitness studio with wooden floors, a 
ballet barre, and full length mirrors along one wall that 
remained visible during classes. The venue had an atmos-
phere of a gym (sometimes noise from the weight room 
could be heard from next door during class), rather than 
an artistic dance space, but was selected because of its 
accessibility via public transport and ample, free parking, 
both of which were deemed important by PPI discussion 
group participants. The classes being on campus also 
made it easier for university students to be involved in 
the project.

Assessments
Participants were tested before and after the 12-week 
dance intervention “ON” medication at a self-determined 
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optimal time to control for medication-induced fluc-
tuations. Baseline evaluations were conducted within 
10 days prior to each participant’s first dance lesson. 
All assessments took place at a laboratory on campus at 
Queen’s University Belfast.

The pre-intervention evaluation (pre-test) included the 
following assessments to assess Parkinson’s motor symp-
toms, functional mobility, and balance: MDS-UPDRS III 
[31], Timed Up and Go (TUG) [32] & Dual-Task Timed 
Up and Go (DT-TUG) [33, 34], and the Sensory Organi-
zation Test (SOT) assessed using a NeuroCom Smart 
Balance Master (NeuroCom International, Clackamas, 
OR). The MDS-UPDRS III, TUG, and DT-TUG were 
videotaped and re-rated for accuracy by a second asses-
sor blinded to the timepoint. Participants also completed 
the following assessments to assess aspects of cognition: 
Montreal Cognitive Assessment (MoCA) [35, 36], Trail 
Making Tests A & B (Trails A&B) [37], and Digit Sym-
bol Substitution Test (DSST) and Digit Span (DS) For-
wards and Backwards (subtests of the Wechsler Adult 
Intelligence Scale-III). Furthermore, participants com-
pleted four questionnaires to assess health-related QOL, 
experiences of freezing of gait, symptoms of depression, 
and fear of falling, respectively: the Parkinson’s Disease 
Questionnaire (PDQ-39) [38], Freezing of Gait Ques-
tionnaire (FOG-Q) [39], Patient Health Questionnaire-9 
(PHQ-9) [40, 41], and Falls Efficacy Scale International 
(FES-I) [42, 43]. Proprioceptive acuity in the ankle joint 
was also measured using a joint position matching task 
[44]; this outcome was excluded from the analysis due to 
a measurement error but has been included in the list of 
outcomes to provide a complete description of the evalu-
ation session.

The post-intervention evaluation (post-test) exactly 
mirrored the pre-test and took place within one week 
after completion of the twentieth dance class. At post-
test, participants also completed an Exit Questionnaire 
adapted from Hackney et  al. [12] that evaluated their 
experiences in the program and perceived benefits of 
dancing (see Additional file 3). Participants were offered 
£20 at the completion of the study to cover the cost of 
transport to and from assessment sessions.

Data analysis
Recruitment was measured as percentage recruited out 
of target (30 participants living with Parkinson’s). Reten-
tion was measured as the percentage of people who com-
pleted the study and attendance was calculated as the 
percentage of classes completed by all who commenced 
the intervention. Adverse events reported in exercise 
diaries or observed by or communicated to the dance 
instructor in the dance classes were tabulated and syn-
thesized qualitatively.

Changes in outcome measures from pre- to post-test 
were analyzed using JASP (Version 0.13.1) [45]. If differ-
ence scores were normally distributed, a paired-samples 
t test was used and if they were not, a Wilcoxon signed-
rank non-parametric test was used. Alpha level in both 
cases was set at α = 0.05. As statistical analyses were car-
ried out separately for distinct measures, corrections for 
multiple analyses were not applied. Effect sizes were cal-
culated using Cohen’s d if the data were parametric or a 
rank-biserial correlation if non-parametric. Per protocol 
analysis was used. The median and interquartile ranges 
were calculated for responses to each item on the Exit 
Questionnaire.

Results
Feasibility and acceptability
Only ten of 30 participants living with Parkinson’s (33%) 
were recruited from University and Parkinson’s UK con-
tacts and the community (see Fig.  1 and Table  2). Four 
adults who were not living with Parkinson’s also took 
part in the dance classes, including two partners of par-
ticipants, a friend of a participant, and a bereaved carer; 
they completed 20 sessions and contributed to the overall 
social atmosphere.

Retention on the contrary was extremely high with 
all but one participant completing 20 classes within 12 
weeks and the post-test assessments. The participant 
who did not complete the intervention attended 17 of the 
20 required classes, making the attendance rate 98.5%.

Participation in the exercise diary was moderate, with 
all but two participants returning it to the research team 
for review at the post-test session. One of the eight par-
ticipants who returned the diary only had entries for six 
of the twelve weeks they attended classes. At the post-
test session, participants were asked if they had contin-
ued with their usual routines outside of class; all reported 
that they had, and the entries in the exercise diaries sup-
ported this qualitatively.

Adverse events and effects
There were no adverse events (e.g., falls, injuries) during 
the dance classes. However, two participants reported in 
their diaries feeling soreness and pain in legs, shoulders, 
arms, and wrists during and immediately after the dance 
classes. Two participants reported soreness and pain 
outside of and not attributed to the dance classes, three 
experienced no soreness/pain at all during the course of 
the program, and one reported that stiffness and soreness 
was alleviated by the dance classes. Outside of the dance 
classes, one participant experienced two non-injurious 
falls and one experienced a non-injurious fall and a near 
miss.
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Outcome measures
Of the eight dimensions of the PDQ-39 (Mobil-
ity, Activities of Daily Living, Emotional Well-being, 
Stigma, Social Support, Cognition, Communication, 
and Bodily Discomfort), a significant median decrease 
(a lower score indicates improvement) was found for 
the Bodily Discomfort dimension only. No statistically 
significant differences were found for the other seven 
dimensions or summary index (SI) (see Table 3).

For motor outcomes (Table  4), the difference 
between pre-test values and post-test values for the 
MDS-UPDRS III was not significant, nor was the dif-
ference between pre-test values and post-test values 
for the SOT Composite Score. Additionally, there 
were no statistically significant differences pre- and 
post-intervention for any of the six equilibrium 
scores. All of the seven participants included in the 
analysis demonstrated an improvement in score on 

Fig. 1  CONSORT participant flow diagram. The number of participants approached is not included in this diagram because, due to a primary 
strategy of disseminating information about the study in the community, it is not possible to report the number of prospective participants reached 
during the recruitment stage

Table 2  Characteristics of participants

PD Parkinson’s disease, H&Y modified Hoehn and Yahr Stage, C/L Carbidopa/levodopa, Ras. Rasagiline, Rop. Ropinirole, Rot. Rotigotine

Participant Age, years Sex Education, years PD duration, years H&Y Medications

1 70 F 18 3 2 C/L

2 67 M 18 5 1 C/L, Ras, Rop

3 66 M 18 9 1.5 C/L, Ras, Rop

4 53 M 12 3 2.5 C/L

5 72 M 16 1 1 C/L, Rot.

6 72 M 19 2 2 C/L

7 68 M 16 5 1.5 C/L, Ras, Rop
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the TUG (i.e., the time to complete the task was less 
at post-test than pre-test), and there was a statisti-
cally significant median decrease from pre-interven-
tion to post-intervention. In the DT-TUG, there were 
no significant differences pre-intervention to post-
intervention. In questionnaires concerning motor 
symptoms (Table  4), no statistical significance was 
found for the FOG-Q nor the FES-I between pre-test 
and post-test.

With regards to non-motor outcomes (Table 5), there 
was a significant median decrease (a lower score indi-
cates improvement) in the PHQ-9 score from pre- to 
post-intervention. No significant differences between 

pre- and post-test data were found for outcomes meas-
uring aspects of cognition.

Exit questionnaire
Findings from the Exit Questionnaire revealed that par-
ticipants enjoyed the classes and would continue with 
them if they were offered in the community. Participants 
additionally reported perceiving moderate improvements 
in several aspects of physical and emotional health (see 
Table 6).

Open-ended questions invited participants to share 
what they liked and disliked most about the program 
and if they experienced any benefits not highlighted in 

Table 3  Results for Parkinson’s Disease Quality of Life Scale (PDQ-39)

Wilcoxon signed-rank test. Scores reported are medians and interquartile ranges. A decrease in score indicates improvement. Effect size reported is the Rank-biserial 
correlation

Dimension Pre-test Post-test P Effect size

Mobility 37.50 ± 40.00 (2.50, 77.50) 25.00 ± 30.00 (2.50, 67.50) 0.058 − 1.000

ADLs 41.67 ± 41.67 (16.67, 87.50) 33.33 ± 37.50 (8.33, 95.83) 0.235 − 0.536

Emotional Well− Being 29.17 ± 29.17 (4.17, 45.83) 12.50 ± 20.83 (4.17, 66.67) 0.410 − 0.467

Stigma 12.50 ± 18.75 (0, 43.75) 12.50 ± 12.50 (0, 62.50) 0.890 − 0.133

Social Support 8.33 ± 25.00 (0, 41.67) 0 ± 33.33 (0, 41.67) 0.423 − 0.667

Cognition 31.25 ± 31.25 (12.50, 68.75) 18.75 ± 6.25 (18.75, 68.75) 0.170 − 0.733

Communication 25.00 ± 25.00 (8.33, 50.00) 16.67 ± 16.67 (0, 41.67) 0.396 − 0.393

Bodily Discomfort 41.67 ± 33.33 (33.33, 75.00) 25.00 ± 50.00 (8.33, 66.67) 0.036 − 1.000
Summary Index 26.56 ± 20.63 (11.25, 57.08) 16.25 ± 19.38 (10.21, 63.91) 0.078 − 0.786

Table 4  Results for motor outcomes

Pre- and post-test values presented are means and standard deviations

MDS-UPDRS-III Movement Disorder Society United Parkinson’s Disease Rating Scale Part III, TUG​ Timed Up and Go Test, DT-TUG​ Dual-Task Timed Up and Go 
(cognitive), FOG-Q Freezing of Gait Questionnaire, FES-I Falls Efficacy Scale International, SOT Sensory Organization Test Composite Score, E1 eyes open firm surface, E2 
eyes closed on firm surface, E3 eyes open with sway referenced visual surround, E4 eyes open on sway referenced support surface, E5 eyes closed on sway referenced 
support surface, E6 eyes open on sway referenced support surface and surround
a Data were analyzed using Student’s t test. Effect size reported is Cohen’s d
b Data were analyzed using the Wilcoxon Signed Rank test. Effect size reported is the Rank-biserial correlation

Outcome Pre-test Post-test Change score P Effect size

MDS-UPDRS-IIIa 28.57 (14.36) 23.71 (10.52) − 4.86 0.072 − 0.823

TUG (sec)b 11.18 (2.10) 9.48 (1.27) − 1.70 0.016 − 1.000
DT-TUG (sec)b 12.48 (2.32) 11.76 (2.67) − 0.72 0.327 − 0.429

FOG-Qb 5.14 (2.80) 4.86 (3.39) − 0.28 0.589 − 0.286

FES-Ib 31.71 (11.83) 30.71 (11.38) − 1.00 0.833 − 0.143

SOTa 69.71 (5.94) 73.00 (4.40) 3.29 0.236 0.498

SOT-E1a 93.38 (1.08) 92.38 (2.70) − 1.00 0.180 − 0.574

SOT-E2a 90.76 (2.46) 90.38 (1.86) − 0.38 0.740 − 0.131

SOT-E3a 90.71 (3.47) 90.10 (3.43) − 0.61 0.644 − 0.184

SOT-E4a 73.52 (7.20) 78.67 (5.77) 5.15 0.116 0.695

SOT-E5a 49.48 (21.13) 54.33 (9.56) 4.85 0.446 0.308

SOT-E6a 46.48 (13.32) 56.52 (15.14) 10.04 0.290 0.439
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the questionnaire. In describing what they liked most, 
participants cited “the company” and “meeting new peo-
ple,” reporting that the social aspect of the classes was 
motivating and encouraged them to “get out.” Participat-
ing in the research created a “common cause” and being 
in the company of other people living with Parkinson’s 
fostered a “sense of belonging” making people feel “part 
of the group rather than the outcast.” The dancers and 
student volunteers were described as “wonderful,” “bril-
liant,” “helpful,” and “respectful.” Participants also enjoyed 
learning about the variety of music and dance styles and 

steps taught in class, and one said the teacher “commu-
nicated enthusiasm and skill.” Reported dislikes included 
thinking the program would be more strenuous, feeling 
uncomfortable dancing with other people during part-
nered exercises, or disliking improvisation because “it 
puts you out there” and “makes you very vulnerable.” 
There was also one comment that the room was too cold. 
Some participants said there was not anything that they 
disliked about the dance classes.

When asked about perceived improvements not cov-
ered in the Exit Questionnaire, improvements in mood 
or mental state were cited most frequently:

“I felt my mood has improved. I think because the 
movement was done to music, I think. I like listening 
to lots of types of music.”
“Felt better in your head.”
“Mood – 100% after leaving each week. It was great 
fun.”
“Peace of mind. I felt more content with life when I 
came out of it because I enjoyed it so much. There 
was a great atmosphere about the room, the social 
aspect.”
“The entire mood of the class has been uplifting. 
There has been much laughter – often instigated by 
the teacher. I never leave the class in anything but a 
happy mood.”

Benefits of dancing described included disappearance 
of upper body stiffness, increased energy that led to walk-
ing more on class days, slight improvements in coordina-
tion and balance, improved strength and mental ability, 
and increased confidence.

Some participants mentioned that some class mate-
rial highlighted “physical deficits and mobility prob-
lems,” such as declining sense of rhythm or coordination 
and inflexibility. A few described working to correct 
these issues with greater awareness outside of class. For 
example, several noted that they became more aware of 
their posture and now make efforts to correct it. Some 
participants also described using tools learned in class 
in everyday life. For example, one participant reported 
using breathing exercises when anxious or fatigued, and 
another reported using the warm-up exercises outside of 
class to “stop the stiffness” and “feel better as a result of 
that.”

Discussion
This study highlighted the challenges associated with the 
feasibility of running a larger trial investigating dance for 
people living with Parkinson’s in Northern Ireland due 
to recruitment issues. At the same time, this study also 
demonstrated the acceptability of implementing a dance 
program for people living with Parkinson’s in this setting 

Table 5  Results for non-motor outcomes

Non-motor outcomes were analyzed using the Wilcoxon-signed rank test. Pre- 
and post-test values presented are means and standard deviations. Effect size 
reported is the Rank-biserial correlation

PHQ-9 Patient Health Questionnaire 9, MoCA Montreal Cognitive Assessment, 
Trail A Trail Making Test Part A, Trail B Trail Making Test Part B, DS Digit Span, DSST 
Digit Symbol Substitution Test

Outcome Pre-test Post-test Change 
score

P Effect size

PHQ-9 7.71 (5.62) 5.71 (5.74) − 2.00 0.034 − 1.000
MoCA 26.71 (1.89) 27.43 (1.51) 0.72 0.671 − 0.238

Trail A (sec) 49.91 
(12.69)

43.90 
(14.24)

− 6.01 0.219 0.571

Trail B (sec) 92.47 
(23.12)

99.76 
(32.04)

7.29 0.578 − 0.286

DS Forward 11.14 (2.55) 11.43 (1.81) 0.29 0.798 − 0.143

DS Back-
ward

6.43 (3.55) 7.00 (2.94) 0.57 0.526 − 0.333

DS Total 17.57 (4.32) 18.43 (4.58) 0.86 0.400 − 0.429

DSST 50.71 
(11.90)

51.43 
(12.38)

0.72 0.865 − 0.107

Table 6  Participant responses to Exit Questionnaire

Participants rated each item on the Exit Questionnaire on a scale of one to 
five. 1, Strongly agree, 2, Somewhat agree, 3, Neither agree nor disagree, 4, 
Somewhat disagree, 5, Strongly disagree

ADLs Activities of daily living

Questionnaire Item Median 
(1st, 3rd 
quartiles)

I enjoyed the program 1 (1.00, 1.00)

Balance improved 2 (2.00, 2.50)

Walking improved 3 (2.00, 3.00)

Coordination improved 2 (2.00, 2.50)

Strength improved 2 (1.00, 2.50)

Flexibility improved 2 (1.50, 2.50)

Mood improved 2 (2.00, 2.00)

Aches/pains improved 3 (1.50, 3.00)

I would continue 1 (1.00, 1.50)

I use ideas/skills learned in class in ADLs 2 (1.50, 2.00)
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and findings suggested that participants were motivated 
to continue dancing with high levels of adherence. The 
results also suggest that dance may improve functional 
mobility, symptoms of depression, and bodily discomfort 
in people living with Parkinson’s as the people who took 
part demonstrated improved scores on these outcomes. 
The dance program was also reported to provide social 
support and lead to an improved mood, with positive 
and negative bodily experiences reported. The outcome 
measures were deemed feasible, with some considera-
tions proposed for future trials.

Feasibility and acceptability
A primary constraint on feasibility identified during 
this study was the challenge of recruiting participants. 
The study originally aimed to include a control group 
that was to practice a traditional physiotherapy-designed 
exercise program for comparison; however, it became 
clear in Spring 2019 that this would not be possible when 
no further people approached the research team with 
an interest in participating in the study. Poor recruit-
ment remains the leading reason for the discontinuation 
of RCTs, and reports of these trials are less likely to be 
published [46]. Recruitment has also been an ongo-
ing challenge in this research area, with the first study 
to investigate the impact of dancing in Parkinson’s cit-
ing delays due to difficulty identifying suitable partici-
pants and lack of support from local physicians [47]. The 
authors suspected that this was due to the “non-tradi-
tional” nature of the intervention and noted that contact-
ing prospective participants via support groups yielded 
better results. Many systematic reviews summarizing the 
results of subsequent studies investigating dance and Par-
kinson’s also note small sample sizes as limitations [22–
24, 48, 49].

Our primary recruitment strategies were disseminat-
ing information about the study via Parkinson’s UK’s 
Research Support Network (RSN), dedicated webpage, 
and digital channels and through visiting local support 
groups. We also sent information to the local chapters of 
other organizations, such as the University of the Third 
Age, to disseminate to their members. As a part of our 
PPI strategy, a survey was conducted prior to commenc-
ing the research, and it revealed that the majority of peo-
ple living with Parkinson’s who participated in the survey 
found the aims of the research clear, deemed the study 
to be important, and indicated that they would be likely 
to participate (see PPI details in “Methods” section). 
This was encouraging, yet it was realized later that these 
findings may not have been representative of all regions 
of the UK, particularly the demographic from which we 
were recruiting. Parkinson’s UK’s RSN grew to over 5000 
members by the end of 2018 [50], but only 50 of these 

members were living in Northern Ireland when recruit-
ment efforts officially ended in Spring 2019 (Email cor-
respondence, 1 May 2019). This represented just over 1% 
of the estimated 3716 people living with Parkinson’s in 
Northern Ireland [51].

The low engagement in Parkinson’s UK’s RSN in North-
ern Ireland may indicate a lack of awareness, interest, 
or trust in research and its processes in this commu-
nity, which may have impacted recruitment efforts. This 
highlights the importance of a clear understanding of the 
community during the research design stage and com-
munication among stakeholders. An increasing amount 
of research activity and visibility in the region may be a 
solution to this issue. In addition to barriers in research, 
there may also be barriers to dancing for a person living 
with Parkinson’s, including accessibility, the assumption 
that dance is a young or highly mobile person’s activity, 
or the confrontation of spending time with other peo-
ple living with more advanced stages of the condition 
[52]. Survey participants also reported barriers related 
to accessibility and perceptions of dance, as well as fear, 
embarrassment, and lack of confidence. Both healthcare 
and arts practices like dance are relational (i.e., the envi-
ronment influences the outcome), esthetic (i.e., people 
have preconceived notions about health and dance), and 
temporal (i.e., both health and art occur within the con-
text of lived experience) [53]; therefore, more considera-
tion of context may be needed when determining how to 
most effectively engage participants in this research area. 
Given the widespread implementation success of com-
munity-based dance programs for people living with Par-
kinson’s, networked research efforts across institutions 
and regions should be considered and piloted for future 
RCTs.

Even though recruitment quotas were not met, the 
acceptability of the intervention was clear among those 
who took part with the attendance rate at 98.5%. One of 
the 10 participants attended 17 out of the 20 classes and 
was the only participant to not complete the interven-
tion or post-test session. Previous research has suggested 
that dance may be motivating and lead to higher adher-
ence rates than other physical activity programs [12, 13], 
which is supported by the retention rates in this trial. 
More than 24 classes were offered to accommodate roll-
ing enrollment in the study, and six participants (43%), 
five living with Parkinson’s and one partner without 
Parkinson’s, took part in these additional sessions after 
completing the assigned 20 classes and their post-test 
assessments. The “drop-out” in this study also returned 
to the community-based classes after the research was 
complete, and five of the 10 participants (50%) were still 
dancing 2 years later (unpublished observations), fur-
ther supporting the acceptability of the program and the 
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participants’ motivation to continue dancing. Of course, 
it must also be considered that self-selection bias played 
a role in the acceptability of the intervention, especially 
given the issues with recruitment.

Outcome measures
The PDQ-39 SI, a global measure of Parkinson’s impact 
on QOL, did not significantly improve following the 
dance intervention; however, the mean change in score (d 
= − 6.369) reached the threshold of a minimally impor-
tant difference (MID) (− 4.72) [54]. The impact of these 
types of dance classes on QOL has been variable [13, 17, 
18, 20, 21], suggesting either that programs are delivered 
inconsistently or the outcome measures evaluating QOL 
are not sensitive enough. The dimension of the PDQ-
39 that measures the impact of bodily discomfort (e.g., 
“aches and pains in joints or body”) on QOL showed a 
significant change and the mean change in score (d = 
− 14.29) was much larger than the MID (− 2.1) [55]. 
While the effects of dance on discomfort and pain in 
people living with Parkinson’s have yet to be explored, 
dance has been shown to refocus awareness from pain-
ful to pleasurable bodily feelings [56] and relieve pain in 
other clinical groups [57, 58]. This is worth investigating 
further as pain is among the symptoms most associated 
with poor QOL in Parkinson’s [9, 10]. Researchers should 
also consider that the MIDs vary across dimensions of 
the PDQ-39 and therefore should select the MID of the 
dimension of primary interest, whether it be the SI score 
or otherwise, to calculate the sample size for future trials 
[54, 55].

Prior research has demonstrated that Dance for PD® 
style classes may improve balance in people living with 
Parkinson’s [20]; however, other dance programs have 
been suggested to be more effective at training balance 
given that Dance for PD® classes involve spending a sig-
nificant portion of class time seated [13, 18]. In this study, 
no significant changes were found in balance, measured 
using the SOT. The TUG conversely demonstrated sig-
nificant change; however, no participant experienced an 
MID (3.5 s) [59] in their score with the average being a 
decrease of 1.70 s. Changes in motor symptom severity 
and freezing of gait were also evaluated using the MDS-
UPDRS III and FOG-Q, respectively, and no improve-
ments were found in either outcome. The mean change 
in the MDS-UPDRS III (− 4.68) did meet the threshold of 
an MID and no participants experienced a clinically per-
tinent worsening [60]. While several trials investigating 
Dance for PD® classes have demonstrated improvements 
in these outcomes, results have again been variable [13, 
18]; inconsistencies have also been observed in the inves-
tigations of other dance interventions [61]. More research 
is needed to determine whether particular dance styles or 

intensity levels are needed to have an impact on motor 
complications of Parkinson’s and to confirm when a 
measured change is truly “significant” to people living 
with Parkinson’s.

Symptoms of depression as measured by the PHQ-9 
reduced significantly over the course of the program. 
The PHQ-9 was selected because it is less burdensome 
than other depressive scales, a self-rating tool in the 
public domain [62] that has been validated as a screen-
ing measure for major depression in Parkinson’s [41, 63], 
and extensively used in clinical research studies [64]. The 
Geriatric Depressive Scale-30, however, is likely the bet-
ter choice for a future, larger trial as it has been shown to 
be more sensitive than the PHQ-9 and it avoids somatic 
symptoms of depression that overlap with symptoms of 
Parkinson’s [65]. In contrast to Ventura et  al. [11] and 
Kalyani et al. [21], the dance intervention had no effects 
on cognitive outcomes in this study. Recent system-
atic reviews on dance and Parkinson’s have also found 
assessments of cognition to be limited [23] or to result in 
inconsistent directions of effects depending on the aspect 
of cognition being measured [61], further highlighting 
the need for more research in this area.

Participant experience
Many participants emphasized the impact that the 
classes’ positive atmosphere had on their moods, say-
ing that they felt “more content with life” and “better in 
your head.” Future trials may consider including semi-
structured interviews or focus groups to gain better 
understandings of how the elements of dance mentioned, 
including music, laughter, energy, and “the social aspect,” 
may contribute to improved mental and emotional states. 
The inclusion of qualitative data would enrich the under-
standing of any effects of dance classes experienced by 
people living with Parkinson’s, help guide the selection 
of quantitative measures intended to demonstrate such 
effects, and further our understanding of complex or 
ambiguous aspects of dancing that are difficult to cap-
ture quantitatively. Future research might also consider 
measuring the impact of dancing on happiness, which 
has been suggested to measure an intervention’s value 
beyond what is captured by measuring motor aspects of 
Parkinson’s and QOL [66], or perhaps joy, which is more 
often related to connecting with others than happiness 
[67].

Another common theme in responses to the Exit Ques-
tionnaire was “the company,” suggesting that the “sense of 
belonging” and the “social side of it” led people to con-
tinue participating in the program; the social importance 
of dance classes was also found in other similar stud-
ies [68, 69]. People living with Parkinson’s experience 
stigma and social isolation [8], and a sense of belonging 
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is a core dimension of social inclusion for people living 
with disabilities and something that community rehabili-
tation programs should seek to address [70]. The group 
also requested that classes be followed by tea and coffee 
so they could get to know each other, since there were 
few opportunities to talk while dancing. Future trials 
may consider including a social dimension outside of the 
intervention from the start, given that this is common-
place in community programs and has been requested 
before in prior studies [12]. When participants were 
asked if there was “anything else about their experience 
that they would like to share,” many mentioned the dance 
artists and student volunteers who participated, referring 
to them as “wonderful,” “brilliant,” “helpful,” and “respect-
ful,” suggesting that they were integral to creating a posi-
tive social atmosphere. Interestingly, when people living 
with Parkinson’s were asked about other important out-
come measures not already listed by the researchers in 
the PPI survey, outcomes related to the social impact of 
dancing were most commonly recommended.

Negative feedback was also noted with some partici-
pants reporting pain/soreness while dancing. During 
the classes, participants were encouraged by the instruc-
tor to work within their own personal range of motion 
and none of the pain or soreness was described as last-
ing, so it is unclear if it was avoidable or harmful. Some 
participants also felt that some class material made them 
more aware of their physical deficits, such as posture, and 
encouraged them to correct these with greater aware-
ness. This increased body awareness seemed to be pre-
sented as a positive in this context; however, postural 
complications of Parkinson’s are common and disabling 
[71], and it remains unclear if making participants aware 
of their posture has value and (if so) whether it should be 
framed in a particular way to avoid discouragement. This 
finding also calls attention to the importance of under-
standing more deeply the experience of dancing.

Limitations
The main limitation of this study is the fact that we 
changed our study protocol in order to commence the 
intervention with the dance group and subsequently 
failed to recruit enough for our control group. This left 
us unable to complete our assessment of feasibility and 
compare the acceptance of the dance program to another 
intensity-matched exercise program; the lack of con-
trol group also prevents attributing any positive effects 
on outcomes seen in this study directly to the dance 
intervention itself. Moreover, our strategy of recruiting 
through the community left us with an unclear number 
of how many people living with Parkinson’s were actu-
ally reached in the recruitment stage. Given ongoing 

issues with small sample sizes and recruitment issues in 
this research area, future studies should aim to accurately 
record a response rate to paint a better picture of the 
number of people willing to participate in such research. 
Methods for managing self-selection bias should also be 
considered.

This study investigated the effects of dance in people 
living with Parkinson’s who could stand for 30 min and 
walk at least 3 m. This ensured that all participants could 
(a) complete the selected assessments and (b) practice 
the same exercises in the classes for consistency; how-
ever, it also meant that only people living with mild to 
moderate Parkinson’s could take part. The lack of diver-
sity in disease severity is a limitation of this study and the 
broader dance and Parkinson’s literature [24]. This is an 
important avenue of future research, especially given that 
the Dance for PD® training program emphasizes inclu-
sivity by encouraging instructors to provide adaptations 
and modifications for all exercises.

Another limitation of this study is that we did not for-
mally control for anti-Parkinson medication-induced 
fluctuations. Participants took part in assessment ses-
sions at a self-determined time when their medication 
was working well; however, this was not always at exactly 
the same time during the pre- and post-test assessments. 
Other studies of dance and Parkinson’s have found con-
trolling for medication to be a challenge even when the 
assessment sessions took place at the same time at both 
time points [72]. Larger, future trials should consider 
how to optimally control for medication-induced fluctua-
tions in order to strengthen the validity of results.

Conclusions
This study highlighted the challenges associated with the 
feasibility of using an RCT design in this setting, demon-
strated the acceptability of implementing a dance pro-
gram inspired by the Dance for PD® model in Belfast, 
Northern Ireland for people living with Parkinson’s, and 
made suggestions for future research. The results support 
existing evidence demonstrating that dance may improve 
functional mobility and symptoms of depression in peo-
ple living with mild to moderate Parkinson’s, though 
these findings should be carefully interpreted in the con-
text of the study design and limitations. The small sam-
ple size limits the generalizability of the statistical results, 
though it was not among the aims of this study to test 
the efficacy of the intervention. The findings also support 
the idea that meeting and dancing with other people liv-
ing with Parkinson’s is motivating and fosters a sense of 
belonging, and that dancing has the potential to support 
several aspects of physical, emotional, mental, and social 
health.



Page 13 of 15Carapellotti et al. Pilot and Feasibility Studies            (2022) 8:36 	

Abbreviations
QOL: Quality of life; QOLS: Oregon Health & Sciences University Quality of Life 
Scale; PDQ-39: Parkinson’s Disease Questionnaire; RCT​: Randomized controlled 
trial; PPI: Patient and public involvement; MDS-UPDRS III: Movement Disorder 
Society United Parkinson’s Disease Rating Scale Motor Subscale; TUG​: Timed 
Up and Go test; DT-TUG​: Dual-task Timed Up and Go test; SOT: Sensory Organi-
zation Test; MoCA: Montreal Cognitive Assessment; Trails A&B: Trail Making 
Tests A and B; DSST: Digit Symbol Substitution Test; DS: Digit Span; FOG-Q: 
Freezing of Gait Questionnaire; PHQ-9: Patient Health Questionnaire; FES-I: 
Falls Efficacy Scale International; SI: Summary index; RSN: Research Support 
Network; MID: Minimally important difference; FAB: Fullerton Advanced Bal-
ance Scale; BBS: Berg Balance Scale.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s40814-​022-​00982-9.

Additional file 1. The TIDieR (Template for Intervention Description and 
Replication) Checklist.

Additional file 2. Example exercises.

Additional file 3. Exit Questionnaire.

Acknowledgements
The authors would like to thank the Thouron Award, Sport Northern Ireland, 
and Queen’s University Belfast Impact Fund for providing funds for this 
research. They would also like to thank the staff and volunteers of Parkinson’s 
UK Patient and Public Involvement, Research, and Northern Ireland teams for 
supporting PPI activities and recruitment efforts. The authors would also like 
to extend their gratitude to the students and dance artists who supported the 
dance classes and/or data collection, including Rebecca Stevenson, Maisie 
O’Neill-Munro, Harley Hughes, Michelle Murray, Bridgeen Quinn, Jake Allison, 
Cíara Lightholder, Deborah Laverty, and Helen Hall, and the participants who 
supported this research.

Authors’ contributions
AMC is a PhD student who designed the study and wrote the study protocol 
under the supervision of MD and MR. AMC collected the data and completed 
the data analysis under the supervision of MD and MR. AMC drafted the 
manuscript; MD and MR reviewed and edited the manuscript. All authors read 
and approved the submitted version of the manuscript.

Funding
This research was funded by a Thouron Award granted to AMC. Sport North-
ern Ireland, through the Every Body Active 2020 programme, provided funds 
to hire the venue for the dance classes and the Queen’s University Belfast 
Impact Fund provided funds to compensate participant travel to assessment 
sessions. The funding bodies played no role in the design of the study, the col-
lection, analysis and interpretation of data, and the writing of the manuscript.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was reviewed and approved by the North East – Newcastle & North 
Tyneside 2 Research Ethics Committee within the UK Health Departments’ 
Research Ethics Service. All participants provided written informed consent 
prior to participation.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 22 February 2021   Accepted: 19 January 2022

References
	1.	 Berganzo K, Tijero B, González-Eizaguirre A, Somme J, Lezcano E, 

Gabilondo I, et al. Motor and non-motor symptoms of Parkinson’s disease 
and their impact on quality of life and on different clinical subgroups. 
Síntomas no motores y motores en la enfermedad de Parkinson y su 
relación con la calidad de vida y los distintos subgrupos clínicos. Neuro-
logia (Barcelona, Spain). 2016;31(9):585–91. https://​doi.​org/​10.​1016/j.​nrl.​
2014.​10.​010.

	2.	 Moustafa AA, Chakravarthy S, Phillips JR, Gupta A, Keri S, Polner B, et al. 
Motor symptoms in Parkinson’s disease: a unified framework. Neurosci 
Biobehav Rev. 2016;68:727–40. https://​doi.​org/​10.​1016/j.​neubi​orev.​2016.​
07.​010.

	3.	 Pfeiffer RF. Non-motor symptoms in Parkinson’s disease. Parkinsonism 
Relat Disord. 2016;22(Suppl 1):S119–22. https://​doi.​org/​10.​1016/j.​parkr​
eldis.​2015.​09.​004.

	4.	 Shulman LM, Gruber-Baldini AL, Anderson KE, Vaughan CG, Reich SG, 
Fishman PS, et al. The evolution of disability in Parkinson disease. Mov 
Disord. 2008;23(6). https://​doi.​org/​10.​1002/​mds.​21879.

	5.	 Tomlinson CL, Herd CP, Clarke CE, Meek C, Patel S, Stowe R, et al. Physi-
otherapy for Parkinson’s disease: a comparison of techniques. Cochrane 
Database Syst Rev. 2014;6. https://​doi.​org/​10.​1002/​14651​858.​CD002​815.​
pub2.

	6.	 McKay JL, Ting LH, Hackney ME. Balance, body motion, and muscle activ-
ity after high-volume short-term dance-based rehabilitation in persons 
with Parkinson disease: a pilot study. J Neurol Phys Ther. 2016;40(4):257–
68. https://​doi.​org/​10.​1097/​NPT.​00000​00000​000150.

	7.	 Titova N, Chaudhuri KR. Personalized medicine and non-motor symp-
toms in Parkinson’s disease. Int Rev Neurobiol. 2017;134:1257–81. https://​
doi.​org/​10.​1016/​bs.​irn.​2017.​05.​015.

	8.	 Maffoni M, Giardini A, Pierobon A, Ferrazzoli D, Frazzitta G. Stigma experi-
enced by Parkinson’s disease patients: a descriptive review of qualitative 
studies. Parkinsons Dis. 2017;2017:7203259. https://​doi.​org/​10.​1155/​
2017/​72032​59.

	9.	 Choi SM, Kim BC, Jung HJ, Yoon GJ, Kang KW, Choi KH, et al. Impact of 
pain and pain subtypes on the quality of life of patients with Parkinson’s 
disease. J Clin Neurosci. 2017;45:105–9. https://​doi.​org/​10.​1016/j.​jocn.​
2017.​08.​002.

	10.	 Tarolli CG, Zimmerman GA, Auinger P, McIntosh S, Horowitz RK, Kluger 
BM, et al. Symptom burden among individuals with Parkinson disease: a 
national survey. Neurol Clin Pract. 2020;10(1):65–72. https://​doi.​org/​10.​
1212/​CPJ.​00000​00000​000746.

	11.	 Ventura MI, Barnes DE, Ross JM, Lanni KE, Sigvardt KA, Disbrow EA. A pilot 
study to evaluate multi-dimensional effects of dance for people with 
Parkinson’s disease. Contemp Clin Trials. 2016;51:50–5. https://​doi.​org/​10.​
1016/j.​cct.​2016.​10.​001.

	12.	 Hackney ME, Kantorovich S, Earhart GM. A study on the effects of Argen-
tine Tango as a form of partnered dance for those with Parkinson disease 
and the healthy elderly. Am J Dance Ther. 2007;29(2):109–27. https://​doi.​
org/​10.​1007/​s10465-​007-​9039-2.

	13.	 Westheimer O, McRae C, Henchcliffe C, Fesharaki A, Glazman S, Ene H, 
et al. Dance for PD: a preliminary investigation of effects on motor func-
tion and quality of life among persons with Parkinson’s disease (PD). J 
Neural Transm (Vienna, Austria: 1996). 2015;122(9):1263–70. https://​doi.​
org/​10.​1007/​s00702-​015-​1380-x.

	14.	 Foster ER, Golden L, Duncan RP, Earhart GM. Community-based Argentine 
tango dance program is associated with increased activity participation 
among individuals with Parkinson’s disease. Arch Phys Med Rehabil. 
2013;94:240–9. https://​doi.​org/​10.​1016/j.​apmr.​2012.​07.​028.

	15.	 Westheimer O. Why dance for Parkinson’s disease. Top Geriatr Rehabil. 
2008;24(2):147–0. https://​doi.​org/​10.​1097/​01.​TGR.​00003​18900.​95313.​af.

	16.	 Dance for PD. n.d. https://​dance​forpa​rkins​ons.​org/​about-​the-​progr​am. 
Accessed 28 Aug 2020.

	17.	 Heiberger L, Maurer C, Amtage F, Mendez-Balbuena I, Schulte-Monting 
J, Hepp-Reymond MC, et al. Impact of a weekly dance class on the func-
tional mobility and on the quality of life of individuals with Parkinson’s 

https://doi.org/10.1186/s40814-022-00982-9
https://doi.org/10.1186/s40814-022-00982-9
https://doi.org/10.1016/j.nrl.2014.10.010
https://doi.org/10.1016/j.nrl.2014.10.010
https://doi.org/10.1016/j.neubiorev.2016.07.010
https://doi.org/10.1016/j.neubiorev.2016.07.010
https://doi.org/10.1016/j.parkreldis.2015.09.004
https://doi.org/10.1016/j.parkreldis.2015.09.004
https://doi.org/10.1002/mds.21879
https://doi.org/10.1002/14651858.CD002815.pub2
https://doi.org/10.1002/14651858.CD002815.pub2
https://doi.org/10.1097/NPT.0000000000000150
https://doi.org/10.1016/bs.irn.2017.05.015
https://doi.org/10.1016/bs.irn.2017.05.015
https://doi.org/10.1155/2017/7203259
https://doi.org/10.1155/2017/7203259
https://doi.org/10.1016/j.jocn.2017.08.002
https://doi.org/10.1016/j.jocn.2017.08.002
https://doi.org/10.1212/CPJ.0000000000000746
https://doi.org/10.1212/CPJ.0000000000000746
https://doi.org/10.1016/j.cct.2016.10.001
https://doi.org/10.1016/j.cct.2016.10.001
https://doi.org/10.1007/s10465-007-9039-2
https://doi.org/10.1007/s10465-007-9039-2
https://doi.org/10.1007/s00702-015-1380-x
https://doi.org/10.1007/s00702-015-1380-x
https://doi.org/10.1016/j.apmr.2012.07.028
https://doi.org/10.1097/01.TGR.0000318900.95313.af
https://danceforparkinsons.org/about-the-program


Page 14 of 15Carapellotti et al. Pilot and Feasibility Studies            (2022) 8:36 

disease. Front Aging Neurosci. 2011;3(14). https://​doi.​org/​10.​3389/​fnagi.​
2011.​00014.

	18.	 McNeely ME, Mai MM, Duncan RP, Earhart GM. Differential effects of 
Tango versus dance for PD in Parkinson disease. Front Aging Neurosci. 
2015;7:239. https://​doi.​org/​10.​3389/​fnagi.​2015.​00239.

	19.	 McRae C, Leventhal D, Westheimer O, Mastin T, Utley J, Russel D. Long-
term effects of Dance for PD® on self-efficacy among persons with 
Parkinson’s disease. Arts Health. 2018;10(1):85–96. https://​doi.​org/​10.​
1080/​17533​015.​2017.​13263​90.

	20.	 Bearrs KA, McDonald KC, Bar RJ, DeSouza JFX. Improvements in balance 
and gait speed after a 12 week dance intervention for Parkinson’s disease. 
Adv Integr Med. 2017;4(1):10–3. https://​doi.​org/​10.​1016/j.​aimed.​2017.​02.​
002.

	21.	 Kalyani H, Sullivan KA, Moyle G, Brauer S, Jeffrey ER, Kerr GK. Impacts of 
dance on cognition, psychological symptoms and quality of life in Parkin-
son’s disease. NeuroRehabilitation. 2019;45(2):273–83. https://​doi.​org/​10.​
3233/​NRE-​192788.

	22.	 Shanahan J, Morris ME, Bhriain ON, Sanders J, Clifford AM. Dance for peo-
ple with Parkinson’s disease: what is the evidence telling us? Arch Phys 
Med Rehabil. 2015;96(1):141–53. https://​doi.​org/​10.​1016/j.​apmr.​2014.​08.​
017.

	23.	 Kalyani H, Sullivan K, Moyle G, Brauer S, Jeffrey ER, Roeder L, et al. Effects 
of dance on gait, cognition, and dual-tasking in Parkinson’s disease: a 
systematic review and meta-analysis. J Parkinsons Dis. 2019;9(2):335–49. 
https://​doi.​org/​10.​3233/​JPD-​181516.

	24.	 Carapellotti AM, Stevenson R, Doumas M. The efficacy of dance for 
improving motor impairments, non-motor symptoms, and quality 
of life in Parkinson’s disease: a systematic review and meta-analysis. 
PLoS One. 2020;15(8):e0236820. https://​doi.​org/​10.​1371/​journ​al.​pone.​
02368​20.

	25.	 Abbott JH. The distinction between randomized clinical trials (RCTs) 
and preliminary feasibility and pilot studies: what they are and are not. J 
Orthop Sports Phys Ther. 2014;44(8):555–8. https://​doi.​org/​10.​2519/​jospt.​
2014.​0110.

	26.	 Doria N, Condran B, Boulos L, Curtis Maillet DG, Dowling L, Levy A. 
Sharpening the focus: differentiating between focus groups for patient 
engagement vs. qualitative research. Res Involv Engagem. 2018;4:19. 
https://​doi.​org/​10.​1186/​s40900-​018-​0102-6.

	27.	 Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al. 
Better reporting of interventions: template for intervention description 
and replication (TIDieR) checklist and guide. BMJ (Clinical research ed.). 
2014;348:g1687. https://​doi.​org/​10.​1136/​bmj.​g1687.

	28.	 Butt CA. “Move your arm like a swan.” Dance for PD demedicalizes Parkin-
son disease. JAMA. 2017;317(4):342–3. https://​doi.​org/​10.​1001/​jama.​2016.​
21033.

	29.	 Dance for PD. n.d.. https://​dance​forpa​rkins​ons.​org/​train​ing-​works​hops/​
certi​ficat​ion. Accessed 28 Sept 2021.

	30.	 Dance for PD. Training modules: dance teacher course. New York: Mark 
Morris Dance Group/Brooklyn Parkinson Group; 2012-2015.

	31.	 Goetz CG, Tilley BC, Shaftman SR, Stebbins GT, Fahn S, Martinez-Martin 
P, et al. Movement Disorder Society-sponsored revision of the Unified 
Parkinson’s Disease Rating Scale (MDS-UPDRS): scale presentation and 
clinimetric testing results. Mov Disord. 2008;23(15):2129–70. https://​doi.​
org/​10.​1002/​mds.​22340.

	32.	 Podsiadlo D, Richardson S. The timed “Up & Go”: a test of basic functional 
mobility for frail elderly persons. J Am Geriatr Soc. 1991;39(2):142–8. 
https://​doi.​org/​10.​1111/j.​1532-​5415.​1991.​tb016​16.x.

	33.	 Shumway-Cook A, Brauer S, Woollacott M. Predicting the probability for 
falls in community-dwelling older adults using the Timed Up & Go Test. 
Phys Ther. 2000;80(9):896–903.

	34.	 Morris S, Morris ME, Iansek R. Reliability of measurements obtained with 
the Timed “Up & Go” test in people with Parkinson disease. Phys Ther. 
2001;81(2):810–8. https://​doi.​org/​10.​1093/​ptj/​81.2.​810.

	35.	 Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Col-
lin I, et al. The Montreal Cognitive Assessment, MoCA: a brief screening 
tool for mild cognitive impairment. J Am Geriatr Soc. 2005;53(4):695–9. 
https://​doi.​org/​10.​1111/j.​1532-​5415.​2005.​53221.x.

	36.	 Chou KL, Amick MM, Brandt J, Camicioli R, Frei K, Gitelman D, et al. A 
recommended scale for cognitive screening in clinical trials of Parkinson’s 
disease. Mov Disord. 2010;25(15):2501–7. https://​doi.​org/​10.​1002/​mds.​
23362.

	37.	 Bowie CR, Harvey PD. Administration and interpretation of the Trail 
Making Test. Nat Protoc. 2006;1(5):2277–81. https://​doi.​org/​10.​1038/​
nprot.​2006.​390.

	38.	 Peto V, Jenkinson C, Fitzpatrick R, Greenhall R. The development and 
validation of a short measure of functioning and well being for indi-
viduals with Parkinson’s disease. Qual Life Res. 1995;4(3):241–8. https://​
doi.​org/​10.​1007/​BF022​60863.

	39.	 Giladi N, Shabtai H, Simon ES, Biran S, Tal J, Korczyn AD. Construc-
tion of freezing of gait questionnaire for patients with Parkinsonism. 
Parkinsonism Relat Disord. 2000;6(3):165–70. https://​doi.​org/​10.​1016/​
s1353-​8020(99)​00062-0.

	40.	 Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depres-
sion severity measure. J Gen Intern Med. 2001;16(9):606–13. https://​
doi.​org/​10.​1046/j.​1525-​1497.​2001.​01600​9606.x.

	41.	 Chagas MH, Tumas V, Rodrigues GR, Machado-de-Sousa JP, Filho AS, 
Hallak JE, et al. Validation and internal consistency of Patient Health 
Questionnaire-9 for major depression in Parkinson’s disease. Age Age-
ing. 2013;42(5):645–9.

	42.	 Yardley L, Beyer N, Hauer K, Kempen G, Piot-Ziegler C, Todd C. Develop-
ment and initial validation of the Falls Efficacy Scale-International 
(FES-I). Age Ageing. 2005;34(6):614–9. https://​doi.​org/​10.​1093/​ageing/​
afi196.

	43.	 Jonasson SB, Nilsson MH, Lexell J. Psychometric properties of the 
original and short versions of the Falls Efficacy Scale-International 
(FES-I) in people with Parkinson’s disease. Health Qual Life Outcomes. 
2017;15(1):116. https://​doi.​org/​10.​1186/​s12955-​017-​0689-6.

	44.	 Craig CE, Goble DJ, Doumas M. Proprioceptive acuity predicts muscle 
co-contraction of the tibialis anterior and gastrocnemius medialis in 
older adults’ dynamic postural control. Neuroscience. 2016;322:251–61. 
https://​doi.​org/​10.​1016/j.​neuro​scien​ce.​2016.​02.​036.

	45.	 JASP Team (2020). JASP (Version 0.13.1)[Computer software].
	46.	 Kasenda B, Liu J, Jiang Y, Gajewski B, Wu C, von Elm E, et al. Prediction 

of RECRUITment In randomized clinical Trials (RECRUIT-IT)-rationale and 
design for an international collaborative study. Trials. 2020;21(1):731. 
https://​doi.​org/​10.​1186/​s13063-​020-​04666-8.

	47.	 Westbrook BK, McKibben H. (1989). Dance/movement therapy with 
groups of outpatients with Parkinson’s disease. Am J Dance Ther. 
1989;11:27–38. https://​doi.​org/​10.​1007/​BF008​44264.

	48.	 Sharp K, Hewitt J. Dance as an intervention for people with Parkinson’s 
disease: a systematic review and meta-analysis. Neurosci Biobehav Rev. 
2014;47:445–56. https://​doi.​org/​10.​1016/j.​neubi​orev.​2014.​09.​009.

	49.	 Lötzke D, Ostermann T, Büssing A. Argentine tango in Parkinson 
disease—a systematic review and meta-analysis. BMC Neurol. 
2015;15:226. https://​doi.​org/​10.​1186/​s12883-​015-​0484-0.

	50.	 Parkinson’s U.K. Annual report. 2018. https://​www.​parki​nsons.​org.​uk/​
sites/​defau​lt/​files/​2019-​09/​Parki​nson%​27s%​20UK%​202018%​20Ann​
ual%​20Rep​ort%​20%​28PDF%​2C%​20894​KB%​29.​pdf. Accessed 28 Aug 
2020.

	51.	 Parkinson’s U.K. The incidence and prevalence of Parkinson’s in the U.K. 
Results from the Clinical Practice Research Datalink Summary report. 
2018. https://​www.​parki​nsons.​org.​uk/​sites/​defau​lt/​files/​2018-​01/​
CS2960%​20Inc​idence%​20and%​20pre​valen​ce%​20rep​ort%​20bra​nding%​
20sum​mary%​20rep​ort.​pdf. Accessed 28 Aug 2020.

	52.	 Houston S. Dancing with Parkinson’s. Chicago: Intellect; 2019.
	53.	 Sheppard A, Broughton MC. Promoting wellbeing and health through 

active participation in music and dance: a systematic review. Int J Qual 
Stud Health Well-being. 2020;15(1). https://​doi.​org/​10.​1080/​17482​631.​
2020.​17325​26.

	54.	 Horváth K, Aschermann Z, Kovács M, Makkos A, Harmat M, Janszky J, et al. 
Changes in quality of life in Parkinson’s disease: how large must they be 
to be relevant? Neuroepidemiology. 2017;48(1-2):1–8. https://​doi.​org/​10.​
1159/​00045​5863.

	55.	 Peto V, Jenkinson C, Fitzpatrick R. Determining minimally important dif-
ferences for the PDQ-39 Parkinson’s disease questionnaire. Age Ageing. 
2001;30(4):299–302. https://​doi.​org/​10.​1093/​ageing/​30.4.​299.

	56.	 Hanna JL. The power of dance: health and healing. J Altern Complement 
Med. 1995;1(4). https://​doi.​org/​10.​1089/​acm.​1995.1.​323.

	57.	 Murillo-García Á, Villafaina S, Adsuar JC, Gusi N, Collado-Mateo D. 
Effects of dance on pain in patients with fibromyalgia: a systematic 
review and meta-analysis. Evid Based Complement Alternat Med. 
2018;2018:8709748. https://​doi.​org/​10.​1155/​2018/​87097​48.

https://doi.org/10.3389/fnagi.2011.00014
https://doi.org/10.3389/fnagi.2011.00014
https://doi.org/10.3389/fnagi.2015.00239
https://doi.org/10.1080/17533015.2017.1326390
https://doi.org/10.1080/17533015.2017.1326390
https://doi.org/10.1016/j.aimed.2017.02.002
https://doi.org/10.1016/j.aimed.2017.02.002
https://doi.org/10.3233/NRE-192788
https://doi.org/10.3233/NRE-192788
https://doi.org/10.1016/j.apmr.2014.08.017
https://doi.org/10.1016/j.apmr.2014.08.017
https://doi.org/10.3233/JPD-181516
https://doi.org/10.1371/journal.pone.0236820
https://doi.org/10.1371/journal.pone.0236820
https://doi.org/10.2519/jospt.2014.0110
https://doi.org/10.2519/jospt.2014.0110
https://doi.org/10.1186/s40900-018-0102-6
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1001/jama.2016.21033
https://doi.org/10.1001/jama.2016.21033
https://danceforparkinsons.org/training-workshops/certification
https://danceforparkinsons.org/training-workshops/certification
https://doi.org/10.1002/mds.22340
https://doi.org/10.1002/mds.22340
https://doi.org/10.1111/j.1532-5415.1991.tb01616.x
https://doi.org/10.1093/ptj/81.2.810
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://doi.org/10.1002/mds.23362
https://doi.org/10.1002/mds.23362
https://doi.org/10.1038/nprot.2006.390
https://doi.org/10.1038/nprot.2006.390
https://doi.org/10.1007/BF02260863
https://doi.org/10.1007/BF02260863
https://doi.org/10.1016/s1353-8020(99)00062-0
https://doi.org/10.1016/s1353-8020(99)00062-0
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1093/ageing/afi196
https://doi.org/10.1093/ageing/afi196
https://doi.org/10.1186/s12955-017-0689-6
https://doi.org/10.1016/j.neuroscience.2016.02.036
https://doi.org/10.1186/s13063-020-04666-8
https://doi.org/10.1007/BF00844264
https://doi.org/10.1016/j.neubiorev.2014.09.009
https://doi.org/10.1186/s12883-015-0484-0
https://www.parkinsons.org.uk/sites/default/files/2019-09/Parkinson%27s%20UK%202018%20Annual%20Report%20%28PDF%2C%20894KB%29.pdf
https://www.parkinsons.org.uk/sites/default/files/2019-09/Parkinson%27s%20UK%202018%20Annual%20Report%20%28PDF%2C%20894KB%29.pdf
https://www.parkinsons.org.uk/sites/default/files/2019-09/Parkinson%27s%20UK%202018%20Annual%20Report%20%28PDF%2C%20894KB%29.pdf
https://www.parkinsons.org.uk/sites/default/files/2018-01/CS2960%20Incidence%20and%20prevalence%20report%20branding%20summary%20report.pdf
https://www.parkinsons.org.uk/sites/default/files/2018-01/CS2960%20Incidence%20and%20prevalence%20report%20branding%20summary%20report.pdf
https://www.parkinsons.org.uk/sites/default/files/2018-01/CS2960%20Incidence%20and%20prevalence%20report%20branding%20summary%20report.pdf
https://doi.org/10.1080/17482631.2020.1732526
https://doi.org/10.1080/17482631.2020.1732526
https://doi.org/10.1159/000455863
https://doi.org/10.1159/000455863
https://doi.org/10.1093/ageing/30.4.299
https://doi.org/10.1089/acm.1995.1.323
https://doi.org/10.1155/2018/8709748


Page 15 of 15Carapellotti et al. Pilot and Feasibility Studies            (2022) 8:36 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	58.	 Woolf S. WA16 If my body is ill, who am i? pain relief through expression 
of whole self. BMJ Support Palliat Care. 2015;5(Suppl 1):A5. https://​doi.​
org/​10.​1136/​bmjsp​care-​2015-​000906.​16.

	59.	 Huang SL, Hsieh CL, Wu RM, Tai CH, Lin CH, Lu WS. Minimal detectable 
change of the timed “up & go” test and the dynamic gait index in people 
with Parkinson disease. Phys Ther. 2011;91(1):114–21. https://​doi.​org/​10.​
2522/​ptj.​20090​126.

	60.	 Horváth K, Aschermann Z, Ács P, Deli G, Janszky J, Komoly S, et al. Minimal 
clinically important difference on the motor examination part of MDS-
UPDRS. Parkinsonism Relat Disord. 2015;21(12):1421–6. https://​doi.​org/​10.​
1016/j.​parkr​eldis.​2015.​10.​006.

	61.	 Bek J, Arakaki AI, Lawrence A, Sullivan M, Ganapathy G, Poliakoff E. Dance 
and Parkinson’s: a review and exploration of the role of cognitive repre-
sentations of action. Neurosci Biobehav Rev. 2020;109:16–28. https://​doi.​
org/​10.​1016/j.​neubi​orev.​2019.​12.​023.

	62.	 Goodarzi Z, Mrklas KJ, Roberts DJ, Jette N, Pringsheim T, Holroyd-Leduc 
J. Detecting depression in Parkinson disease: a systematic review and 
meta-analysis. Neurology. 2016;87(4):426–37. https://​doi.​org/​10.​1212/​
WNL.​00000​00000​002898.

	63.	 Williams JR, Hirsch ES, Anderson K, Bush AL, Goldstein SR, Grill S, et al. 
A comparison of nine scales to detect depression in Parkinson disease: 
which scale to use? Neurology. 2012;78(13):998–1006. https://​doi.​org/​10.​
1212/​WNL.​0b013​e3182​4d587f.

	64.	 Starkstein SE, Brockman S. Management of depression in Parkinson’s dis-
ease: a systematic review. Mov Disord Clin Pract. 2017;4(4):470–7. https://​
doi.​org/​10.​1002/​mdc3.​12507 PMID: 30363415; PMCID: PMC6174394.

	65.	 Thompson AW, Liu H, Hays RD, Katon WJ, Rausch R, Diaz N, et al. Diagnos-
tic accuracy and agreement across three depression assessment meas-
ures for Parkinson’s disease. Parkinsonism Relat Disord. 2011;17(1):40–5. 
https://​doi.​org/​10.​1016/j.​parkr​eldis.​2010.​10.​007.

	66.	 Cools CI, de Vries NM, Bloem BR. Happiness: a novel outcome in Parkin-
son studies? J Parkinsons Dis. 2020;10(3):1261–6. https://​doi.​org/​10.​3233/​
JPD-​201999.

	67.	 Cottrell L. Joy and happiness: a simultaneous and evolutionary concept 
analysis. J Adv Nurs. 2016;72(7):1506–17. https://​doi.​org/​10.​1111/​jan.​
12980.

	68.	 Houston S, McGill A. A mixed-methods study into ballet for people living 
with Parkinson’s. Arts Health. 2013;5(2):103–19. https://​doi.​org/​10.​1080/​
17533​015.​2012.​745580.

	69.	 Kunkel D, Fitton C, Roberts L, Pickering RM, Roberts HC, Wiles R, 
et al. A randomized controlled feasibility trial exploring partnered 
ballroom dancing for people with Parkinson’s disease. Clin Rehabil. 
2017;31(10):1340–50. https://​doi.​org/​10.​1177/​02692​15517​694930.

	70.	 Maher AL, Cobigo V, Stuart H. Conceptualizing belonging. Disabil Rehabil. 
2011;35(12). https://​doi.​org/​10.​3109/​09638​288.​2012.​717584.

	71.	 Doherty KM, van de Warrenburg BP, Peralta MC, Silveira-Moriyama L, 
Azulay JP, Gershanik OS, et al. Postural deformities in Parkinson’s disease. 
Lancet Neurol. 2011;10(6):538–49. https://​doi.​org/​10.​1016/​S1474-​
4422(11)​70067-9.

	72.	 Volpe D, Signorini M, Marchetto A, Lynch T, Morris ME. A comparison 
of Irish set dancing and exercises for people with Parkinson’s disease: a 
phase II feasibility study. BMC Geriatr. 2013;13:54. https://​doi.​org/​10.​1186/​
1471-​2318-​13-​54.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1136/bmjspcare-2015-000906.16
https://doi.org/10.1136/bmjspcare-2015-000906.16
https://doi.org/10.2522/ptj.20090126
https://doi.org/10.2522/ptj.20090126
https://doi.org/10.1016/j.parkreldis.2015.10.006
https://doi.org/10.1016/j.parkreldis.2015.10.006
https://doi.org/10.1016/j.neubiorev.2019.12.023
https://doi.org/10.1016/j.neubiorev.2019.12.023
https://doi.org/10.1212/WNL.0000000000002898
https://doi.org/10.1212/WNL.0000000000002898
https://doi.org/10.1212/WNL.0b013e31824d587f
https://doi.org/10.1212/WNL.0b013e31824d587f
https://doi.org/10.1002/mdc3.12507
https://doi.org/10.1002/mdc3.12507
https://doi.org/10.1016/j.parkreldis.2010.10.007
https://doi.org/10.3233/JPD-201999
https://doi.org/10.3233/JPD-201999
https://doi.org/10.1111/jan.12980
https://doi.org/10.1111/jan.12980
https://doi.org/10.1080/17533015.2012.745580
https://doi.org/10.1080/17533015.2012.745580
https://doi.org/10.1177/0269215517694930
https://doi.org/10.3109/09638288.2012.717584
https://doi.org/10.1016/S1474-4422(11)70067-9
https://doi.org/10.1016/S1474-4422(11)70067-9
https://doi.org/10.1186/1471-2318-13-54
https://doi.org/10.1186/1471-2318-13-54

	Evaluating the effects of dance on motor outcomes, non-motor outcomes, and quality of life in people living with Parkinson’s: a feasibility study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Key messages regarding feasibility
	Introduction
	Study aims and objectives
	Methods
	Patient and public involvement
	Participants
	Dance classes
	Dance instructor and volunteers
	Class content and structure
	Environment

	Assessments
	Data analysis

	Results
	Feasibility and acceptability
	Adverse events and effects
	Outcome measures
	Exit questionnaire

	Discussion
	Feasibility and acceptability
	Outcome measures
	Participant experience


	Limitations
	Conclusions
	Acknowledgements
	References


