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ABSTRACT

ARTICLE HISTORY

Objectives: Group singing has been reported to enhance quality of life (QoL) and mental health
in older people. This paper explored whether there are differences in the effects of group singing
intervention on people with Parkinson’s (PwPs) in Australia, UK and South Korea.
Methods: The study included PwPs (N ¼ 95; mean age ¼ 70.26; male 45%) who participated in a
standardised 6-month weekly group singing programme. Parkinson’s health-related QoL measure
(PDQ39) and mental health assessment (DASS) were administered at baseline and follow-up.
ANOVAs were performed with significance set as p < .05.
Results: ANOVAs revealed main effects of Time on the Stigma and Social Support subscales of
PDQ39; both showed a small but significant improvement over time. However, the social support
reduction was moderated by country; social support was improved only in South Korean participants. The reduction in stigma was greater than previously reported minimal clinically important
differences, as was the social support reduction in South Korean participants. In terms of mental
health, ANOVAs revealed that the scores of Anxiety and Stress domains of DASS significantly
decreased from pre-test to post-test with small effect sizes.
Conclusion: This first international singing study with PwPs demonstrated that group singing can
reduce stigma, anxiety and stress and enhance social support in older adults living with
Parkinson’s. The findings are encouraging and warrant further research using more robust designs.
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Introduction
Parkinson’s disease
Parkinson’s disease (PD) or Parkinson’s is a neurodegenerative condition with a high incidence in aged people
(Rodriguez, Rodriguez-Sabate, Morales, Sanchez, & Sabate,
2015). The worldwide incidence of Parkinson’s, currently estimated at 6-10 million, is expected to rise alongside predictions of an unprecedented increase in the number of older
people globally (Pringsheim, Jette, Frolkis, & Steeves, 2014).
Prevalence of Parkinson’s in Europe and Australia is reported
to be significantly higher than in Asian countries (Pringsheim,
Jette, Frolkis, & Steeves, 2014). For example, in Australia in
2017 an estimated four in 1000 people were affected (www.
betterhealth.gov.au), and in the United Kingdom (UK) in
2018 three in 1000 (Parkinson’s UK). In South Korea in 2007,
as few as 0.37 in 1000 were reported to have the condition
(Seo et al., 2007), although this figure has been increasing
since 2003 (Lee, Lee, & Kim, 2018). In countries with an
advanced economy, more people with Parkinson’s (PwPs) are
expected to live longer with advanced disability (Dorsey
et al., 2018). People living with this complex, disabling
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condition experience a range of challenges, which can
severely reduce quality of life (QoL) (Riazi et al., 2003). PwPs
experience stigma, feeling inadequate and/or embarrassed,
due to tremors, quiet voice, unintelligible speech, reduced
physical and mental capacities, and facial masking (Maffoni,
Giardini, Pierobon, Ferrazzoli, & Frazzitta, 2017). Anxiety and
depression are also common co-morbidities and may exacerbate Parkinson’s symptoms and significantly lower QoL
(Sagna, Gallo, & Pontone, 2014). Additionally, lack of
adequate social support is associated with poor mental
health (Simpson, Haines, Lekwuwa, Wardle, & Crawford,
2006) and low life satisfaction in PwPs (Takahashi, Kamide,
Suzuki, & Fukuda, 2016).

Group singing
Singing is a popular form of musical activity. It involves
physical functions, such as engaging the vocal apparatus
and respiratory system, as well as mental functions and
emotional expression (Irons et al., 2019). In particular,
group singing has been reported to enhance QoL and
mental well-being in older people (Coulton, Clift, Skingley,
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& Rodriguez, 2015; Davidson et al., 2014; Sakano et al.,
2014). From a neurological point of view, singing is a complex activity that integrates auditory and sensorimotor
processes in the brain (Wan, Ruber, Hohmann, & Schlaug,
2010). Leow, Rinchon, and Grahn (2015) found that listening to familiar songs can help PwPs to organise their walking movement efficiently. Singing can also enhance lung
function in PwPs, as it encourages the use of whole respiratory system (Di Benedetto et al., 2009). Singing can
increase neurochemical activity (such as dopamine and
oxytocin levels), as singers experience pleasure, motivation,
and a sense of reward (Chanda & Levitin, 2013). Moreover,
singing is a beneficial exercise for improving speech and
€ller, Radig,
communication functions in PwPs (Stegemo
Hibbing, Wingate, & Sapienza, 2016; Tanner, Rammage, &
Liu, 2016). Singing with others can promote positive feelings
(Clift & Hancox, 2001, 2010), which increases a sense of wellbeing (Ryff & Singer, 2008). Group singing has the potential
to result in clinically significant improvements in people with
mental health conditions (Clift, Manship, & Stephens, 2017;
Williams, Dingle, & Clift, 2018). Some group singing studies
involving PwPs have reported enhanced QoL (Abell, Baird, &
€ller et al., 2016), but others have
Chalmers, 2017; Stegemo
not (Shih et al., 2012). These studies were also limited by the
small number of participants. Moreover, previous singing
€ller’s (2016)
studies were short-term (e.g. 8 weeks in Stegemo
study; 12 weeks in Shih’s (2012) study), and these studies did
not utilise a Parkinson’s specific QoL questionnaire (PDQ39)
€ller et al., 2016). Considering there
(Shih et al., 2012; Stegemo
is no cure for Parkinson’s disease, and PwPs are faced with
extended life expectancy with advanced disabilities, it is
essential to focus on enhancing QoL for PwPs. Additionally,
studies have suggested that there are cultural differences in
health belief and attitude towards Parkinson’s, which may
strongly influence QoL in Asian PwPs compared with
Western PwPs (Zhao et al., 2008); social support may also be
a significant contributor for QoL in non-Western countries
(Winter et al., 2010). In our study we observed that group
singing appears to be a more popular activity in the UK and
Australia, than in South Korea. We also observed that the
increasing number of singing studies published in recent
years are mostly from Western countries. For example, a
recent systematic review on the effects of singing on persistent pain included 13 studies; none of these studies were
from Asian countries (Irons, Sheffield, Ballington, & Stewart,
2020). Another systematic review finding benefits of singing
on depression included 13 studies from either UK or
Australia (Williams et al., 2018). In English publications, to our
knowledge, there is an absence of research on group singing
involving the Korean population. Thus, the current study
aimed to determine whether there are differences in the
effects of a group singing intervention on QoL and mental
health of PwPs. Especially, it examined the hypothesis that
there would be improvements in QoL and mental health
measures in Australian, UK and South Korean PwPs after a 6month weekly group singing intervention.

R . The study was conprogramme, Sing to Beat Parkinson’sV
ducted in accordance with principles of the latest version
of the Declaration of Helsinki (World Medical Association,
2013). Each country received ethical approval from their
academic institution Ethics Committee.

Participants
A convenience sample was recruited in the three countries.
The South Korean sample was recruited to examine differences in the effects of singing compared to populations
studied more extensively, i.e. UK and Australia. People with
confirmed Parkinson’s disease were recruited in various
ways, through local Parkinson’s support groups, advertising
on a local radio station in Australia; through older adults’
social networks in South Korea; and through a regional
Neurological Network and Parkinson’s UK local branches in
the UK. PwPs’ carers were also invited to take part in singing. No prior singing experience or ability to read music
was necessary. People with cognitive impairment, reported
by the carers or family members, were excluded from data
collection, but participated in sessions.

Singing intervention – sing to beat parkinson’sV
R

We developed a standardised 6-month weekly group singR (STBP).
ing programme, entitled Sing to Beat Parkinson’sV
Each session lasted one hour and included six stages: (1)
welcome and hello song (5 min); (2) breathing exercises
(5 min); (3) vocal warm-ups (5 min); (4) warm-up songs
(rounds, simple songs, 10 min); (5) sharing time (e.g. birthday announcement followed by Happy Birthday song singing, 5 min); and finally (6) participants’ preferred song
singing (30 min). Participants practiced the abdominal
breathing method and were encouraged to apply it for
singing. Movements (clapping, tapping, marching, etc.) provided a complex exercise, stimulating movement co-ordination while singing. The singing intervention also offered
the advantage of practicing multiple speech parameters,
such as projecting the voice, expanding pitch (low and
high), and controlling breath management. Further, our
participants were challenged to singing songs from memory and to learn new songs. Thus, our singing programme
was a complex, enjoyable exercise. Our facilitators had
prior training for leading group singing for PwPs using the
STBP model (Vella-Burrows & Hancox, 2012; www.singtobeat.co.uk). The groups in each country sang national folk
and popular songs e.g. My Bonnie Lies Over the Ocean.
Regular communication between the researchers and each
group facilitator took place throughout the study period,
to support all singing groups across the three countries
and to ensure adherence to the study protocol. Data collection was carried out by the local researchers, who were
not involved in the intervention delivery.

Assessments

Methods
Design
We utilised a pre-post study design to evaluate the effects
of a specially developed international group singing

Parkinson’s Disease Questionnaire-39 (PDQ-39) and modified Depression Anxiety Stress Scale (DASS) were administered before and after the 6-month programme. PDQ-39 is
a validated and reliable measure; utilised in various clinical
studies (Jenkinson, Fitzpatrick, Peto, Greenhall, & Hyman,
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1997). It consists of eight domains to assess the broad
implications of Parkinson’s on quality of life (QoL): Mobility,
Activities of Daily Living (ADL), Emotional Well-being,
Stigma, Social Support, Cognition, Communication, and
Bodily Discomfort. Overall scores can be calculated as a single index score; higher scores indicate worse QoL
(Jenkinson et al., 1997).
The DASS has 21 questions consisting of three subscales
(depression, anxiety, and stress) in relation to experience of
negative emotions over the previous week; participants can
report the frequency and severity of such experience on a
series of 4-point scales (www.psy.unsw.edu.au/dass). DASS
is a fully validated instrument in older adults (Gloster et al.,
2008) and in different ethnic groups (Norton, 2007). We
omitted two questions in the anxiety subscale (No. 2. “I
was aware of dryness of my mouth”; No. 7. “I experienced
trembling (e.g. in the hands).”), since these statements are
also directly related to the Parkinson’s symptoms rather
than emotional experiences. The PDQ-39 and DASS are
available in multiple languages, including Korean
and English.

Statistical analysis
A series of three-way (country x gender x time) mixed
ANOVAs were conducted to test for interaction effects
between Country and Time, and Gender and Time, and any
main effects of Country or Time or Gender on QoL and
DASS outcome measures. Where there were interaction
effects, e.g. Country by Time, additional post-hoc analysis
was carried out via a series of paired and independent
sample t-tests. No adjustments were made for multiple
comparisons, but effect sizes (Cohen’s d) are reported to
aid interpretation using Cohen’s (1988) criteria: d ¼ .2 is
small; d ¼ .5 is medium; and d ¼ .8 is large. All tests were
performed with SPSS v25 (IBM, 2018) using p < .05 as a criterion for significance (2-tailed).
We also examined clinical significance. For PDQ-39, minimal clinically important differences (MCIDs) have been calculated; these vary across the different domains (Peto,
Jenkinson, & Fitzpatrick, 2001). For DASS, MCIDs have not
been calculated, so we used clinical significance values calculated in Parkinson’s by Troeung et al. (2014).

Results
At baseline, 140 participants were enrolled. The attrition
rate was 32% as a whole (n ¼ 18, 24% in Australia, n ¼ 20,
51% in the UK, n ¼ 7, 25% in South Korea). The reasons for
attrition included death, moving away, grandparents’
duties, illnesses, lack of transport support and preference
of different style of singing. A total of 95 people with
Parkinson’s from the three countries completed both preand post-assessments and were included in the analysis
(age ¼ 70.26 ± 8.36 (mean ± standard deviation) years; 43
males (45%); 52% were diagnosed  5 years ago). (Table 1)
For QoL, the eight ANOVAs revealed decreases in
Stigma and Social Support scores (indicative of improvements): main effects of Time on Stigma (F(1, 89) ¼ 5.85, p
¼ .02) and Social Support (F(1, 89) ¼ 6.25, p ¼ .01); both
showed a small but significant decrease in scores from pretest to post-test (Table 2). There was a main effect of
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Table 1. Participants’ characteristics (N ¼ 95).
Gender
Australia
South Korea
UK
Age (years old)
Australia
South Korea
UK
Year since diagnosis (year)
Australia
South Korea
UK

F ¼ 30; M ¼ 26
F ¼ 17; M ¼ 3
F ¼ 5; M ¼ 14
Mean (range)
71.2 (51–94)
66.5 (46–83)
71.4 (50–84)
Mean (range)
7.4 (0–25)
4.05 (1–10)
8.7 (1–30)

Country on Social Support (F(2, 88) ¼ 3.50, p ¼ .03); South
Koreans’ social support scores (mean ¼ 22.71, SD ¼ 5.13)
were higher than those of UK participants (mean ¼ 5.57,
SD ¼ 6.27; p<.05). There were also Time by Country effects
for ADL (F(2, 88) ¼ 10.69, p < .001) and Social Support
(F(2, 88) ¼ 4.12, p ¼ .02. For ADL, post-hoc t-tests revealed
increased scores only in the UK participants (p<.05) (i.e.
ADL worsened for UK participants), but not in South
Korean or Australian participants (Figure 1). For the Social
Support domain, post-hoc t-tests revealed decreased scores
only in South Korea (i.e. improvements), but not in
Australia or the UK (Figure 1). Finally, there was a Time by
Gender interaction effect for ADL (F(1, 89) ¼ 5.46, p ¼ .02).
There were no differences in pre- vs. post-test scores in
men (p > .1) or women (p > .1); men had higher ADL
scores than women at pre-intervention (p <.05), but not at
post intervention (i.e. men’s ADL was worse than women’s
before singing) (Figure 2). No statistically significant
changes from pre- to post-intervention were observed in
the other domains of PDQ39 (Table 2.).
In relation to minimal clinically important differences
(MCIDs) of PDQ-39 (Peto et al., 2001), the Stigma and
Bodily Discomfort domains demonstrated improvements.
The effect size for the Bodily Discomfort domain also indicated MCIDs, but the effect was not statistically significant.
Social support did not show MCIDs across the whole sample, but there was a significant and medium improvement
in South Korean participants (d¼.58).
Univariate ANOVAs revealed main effects of time on
anxiety (F(1, 70) ¼ 9.11, p ¼ .004) and stress (F(1, 70) ¼
5.12, p ¼ .03); anxiety and stress scores showed small but
significant decreases from pre-test to post-test (Table 2).
While not significant, the effects of time on depression
were similar (F(1, 70) ¼ 3.52, p ¼ .06).
Using a clinically significant value of at least eight points
on DASS (Troeung, Egan, & Gasson, 2014), 16% (n ¼ 12) of
participants showed clinically significant improvements in
the Depression domain and 14% (n ¼ 10) showed clinically
significant improvements in the Stress domain. There were
no differences between South Korea and Australia in the
proportions of people who improved (p > .1).

Discussion
The aim of this study was to determine whether there are
differences in the effects of a group singing intervention
on QoL and mental health of PwPs in Australia, UK and
South Korea. Following the 6-month group singing programme, participants demonstrated significant improvements in a number of aspects of QoL, namely Social
Support and Stigma, and mental well-being, namely
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Table 2. Comparison of pre and post PDQ-39 and DASS scores (estimated marginal mean and SD).
Pre
mean (SD)
PDQ-39b (N 5 95)
Mobility
Activities of daily living (ADL)
Emotional well-being
Stigma
Social support
Cognition
Communication
Bodily discomfort
DASSc (N 5 74)
Depression
Anxiety
Stress

33.89
34.45
25.61
20.00
16.99
30.90
20.99
36.85

Post
mean (SD)

(34.25)
(30.32)
(23.37)
(24.72)
(24.14)
(26.37)
(23.29)
(31.91)

35.89
36.47
25.33
15.51
11.90
30.58
31.24
33.58

11.37 (10.67)
6.51 (7.19)
11.91 (11.79)

p-value (2-tailed)

Effect size da

.34
.29
.90
.02
.01
.89
.89
.21

.10
.11
.01
.25
.26
.01
.01
.13

.06
.004
.03

.22
.35
.26

(38.18)
(33.61)
(26.08)
(24.06)
(25.61)
(25.67)
(26.12)
(30.29)

9.54 (10.44)
4.46 (6.92)
9.65 (11.11)

Cohen’s d effect size (small effect size d ¼ .2; medium effect size d ¼ .5; large effect size d ¼ .8)
Parkinson’s Disease Questionnaire 39 (quality of life measure; lower number indicates better quality of life.)
Depression, Anxiety, Stress Scale (DASS) (lower number indicates better mental well-being.)

a

b
c

Social Support (PDQ39)

ADL (PDQ39)

40

60
50

30

40

20

30
20

10

10
0

0
Australia

U.K.
Pre

Australia

South Korea

U.K.
Pre

Post

South Korea

Post

Figure 1. Country and time comparisons (mean and standard error).

ADL (PDQ39)
60
50
40
30
20
10
0

Men

Women
Pre

Post

Figure 2. Gender and time comparisons (mean and standard error).

anxiety and stress. Some of these effects were significantly
moderated by country and/or gender. According to the
effect of Time on Stigma, all three countries showed reductions in the latter but only South Korean participants demonstrated an improvement in the Social Support domain.
The ADL domain worsened from pre- to post-intervention
in UK participants, while South Korean and Australian participants showed no changes. Men had higher ADL at preintervention compared to women, but this difference was
absent post-intervention. Moreover, both the Stigma and
Bodily Discomfort domains of PDQ-39 demonstrated clinically meaningful improvements, while the Social Support
domain did not show MCIDs except in South Korea (Peto,
Jenkinson, & Fitzpatrick, 2001). Our data also demonstrated

significant improvements in Depression, Anxiety and Stress
domains with small effect sizes (Table 2). These improvements were also clinically significant for a small proportion
of participants, which is probably a conservative estimate
(Ronk, 2014).
Patient-reported QoL is an important outcome measure
assessing the consequences of an intervention on physical,
psychological and social health status (Martinez-Martin
et al., 2011). Using Parkinson’s related QoL measure, PDQ39, the present study found that a specially developed
group singing programme, Sing to Beat Parkinson’sV, significantly reduced self-perceptions of stigma in PwPs in three
different countries. As a whole, this reduction is bigger
than the previously reported MCIDs (d ¼ 0.21) (Peto, et al.,
R
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2001). Previously, stigma was found to be the key contributor for poor QoL in North America, where high levels of
stigma was associated with poor mental health and
increased difficulties of daily living (Ma et al., 2016). In
Asian PwPs, stigma is also reported to be a major concern
(Zhao et al., 2008). A South Korean study reported prejudice towards PwPs, which was associated with reduced
social support (Baik et al., 2017). This report is not surprising, given the relatively low prevalence and incidence rates
in South Korea (Seo et al., 2007). Multidisciplinary
approaches to address stigma issues for PwPs in Asian and
Western countries are advocated (Maffoni et al., 2017), but
few interventions have taken this addressed stigma or
sought to empower PwPs. The current study is the first to
report clinically significant reductions in self-perceptions of
stigma through a group singing intervention.
Another noteworthy finding of the present study is that
participants reported enhanced social support; these
improvement were only observed in South Korean singers.
A recent South-Korean study reported that there is a lack
of community-based programmes to support PwPs (Seo,
Park, Seo, Byun, & Oh, 2018). Although music is a core cultural activity in Korea, group singing for health and wellbeing is not as popular as in Britain and Australia. Given
our singing programme was a new community-based programme, through singing culturally relevant and popular
songs, it is possible that Korean singers experienced
greater support from the group singing programme.
Moreover, in Seoul, where our group singing programme
took place, the group singing experience may have engendered a stronger sense of social support because the typical high-rise apartment dwelling and small family units can
inhibit regular social interactions. Social support has also
been reported to be a significant contributor for better
QoL in European countries: an Austrian study suggested
that support was the key determinant of better QoL in
PwPs (Winter et al., 2010). A previous international singing
study of UK, German and Australian healthy singers also
confirmed that group singing increases support and personal well-being (Clift et al., 2010). In our study, the group
singing programme might have provided an inclusive community where group/peer support provided significant
meaning to group members (PwPs and their carers). This
was also found in other group singing environments, such
as an older adults’ community choir (Lamont, Murray, Hale,
& Wright-Bevans, 2018). Indeed, participants in singing
groups experience faster social bonding than participants
in craft and writing groups (Pearce, Launay, & Dunbar,
2015). While indicative, more research is needed for a better understanding of the underlying mechanisms of
group singing.
No significant changes were detected in other QoL
domains across the whole sample, but UK participants
showed deteriorations in the ADL domain (Figure 1). We
also observed a gender difference in ADL; men had worse
ADL than women at baseline but there were no differences
at follow-up (Figure 2). Previous studies have reported
there are gender-based differences of clinical characteristics
in PwPs (Miller & Cronin-Golomb, 2010). Thus, the gender
difference in ADL we observed may not be a singing-specific effect, but rather be Parkinson’s related.

5

The present study demonstrated that a group singing
programme had a substantial impact on mental well-being
of both Australian and South Korean participants. In relation to Anxiety and Stress components of mental wellbeing, our findings are consistent with previous studies.
Singing studies reported reduced anxiety in older adults
(Coulton et al., 2015), and in cancer patients and their
carers (Fancourt et al., 2016). While the cancer study
(Fancourt et al., 2016) demonstrated the immediate effects
of singing on anxiety, our findings in the Australian and
South Korean samples are consistent with the older adults
singing study (Coulton et al., 2015) suggesting that sixmonth group singing is effective in reducing anxiety.
Missing data from the UK sample precluded inclusion.
While singing was also found to decrease stress in older
adults immediately after singing (Sakano et al., 2014) and
after eight weeks (Davidson et al., 2014), our findings support longer term (six months) effects of singing on stress.
Anxiety and stress are common co-morbidities in
Parkinson’s, negatively affecting QoL, as they may be barriers for managing symptoms and engaging in social activities (Dissanayaka et al., 2010). Hence, effective
interventions for reducing anxiety and stress are needed,
and this has recently been highlighted by Parkinson’s UK
as a high priority research area for both PwPs and health
professionals (UK). Additionally, our data suggests that
singing reduces depression, which is similar to a recent systematic review’s findings (Williams, Dingle, & Clift, 2018),
although the effect observed in the current study did not
meet the usual critria for statical significance.
Our study had a number of limitations; for example, it
employed an observational design and did not include a
control group. This means that the researchers were not
blind to the intervention status of the participants. Future
studies should adopt randomised controlled methods to
address these limitations and provide more robust evidence. Our study had relatively high attrition rates, which
may also present possible bias. Due to limited resources,
our study did not investigate the effects of singing in terms
of participants’ disease progression; people in the early
stage of Parkinson’s may respond better to a group singing
intervention than those in the later stage, as stigma could
be a dominant feature of the early stage. Our group sizes
differed, as our recruitment relied on people’s willingness,
resources and circumstances. The South Korean group was
smaller than the Australian and UK groups; it started in the
middle of winter and the cold weather could have been a
deterrent for some. There were more female singers in
South Korea. During recruitment, we experienced that
Korean men were reluctant to join the singing group.
Possible cultural factors contributed to this unequal gender
distribution in South Korean sample. Finally, follow-up was
restricted to 6 months; future studies could investigate the
longer-term effects of singing.

Conclusion
This first international singing study with PwPs affirmed
that group singing can promote better QoL and mental
well-being. After a 6-month weekly group singing programme, participants experienced reduced anxiety, stress
and perceived stigma as well as enhanced social support.
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Overall, these positive results were similar in both Eastern
and Western countries as well as across gender, although
there were some differences. Although this study is limited
by its design, the findings are encouraging and warrant further research. Given ageing populations and protracted
Parkinson’s disease progression in developed countries,
group singing therapy could become part of mainstream
treatments to improve the QoL of PwPs.
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