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Purpose: To examine the effect of a group therapeutic singing intervention on voice, cough,
and quality of life in persons with Parkinson Disease (PD) in a community-based outpatient
setting using a repeated measures design.
Methods: 19 volunteer participants with PD completed the study. Ten participants participated in the intervention and nine served voluntarily as controls. Participants completed one
hour group singing sessions over 12 weeks led by a music therapist. Sessions consisted of
30 min of high intensity vocal exercise and 15 to 20 minutes of group singing. Data on phonation, speech, cough, and quality of life were collected pre-intervention and one week post
intervention with final data collection 12 weeks post-intervention.
Results: No significant change in voice measures although 50% of participants showed improvement. A main effect was found for breathiness (p = 0.023), appropriate pitch level
(p = 0.037) and speaking rate (p = 0.009). No main effect for cough but pairwise comparisons were nearly significant pre to post intervention (p = 0.053) and pre-intervention to final
follow up (p = 0.023). No main effect found for QOL but singing participants demonstrated
better QOL scores than controls.
Conclusions: Results from this small sample suggest that there are some speech benefits
from singing intervention as well as potential improvement in cough for airway clearance.
Additional study is needed to confirm these results.
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For people with Parkinson’s disease (PD), secondary motor symptoms such as impaired swallow and cough are major contributors to mortality [1-4]. Nearly 90% of people with PD will develop speech and/or swallowing disorders during the course of the
disease [5-7] which can have a negative impact on functional communication and
swallowing contributing to a decrease in quality of life for people with PD and their
families.
The importance of cough for clearing foreign particles from the airway cannot be
overstated for persons with PD as they are at great risk for penetration/aspiration of
food and liquids into the lungs [4,8-10]. Cough is a mechanism of airway clearance and
is comprised of 3 components: 1) inspiratory effort involving chest wall and laryngeal
inspiratory muscles, 2) compression of the vocal folds with rapid vocal fold adduction
due to contraction of thyroarytenoid and interarytenoid muscles, and 3) finally, contraction of the expiratory muscles with the majority of force produced by the internal
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and external oblique muscles [4,10,11]. The generation of
high-airflow expiratory velocity provides enough force to remove any aspirated particles from the airway [3,8]. Ebihara
and associates [3] used cough peak flow to measure the motor
component of cough in 25 female patients with idiopathic PD.
They found the intensity of maximal voluntary cough in patients with both early and advanced PD was significantly
weaker than the cough intensity of control subjects. Additional research provides strong evidence that cough function
is reduced with neurologic and neurodegenerative diseases
and that disordered cough should be expected to occur with
disordered swallowing [2-4,8,9].
Singing, like speech, is produced by the larynx in combination with the respiratory system. Singing recruits many of the
same muscles associated with swallowing and may increase
laryngeal and respiratory muscle strength needed to delay the
impending swallowing and respiratory complications due to
muscle weakness associated with PD. During singing there is
increased neural activation of the same structures and mechanisms used for speech [5,6]. Therapeutic singing intervention
has been used in previous studies for persons with PD [12-19]
and results have demonstrated significant improvements in
vocal duration, intonation, maximum inspiratory and expiratory pressure, swallow function and quality of life. Singing has
also been shown to promote louder voice production than
typical speech and may assist patients in learning to develop
and train their respiratory sufficiency [5,14,15]. Interventions
focused on singing may provide additional benefits other than
improved voicing and sustained phonation because of the increased emphasis on the respiratory muscle control system
[4,5,13]. A study by Di Benedetto’s group [16] demonstrated
significant pre- and post-treatment differences in 20 subjects
with PD who participated in choral singing treatment including improvements in functional residual capacity, maximum
inspiratory pressure, maximum expiratory pressure and maximum phonation time. Stegemoller et al. [17] established that
after eight weeks of singing training, participants with PD
demonstrated significant improvements in breath control and
swallow. In addition, there are cognitive and social benefits
that occur with group singing [5,13,14]. Several of these studies compared differences in voice, swallow and respiration in
PD groups that sing to those who do not sing. To date, however, there have not been any studies that have examined
changes in cough strength following a singing intervention.
Thus, the purpose of this study is to examine the effects of a
group therapeutic singing intervention on voice, speech,

cough and quality of life (QOL) in individuals with PD compared to a control group. We examined measures of voice,
cough and QOL in individuals with PD. We hypothesized that
those individuals with PD who participated in the singing
group would demonstrate improved performance on all voice,
speech, cough and quality of life outcome measures due to
weekly engagement in singing. We also hypothesized that the
singing group would show continued improvement on all
voice and cough outcome measures 3 months post singing intervention compared to the control group.

METHODS
Participants
This study was a prospective, complete repeated measures
design. After obtaining approval from the university’s Institutional Review Board, 26 individuals with Parkinson’s disease
were recruited for the study. Four recruits did not meet inclusion criteria. Twenty-two participants were enrolled, but only
19 completed the full study, 10 males and 9 females. They
were recruited from local PD support groups & PD exercise/
wellness classes, and none of the participants were actively
enrolled in speech therapy. Participants were allowed to
choose to participate in either the singing group or the control
group to minimize attrition with 9 of the 19 electing to serve as
controls. At the time of enrollment, controls indicated their
understanding that they would not receive the group singing
treatment. Participants ranged in age from 52–79 years with a
median age of 68 years for the intervention group and 69 years
for the control group. Table 1 contains further participant information. Inclusion criteria were diagnosis of mild to moderate PD as determined by Hoehn and Yahr stages [20] and stable PD medication for at least 30 days prior to enrollment. Exclusion criteria included significant cognitive impairment as
demonstrated by a Mini-Mental State Exam (MMSE) score
< 24 [21], depression score of greater than 18 on the Beck Depression Inventory [22], history of smoking in the last 5 years,
history of head or neck cancer, asthma, COPD or other neurological disorders and untreated hypertension. All participants
gave written informed consent, and the study procedures
were approved by the university’s Institutional Review Board.
Funding
Monetary support was provided by a rehabilitation hospital
fund to encourage clinician research. The funds were used for
supplies, to support the music therapist’s time, and to reim-
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Table 1. Demographic information for participants and controls
Participants

Controls

Number

10

9

Gender

5 female

4 female

5 male

5 male

Median age

greater changes in voice, speech, cough and quality of life
measures. Participants in both the intervention and the control groups completed a baseline assessment prior to initiation of the singing intervention and repeated the same assessment at one-week post-intervention and again at 12-week
post-intervention to examine maintenance of effects.
Voice measures were collected and analyzed using iPad applications. For phonation duration, each participant was
asked to sustain the vowel sounds /α/ and /i/ for as long as
possible at a comfortable intensity level. Duration was measured using the stopwatch feature on the iPad Decibel X meter application for duration from beginning of phonation until
completion. For sound pressure level (SPL) each participant
was instructed to make the loudest sound possible on a sustained /α/. Vocal intensity was also measured using the same
Decibel Meter application. The iPad was placed in the same
horizontal plane with the microphone closest to the participant’s mouth and 50 cm in front of the participant’s mouth.
The same device was used for all data collection and recordings were made in the same environment. Additionally, values from the iPad Decibel X Meter were verified against a
sound pressure meter. To assess phonation range, each participant was asked to produce/α/ in an upward and downward pitch glide. The lowest and highest fundamental frequency was recorded in Hertz using the Pitch Analyzer iPad
application. On all acoustic measures a minimum of three
and maximum of five trials were performed. Measures were
averaged together for analysis purposes.
Speech samples of a descriptive task using the picture description from the Western Aphasia Battery [26] were recorded
using the iPad Voice Recorder. An expert panel of three
Speech-Language Pathologists with over five years of experience in motor speech disorders completed perceptual ratings
of the recorded samples. The raters were blinded to participant vs. control status. Perceptual ratings for inflection, rate,
articulatory precision and speech intelligibility were completed using a five-point scale, adapted from Skinder-Meredith [27]. See Appendix 1 for Perceptual Rating Scale. Words
per minute were calculated from the recorded samples.
Cough measures were assessed by having participants produce a voluntary cough into a peak flow meter, MicroLife
Model PF100, to assess peak flow as measured in liters/minute. Three to five trials were completed for each participant in
order to obtain average measures of airflow.
Participant perception of their quality of life related to voice
and communication was captured using the Communicative

68 years

69 years

Median MMSE score

27.67

28.28

Median BDI score

6.33

7.57

burse time for university faculty assisting with data collection
and analysis. The fundor does not retain control over the design or dissemination of the results of this study.

Singing Intervention
The singing group regularly attended weekly one-hour group
singing sessions for 12 weeks, led by a board-certified music
therapist. Each session began with vocal exercises followed by
group singing of familiar songs such as Home on the Range
[23], You are My Sunshine [24], and Take me Home, Country
Roads [25]. Short rest breaks were interspersed throughout
the hour session with exercises lasting about 30 minutes. Exercises included the following.
1. Lip buzzing/lip trills. Lip buzzes were performed with no
voice then voiced with low, medium, and high frequencies of each participant’s comfort level. Participants were
encouraged to change pitch levels while maintaining lip
buzzing. This exercise targeted respiratory control.
2. Glissandos. Participants sang intervals, starting with a
third and moving to octave leaps. This exercise targeted
frequency range.
3. Mezze de voce. The group sang vowels, starting off softly,
gradually increasing to loud levels, and then back to soft
volume. Participants were encouraged to complete the
task on a single breath. This exercise targeted intensity
control.
4. Articulation exercises. Participants sang consonant-vowel
syllables on 5 note patterns at varying speeds. This exercise targeted articulatory precision.
5. Group singing. Participants sang together for 15 to 20
minutes. Familiar songs were used. This exercise targeted
controlling phrase length and articulatory clarity.
Data collection
This study utilized a repeated measures design to test the hypothesis that participants in the singing group would show
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minimum pitch (F = 1.68, p = 0.203). Pitch ranges were calculated in semitones to more easily examine the relative change
across participants. Over half of the active participants (55%)
showed some improvement in range (3-10 semitones) or
maintained the same range, with 45% showing a decline in
range (2 to 8 semitones). Forty-four percent of controls
showed a positive change in range (2-6 semitones) with 56%
showing a decrease ranging from 2 to 10 semitones. Individual results are contained In Table 2.

Effectiveness Survey- Revised (CES-R) [28] and the Voice
Handicap Index (VHI) [29].

RESULTS
The hypothesis stated that participants in the singing group
would show greater improvements on measures of voice,
speech, cough and quality of life in comparison to the control
group. To test the hypothesis a repeated measures ANCOVA
was used with age and gender as covariates throughout. Main
effects were tested and comparison of the pre- and post-intervention conditions as well as the maintenance condition were
completed.
There were no significant differences between the participant (N = 12) and control groups (N = 7) for age, gender, MMSE
and BDI.

Speech measures
A number of perceptual ratings were made by 3 experienced
raters. Their ratings were averaged together for each data collection point. Main effects were found for breathiness/weakness by age (F = 5.231, p = 0.023) and for appropriate pitch
level by gender (F = 5.231, p = 0.037). The breathiness ratings
were markedly higher in the 71-80 years age range as compared to participants 50-70 years of age. For appropriate pitch
ratings, females stayed at the same rating post-training (50%)
or improved (50%) while the perception of pitch declined in
33% of the male participants and 66% displayed improved ratings. No main effects were found for the other perceptual ratings (Table 3).
A main effect of treatment was found for speech rate as calculated in words per minute (F = 5.501, p = 0.009). See individual results in Figures 1 and 2.

Voice measures
No main effects were found for vowel duration (F = 1.020, p =
0.372) or intensity (F = 2.74, p = 0.083). Some participants were
below the expected mean duration of 13.5 seconds, (range
8.5-19.5 sec) [32] at baseline but had moved to within expected ranges by the end of the study. Likewise, there was no
main effect found for maximum pitch (F = 1.207, p = 0.313) or
Table 2. Changes in frequency range in semitones
Range
PrePostOverall
Change Maintenance
(Semitones) Intervention Intervention
change
Participants

Cough measure
No main effect was found for cough (F = 3.154, p = 0.057).
However, pairwise comparisons within the treatment group
were nearly significant between pre- and post-testing (p =

16

13

-3

16

0

13

6

-7

18

5

13

9

-4

23

10

23

17

-6

17

-6

13

10

-3

18

5

10

10

0

7

-3

Table 3. Perceptual ratings

19

16

-3

17

-2

Parameter

16

24

8

8

-8

22

22

0

19

-3

13

18

5

16

3

25

23

-2

20

23

31

8

4

9

5

18

5

11

Statistic

Appropriate prosody

F = .255, p = 0.776

Hoarseness

F = .442, p = 0.647

Breathiness/weakness

F = .567, p = 0.246

-5

Appropriate pitch level

F = .067, p = 0.935

27

4

Appropriate loudness

F = .219, p = 0.804

10

6

-7

12

-6

Loudness decay

F = 2.525, p = 0.097

12

1

13

2

Consistent rate

F = .950, p = 0.398

18

13

-5

15

-3

Appropriate rate

F = 2.766, p = 0.079

21

25

4

11

-10

Precision of consonants

F = 1.788. p = 0.185

14

12

-2

12

-2

Intelligibility of speech

F = 1.247, p = 0.302

Controls
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Rate in WPM Participants
PreIntervention

200

Post Intervention

6 months post-intervention

180
160
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20
0
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4

5

6

7

8

9

Figure 1. Speaking rate for singing group participants.
Rate in WPM Controls
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PreIntervention

Post Intervention

6 months post-intervention
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140

wpm

120
100
80
60
40
20
0

Figure 2. Speaking rate for controls.

0.053) and between pre-testing and the maintenance measurement point (p = 0.023) (Figures 3 and 4).

though the change in scores was not significant.

DISCUSSION
Quality of life measures
No main effects were found on the two quality of life measures,
the VHI (F =.193, p = 0.826) and the CES (F = 2.553, p =0.095),
both self-rated scales. Mean scores were compared for participants and controls. The singing group displayed lower VHI
scores across time than did the control group indicating more
positive quality of life (Figures 5 and 6). For the CES, for which
a higher score is more desirable, the singing group participants demonstrated higher scores than the control group al-

The purpose of this pilot study was to investigate the effects of
choral singing on speech, voice, cough and quality of life in
people with idiopathic PD. To our knowledge this is the first
study to measure peak flow during voluntary cough as a component of cough strength following a choral singing intervention for persons with PD. Peak expiratory flow is one component of cough and was the measure utilized for this study. For
the majority of participants (60%), baseline measures were
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Figure 3. Peak expiratory flow for singing participants.
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Figure 4. Peak expiratory flow for controls.
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Figure 5. Mean VHI scores.
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Figure 6. Mean CES scores.
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below the expected averages of 300 to 500 L/min for older
adults. Following the singing intervention, 70% of participants
were within the expected range while only 55% of the controls
were in the expected range. This improvement, while not statistically significant, shows clinical importance. The emphasis
on respiratory control by engaging abdominal muscles in
singing activities may contribute to improved peak expiratory
flow for cough. It should be noted that many of the participants, as well as the controls, were very physically active in a
PD-focused exercise group, despite not being actively enrolled
in speech/voice therapy during the study. This increased
physical activity could limit the nature of the changes seen
within respiratory control and cough compared to more sedentary adults with PD.
Maximum vowel duration did not change significantly posttraining, although some participants did display improved
values to within expected ranges for their age following training. Likewise, participants did not show a significant change
in intensity levels post-training. This may represent a ceiling
effect as most participants were able to produce between 70
and 90 dB when asked to make sound as loudly as they could.
While no main effect was found for frequency range, 55% of
singing participants showed a positive increase in range compared to 44% of the controls. This suggests that the singing exercises had a positive effect on frequency range despite not
reaching statistical significance.
The participants in this study had mild to moderate Parkinson’s Disease and exhibited very few speech complaints. As a
result, few significant changes were found in the speech measures, likely representing a ceiling effect. The perception of
breathiness was greater in participants over the age of 70. This
is likely a result of an aging effect. Some of the participants
may have had bowed vocal folds or a vocal fold paresis or paralysis that was undiagnosed as they did not have a laryngoscopy performed prior to the start of the study. One-third of the
male participants showed a decline in appropriate pitch levels
during a picture description task. This may represent a gender
difference as men may have significantly more speech problems from PD than women [31].
Treatment group participants showed a significant improvement in speaking rate during a picture description task. This
occurred without a decrease in perceived intelligibility or
change in perceived appropriateness of rate. There were no
changes noted in short rushes of speech. Therefore, this increased speech rate could be a result of the articulatory and respiratory control exercises performed during the intervention.

The investigators expected to see improvements in quality
of life (QOL) as measured by the Voice Handicap Index and
the Communication Effectiveness survey but this was not the
case. A significant change on the VHI is 18 points [29]. Half of
the participants showed a greater than 18 point decline in
QOL score at the maintenance point. At least one previous
study [13] found an increase in quality of life scores posttraining. However, a study by Shih and colleagues [12] which
also used a 12 week singing intervention, found no change in
quality of life scores using the Voice Handicap Index post-intervention. Other studies have found a decline in QOL scores
after singing intervention or as a result of disease progression
so this may have impacted the current result [32,33]. Further,
people with PD may have sensory deficits that may compromise perceptual judgement. Several studies suggest that there
are difficulties in persons with PD in terms of perceptual estimates involving vision and motor planning [34,35]. This could
suggest similar issues with perception through other mechanisms.

Limitations
The study size (10 participants and 9 controls) is small and
limits the conclusions that can be drawn from the results of
this pilot study. However, the number of participants in similar studies have been in the 9 to 24 range. The study was conducted in a large metropolitan area with limited public transportation so the ability of potential participants to travel to the
meeting site weekly likely limited participation as well as the
variability of participants. Most of the participants displayed
mild to moderate symptoms of PD contributing to ceiling effects with some parameters. Participants and controls in this
study were highly active which may have further contributed
to a ceiling effect. Further, our final measures were taken during the beginning of the holiday season which could have
contributed to the negative changes seen in the quality of life
measures.
Only one component of cough was measured. Peak flow,
while an important cough component, is inter-related with
vocal fold compression and inspiratory volume. Given the increased breathiness measures in participants over 70, vocal
fold thinning, bowing or paralysis may have limited compression, which in-turn limits cough efficacy. Further investigation using full spirometric data is warranted to fully evaluate
changes in cough and respiration following a singing intervention.
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This study is the first to suggest that enhanced airway clearance via cough may be improved through a group singing intervention while providing other positive effects on voice and
speech parameters. A singing intervention is low-cost and
provides social interaction for persons with PD and can easily
occur in community settings. Further investigation of singing
intervention and its effect on cough should be completed using full spirometric measures.
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Appendix 1. Perceptual Rating Scale
Never

Rarely

Sometimes

Frequently

Always

Appropriate prosody

1

2

3

4

5

Hoarse voice

1

2

3

4

5

Breathy/weak voice

1

2

3

4

5

Appropriate pitch level

1

2

3

4

5

Appropriate loudness

1

2

3

4

5

Loudness decay

1

2

3

4

5

Consistent rate (e.g., short rushes of speech)

1

2

3

4

5

Appropriate rate

1

2

3

4

5

Precision of consonants

1

2

3

4

5

Intelligible speech

1

2

3

4

5

Adapted from Skinder-Meredith, 2015.
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