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Objective: To evaluate the effect of acoustic cueing using metronomes on the

quality of life of people with moderate to severe Parkinson’s disease.

Study design: Pragmatic, single-blind, randomized cross-over trial.

Participants: Forty-two people aged 50–85 years, in Hoehn and Yahr stage II–IV

and on stable medication. Eight were lost to follow-up.

Intervention: Participants were randomized using concealed allocation to either

an early group (n¼ 21) to receive an electronic metronome without therapy but

limited support (5–10 minutes instruction and on-demand telephone assistance)

for four weeks, or a late group (n ¼ 21) to receive the same intervention at 10

weeks. In both groups the beat frequency was initially set to be comfortable

for walking.

Outcomes measures: Primary and secondary outcomes were measured at base-

line, 4, 10 and 14 weeks using the Parkinson’s Disease Questionnaire 39

(PDQ-39), the Short Form 36 version 2 (SF-36 version 2) and a falls diary.

Results: There were positive effects in six domains of the SF-36 version 2

and eight domains of the PDQ-39, although only one mean difference was

clinically important: the role limitation (emotional) domain of SF-36 version 2

(a mean difference of 3.77, 95% confidence interval (CI), –2.68 to 10.22),

a secondary outcome. None of these changes were statistically significant.

There were no statistically significant differences in falls rates over the study

period. Ten participants (24%) wanted to continue with their metronomes at

the end of the study.

Conclusion: To demonstrate metronomes are beneficial on the role limitation

domain of the SF-36 version 2 in people with moderate to severe Parkinson’s

disease a sample size of 600 would be required.
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Introduction

Parkinson’s disease is a degenerative, neurological
condition which affects around one in 55 people
over the age of 65 years.1 A common feature of the
condition is difficulty walking, rising from a chair
or getting in and out of bed.1,2 As the disease pro-
gresses, walking rhythm deteriorates, leading to
‘freezing’ and ‘festination’, increasing the risk of
falls.3,4 This lack of mobility can be debilitating,2

impacting on patient’s physical and social func-
tioning,5,6 their independence3 and, consequently,
on their quality of life.7

Although drugs therapies can improve mobility,
their effectiveness diminishes with prolonged use
and disease progression.2,7 In addition, they often
have significant side-effects.8 Non-pharmaceutical
adjunct therapies to improve gait and balance def-
icits include physiotherapy and sensory cueing.
Physiotherapy has been used for many years,
although the evidence of its efficacy when used
alone is not strong.9 In contrast, there is good evi-
dence that sensory cueing in persons with moder-
ate to severe Parkinson’s disease improves walking
speed.9 A recent systematic review10 identified two
good-quality randomized controlled trials (RCTs)
that used a portable metronome/personal music
player to deliver a regular beat significantly
improved walking speed, stride length, and
cadence.2,11 One study11 also showed improve-
ments in mobility and activities of daily living
(ADL) measured using the Unified Parkinson’s
Disease Rating Scale (UPDRS). In these studies,
auditory cueing was usually provided as part of a
physiotherapy programme: one home-based for
three weeks2 and the other clinic-based for six
weeks.10 More recently, the RESCUE trial
showed smaller but significant improvements in
gait, ‘freezing’ and confidence to carry out func-
tional activities, but not in ADL or quality of life.7

However, this study offered auditory, visual or
somatosensory cueing with additional therapy,
and did not analyse cueing strategies separately.
Although there is good evidence to suggest that

acoustic cueing accompanied by physiotherapy or
training improves walking in a clinical setting,
uncertainty remains as to whether this benefit
improves patient’s mobility, ADL and quality of
life at home. Furthermore, no trials have evaluated

the effect of home-based acoustic cueing therapy
alone on quality of life.

We sought to determine whether acoustic
cueing, provided by an affordable, portable elec-
tronic metronome, would not only improve mobil-
ity in people with moderate to severe Parkinson’s
disease, but also lead to an increase in ADL, phys-
ical and social functioning and social support, and,
as a consequence, influence positively other
quality-of-life domains.

Methods

We recruited 42 patients using the Northern
Devon Healthcare NHS Trust’s Parkinson’s dis-
ease database, which contains details on the vast
majority of people diagnosed with Parkinson’s dis-
ease in the area since 1999. Potential recruits were
selected by the neurologist and the Parkinson’s
disease nurse specialists, contacted by telephone
and sent formal letters inviting them to participate.
All those interested were assessed against the fol-
lowing eligibility criteria: aged 18–85 years; diag-
nosed with moderate to severe idiopathic
Parkinson’s disease (defined by the UK Brain
Bank Criteria) or other ‘parkinsonian’ syndrome;
moderate to severe Parkinson’s disease (e.g.
Hoehn and Yahr staging II–IV)12; no change in
medication within three months; and no previous
experience of using a metronome.

Patients were excluded if they had: difficulty
understanding verbal or written English; cognitive
impairment or dementia (assessed by a
Mini Mental State Examination score 524)13;
deafness such that they were unable to hear the
metronome reliably; and comorbidities that inter-
fered significantly with mobility, including cardio-
pulmonary disease, orthopaedic disease and visual
impairment.

As nine respondents gave short notice of not
being able to attend the first clinic, potentially
undermining the power of the study, we organized
a second entry phase 10 weeks later. These parti-
cipants were subject to the same criteria and
procedures.

We conducted a pragmatic, single-blind, rando-
mized trial with cross-over design and ‘wash-out’
period. This design had the advantage of
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providing all participants access to a potentially
beneficial intervention and increasing statistical
power.

On obtaining informed consent, participants
were randomly allocated to groups by using
sealed envelopes. The early group received the
metronome for four weeks (sufficient time to
familiarize themselves with the device, try it in
multiple settings and to have an effect2) in addi-
tion to their usual medication, while the late group
continued with their usual medication over the
same period. This was followed by a six-week
period without a metronome. At 10 weeks, the
late group then received the metronome for four
weeks, while the early group continued on their
regular medication.

Investigators gave a 5–10 minute, one-to-one
training session on how to use the metronome
(Qwik Time QT7 Quartz), which included adjust-
ing the time signature, frequency, speaker volume
and fitting the ear-piece. As the objective of the
study was to improve mobility and quality of life
(not walking speed per se), we took a pragmatic
approach where participants were told to use their
metronomes for daily activities around their
homes and for walking outside as they felt helpful,
and to adjust the frequency of the beep (set at 2/4
time) to allow them to step in time with the beat at
their preferred walking cadence. Additional
on-demand telephone support was available
throughout the study from the Parkinson’s disease
nurses.

Outcome measures (test 1) were assessed imme-
diately before randomization to avoid observer
bias, at 4 (test 2), 10 (test 3) and 14 weeks
(test 4), using the disease-specific Parkinson’s
Disease Questionnaire 39 (PDQ-39) and generic
quality-of-life measure, the Short Form-36 version
2 (SF-36 version 2), both of which are
well-validated and reliable.14–17 These are scored
on a scale between 0 and 100, with higher scores
indicating better health for the SF-36 version 2
and worse health for the PDQ-39. Participants
completed their questionnaires when attending
the clinic to receive or return their metronomes or
by post during control or wash-out periods. The
Parkinson’s disease nurses telephoned participants
who failed to return questionnaires promptly.

Participants were also given a diary and
requested to enter daily any falls which resulted

in their ending up on the floor, in order to capture
any adverse effect of cueing. At the end of the
study, participants were asked to complete a
change in medication form, and asked if they
would be interested in continuing with
metronome.

All data were double-entered into two separate
databases by administrators unfamiliar with the
study or participants to avoid observer bias. The
databases were then compared to identify and
resolve discrepancies, minimizing transcription
errors.

Primary outcomes were mean change in the
SF-36 version 2 domain scores for physical func-
tioning, role limitation (physical) and social func-
tioning, and mean change in the PDQ-39 domain
scores for mobility, ADL, social support and total
PDQ-39 score.

Secondary outcomes were: mean change in the
SF-36 version 2 domains for general health, vital-
ity, role limitation (emotional), mental health and
bodily pain; mean change in the PDQ-39 domains
for emotional well-being, stigma, cognitions, com-
munications and bodily discomfort; percentage
change in gait speed (cm/s), measured in the
clinic by timing participants over a marked
10-metre walk using a stopwatch, immediately
before and after receiving the metronome and;
mean number of fall days per week (the total
number of days per group any one person had
one or more falls divided by four for the interven-
tion and control periods and six for the washout
period).

We based our power analysis on the PDQ-39
mobility scores from the RESCUE study.7 For a
paired t-test, we estimated between 31 and 42 par-
ticipants were required to show a significant clin-
ical change at 80% power and 5% statistical
significance. To allow for 15% loss to follow-up
we aimed to recruit 48 participants.

Data variables were explored using the Shapiro–
Wilks Normality Test. Where normal, the mean
and standard deviations were calculated for demo-
graphic characteristics, baseline values and out-
comes, and inter- and intra-group differences
were assessed using the t-test or paired t-test
respectively. For outcomes with asymmetric distri-
butions, differences between groups were assessed
using the �2, Fisher’s exact or Mann–Whitney
U-test, as indicated.
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To evaluate the magnitude of effect of the
metronomes we compared the mean difference in
domain scores at test 2 and 4, using test 1 as the
baseline in both groups. We calculated the effect
size for the PDQ-39 only by dividing the effect
magnitude by the standard deviation of both
groups at test 1.
Thirteen participants had missing values: seven

in the early group and six in the late group. For the
SF-36 version 2, scores were not calculated for
domains where there were missing data. For the
PDQ-39, at each time point we imputed missing
values using a technique called Expectation
Maximization,18 unless all values for that time
point were absent.
Summary data and statistical tests were per-

formed in SPSS version 15, except for the
cross-over analysis which was undertaken in
StatsDirect version 2.6.6. Bonferroni corrections
were not applied, and statistical tests were consid-
ered significant at P� 0.05.
The study was approved by the Devon and

Torbay Local Research Ethics Committee.

Results

All outcome variables were normally distributed,
except for bodily pain, bodily discomfort and fall
days per week.
Figure 1 shows the trial flow diagram. Fifty-five

people were identified as potentially eligible to
participate, 45 of whom attended the clinic.
Three of these were excluded for having a Mini
Mental State Examination score 524 (n¼ 2) or
age485 years (n¼ 1). One person had a comorbid-
ity that was considered insufficient to interfere
with their mobility. Forty-two consenting partici-
pants were randomized, all could ambulate inde-
pendently. Eight subsequently discontinued
treatment (19%, 8/42), one before completing
test 1 and six after test 1 (but before the timed
walk), and one at test 3. Reasons for withdrawal
included: death (n¼ 1); arthritic knees (n¼ 1);
pemphigus blisters (n¼ 1); contact with other
Parkinson’s disease sufferers (n¼ 1); and fear of
the metronome (n¼ 1). All but five participants
remained on stable medication. These and those
lost to follow-up did not occur disproportionately

in early or late groups (P¼ 0.4099 and P40.9999
respectively).

Table 1 shows that there were no statistically
significant differences in baseline characteristics
between participants in the early and late groups.

Table 2 shows that baseline SF-36 version 2 and
PDQ-39 domain scores between the early and late
groups were not significantly different, except for
the PDQ-39 emotional domain (P¼ 0.03). As vari-
ability in domain scores across groups did not
appear to follow any particular pattern, we
assumed this result was due to chance, and that
the characteristics of the two groups were statisti-
cally identical.

There were no statistically significant differences
in mean outcomes for the SF-36 version 2 or
PDQ-39 between phase 1 and 2 (not shown).
Comparison of the mean differences for outcomes
at test 1 and test 3 in the early group, in order to
establish if there were any effects remaining after
the ‘washout’ period, showed seven domains of the
SF-36 version 2 increased in value but only two
were statistically significant (physical functioning
(P¼ 0.029) and general health (P¼ 0.004)). Five
domains of the PDQ-39 fell over the same period
but none were statistically significant (not shown).
Again, as there was no consistent pattern to the
changes in mean difference in both outcome mea-
sures we assumed that those seen on the SF-36
version 2 were due to chance, and that after six
weeks of ceasing to use the metronome there were
no remaining effects.

Table 3 shows the mean difference for early and
late groups and the combined effect magnitude of
using metronomes. None of the tests for treatment
period interaction or period effect were statisti-
cally significant, implying that any change in
mean difference of domain scores could be attrib-
uted to the metronome. However, at the time of
measuring the last outcome (test 4) 11 participants
had missing data on SF-36 version 2, weakening
the power of the study.

In relation to primary outcomes on the SF-36
version 2 the mean difference scores increased in
two out of three domains (physical functioning
and social functioning), and on the PDQ-39 the
mean difference decreased on all four domains
(mobility, ADL, social support and total
PDQ-39 score), although none of these
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improvements in quality of life were clinically
important (i.e. 3–5 points)19,20 or statistically
significant.

In relation to secondary outcomes, mean differ-
ences improved slightly on all domains, except for

the mental health (SF-36 version 2) and emotional
(PDQ-39) domains. None of the changes were sta-
tistically significantly. One improvement in mean
difference reached a subjectively meaningful level
for patients – role limitation (emotional) domain

Early group Late group

Assessed for
eligibility (N=45)

Randomization (N=42)

Enrolment

Allocation 

Analysis

Excluded (N=3)

Invited (N=42)

Refused to participate (N=0)

Participated in phase II (N=9)

Allocated to intervention (N=21)
Received allocated intervention
  (N=19)
Did not receive allocated
  intervention (N=2)

Allocated to intervention (N=21)
Received allocated intervention
  (N=16)
Did not receive allocated
  intervention (N=5)

Lost to follow-up (N=0)
Discontinued (N=0)
Missing data (N=6)

Lost to follow-up (N=0)
Discontinued (N=1)
Missing data (N=7)

Analysis (N=19)
Min. excluded from analysis (N=0)
Max. excluded from analysis (N=2)

Analysis (N=16)
Min. excluded from analysis (N=1)
Max. excluded from analysis (N=4)

Northern Devon’s Parkinson’s
disease database (N=243) 

Follow-up

Metronome 4 weeks No device

6 weeks 

4 weeks MetronomeNo device

Wash-out periodWash-out period

Figure 1 Trial flow diagram.
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(SF-36 version 2) – although on a similar domain
on the PDQ-39 (emotional) it increased by 0.83
(95%CI –3.58 to 5.24) representing a reduced quality
of life. There was a small, non-significant increase
in gait speed (2 cm/s, P¼ 0.585) using the metro-
nome and there was no statistically significant dif-
ference in the median number of fall days per week
between groups in each of the three time periods.

At the end of the study, 10 participants (seven
from the late group) wanted to continue using the
metronomes. Although the difference in propor-
tions between groups was not statistically signifi-
cant (P¼ 0.253), it was still possible that the
higher number in the late group was a result of
social desirability bias, being offered a metronome
shortly after the trial finished.

Table 2 Baseline (test 1) quality-of-life outcomes in early and late groups

Outcome measures Domain Early group Late group P-value

Mean (SD) Mean (SD)

SF-36 version 2

Primary Physical functioning 50.0 (22.0), (n¼ 21) 49.3 (22.4), (n¼ 21) 0.917
Role limitation – physical 48.8 (21.6), (n¼ 21) 55.9 (24.4), (n¼ 20) 0.327
Social functioning 65.4 (28.9), (n¼ 21) 71.4 (23.4), (n¼ 21) 0.390

Secondary General health 52.2 (17.0), (n¼ 20) 60.3 (15.8), (n¼ 21) 0.122
Vitality 47.1 (14.7), (n¼ 19) 51.0 (13.2), (n¼ 21) 0.389
Role limitation – emotional 67.1 (23.3), (n¼ 20) 64.7 (22.2), (n¼ 21) 0.737
Mental health 64.8 (11.0), (n¼ 20) 66.1 (12.8), (n¼ 21) 0.730
Bodily pain 53.3 (21.2), (n¼ 20) 64.2 (22.7), (n¼ 21) 0.149yy

PDQ-39
Primary Mobility 38.6 (22.7), (n¼ 20) 38.4 (20.0), (n¼ 20) 0.970

Activity of daily living 30.8 (22.9), (n¼ 20) 33.8 (20.3), (n¼ 20) 0.672
Social support 7.5 (12.0), (n¼ 20) 11.3 (16.1), (n¼ 20) 0.408
Total PDQ-39 score 26.1 (10.8), (n¼ 20) 26.5 (10.7), (n¼ 20) 0.907

Secondary Emotional 27.1 (15.7), (n¼ 20) 16.9 (12.7), (n¼ 20) 0.030z

Stigma 16.3 (15.6), (n¼ 20) 21.9 (20.9), (n¼ 20) 0.342
Cognitions 27.2 (15.1), (n¼ 20) 30.6 (19.4), (n¼ 20) 0.536
Communication 25.8 (19.8), (n¼ 20) 19.2 (15.6), (n¼ 20) 0.244
Bodily discomfort 35.8 (20.3), (n¼ 20) 40.4 (22.3), (n¼ 20) 0.529yy

Timed walk
Without–with metronome (s) 0.37 (1.9), (n¼ 16) 0.08 (2.6), (n¼ 19) 0.551yy

Change in gait speed (cm/s) 3.3 (21.0), (n¼ 16) –1.7 (17.4), (n¼ 19) 0.441yy

Statistically significant results are shown in bold.
zP50.05; yyMann–Whitney U-test.

Table 1 Comparison between early and late allocation groups

Characteristics Early (n¼ 21) Late (n¼ 20) P-value

Male/female (no. of patients) 13/8 15/5 0.572y

Mean age (years) (SD) 71.5 (11.3), (n¼ 21) 70.4 (8.7), (n¼ 21) 0.714z

H&Y score (II/III/IV) (no. of patients) 14/2/0 13/6/0 0.244zz

MMSE score (SD) 28.4 (1.6), (n¼ 16) 28.3 (1.4), (n¼ 19) 0.515yy

Co-morbidities (no. of patients) 1/20 0/20 40.9999zz

Timed walk without metronome (s) (SD) 11.6 (3.9), (n¼ 16) 12.1 (6.1), (n¼ 19) 0.921z

Timed walk without metronome (s) (range) 6.7–22.1 7.9–34.1 –
Gait speed without metronome (m/s) (SD) 0.9 (5.3), (n¼ 16) 0.9 (4.3), (n¼ 19) 0.939z

Timed walked with metronome (s) (SD) 11.2 (3.5), (n¼ 16) 12.0 (4.9), (n¼ 19) 0.856z

Change in medication during study (no. of patients) 3/18 2/18 40.9999zz

H&Y, Hoehn and Yahr score; MMSE, Mini Mental State Examination Score.
y�2 test; zt-test; zzFisher’s exact test; yyMann–Whitney U-test.
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The Parkinson’s disease nurses reported tele-
phone support was minimal, with four participants
wanting to be reminded of the instructions.
Attitudes were generally positive towards the
device; one person used it for all his daily activ-
ities. Two people stopped using the metronome
due to lack of benefit.

Discussion

Providing moderate to severe Parkinson’s disease
patients with a metronome for four weeks in a
community-based clinic, with just 5–10 minutes’
instruction, resulted in small improvement in qual-
ity of life in all but three domains of the SF-36 and
PDQ-39. However, none of these improvements
were statistically significant, and only the role
emotional domain on the SF-36 version 2 attained
clinical importance – a secondary outcome. The
use of metronomes did not result in an increased
rate of fall days per week, a potential harm.
Despite our modest findings, a quarter of the par-
ticipants wanted to continue using the metronome
after the study finished.
This is the first pragmatic, home-based experi-

mental study of acoustic cueing therapy which has
evaluated the effect of metronomes, without addi-
tional physiotherapy or exercise training, on
patient quality of life.
However, the study had a number of limita-

tions. The cross-over design could have resulted
in early group participants becoming disappointed
when asked to give up their metronomes, possibly
reducing their scores at test 2 (and test 3 and 4)
and weakening the overall effect. The offer of a
metronome to all participants on finishing the
study should have minimized this bias. The
power of the study is also more sensitive to loss
to follow-up than non-crossover designs. In this
study, six fewer participants were recruited than
anticipated and eight were lost to follow-up. The
analysis was therefore based on data from 35
people, undermining the study’s power to detect
a treatment effect. However, none of the loss to
follow-up was related to metronome use, suggest-
ing that cueing was acceptable and well-tolerated.
Participants whose medication changed during the
study were not excluded from the analysis, as this

would have reduced the study’s power further.
This may have biased our results in favour of
metronomes, if changes in medication occurred
during the four-week intervention period.
However, a provisional analysis which excluded
these individuals resulted in less conservative
effects than reported here (results not shown).

Given the number outcomes and multiple time
points in our study, we would have expected some
type 1 errors. However, we found very few statis-
tically significant results. A possible reason for this
was that our analysis included participants who
only partially completed the study. Thus, the
degrees of freedom by which the statistical signif-
icance was judged was greater than if these cases
had been excluded, resulting in more conservative
P-values. On the other hand, we did not apply
Bonferroni corrections when interpreting our
P-values. Nevertheless, given that the majority of
outcomes were positive, though smaller than
anticipated, the reduced power of our study may
have accounted for the lack of statistically signif-
icant results. An alternative explanation for the
lack of significant effect may be that participants
did not use their metronomes. However, the
Parkinson’s disease nurses only reported two par-
ticipants not using their metronomes for lack of
benefit.

Despite a large number of observational studies,
only three reasonable quality experimental2,7,11

(and three pre-experimental)3,21,22 studies
have specifically evaluated auditory rhythmical
cueing.10 These suggest that walking can be posi-
tively influenced by acoustic cueing. However,
until the RESCUE study, it was unclear whether
the effects seen in the clinic could be generalized to
improved ADL and reduced frequency of falls in
the community, or how long the effects of cueing
persist.10 Although the RESCUE study showed
small but significant improvements in posture
and gait speed (5 cm/s, P¼ 0.005), and reduced
freezing rates, the influence on ADL (1.71,
P¼ 0.07) and PDQ-39 total score (–1.36,
P¼ 0.23) were clinically small and not statistically
significant.

Our findings echo those in the RESCUE study,
although the improvement in gait speed at baseline
was smaller (2 cm/s) and non-significant (as
expected given this was not the aim of the inter-
vention). This may have been due to the
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Hawthorne effect, as the Parkinson’s disease
nurses noted many participants were more
mobile than usual.

The study by Ellis et al. study showed greater,
statistically significant effect sizes (ES) on ADL
(ES¼ 0.45, P¼ 0.014) and total score (ES¼ 0.56,
P¼ 0.007), albeit on the disease-specific UPDRS,
plus mobility on the Sickness Impact Profile
(ES¼ 0.55, P¼ 0.015). This may have been due
to the different regimen (also twice as long) to
that in the RESCUE study. However, the evidence
of the impact of training/physiotherapy on
improving gait is not strong.9

The study by Thaut et al. showed that training
on its own resulted in a non-significant increase in
gait speed, but combined with acoustic cueing the
effect tripled and was statistically significant. This
suggests that significant increases in gait speed
(and possibly mobility and quality of life) may
only be attained when cueing is accompanied by
home-based physiotherapy or exercise training,
and the synergistic effect is probably dependent
on its intensity and length. How long such an
effect persists without a metronome or accom-
panying training is not clear. In the RESCUE
study, effects were still evident three weeks after
the three-week training programme (and still using
the metronome), but not at six weeks post metro-
nome – as in this study.

The evidence suggests, therefore, that the prag-
matic, minimalist approach taken in this study
may not yield benefits unless accompanied by a
more substantive training regimen. However,
nearly a quarter of our participants wanted to con-
tinue using a metronome after the study finished,
with one patient reporting he could not get by
without it. This implied the small benefits of
cueing detected may have been restricted to a sub-
group of patients. We did not explore this in our
analysis as the results would have been underpow-
ered and prone to type 1 errors.

Our results suggest that the use of metronomes
without therapy for four weeks in people with
moderate to severe Parkinson’s disease does not
dramatically improve mobility and ADL, social
and physical functioning. However, if used in con-
junction with intensive training and support they
may improve the quality of life in this client group.
Since no studies have evaluated the cost-
effectiveness of such an approach, it would be

premature to recommend the widespread adoption
of this therapy. However, given that metronomes
are safe and cost little (£ 20), an individual trial-
and-error approach to use may be worth while.

Given the short time frame of this (and other
cueing) studies and the degenerative nature of
Parkinson’s disease, future research should focus
on identifying subgroups of patients which stand
to benefit the most from using a metronome and
the level and length of support or training that is
required to maximize any effect. This will facilitate
an assessment of acoustic cueing’s value for money.

Our data indicate that to demonstrate a clini-
cally significant effect of metronomes on the role
limitation (physical) domain of the SF-36 version
2 in our patient group (assuming a change in score
of 5 points, 80% power and 5% significance)
would require a sample size of 600.

Clinical message

� The use of metronomes without therapy for
four weeks in patients with moderate to
severe Parkinson’s disease does not dramat-
ically improve mobility, ADL, social and
physical functioning or other domains of
quality of life.
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