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Abstract

To study the feasibility of a large randomised controlled trial (RCT) evaluating the effectiveness of physiotherapy in Parkinson’s
discase (PD), 173 patients were asked to participate in a study with random allocation to best practice physiotherapy, or to no
physiotherapy. The primary outcome measures were the Parkinson's disease questionnaire-39, the Parkinson activity scale, and a
patient preference outcome scale (PPOS). Only 14% of the patients could be included in the study. The PPOS showed the largest
effect size (0.74) with a significant group effect (p <0.05). Specific alterations to the study design to ensure successful RCTs in this

field are recommended.
© 2006 Elsevier Ltd. All rights reserved.
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0. Introduction

In the course of their disease, most patients with
Parkinson’s disease (PD) face mounting mobility
deficits, including difficulties with transfers, posture,
balance, and walking. This frequently leads to (fear of)
falls, injuries, loss of independence, and inactivity, which
causes social isolation and increases the risk of
osteoporosis and cardiovascular disease [1]. These
mobility deficits are difficult to treat with drugs and
neurosurgery [1,2]. There are encouraging indications
that physiotherapy may be effective in improving these
mobility deficits in PD [3-5], and possibly for patients in
all stages of the disease [6]. However, due to methodo-
logical shortcomings and insufficient power of published
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studies, evidence is not yet conclusive [4]. Furthermore,
the methods of physiotherapy applied in these studies
varied widely. To improve the uniformity and effective-
ness of care, and to clarify the possibilities and
impossibilities of physiotherapy for PD, we developed
an evidence-based clinical practice guideline [7,8]. This
guideline was developed according to international
criteria for guideline development [9,10] by expert
physiotherapists and a neurologist between January
2002 and April 2004. The guideline is based on a
systematic literature review, and contains problem-
specific recommendations graded according to the levels
of the evidence. Physiotherapy is primarily focused on
limitations in activities. Physiotherapy aims to improve
functioning in daily life without necessarily changing the
disease process. Therefore, the recommendations in the
guideline are arranged around everyday functional
problems that can be treated by physiotherapists.
Frequency and duration of treatment depend on the
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patient-specific goals and possibilities for intervention,
Whenever possible, the goal of the intervention is to
ascertain that patients (continue to) carry out the
exercises individually, e.g., at home with instruction
and feedback provided by the physiotherapist. As
research on the efficacy or effectiveness of physiother-
apy in PD is a quickly evolving field, the guideline needs
and will be updated with new evidence every five years.

Furthermore, an international team of experts has
prepared a randomised controlled trial (RCT) to
evaluate the effectiveness of ‘best practice’ physiother-
apy in PD, as described in this new guideline [11]. The
RCT takes into account all recommendations of a
Cochrane review of physiotherapy in PD [4].

Here, we describe the outcome of a feasibility study
for this trial. Our specific objectives were to examine the
recruitment rate of patients, to determine the feasibility
of the proposed outcome measures, to evaluate the new
guideline as a tool to standardise the intervention within
the experimental group, and to estimate the effect size of
the intervention in order to adequately power the RCT.

1. Methods
1.1. Recruitment procedure

The aim of this feasibility study was to randomly allocate 40
patients with PD to either (A) medical treatment plus ‘best
practice’ physiotherapy (experimental group) or to (B) medical
treatment without physiotherapy (control group).

Recruitment of patients started in September 2002. Patients
were selected from a database of the Department of Neurology
of the Leiden University Medical Center (LUMC). The
database contained addresses of patients with PD who had
visited the neurology department from 1999 onward and who
had given permission to be contacted for future research. All
patients with idiopathic PD who lived within 30km from the
study centre were informed in writing about the study by their
treating neurologist (JJvH). Enclosed was a two-page ques-
tionnaire about problems experienced in daily living, prior and
ongoing use of physiotherapy services, the willingness to be
contacted by a researcher for participation in the study, and
reasons for unwillingness to participate. We explicitly asked
patients who were not interested to participate to at least
return the questionnaire. To optimise response [12], a postage
free return envelope was included. A reminder was sent after
four months.

All patients who gave permission were contacted by
telephone. Patients willing to participate and who fulfilled
the inclusion and exclusion criteria (Table 1) were invited to
visit the department of physiotherapy at the study centre. To
increase the number of participants, additionally patients were
recruited through advertising in the members’ magazine of the
Dutch Parkinson’s Disease Society. Eligible patients were
asked to sign an informed consent.

Participants were randomised in blocks of four in order of
enrolment by one of the researchers (M.M.). Another

Table 1
Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

® Idiopathic Parkinson's disease o Hoehn and Yahr 5 during the

according to the UK PDS ON-period

Brain Bank criteria [13] o Physiotherapy within four

Stable reaction to anti- months prior to randomisation

Parkinson medication® Severe co-morbidity:

At least one mobility-related influencing mobility or life

activity limitation within the threatening (e.g.. cancer)

core areas of physiotherapy Not motivated to participate in

practice in PD (gait, balance, physiotherapy

posture and transfers), Severe cognitive impairment,

experienced by the patieat as defined by a MMSE score €24

important [14) [15], or presence of psychiatric
impairments

UK PDS = United Kingdom Parkinson's Disease Society;
MMSE = mini-mental state examination.

*Not experiencing recent changes in reaction to medication (e.g..
recent start of unpredictable on-off’ fluctuations) and not currently
seeing a neurologist to stabilize medication regime.

researcher (S.H.J.K.) enrolled all patients. An independent
research assistant assigned patients to their groups. The
sequence of allocation was concealed until the interventions
were assigned. The Medical Ethics Committee of the LUMC
approved the study.

2. Measurements

In clinical rehabilitation trials, primary outcome
measures linked to the International Classification of
Functioning, Disability and Health (ICF) domain of
activities are advised [16]. In this trial, we chose as
primary outcome measures a patient preference out-
come scale (PPOS) [17]; the Parkinson activity scale
(PAS) [18}; and the mobility domain of the Dutch
validated version of the Parkinson’s disease question-
naire (PDQ-39) [19].

PPOSs are widely accepted measures for outcome
assessment in RCTs [17,20,21]. In the PPOS, patients
select three main complaints in a structured interview,
taken at baseline. For this interview, a standardised list
of possible main complaints with an additional option
‘other main complaint, namely.... is used’. ‘Main
complaints’ are defined as activity limitations (e.g.,
walking and rising from a chair) or restrictions in
participation, which are frequently encountered in daily
life, and are perceived as important by the patient.
Patients rate how troublesome these main complaints
were during the foregoing week on a 100mm VAS
(0 = executable without effort; 100 = impossible to
execute). The sum of the three VAS scores constitutes
the overall score. For evaluation purposes, the same
three complaints are rated.
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The PAS contains 10 test items covering activity
limitations within the core areas of physiotherapy
treatment in the middle and late stages of the disease:
balance when rising from a chair and sitting down;
hesitation, festination, and freezing when starting to
wilk and turning 180°; impaired axial mobility causing
problems when rolling over in bed; and executing
complex movements when getting into or out of bed,
especially when bedcovers nced to be handled (and
multitasking is required) {18]. The PAS is specifically
designed for physiotherapy screening and evaluation
in PD.

The PDQ-39 is a PD-specific quality of life ques-
tionnaire, containing 39 items on eight domains [19].
For the feasibility study, the 10-item mobility domain
was used, because this domain 1s best related to the
treatment goals of physiotherapy in PD.

Measurements were completed at baseline (before
randomisation, fy.), and 10 weeks thereafter, immedi-
ately after the intervention (f,04). Patients were always
measured during their subjectively best ON phase, and
at a consistent time after medication intake. Assess-
ments were partly completed at the participant’s home
and partly in the study centre. Several self-assessment
questionnaires were sent to the patient’s home. One of
the researchers, blinded to the group allocation of
participants, carried out all measurements at the study
centre. At fpoq, participants and therapists were inter-
viewed. All participants were asked about participation
in exercise classes provided by or referral to a
physiotherapist not connected to the study, and about
their satisfaction with participation. Furthermore, par-
ticipants allocated to the experimental group completed
a questionnaire on satisfaction with the treatment and
therapist, Therapists underwent structured interviews
about strong and weak aspects of the guideline, and
about their satisfaction with the guideline.

2.1. Intervention

Two physiotherapist, who were trained in correct use
of the evidence-based clinical practice guideline [7.8],
provided the treatment. In this training, elements of a
multifaceted implementation strategy [10] were used:
education, discussion, and feedback (before the start of
the study), and feedback and reminders (during the
study). Participants allocated to the experimental group
received once or twice weekly individual physiotherapy
during 10 weeks. According to the guideline, treatment
was aimed at improving balance, transfers (such as
rising from a chair or rolling over in bed), posture,
balance, or walking, depending on the patient’s main
complaint. The interventions included PD-specific tech-
niques, such as cueing and cognitive movement strate-
gies, as well as general techniques such as training of
balance, leg strength and physical fitness [7]. Partici-

pants were not allowed to receive physiotherapy outside
the study.

2.2. Data-analysis

We used the statistical packages for social sciences
(SPSS) 10.0.7. Depending on data distribution, tests for
data with normal distribution (ANOVA and indepen-
dent samples T-test) or skewed distribution (Chi-square
and Mann-Whitney U-test) were applied. The magni-
tude of the effect was expressed in effect sizes (d),
calculated by dividing the difference in mean effect
between experimental (M) and control (M,) group by
the square root of the pooled variance of the bascline
scores:  d = M~Ma//[((N)—1)sdi + (No—1)sd3)/(V, +
N,—=2)} [22]. In this, sd, and sd, are the standard
deviations of experimental and control groups at base-
line, and N, and N, are the number of participants in
experimental and control groups. Data were analysed
according to the intention-to-treat principles {23]. Single
missing items were replaced by group mean values of
that item. By using ‘no effect’ as imputation method for
participants who failed to show up for fno a
conservative estimate of treatment effect between
experimental group (improvement expected) and control
group (deterioration expected) is secured.

3. Results

The study period lasted from September 2002 (start
recruitment) until November 2003 (last £,04)-

3.1. Feasibility of the recruitment

Information about the study was sent to 173 patients,
of whom only 25 (14%) were eligible and willing to
participate, and could therefore be included in the study
(Fig. 1). Additionally, two out of eight patients who
responded to the advertisement in the members’
magazine of the Dutch Parkinson’s Disease Society
could be included in the study. All 27 included patients
gave their informed consent prior to their inclusion in
the study.

Non-responders to the information letter were older
(interquartile range [IQR] 6379 years) than responders
(IQR 60-76 years), and had a higher Hoehn and Yahr
stage, with 75% of the non-responders in Hoehn and
Yahr 3 or 4 versus 75% of the responders in Hoehn and
Yahr 2 or 3 (p<0.05). There were no differences in
gender or distance to the study centre between non-
responders and responders.

Complete information on prior and ongoing use of
physiotherapy services, and willingness to random
allocation was available for 109 patients. Nearly 60%
of these patients (n = 63) was already referred to a
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Information letter to patients
with idiopathic PD and living
within 30 km from study
centre (n=173, 100%)
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No response received (n=43)

Response received
(n=130, 75%)

A 4
» 8 o

Ongoing physiotherapy, unwillingness random allocation (n=18)
Poor health, enroliment too exhausting (n=16}

Problematic transport to the study centre (n=6)

Qther (n= 17, e.g. deceased, temporarily abroad)

Permission to be contacted
(n=73, 42%)

h

* Ongoing physiotherapy, unwillingness random allocation (n=31)
¢ Poor health, enrolment too exhausting {n=7)
¢ Other (n=6, a.g. problems with language, transport and holidays)

Willing to participate
(n=29, 17%)

» No current indication for physiotherapy (based on the evidence-
based guideling [7,8]) (n=4)"

Enrolled
(n=25, 14%)

»

Y

Patients recruited through advertising in members' magazine of the
Dutch Parkinson's Disease Society (n=8), of whom four were excluded
for ongoing use of and two for ‘'no current indication for

physiotherapy'

Enrolled: n=27

physiotherapist and did not want to stop this therapy
for four months in order to fulfil the inclusion criteria.
Only 10% of patients with current physiotherapy was
willing to be randomly allocated, in contrast to 65% of
the patients without current physiotherapy. Seven
patients who reported current use of physiotherapy,
terminated their treatment in order to fulfil the exclusion
criteria.

At baseline, participants in experimental and control
groups were similar regarding age, gender, disease
duration, Hoehn and Yahr score, use of levodopa, and
main complaints.

Participants’ main complaints, as reported on the
PPOS, included problems in walking (e.g., starting), bed
mobility, and rising from a chair (Table 2).

3.2. Effectiveness

The experimental group (with physiotherapy) im-
proved on all three outcome measures, whereas the

Fig. 1.

control group (not treated) deteriorated (Table 3). The
differences between the experimental group and control
group were significant for the PPOS, but not for the
PAS and PDQ-39.

The effect sizes were small for the PDQ-39 and the
PAS, and large for the PPOS. Effect sizes on all three
outcome measures showed large (95%) confidence
intervals, One patient in the experimental group showed
an outlying negative result on the PPOS (explaining the
large standard deviation of the treatment effect). When
this outlier was removed, the effect size on the PPOS
increased to 0.94 (95% confidence interval 0.33-1.55).
Another patient in the experimental group showed an
outlying positive result on the PAS. When this outlier
was removed the effect size for the PAS decreased to 0.

3.3. Feasibility of the outcome measures

Total test time at home averaged about 38 min for
participants and about 7min for their partners. Total
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Table 2
Patient charactenstics

Experimental (N = 14) Control (N = 13)

Median (IQR) n/N Median (IQR) n/N
Age 65.4 (60.6-69.7) 70.5 (58.9-77.2)
Gender (men) 11/14 11/13
Disease duration (years) 7 (3.3-12.0) 6 (2.3-8)
Hoehn and Yahr | 2/14 2/13
- Hoehn and Yahr 2 6/14 5/13
Hoehn and Yahr 3 5/14 5/13
Hoehn and Yahr 4 1/14 1/13
PD Medication
& Amantadine 4/14 6/13
e Dopamine-agonists 11/14 6/13
& MAO-B inhibitor 4/14 0/13
e Anticholinergics 1/14 113
s Levodopa 10/14 9/13
Main complaint
o Walking (outside) 10/14 11/13
¢ Bed mobility (rolling over) 6/14 5/13
e Rising from chair 6/14 5/13
o Bending over 4/14 3/13
e Cycling 3/14 4/13

IQR = interquartile range.

Table 3
Treatment effect: mean of absolute change (sd) and effect sizes as
measured by the PPOS, PAS and PDQ-39 Mobility

Many participants scored very high on the PAS at
baseline, with a median score of 36, suggesting a ceiling
effect. Two patients even had a maximum score of 40,

With Without Effect size (95%
physiotherapy ~ physiotherapy ~ confidence interval) 3.4. Feasibility of the intervention
(N =14) (V=13
PPOS* 41.86 (52.8) ~1.92 (36.4) 0.74 (0.13-1.36) Most participants received six to 13 sessions of
(range 0-300) physiotherapy in a nine-week period. However, two
g::ge a0 171 (8.1) ~0.38 (2.6) 0.22 (-0.29 10 0.73) out of 14 participants received only. Fhree sessions.
PDQ-39 mobility  4.11 (14.5) —2.12(12.0) 0.26 (—0.19 10 0.72) Excluding these participants, most participants received

(dimension range

o eight to 14 sessions of physiotherapy. Median duration
0-1

was 60min for the first session, and 42.5min for the
sessions thereafter.

The main complaints matched with the core areas of
physiotherapy as described in the guidelines. Partici-
pants were satisfied with the intervention. All partici-
pants reported they would recommend the intervention
to other PD patients, because the treatment given was
clearly tailored to their problems, and the strategies used

PPOS = patient preference outcome scale; PAS = Parkinson activity
scale; PDQ-39 mobility = mobility domain of the Dutch Parkinson’s
Disease Questionnaire,

*Statistically significant (p<0.05) between groups. Positive scores
indicate improvement, whereas negative scores indicate deterioration.

test time in the study centre averaged about 75min.
Most participants regarded the assessments as time-
consuming, but this did not discourage individuals from
participating. Only one participant dropped out of the
trial (control group), due to death following pneumonia
after injuries. Missing items were scarce: one participant
showed one missing item on the PDQ-39 mobility
domain at #,,. Six participants showed one missing
item, and one participant showed two missing items on
the PDQ-39 mobility domain at #,04.

to reach their goals were different from what they had
experienced before. The mean satisfaction score, on a
scale of 1-10, was 8.25 (sd 1.4). There was one protocol
violation during the study period: one patient in the
control group entered a class for group exercise led by a
physiotherapist.

Therapists reported several benefits of working with
the guideline: a better-structured assessment and treat-
ment, a more patient-tailored treatment, the use of
disease-specific training strategies, and useful outcome
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measures. No adverse effects were observed. Drawbacks
of the guideline, as reported by the therapists, were: the
lack of outcome measures and training strategies for
reaching and grasping, the language used was too
scientific, the description of outcome measures and
training strategies was too concise. Based on these
results, and on the results of a systematic field check of
the guideline by 70 therapists, the guideline has been
optimised.

4. Conclusion and discussion

The results of our study demonstrate that the newly
developed guideline for physiotherapy in PD is a feasible
tool which can be used to define physiotherapy in an
efficacy or effectiveness trial, that the evaluated outcome
measures were feasible and responsive, and that the
comparison between the experimental and control
groups resulted in a large effect size for one outcome
measure (the PPOS). An alarming finding was the low
recruitment rate of patients.

We tried to elimipate all avoidable barriers to
participation in a trial, including providing sufficient
and simply presented information, promotion for the
study by the consultant neurologist, sufficient time to
consider participation, limited travel time and compen-
sation of travel costs [12]. Nevertheless, the recruitment
of patients proved problematic. And because of this we
may have underestimated the size of our effectiveness
findings. The main obstacle to participate was current
physiotherapy treatment. In the Netherlands, phy-
siotherapy is widely prescribed for patients with PD:
nearly 60% of patients is treated at a given time, and
only 20% has never been referred to a physiotherapist
[24). The 50% chance to be allocated to the control
group without physiotherapy was deemed unacceptable
by many patients, not only by those who were currently
receiving physiotherapy. Patients preferred to continue
their current physiotherapy instead of being aliocated to
either ‘best practice’ physiotherapy or no physiotherapy.
These results are applicable to any RCT assessing the
effectiveness of a widely used intervention. Therefore,
future studies assessing the effectiveness of such an
intervention should accommodate these findings, e.g.,
by including multiple study centres or by offering
participants in the control group an alternative therapy.

Furthermore, older patients and patients with more
advanced Hoehn and Yahr stages, showed lower
response rates to the initial information letter and
questionnaire. Possibly, travel distances are problematic
for these patients. By offering the possibility to
physiotherapy in the community this problem in
recruiting patients can be overcome. On the other hand,
the problem might be that these patients are less willing
to respond to a postal questionnaire. This can be

overcome by recruiting patients in person by a research
assistant, following a scheduled appointment with their
treating neurologist.

The observed effect sizes in our small sample are
promising, both for the treatment and for the outcome
measures. However, the small sample size may impact
the generalisability of the results to other groups of PD
patients. The largest effect size and a significant
difference in change between the experimental and
control groups were found for the PPOS. This was
expected, as patient specific outcome measures fully
match the goal of treatment, and will therefore be most
sensitive to change as a result of the treatment. Most
other outcome measures address more than this specific
goal of treatment and are therefore less sensitive to
change. When for example treatment is aimed at
improving rolling over in bed, only two of the 10 items
of the PAS address this goal.

The ceiling effect found on the PAS might be
explained by our inclusion criteria, because some
enrolled patients reported problems that were not
measured by the PAS (e.g., problems with cycling).
The small effect size observed for the PAS did not
approximate the effect size for ADL reported in the
meta-analysis by de Goede et al. [5]. By using more strict
inclusion criteria, we suspect higher effect sizes for the
PAS. Furthermore, in PD, activity limitations are to a
large extent context dependent. Therefore, by complet-
ing the PAS in the patient’s home, problems in
functional mobility as experienced by the patient in
daily life might be more adequately tested. Conversely, it
might be that the PAS was not sensitive enough for
mildly affected patients. In order to increase to
sensitivity to change, the PAS needs to be modified,
e.g., by making several tests more difficult. A reliability
study on this modified PAS is currently undertaken.

The effect size for the PDQ-39 was only 0.26.
However, a minimal clinically important difference on
this dimension of the PDQ-39 has been determined at an
effect size of 0.11 [25]. This suggests that the interven-
tion afforded a small but clinically relevant improve-
ment of the mobility related quality of life.

Our feasibility study cannot differentiate between
intrinsic treatment effects on the one hand versus
placebo or Hawthorne effects on the other hand.
However, we have purposely chosen to perform this
pragmatic study comparing ‘best practice physiother-
apy’ with ‘no physiotherapy’, and not with some form of
placebo treatment, in order to first examine the overall
effect of physiotherapy. Should a larger trial demon-
strate effectiveness, then the contribution of placebo
should be addressed in follow-up studies.

With a modified PAS, an optimised evidence-based
clinical practice guideline, sufficient power, and an
optimised design of the RCT, we expect the effect sizes
to increase and their confidence intervals to narrow, The
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results of this feasibility study were used to design a
multiple centre trial evaluating the short- and long-term
efficiency and effectiveness of physiotherapeutic care in
PD. This trial (ParkNet Trial) has started in 2005 [26].
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