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Abstract: Even with optimal medical management using
drugs or neurosurgery, patients with Parkinson’s disease
(PD) are faced with progressively increasing mobility prob-
lems. For this reason, many patients require additional phys-
ical therapy. Here, we review the professional evolution and
scientific validation of physical therapy in PD, and highlight
several future challenges. To gain insight in ongoing,
recently completed or published trials and systematic
reviews, we performed a structured literature review and
contacted experts in the field of physical therapy in PD. Fol-
lowing publication of the first controlled clinical trial in
1981, the quantity and quality of clinical trials evaluating
the efficacy of physical therapy in PD has evolved rapidly.
In 2004 the first guideline on physical therapy in PD was

published, providing recommendations for evidence-based
interventions. Current research is aiming to gather addi-
tional evidence to support specific intervention strategies
such as the prevention of falls, and to evaluate the imple-
mentation of evidence into clinical practice. Although
research focused on physical therapy for PD is a relatively
young field, high-quality supportive evidence is emerging
for specific therapeutic strategies. We provide some recom-
mendations for future research, and discuss innovative strat-
egies to improve the organization of allied health care in
PD, making evidence-based care available to all PD
patients. ! 2008 Movement Disorder Society
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practice guideline; community networks

BACKGROUND

Idiopathic Parkinson’s diseased (PD) is a complex
and progressive, incapacitating disease. PD severely
threatens the quality of life1 and causes a significant
economic burden to patients and society.2–4 PD is also
a common disease and the number of patients world-
wide is expected to rise considerably in the coming
decades due to ageing of the population.5,6

Need for Allied Health Care

Even with optimal medical management using drugs
or neurosurgery, patients are faced with progressively
increasing impairments (e.g. in speech, mental and
movement-related functions), activity limitations (e.g.
self-care and mobility), and restrictions in participation
(e.g. domestic life and social activities).7–9

For these remaining impairments, limitations, and
restrictions, many PD patients resort to allied health
services, such as speech therapy, occupational therapy,
or physical therapy.10 Unfortunately, current delivery
of allied health care services is inadequate: many
patients who require such care are not being referred,
whereas other patients do receive care on questionable
grounds or are treated for unnecessarily long periods
of time.10,11 Indeed, the median duration for ongoing
physical therapy treatment periods is 79 weeks, with
a median interval between consecutive sessions of
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8 days.11 This unsatisfactory situation can partly be
explained by: (1) the lack of strong scientific evidence
for most allied health care interventions; (2) the limited
knowledge and sometimes skepticism among medical
doctors (e.g. neurologists, geriatricians, or general
practitioners) about the added value of allied health
care for PD patients; (3) the absence of PD-specific ex-
pertise among most allied health therapists10,11; and (4)
the unavailability of certain allied health services in
the community. These factors might well keep physi-
cians from referring their patients, and also explain
why treatment is suboptimal for those patients who are
being referred.

Physical Therapy

The most widely used form of allied health care for
PD is physical therapy.10 The main goals of physical
therapy are to improve limitations in gait, physical
capacity (i.e. strength, mobility and endurance), pos-
ture, and balance.11,12 Utilization of physical therapy
within Europe is unknown. However, recent surveys
suggest that the numbers vary considerably from coun-
try to country, ranging from as low as 7% in the U.K.
to as much as 60% in the Netherlands.11,12

In this review, we describe the professional evolu-
tion and scientific validation of physical therapy in PD,
and highlight several future challenges.

THEORETICAL FRAMEWORK

In 2000, Morris was the first to describe a theoreti-
cal framework supporting the use of physical therapy
in PD. The model was based on the pathophysiology
of movement disorders in basal ganglia disease, on sci-
entific evidence, and on personal observations of physi-
cal therapy interventions in PD.13 Morris described
task-specific strategies to improve the performance of
activities (e.g. gait, transfers such as sitting down or
turning in bed, and manual activities), the prevention
of falls, and the maintenance of physical capacity (e.g.
muscle force and aerobic capacity). These strategies
incorporate the use of external cues and cognitive
movement strategies. External cues include visual, au-
ditory, or proprioceptive stimuli that are either pre-
sented rhythmically or serially (to improve the continu-
ation of gait) or as isolated ‘‘one-off’’ cues (to initiate
movements such as gait or transfers). By applying
external stimuli instead of the usual internal cues
(which normally happens in the healthy brain), alterna-
tive circuitries in the brain can be engaged to accom-
plish the task, while avoiding the defective basal gan-

glia circuitry.14 With cognitive movement strategies,
complex movements are broken down into separate
components. Subjects are trained to perform each of
the components separately, and to pay conscious atten-
tion to their execution. Mental rehearsing is part of
this training. Cognitive movement strategies are mainly
used to improve the performance of complex move-
ments such as transfers or manual activities. Morris
also stressed the importance of involving the caregiver
to optimize therapy.

In a recent update, she provided specific suggestions
for physical therapy at different stages of PD, based on
principles of neural adaptation and clinical research
findings.15 She also underscored the importance of
early referral, for assessing patients’ baseline levels of
impairments, activity limitations and participation
restriction, and to possibly slow down disease progres-
sion by providing locomotor training.

EVOLUTION OF THE EVIDENCE

Structured Evidence Search

The highest level of evidence for therapeutic inter-
ventions is provided by (systematic reviews of) good
quality randomized controlled trials (RCTs), followed
by RCTs of lower quality and other comparative stud-
ies. In the field of physical therapy in PD, the main
difference between a good and a lower quality RCT
turned out to be the number of patients included (pow-
ered versus underpowered). To ascertain that essential
evidence was not overseen, we focused in our struc-
tured evidence search on (systematic reviews of) RCTs
and controlled clinical trials (CCTs). In CCTs, patients
are (1) definitely assigned prospectively to one of two
or more alternative forms of health care using some
quasi-random method of allocation (such as alternation,
date of birth, hospital number), or (2) possibly assigned
prospectively to one of two or more alternative forms
of health care using a random or quasi-random method
of allocation.16 All RCTs and CCTs with sufficient
data concerning the efficacy of physical therapy in PD
were included.

To identify these (systematic reviews of) RCTs and
CCTs, we performed a structured literature review in
the electronic databases of Medline, Cinahl, Embase,
PEDro, and the Cochrane Library for publications up
to and including January 2008. We used the MESH-
heading Parkinson Disease in combination with
MESH-headings Physical Therapy Modalities, Physical
Therapy (Specialty), Exercise Therapy, or Exercise
Movement Techniques, or with the free text Physio-
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therapy. Only publications written in Dutch, English,
French, or German were included. Furthermore, we
evaluated cross-references, and expert recommended
references. A review was only classified as being sys-
tematic when explicit and reproducible methods had
been used to present the original studies, which
included at least the inclusion criteria, search dates and
database(s).

In addition, to gain insight in ongoing and recently
finished but not yet published RCTs and CCTs, we
evaluated proceedings of conferences on physical ther-
apy or movement disorders held in 2006, 2007, and
2008. In case of insufficient information on study
designs, we contacted the principal investigator. In
addition, 35 experts on physical therapy in PD were
personally contacted. These experts were asked to: (1)
update their list of publications; (2) provide structured
information on their recently completed and ongoing
trials; and (3) provide names of other recognized
experts who were not yet in our list of contact persons.
Finally, databases of clinical trial registers were con-
sulted.17–22

Controlled Trials

Our structured literature search yielded 38 RCTs and
CCTs (see Fig. 1).23–60 Over the past decennia, both
the annual number and quality of controlled trials eval-
uating the efficacy of physical therapy in PD have
increased substantially. In 1981 the first CCT was pub-
lished.35 Since then, 37 trials have been published, 18
of which during the last 3 years (see Fig. 1). We will
not discuss all these studies individually, but highlight
a few important milestones.

During the first 15 years, most trials evaluated the
efficacy of a combination of physical therapy techni-
ques, often integrated with other allied health interven-
tions such as occupational therapy and psychology.
Furthermore, interventions aimed to improve a wide
variety of problems, e.g. a combination of range of
movements, balance, gait, and dexterity. In 1995, the
first trial was performed that evaluated only one spe-
cific physical therapy technique that was applied to
improve one particular aspect of activity limitations:
the use of cognitive movement strategies to improve
the performance of transfers.39 Since then, an increas-
ing number of trials has focused on one physical ther-
apy technique, such as the use of cues48,57 or treadmill
training45,52,59 to improve gait; the use of specific exer-
cises to improve balance or falls23,36; or specific exer-
cises to improve aspects of physical capacity such a
range of motion,54 endurance,25 and strength.24,31 The

results of these trials provided a first step towards a
rational basis for evidence-based physical therapy.

Other significant milestones included the evaluation
of long-term efficacy, and the inclusion of a sufficient
number of patients to prevent type II (false negative)
errors. In 1996, the first trial was performed with long-
term follow-up, until 5 months after termination of the
intervention.51 Only three subsequent trials also com-
pleted long-term evaluations over at least 3-month post
treatment.23,32,47 It was not until 2007 that long-term
evaluations at 6 months, as recommended in the 2002
Cochrane reviews, were performed.23 Finally, in 2007
the results of the first large RCT with sufficient power
were published.48

Despite these promising developments, many impor-
tant milestones have still not been achieved. Results
of future well-designed trials, reported according to
the CONSORT statement, remain therefore highly
needed.61,62

Systematic Reviews

We identified 11 systematic reviews63–73 and two
best-evidence summaries of systematic reviews.74,75 In
1994, the first systematic review on physical therapy in
PD was published.71 The first peer reviewed systematic
review (in English language) was published in 2001.64

Since then, eight subsequent reviews have followed. In
addition, two of the Cochrane systematic reviews were
synthesized in a systematic review of paramedical
therapies for Parkinson’s disease.76 All reviews
reported shortcomings of the trials reviewed. Main
shortcomings were the small number of patients
included, and the methodological flaws. Based on
RCTs only, two Cochrane reviews reported that there
was insufficient evidence to support or refute the effi-
cacy of physical therapy in PD.65,66 There was also
insufficient evidence to support one specific form of
physical therapy over another. A meta-analysis based
on RCTs and CCTs reported significant summary
effect sizes on ADL, stride length, and walking
speed.64 However, the authors warned that the small
number of studies included, and the methodological
shortcomings of the RCTs and CCTs, could have bi-
ased these results.

In addition to the systematic reviews, two groups
performed a systematic review of systematic
reviews.74,75 These best-evidence summaries on the ef-
ficacy of exercise therapy included systematic reviews
from 1965 up to 2002 for one review,74 and from 2002
to 2005 in the other.75 Only reviews that included at
least one RCT were used. The quality of these reviews
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was systematically assessed, and only the results of
reviews with reasonable or good quality were included
in the summary. For physical therapy in PD, only three
of six included reviews could be used for the sum-
mary.64–66 Based on these three reviews, both authors
concluded that there are indications that physical ther-
apy is effective in PD.

Guidelines

We identified two guidelines for physical therapy in
PD.77,78 Physical therapy in PD is often described in
guidelines for medical treatment in PD,73,79–82 but usu-
ally only briefly and not systematically. It was not until
2001 that a first evidence-based physical therapy
guideline was developed. This UK guideline provided
a thorough overview of scientific evidence and clinical
expertise.78 With this overview as a starting point, an
evidence-based physical therapy guideline providing
practice recommendations was developed in 2004.77,83

For this guideline, all evidence related to physical ther-
apy in PD (up to October 2003) was systematically
gathered and evaluated. Evidence from research was
supplemented with clinical expertise and patient val-
ues. Six specific core areas for physical therapy were
identified: transfers, posture, reaching and grasping,
balance, gait, and physical capacity (Fig. 2). Evidence
was graded and translated into practice recommenda-
tions for both the diagnostic and therapeutic process,
including outcome measures. Recommendations were

arranged according to levels of evidence. The highest
level of recommendation was level 2, i.e. conclusions
supported by at least two independent RCTs of moder-
ate methodological quality or with insufficient power,
or other non-randomized, controlled studies. Four spe-
cific treatment recommendations reach this level 2:
cueing strategies to improve gait; cognitive movement
strategies to improve transfers; exercises to improve
balance; and training of joint mobility and muscle
power to improve physical capacity.83 In 2006, this
guideline was published online in English.

Since October 2003, the closing date for the struc-
tured literature search of the guideline, several new tri-
als have been published. Although providing additional
evidence for the efficacy of physical therapy in PD,
the guideline recommendations remain valid and only
need to be updated on details (Table 1).

Ongoing Trials

The response to our query for research information
was 74% (responders are listed in the Acknowledg-
ments, as well as responders to our query for research
information following our visit to databases of clini-
cal trial registers). Two authors reported that they
were no longer involved in research of physical ther-
apy in PD. We did not identify other experts in the
field of physical therapy in PD that had not yet been
contacted. Nineteen ongoing or completed but still
unpublished RCTs and CCTs were identified (Table 2).

FIG. 1. Cumulative number of randomized and controlled clinical trials on the efficacy of physical therapy in PD.
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These studies give insight into current conceptions
about trial design, selected interventions and out-
come measures. Furthermore, they provide valuable
information for researchers who intend to undertake
new research in this field. We will highlight a few
details.

Overall, these new studies show good improvements
in design and intervention compared to older studies in
the field. The median (targeted) number of included
patients is 42. Nine of the trials are large (60 patients)

to very large (over 700 patients). The majority of stud-
ies follow their patients for a prolonged time after ter-
minating the intervention, with a median follow-up
time of 3 months. In all studies, goals for the interven-
tions cover at least one of the core areas of physical
therapy in PD.83 A limitation of these studies is that 8
of the 19 studies were not registered in a clinical trials
register. Furthermore, the efficacy of physical therapy
to improve limitations in reaching and grasping has not
been studied.

FIG. 2. Specific treatment goals of physical therapy in PD.

TABLE 1. Update guideline recommendations (October 2003 to December 2007)

Study New recommendation Level

Nieuwboer48 Cueing strategies improve posture and gait, and the confidence to carry
out functional activities without falling.

3

Nieuwboer48 Cueing strategies have no long-term effects at 6-weeks follow-up
(duplicating evidence found by Thaut et al.84).a

2

Rochester85,86 Auditory cues, more than visual cues, improve gait during performance
of a secondary motor task.

3

Dibble31 A high-force, eccentric resistance training of the lower extremities
improves stair descent, the 6-minute walk, and muscle volume.

3

Mak43 Audiovisual cues enhance the performance of sit-to-stand. 3

aThese results were found when cues were absent during the assessments. In daily life, PD patients will use the cues in the circumstances they
need them, for example to increase their gait velocity when crossing a street. Therefore, the results might be an underestimation of the real effect
when using the cues. Future study might consider assessing the patients while using the cues.
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The results of these large, well designed studies are
expected to fill the current knowledge gaps of evi-
dence-based physical therapy in PD. For example, the
ongoing trial of Morris et al. promises to increase our
insights into falls prevention strategies, whereas the
ongoing trial by Schenkman et al. is likely to provide
new evidence on interventions targeting physical
capacity (Table 2).

FUTURE CHALLENGES

Optimizing Trial Design

Quality assessments that were done as part of the
systematic reviews show that many published trials
had serious methodological limitations. These limita-
tions may have produced unjustified conclusions about
the efficacy. Bias in study design and the common
practice of using multiple outcome measures might
have provided false positive results. On the other hand,
false negative results may have resulted from use of
inappropriate outcome measures (i.e. without particular
relevance to patients, carers, or physical therapists; and
without proven responsiveness), lack of power, and
insufficient contrast between the experimental and con-
trol groups.

In addition, a wide variety of different outcome
measures is currently being used to evaluate the same
goal. In their recent review, Kwakkel et al. reported
the use of 31 different outcome measures to evaluate
ADL after physical therapy in PD.69 This inconsistency
in outcome measures precludes good comparison of
study results and prohibits pooling of data.

Future studies are needed to further underpin any
recommendations for everyday clinical practice, and to
increase the levels of their evidence. Limitations of tri-
als completed so far provide lessons for optimizing the
design of future trials. Several significant milestones in
the quality of studies have been reached, but many
more goals remain to be reached. Four important issues
should be taken into account: (1) design and recruit-
ment; (2) delivery of physical therapy; (3) outcome
measures; and (4) publication. We will briefly discuss
these below.

Design and Recruitment

The most important limitations in study design that
need to be tackled in future studies are proper random-
ization of treatment arms with a concealed allocation,
and blinding of patients. Blinding of therapists is also
often neglected, but this can only be avoided when

two interventions are compared, keeping the therapists
unaware of the preferred intervention.

Furthermore, most prior studies were underpow-
ered. Although large (n 5 142), even the study by
Ashburn et al. was underpowered for their goals (i.e.
falls prevention).23 Future studies should therefore
include sufficient numbers of patients, based on
power analyses tailored to the primary research ques-
tion and a single primary outcome measure. A spe-
cific challenge here is the difficulty in recruiting suf-
ficient patients in an RCT of physical therapy in
PD.40,87 For example, in a study with randomization
between ‘‘medical treatment with additional physical
therapy’’ versus ‘‘medical treatment without addi-
tional physical therapy,’’ less than 15% of eligible
patients was willing to participate.40 The main reason
for not willing to participate was that patients were
already receiving physical therapy (often as mainte-
nance therapy), and were unwilling to be randomly
allocated with a 50% chance to the ‘‘no physical
therapy’’ arm. This recruitment problem might lead
to a selection bias and precludes automatic general-
ization of the findings to the overall PD population.

Future RCTs can benefit from this knowledge
and avoid the recruitment problem, e.g. using a ran-
domly assigned cross-over design or a design of ran-
domly assigned clusters in which not patients are
randomly assigned, but for example therapists. In addi-
tion, to reduce the within-subject variability (mainly
introduced by time-dependent fluctuations in dopamine
levels in patients with PD), RCTs with a repeated mea-
surement design are advocated for future trials. In
2006 the first RCT with a sufficient number of
included patients was published: a cross-over study
carried out through international collaboration between
three university medical centers.48 A first example of a
cluster RCT is currently being carried out: the Parkin-
sonNet trial (Table 2). Besides overcoming problems
in recruitment, this design also offers the possibility to
blind patients for the intervention arm received.

When choosing a cross-over design, a sufficient time
span between the two research periods is crucial, in
order to avoid a carry over of long-term treatment
effects into the next treatment period. When choosing
a cluster RCT, a sufficient contrast between control
and experimental clusters needs to be warranted. Espe-
cially when controls clusters are providing ‘‘usual
care’’ this is a major concern.

Finally, a limitation in prior research designs was
the period of follow up, which was often absent or
only brief (typically less than 4 weeks). Although most
ongoing studies are using a much longer follow-up,
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many studies still fail to reach the recommended mini-
mal follow-up period of 6 months.66

Delivery of Physical Therapy

Experience in the field of stroke indicates that train-
ing effects highly depend on the intensity of physical
therapy, both in terms of frequency and duration of
treatment.88 However, prior studies in PD hardly pro-
vide insights into the optimal treatment frequency and
duration of therapy. A challenge is posed by the pro-
gressive nature of PD which leads to increasing limita-
tions, so improvements following intervention will
likely deteriorate again with time. Therefore, we need
to gain much better insights into the optimal delivery
of interventions over time.

Outcome Measures

Most studies lack appropriate primary outcome
measures that can measure clinically relevant changes
afforded by physical therapy. There are several prob-
lems. First, many studies selected multiple ‘‘primary’’
outcome measures, thereby increasing the probability
of finding positive results by accident. This strategy is,
to some extent, understandable because the wide range
of problems typically experienced by each individual
patient makes it difficult to choose just one outcome
measure, knowing that this will likely not capture all
aims of a multifaceted physical therapy intervention.
But in reality there can of course—by definition—be
only one primary outcome measure, and this needs to
be defined prior to onset of the trial. Second, the
selected outcome measures were not always tailored to
the goal (i.e. the efficacy of physical therapy in PD)
and were therefore insufficiently responsive to change.
Most of the applied outcome measures have been
developed for other goals than evaluating the efficacy
of physical therapy in PD. For example, most items of
the widely used UPDRS concern impairments (e.g. ri-
gidity and leg agility in the Motor Section) or activities
which will not improve with physical therapy (e.g.
speech and swallowing in the ADL Section) and are
therefore not likely to detect change.

In future trials, primary outcome measures should be
selected which are responsive and in line with the aim
of the intervention studied. Consensus needs to be
reached about which outcome measures can be applied
in future trials. The Outcome Measure in Rheumatol-
ogy (OMERACT) initiative could be used as an
example.89 Outcome measures should be selected for
each core area of physical therapy in PD: gait, posture
and balance, transfers, dexterity and physical capacity.

The outcome measure to be chosen in a study then
depends on the specific aim of the intervention being
studied.

Seeing the nature of physical therapy, which mainly
aims to improve activity limitations, priority needs to
be given to outcome measures at the level of activities.
However, improvements in clinical measures may not
necessarily correspond to improvements in how the
patient functions or feels. Therefore, a patient-reported
measure should be used in addition to a physiologic
outcome measure such as gait velocity.90,91

Considering the diverse nature of activity limitations
seen across different individual PD patients, even within
one physical therapy core area, it will be difficult if not
impossible to choose a ‘one-size-fits-all’ outcome mea-
sure. A patient-reported, patient-specific outcome mea-
sure can bypass this problem by evaluating the specific
activity limitations that are most bothersome to each
individual patient. Examples of patient-specific instru-
ments are the MACTAR,92 the Patient Specific Func-
tional Scale,93 the Patient Specific Index,40,94 the
COPM,95 and the PSI-PD (Nijkrake et al., submitted).

Finally, we will briefly discuss the widely heard
concern that concurrent changes in antiparkinson medi-
cation during a trial may obscure the ‘‘pure’’ effects of
physical therapy. It is obviously true that medication
regimes should ideally be kept constant if one aims to
determine the intrinsic efficacy of physical therapy. In
everyday clinical practice, this is often not feasible,
certainly when patients have to be followed for pro-
longed periods of time, as is recommended.66

In this case, a good alternative is to carefully docu-
ment any changes in drug therapy throughout the study
period, and to treat these medication adjustments either
as a confounder or, better even, as a secondary out-
come measure. A conceivable outcome is that physical
therapy may obviate the need to drastically increase
the dose of antiparkinson medication.

Publication

New trials should be registered in a database for
clinical trials before the start of patient recruitment.
The results of these trials should be published accord-
ing to the CONSORT statement.61,62

Implementation of Evidence Into Clinical Practice

There are three important problems in everyday clin-
ical practice that threaten the quality of physical ther-
apy in PD: (1) most physical therapists lack PD-spe-
cific expertise; (2) the small volume of PD patients
treated annually by each individual physical therapist;
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(3) and the generally poor communication between
health care providers involved in PD care (e.g.
between physical therapists and referring neurologists).
The lack of PD-specific expertise is partly inherent to
the low volume of PD patients treated by each thera-
pist. Even in the Netherlands where physical therapy is
commonly prescribed, each therapist typically treats at
most 3 patients each year.10,11 Additional reasons for
the lack of expertise include the absence of practical
guidelines and the lack of high quality, competence
oriented education.10,11 One guideline has become
available in 2004,83 but simple publication does not
necessarily guarantee widespread use in clinical prac-
tice (i.e. dissemination alone does not automatically
guarantee implementation).96 Considerable attention
should therefore be focused on guideline implementa-
tion. However, it is unclear which guideline implemen-
tation strategies are likely to be most efficient.97

One option to tackle all three of the aforementioned
problems is the development of community-based net-
works of dedicated health professionals specialized in
PD. Such regional networks have recently been intro-
duced in the Netherlands under the name Parkinson-
Net.98 The central idea is that—within a given
region—PD patients should preferentially be treated by
a small group of selected professionals with a high
degree of expertise in PD (this includes both allied
health professionals and physicians). This expertise is
gained initially during an intensive training course, and
is maintained at a high level because patients are being
referred specifically to these ParkinsonNet therapists.
Consequently, their treatment volume increases consid-
erably, allowing therapists to continuously apply and
extend their expertise in clinical practice. Furthermore,
the participating allied health professionals receive
continuous education, supported by a web-based train-
ing and communication facility. Finally, a PD-specific
electronic patient record (EPR) is used which supports
clinical decision making based on published evidence,
offers support for communication and provides routine
feedback from patients to the health care provider
through internet-based surveys. Treatment duration can
be reduced by providing therapists with clear criteria
to stop treatment when the goals have been reached.
The ParkinsonNet concept assumes an active role for
patients and their families (patient empowerment), for
example using a simple screening tool for self-assess-
ment and self-referral, and by clarifying to patients
where the ParkinsonNet therapists can be found in their
region. Patients also have access to their own EPR.

Further important elements of ParkinsonNet include
improved communication among all health professio-

nals involved in PD care, and structuring of the referral
process (by promoting dedicated referrals to Parkinson-
Net therapists). The merits of this ParkinsonNet con-
cept are currently being evaluated in a large cluster-
randomized study (Table 2). Specifically, the Parkin-
sonNet trial should provide insights into the barriers
for implementing such regional networks, and how a
successfully implemented ParkinsonNet may affect e.g.
the quality of referrals, the quality of patient care
and the costs for society. The first results of the
ParkinsonNet trial suggest that the implementation
of ParkinsonNet increases the treatment volume per
therapist from around 4 patients per year to 12,
increases the quality of care, while it decreases the
treatment duration and the costs for society.99

The question arises whether this ParkinsonNet con-
cept can also be extrapolated to other countries,
where the organization of health care may be differ-
ent and where other funding models are in place.
Generally speaking, implementation of network care
will be hampered by a health care system that offers
separate funding for the different components of the
network. We suspect that single-payer systems where
the government guarantees that every citizen will
have a health insurance (with an option for private
insurance), as is present in countries such as the
United Kingdom, Germany or Canada, will facilitate
implementation. In contrast, a pluralistic health care
system such as found in the U.S.A. might provide
barriers for implementation. The levels of funding of
allied health care (which can differ markedly across
different countries) may also hamper implementation,
for example when patients have to pay for at least
part of the costs themselves. Nevertheless, we expect
that barriers provided by the organization of health
care systems may be overcome by the incentives, as
indicated above, that are offered to e.g. governments,
health insurance companies or other funding bodies,
for example by improving the efficiency of care, by
actively engaging patients in their own health pro-
gram, by avoiding unnecessarily prolonged treat-
ments, and by decreasing overuse or inappropriate
use of care.

Note that the ParkinsonNet concept is probably most
viable within densely populated areas. Other initiatives,
targeted to less densely populated areas, use e.g. com-
petence-based education (‘‘train the trainer’’). Accord-
ing to this concept, existing health care resources
within communities (e.g. sports instructors) or caregiv-
ers are trained to carry out parts of the evidence based
practice, such as the promotion of an ongoing physical
activity program. This can be supported by computer
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based learning environments, including the application
of an (interactive) CD-ROM.

CONCLUSION

Following publication of the first randomized con-
trolled trial in 1981, the quantity and quality of clinical
trials evaluating the efficacy of physical therapy in PD
has evolved rapidly. In 2004 the first guideline on
physical therapy in PD was published, providing rec-
ommendations for evidence-based interventions. Large
and well-designed ongoing trials are promising to
increase the current levels of evidence that support the
use of physical therapy strategies, e.g. to prevent falls
or to improve physical capacity. Furthermore, initia-
tives are underway to implement newly acquired evi-
dence into clinical practice, and to gain future insight
into barriers and effect modifiers for implementation of
guidelines. Seeing the complex nature of PD, improve-
ment of the organization of care needs to be high up
the agenda.
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