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Complementary physical therapies for movement
disorders in Parkinson’s disease: a systematic review

P. ALVES DA ROCHA ' 2, J. McCLELLAND 3, M. E. MORRIS !

Background. The growth and popularity of comple-
mentary physical therapies for Parkinson’s disease
(PD) attempt to fill the gap left by conventional exer-
cises, which does not always directly target wellbeing,
enjoyment and social participation.

Aim. To evaluate the effects of complementary physi-
cal therapies on motor performance, quality of life
and falls in people living with PD.

Design. Systematic review with meta-analysis.
Population. Outpatients — adults diagnosed with idi-
opathic PD, male or female, modified Hoehn and Yahr
scale I-IV, any duration of PD, any duration of physical
treatment or exercise.

Methods. Randomized controlled trials, non-rand-
omized controlled trials and case series studies were
identified by systematic searching of health and re-
habilitation electronic databases. A standardized form
was used to extract key data from studies by two in-
dependent researchers.

Results. 1210 participants from 20 randomized con-
trolled trials, two non-randomized controlled trials
and 13 case series studies were included. Most studies
had moderately strong methodological quality. Danc-
ing, water exercises and robotic gait training were an
effective adjunct to medical management for some
people living with PD. Virtual reality training, mental
practice, aerobic training, boxing and Nordic walking
training had a small amount of evidence supporting
their use in PD.

Conclusion. On balance, alternative physical therapies
are worthy of consideration when selecting treatment
options for people with this common chronic disease.
Clinical Rebabilitation Impact. Complementary
physical therapies such as dancing, hydrotherapy and
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robotic gait training appear to afford therapeutic ben-
efits, increasing mobility and quality of life, in some
people living with PD.
Key worps: Parkinson disease - Rehabilitation - Exercise
therapy - Complementary therapies.
Parkinson’s disease (PD) is a common neurode-
generative disorder, especially in older adults.!

The worldwide prevalence per 100,000 is around
425 for people aged 65-74 years, and above 1900
for those older than age 80.2 People with PD can
experience a range of movement disorders such as
slowness, reduced movement amplitude, difficulty
walking and balance problems.3 4 These move-
ment disorders can be associated with falls 5. ¢ and
reduced quality of life.” If not carefully managed,
movement disorders can lead to considerable dis-
ability.8

Worldwide, there is a trend towards including
exercise, physical activity and movement rehabilita-
tion alongside medical and surgical management of

PD.%-12 Physical therapies and movement rehabilita-
tion are frequently recommended for people with
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PD and is received by around 7% people with PD in
the UK and around 60% in the Netherlands.!3 Physi-
cal therapy incorporates a variety of methods and
techniques such as movement strategies,!4 cueing,!!
progressive resistance strength training,!> gait and
balance trainingl® and falls prevention program.>
There are now several large systematic reviews on
the outcomes of conventional physiotherapy for PD
showing improvements in gait speed, step length,
walking and turning, balance and motor disabili-
ties.3 1521

In recent years, some complementary physical ac-
tivities have been proposed for people with PD with
the goal of optimizing mobility whilst at the same
time being enjoyable, and enhancing quality of life,
social inclusion and wellbeing.22 These include ac-
tivities such as dancing, boxing, tai chi, virtual reality
training, robotic gait training, whole body vibration
and hydrotherapy.23-28 The growth and popularity
of complementary therapies attempt to fill the gap
left by conventional exercise therapy, which does
not always directly target wellbeing, enjoyment and
social participation. This might be one reason why
conventional physical therapies for PD are some-
times associated with poor adherence and compli-
ance over the longer term.

The aim of this systematic review was to evalu-
ate the effects of complementary physical thera-
pies aimed at improving motor disabilities in peo-
ple living with PD. We have focused our review
of alternative therapies on dancing, tai chi and re-
lated activities, martial arts, hydrotherapy, whole
body vibration, robotic gait training, virtual reality
training and mental practice, given that these are
the most frequent approaches used in recent lit-
erature.

Materials and methods

Published articles meeting the following criteria
were included in this systematic review:

Design:

— randomized controlled trials (RCTs);

— non-randomized controlled trials (NRCTs);

— case series studies.

NRCTs and case series studies were included to
increase the representability and generality of the
findings.
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Participants:

— people diagnosed with idiopathic PD;

— adults (>18 years old);

— male or female;

— modified Hoehn and Yahr Scale I-IV (H&Y);20

— any duration of PD;

— any duration of physical treatment or exercise.

Interventions:

— “alternative” physical therapy compared with
no treatment;

— “alternative” physical therapy compared with
conventional physical therapy (e.g. cueing, strength
training, gait training, balance training, hand train-
ing, physiotherapy);

— “alternative” physical therapy compared with
another “alternative” method of physical therapy.

Dependent variables:

— mobility (Timed up and Go, five times sit to
stand, Functional Reach Test);

— balance (Berg Balance Scale, ABC Scale, MiniBest
Test, Tinetti Balance Scale, Four Square Step Test);

— gait (walking speed, step length, stride length,
cadence, 10m Walk Test, 6min Walk Test);

— falls (Fall calendar, Falls Efficacy Scale);

— activities of daily living (Barthel Index, UPDRS
I1, BDS, Schwab and England);

— quality of life (PDQ-39, SF-36, PDQL, Notting-
ham’s Scale);

— disease severity (UPDRS, UPDRS III, UPDRS D.

Exclusion criteria

Books, theses and conference abstracts were not
included in this systematic review.

We excluded studies that used specific trainings
such as strength, resistance, stretching, balance and
gait training with cues because they have been used
as a type of physical therapy for a long time, with
good quality of evidence of their benefits.

Identification and selection of studies

A systematic search of the literature was conduct-
ed with retrieval of published articles indexed on
health electronic databases from Medline, Embase,
Cinahl, The Cochrane Library and Pedro. The search
was limited to studies written in English, Spanish or
Portuguese, because these languages were spoken
by the authors. Each database had a different search
strategy. Nevertheless, for all of them the key words
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were: “Parkinson’s disease, rebabilitation, non-con-
ventional physical therapies, alternative therapies,
complementary physical therapies, exercise therapy,
socio environmental therapy”. References for the
identified studies were also hand searched by the
first author.

After the initial search the titles and abstracts iden-
tified were screened by the first author. Full-texts
were then evaluated and documented by two au-
thors (PAR and CV). Disagreements were resolved
through a consensus meeting. Figure 1 shows the
details for the search process.

Assessment of study characteristics

A standardized data extraction form containing
key information was constructed to identify and ex-
tract features of the included studies. This included
the types of therapies and treatments, the aims of
the study, the design, the number of participants,
sex, mean age, inclusion criteria, exclusion criteria,
the mean modified HY Score, the method of rand-
omization, allocation concealment, blinding, num-
ber of patients randomized, number of drop outs,
outcomes, assessment tools and period, type of
each intervention, duration of the program (number
of sessions), therapy duration (length of session),
frequency (number of therapies per week), follow
up, results of each outcome (mean and standard
deviation), and any side effects that occurred dur-
ing the trial. To be included, the studies needed
to assess functional mobility, activities of daily liv-
ing, gait, quality of life, balance or a combination
of these.

Each of the studies was examined in relation to
risk of bias by two reviewers (PAR, CV), according
to a standardized form based on the Cochrane col-
laboration tool.30 All items were judged to be either
adequate (low risk of bias), inadequate (high risk
of bias) or unclear (unclear). Methodological quality
was assessed with two different tools. The PEDro
scale was used to assess RCT and for NRCT and case
series we used the Downs and Black check-list.3!
Both scales are valid, reliable and have strong inter-
nal and external validity.31-33

Data synthesis

Due to the heterogeneity of studies and differ-
ent designs and variables used, descriptive analyses
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were conducted with the interventions and varia-
bles. A meta-analysis of RCTs was conducted when
possible.

Results

Thirty-five studies met the inclusion criteria for
this systematic review. There were 20 RCTSs, two
NRCT and 13 case series studies. All provided rea-
sonably clear descriptions of the participants and
interventions.

Thirteen studies carried out follow-up assess-
ments23-25, 3443

Participants

The number of participants ranged from 6-145,
with 1210 participants in total. All studies recorded
the mean age, which had a mean of 60.17+10.26
years 24 to 72.77+7.87 years.44 Two reported means
without standard deviation (SD).40. 45 One study did
not described stage of disease progression.z> The
mean duration of PD ranged from 2.4 years to 11.2
years. One study did not provide data about disease
duration.46

Therapy frequency

The frequency of therapy was defined as num-
ber of sessions per week. Three studies had one
session per week,26 47,48 19 had two sessions per
week 24, 34-36, 3941, 44, 46, 4958 ejght provided therapy
three times per week 23, 37, 38, 42, 43, 45, 49, 59 gand six
had therapy five times per week.27. 00-64 One study
reported different numbers of sessions across the
trial,® ranging from two occasions of service per
week to three occasion of service per week.

Therapy intensity

The intensity of therapy was reported in some in-
vestigations. Typically, intensity was reported in re-
lation to the amount of weight lifted during progres-
sive resistance strength training. Others quantified
intensity in relationship to the speed of movements
during therapy. Six studies provided data about ther-
apy intensity_57, 38, 42, 43, 47, 64
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THERAPIES FOR MOVEMENT DISORDERS IN PD

Therapy duration

The duration of each type of therapy was de-
fined as the length of each session during the re-
habilitation program. Six studies provided 90 min-
utes of therapy,24 26, 48, 6163 16 studies provided 60
minutes, 2, 3436, 39, 40, 45, 4953, 5558 one provided 55
minutes 4 one 50 minutes,? six provided 45 min-
utes,37, 38, 41, 43, 47, 64 one study delivered 40 minute
sessions>t, two implemented 30 minute sessions 23, 42
and one 20 minutes.“ One study had session dura-
tions longer than 90 minutes.2

Type of therapy

Many of the alternative therapy studies were
about dance therapy and hydrotherapy. The others
were about tai chi, virtual reality therapy, mental
practice, aerobic exercises, robotic gait training,
boxing, whole body vibration and Nordic walk-
ing training. Table I lists the types of interventions
used as well as studies design and measurement
tools.

Feasibility and safety

Sixteen studies had no drop-outs dur-
ing the sessions or over the follow up peri-
0d.26, 27, 37, 38, 40, 43-46, 49, 52, 54, 57, 6264 Safety was de-
termined by the number and severity of adverse
effects during intervention. Twelve studies re-
ported no adverse effects during therapy ses-
sions.23, 24, 27, 36, 38, 39, 43, 45, 46, 48, 50, 62 Ope study re-
ported drop outs with participants reporting that
“the intervention causes too much effort and motor
actions were too confronting”.3* One study reported
one fall during a therapy session.26 The other studies
did not mention adverse effects.

Methodological quality

Fourteen  RCTs  studies scored six to
eight indicating good methodological qual-
ity, 23, 26, 27, 34, 36, 38, 39, 43, 49, 53, 57, 59, 61, 64 five of the
studies scored four to five indicating fair qual-
ity 41 42,53, 55,56, 58 and one scored three indicating
relatively low quality 25 according to PEDro Scale.

One NRCT scored 17 indicating fair method-
ology quality.44 One study scored 20 indicating
good quality.50 Most of the case series scored
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16 to 19 indicating fair methodology quali-
ty.24, 37, 40, 45-48, 51, 52, 61, 63 One scored less than 15
indicating poor quality 54 according to Downs and
Black check-list.

Measurement tools

Table T shows the measurement tools used in
each study. Mobility was the primary variable of in-
terest for this systematic review and was reported in
19 studies using different measurement tools (Timed
up and Go, five times sit to stand, Functional Reach
Test). Gait was assessed in 24 studies, while balance
was measured in 18 studies and falls just in two.
Activities of daily living, quality of life and disease
severity were measured in nine, 14 and 24 studies,
respectively.

Therapy effects

Tar cur (N.=2 RCT/1 CASE SERIES)

Studies that analyzed tai chi showed improve-
ments for functional mobility, gait and disease se-
verity.36: 2 One RCT concluded that tai chi was not
better than QiGong, with no significant differences
between groups.® However this trial had a very
small sample size (21 participants) compared to Li
2012 (195 participants).

WATER EXERCISES (N.=2NRCT, 2 CASE SERIES AND 2 RCT)

Some authors reported improvements in walk-
ing.44 51 Others showed that water exercises were
associated with improved quality of life and falls.2”
The other studies did not show significant changes
between groups.

ROBOTIC GAIT TRAINING (N.=4 RCT)

A small number of studies on robotic gait training
demonstrated improvements in functional mobility,2,
balance 3 and disease severity.04 All of them evi-
denced significant results on gait.

Robotic gait training had more optimal outcomes
than physiotherapy for gait, balance and movement
disorders. There were no differences between tread-
mill walking training and robotic gait training for
gait and disease severity (Figures 2-4).
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TABLE L.—Study design, intervention and measurement 1tools.

THERAPIES FOR MOVEMENT DISORDERS IN PD

Intervention Study

Measurement tools

Mobility
ADL
Gait
QoL
Balance
Falls
Disease severity

Tai Chi Li 2007 (case series)02

Li 2012 (RCT)30

Amano 2013 (RCT)#

Ayan 2012a (NRCT)30

Ayan 2012b (case series)5!
Ayan 2014 (NRCT)#

Vivas 2011 (RCT)4!

da Silva 2013 (case series)s2
Volpe 2014 (RCT)¥

Carda 2012 (RCT)?

Picelli 2012 (RCT)4

Picelli 2013 (RCT)38

Sale 2013 (RCT)04

Volpe 2013 (RCT)26

Hackney 2007 (RCT)>7
Hackney 2009a (RCT)>
Hackney 2009b (RCT)3¢
Hackney 2009¢ (case series)®!
Hackney 2010 (RCT)35
Duncan 2012 (RCT)33
Marchant 2010 (case series)%3
Shanahan 2014 (case series)8

Water Exercises

Robotic Gait Training

Dance

Virtual Reality
Pompeu 2012 (RCT)3
Mirelman 2011 (case series)37
Mhatre 2013 (case series)45
Loureiro 2012 (case series)io
Braun 2011 (RCT)34

Tamir 2007 (RCT)8

Lauhoff 2013 (case series)i’
Burini 2006 (RCT)>»

Combs 2010 (case series)24
Ebersbach 2008 (RCT)?

Mental Practice
Aerobic Training

Boxing Training

Whole Body Vibration

Nordic and downhill walking training
Yang 2010 (RCT)#2

Goncalves 2014 (case series)s*

van Eijkeren 2008 (case series)0 .

DANCE (N.=6 RCT/2 CASE SERIES)

Several studies showed that dancing was associ-
ated with improvements in functional mobility,26, 63
QOL,48, 5 gait,35, 56 balance 26, 35, 53, 56, 57, 61, 63 and dis-
ease severity.26. 48, 53, 57, 61, 63

Dance is more effective than no intervention for
gait, balance and disease severity. Whether dance is
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more effective than physical therapy remains open
question (Figures 2-4).

VIRTUAL REALITY (N.=4 CASE SERIES/1 RCT)

A small number of studies demonstrated im-
provements in functional mobility,>4 ADL,3. >
gait,37. 34 QoL,37 balance 37 39, 45, 46 and movement
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 Robotic vs physio
Picelli 2013 410.2 5515 20 329.95 54.78 20 6.7% 80.25[46.18, 114.32]
Picelli 2012 366.06 78.54 18 280.11 18 10661 5.9% 85.95[49.67, 122.23] -
Subtotal (95% Cl) 38 10681 12.5% 82.92 [58.08, 107.76] .
Heterogeneity: Chi = 0.05, df = 1 (P = 0.82); I = 0%
Test for overall effect: Z = 6.54 (P < 0.00001)
1.1.2 Robotic vs treadmill
Picelli 2013 410.2 55.15 20 400.15 61.65 20 5.9% 10.05[-26.20, 46.30] r &
Carda 2012 44761 58.77 15 45521 58.06 15 44% -7.60[-49.41,34.21] B U R
Subtotal (95% Cl) 35 35 10.3% 2.47[-24.91, 29.86] =
Heterogeneity: Chi? = 0.39, df = 1 (P = 0.53); I =0%
Test for overall effect: Z = 0.18 (P = 0.86)
1.1.3 Dance vs no intervention
Hackney 2009a 4236 253 14 3609 333 17 18.1% 62.70 [42.06, 83.34] -
Duncan 2012 400 20 26 378 22 26 59.1% 22.00[10.57, 33.43] =
Subtotal (95% Cl) 40 43 77.2% 31.55[21.55, 41.55] <>
Heterogeneity: Chi? = 11.43, df = 1 (P = 0.0007); I?=91%
Test for overall effect: Z =6.18 (P < 0.00001)
Total (95% Cl) 113 10759 100.0% 34.98 [26.20, 43.77] 2 2
Heterogeneity: Chi? = 32.05, df = 5 (P < 0.00001); I? = 84% \ 1=00 -5=0 0 5=0 1 60
Test for overall effect: 2 = 7.80 (P < 0.00001) Favours [control] Favours [intervention]
Test for subgroup differences: Chi? = 20.18, df = 2 (P < 0.0001), I =90.1%

Figure 2.—Forest plot - 6mWT (m).

disorders.37. 54 However, virtual reality therapy com-
pared with physical therapy did not show better im-
provements on balance (Figure 3).

MENTAL PRACTICE (N.=2 RCT)

Two studies evaluated the benefits of mental prac-
tice.34 58 Braun el al. showed that mental practice
was not better than relaxation therapy for people
with PD. Tamir et al. reported select benefits of im-
agery training associated with physical practice on
functional mobility and disease severity (Figure 4).

AEROBIC TRAINING (N.=1 RCT/1 CASE SERIES)

Two studies used cycle ergometer as aerobic
training. One showed improvements in functional
mobility, ADL, balance and disease severity.47 The
other demonstrated significant improvements in
walking.5

Vol. 51 - No. 6

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE

BOXING TRAINING (N.=1 CASE SERIES)

The author demonstrated that boxing therapy
could improve functional mobility, ADL, gait and
balance in some people with PD.24

WHOLE BODY VIBRATION (N.=1 RCT)

Just one small study analyzed the effects of whole
body vibration in people with PD reporting modest
improvements in the short term for mobility, gait,
balance and disease severity?>. This has not since
been replicated.

NORDIC AND DOWNHILL WALKING TRAINING (N.=1 RCT/1
CASE SERIES)

One study used Nordic walking training as a treat-
ment for PD participants and demonstrated signifi-
cant benefits in functional mobility, gait and QoL.40
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
5.1.1 Dance vs no intervention
Hackney 2009a 52 0.8 14 47 25 17 24.5% 5.00[3.74, 6.26] =
Subtotal (95% Cl) 14 17 24.5% 5.00 [3.74, 6.26] ¢
Heterogeneity: Not applicable
Test for overall effect: Z =7.78 (P < 0.00001)
5.1.2 Dance vs physio
Hackney 2007 50.6 1 9 471 09 10 52.8% 3.50[2.64, 4.36] |
Volpe 2013 46.08 6.75 12 38.92 9.97 12 0.8% 7.16[0.35, 13.97] —
Subtotal (95% CI) 21 22 53.6% 3.56[2.70, 4.41] )
Heterogeneity: Chi? = 1.09, df = 1 (P = 0.30); I? = 8%
Test for overall effect: Z = 8.18 (P < 0.00001)
5.1.3 Virtual vs physio
Pompeu 2012 544 22 16 531 34 16 9.9% 1.30[-0.68, 3.28] ™~
Subtotal (95% CI) 16 16 9.9% 1.30 [-0.68, 3.28] *
Heterogeneity: Not applicable
Test for overall effect: Z = 1.28 (P = 0.20)
5.1.4 Robotic vs physio
Picelli 2013 534 33 20 47.35 5.28 20 52% 6.05[3.32,8.78] ST
Subtotal (95% CI) 20 20 5.2% 6.05[3.32, 8.78] L
Heterogeneity: Not applicable
Test for overall effect: Z = 4.35 (P < 0.0001)
5.1.5 Hydrotherapy vs physio
Vivas 2011 53.6 1.67 5 51.83 6.11 6 1.5% 1.77[-3.33, 6.87] T
Volpe 2014 512 3.1 17 499 48 17 53% 1.30[-1.42,4.02] T
Subtotal (95% CI) 22 23 6.8% 1.40 [-0.99, 3.80] »
Heterogeneity: Chi? = 0.03, df = 1 (P = 0.87); I? = 0%
Test for overall effect: Z = 1.15 (P = 0.25)
Total (95% CI) 93 98 100.0% 3.67 [3.05, 4.30] (]
Heterogeneity: Chi? = 17.30, df = 6 (P = 0.008); I2 = 65% =_50 25 o 2=5 50=
Test for overall effe(.:t: Z=11.54 ('.D <0.00001) Favours [control] Favours [intervention]
Test for subaroup differences: Chi? = 16.18, df = 4 (P = 0.003), I> = 75.3%

Figure 3.—Forest plot - BBS.

The other study analyzed the effect of downhill
walking training, and showed significant improve-
ments in walking.42

Discussion

This systematic review showed that a range of
complementary physical therapies can assist with
the rehabilitation of movement, balance, falls and
functional ability in people living with Parkinson’s.
Overall, the literature on complementary therapies
was of moderate strength from a methodological
perspective. Nevertheless there was a consistent
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message that some physical therapies such as danc-
ing, water exercises, virtual reality training and Nor-
dic walking might enable some people with PD to
move more easily and to enjoy greater health and
wellbeing. These findings add to the existing body
of evidence showing the beneficial effects of tradi-
tional physical therapies such as cueing, cognitive
strategies, progressive resistance strength training,
falls prevention education and gait training for peo-
ple with PD.3 10, 11, 15,19, 20, 65, 66

The largest study on complementary physical
therapy with a high level of evidence was from Li
et al., (2012) who studied tai chi. Consistent with
other investigations 62 6770 Li et al. showed that tai

December 2015



This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one copy of this Article. It is not permitted to make additional copies
(either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other
means which may allow access to the Article. The use of all or any part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is
not permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Atrticle. It is not permitted to frame or use framing techniques to enclose any trademark, logo,
or other proprietary information of the Publisher.

THERAPIES FOR MOVEMENT DISORDERS IN PD

ALVES DA ROCHA

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
4.1.1 Dance vs no intervention
Duncan 2012 317 24 26 45 1.9 26 28.2% -13.30[-14.48,-12.12] =
Hackney 2009a 26 25 14 324 26 17  12.0% -6.40 [-8.20, -4.60] -
Subtotal (95% CI) 40 43  40.2% -11.24 [-12.22, -10.25] ¢
Heterogeneity: Chi? = 39.53, df = 1 (P < 0.00001); I>=97%
Test for overall effect: Z = 22.36 (P < 0.00001)
4.1.2 Dance vs physio
Hackney 2007 226 13 9 206 1.2 10 30.6% 2.00[0.87, 3.13] u
Volpe 2013 1742 38 12 21 3.07 12 51% -3.58 [-6.34, -0.82] -
Subtotal (95% CI) 21 22 35.7% 1.20 [0.16, 2.25] )
Heterogeneity: Chi2 = 13.42, df = 1 (P = 0.0002); 12 = 93%
Test for overall effect: Z = 2.25 (P = 0.02)
4.1.3 Hydrotherapy vs physio
Vivas 2011 322 585 5 32.67 11.18 6 04% -0.47 [-10.78, 9.84] I B
Volpe 2014 33.6 8 17 308 138 17  0.7% 2.80[-4.78, 10.38] 1T
Subtotal (95% CI) 22 23 1.0% 1.65 [-4.46, 7.76] ’
Heterogeneity: Chi? = 0.25, df = 1 (P = 0.62); I? = 0%
Test for overall effect: Z = 0.53 (P = 0.60)
4.1.4 Mental practice vs physio
Tamir 2007 18.1 9.22 12 255 0.9 1 1.4% -7.40[-12.64, -2.16] ~
Subtotal (95% CI) 12 1M1 1.4% -7.40 [-12.64, -2.16] >
Heterogeneity: Not applicable
Test for overall effect: Z = 2.77 (P = 0.006)
4.1.5 Whole body vibration vs physio
Ebersbach 2008 176 45 10 16.9 5 11 2.4% 0.70 [-3.36, 4.76] T
Subtotal (95% CI) 10 1 2.4% 0.70 [-3.36, 4.76] L 2
Heterogeneity: Not applicable
Test for overall effect: Z = 0.34 (P = 0.74)
4.1.6 Robotic vs treadmill
Carda 2012 10.29 2.11 15 10.64 1.94 15 18.5% -0.35[-1.80, 1.10] b
Sale 2013 40.45 7.88 10 40.25 8.21 10 0.8% 0.20 [-6.85, 7.25] -
Subtotal (95% CI) 25 25 19.3% -0.33 [1.75, 1.09] ¢
Heterogeneity: Chi2 = 0.02, df = 1 (P = 0.88); I2= 0%
Test for overall effect: Z = 0.45 (P = 0.65)
Total (95% CI) 130 135 100.0% -4.22 [-4.84, -3.60] ]
Heterogeneity: Chi? = 390.92, df = 9 (P < 0.00001); I* = 98% Fso 55 0 % o
Test for overall effect: Z = 13.25 (P < 0.00001) Favours [experimental] Favours [control]
Test for subaroup differences: Chi? = 337.70, df = 5 (P < 0.00001), I1> = 98.5%

Figure 4.—Forest plot - Disease severity (UPDRS III)

chi improved postural stability and movement func-
tion, while also improve gait in people with mild-
to-moderate PD. Gains were often maintained for 3
months, in agreement with other research on adults
with PD aged over 70 years.67

Dancing was also shown to be of benefit for peo-
ple with PD in a number of studies (Figures 2-4).
Dancing is a complex motor skill involving elements
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such as postural stability, weight shifting, inter-limb
coordination, single leg stance activities and trunk ro-
tation. These elements have been the focus of some
traditional exercise programs; although routine exer-
cises are not always perceived to be interesting and
enjoyable over long term. Volpe et al2¢ reported that
Irish dancing is an enjoyable adjunct to traditional
therapy for PD with excellent adherence over long
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periods of time such as six months. Gerontological
literature has also shown that some elderly people
enjoy dance more than traditional exercises, with
accompanying increased adherence.56 71, 72 Each of
the dance genres analyzed in this systematic review
showed benefits not only for body function and dis-
ease severity, but also for quality of life, corroborat-
ing the findings of research on social dancers.73 74

Water exercises and hydrotherapy have also been
used to treat other disorders and have shown prom-
ising results for both mobility and quality of life.75-77
Emerging evidence suggests improvements in gait,
quality of life, and falls after hydrotherapy in people
with PD. Such benefits have been attributed to the
beneficial effects of buoyancy and hydrostatic pres-
sure that might reduce the risk of falls.”® The aquatic
environment might enhance balance, reduce freez-
ing of gait and fear of falling and increase move-
ment amplitude and speed.?’. 7 It may well enable
people to perform complex skills in a different con-
text, using frontal lobe mediated neural networks
that subserve attention to bypass the defective basal
ganglia pathways.80

Virtual reality therapy and exercise gaming have
been proposed as an effective method to complement
exercise therapy for some neurological patients.8! 82
Due to added cognitive and motor stimulation in a
motivating environment, this alternative therapy may
enhance movements and afford a greater amount of
practice. The exact mechanism by which virtual real-
ity therapy is effective remains uncertain.3”

Studies that analyzed robotic gait training as a
complementary physical therapy suggested impor-
tant improvements on motor performance of PD.
However, none of these showed that robotic gait
training is better than traditional treadmill walk-
ing training, which is less expensive and easier to
handle. For the remaining alternative therapies re-
viewed, there was relatively low level evidence of
their effects on people with PD. It remains open to
question whether robotic gait training, mental prac-
tice, aerobic training, boxing training, whole body
vibration or Nordic walking produce long term ben-
efits in people with PD.

Conclusions

The therapies described within this systematic
review provide complementary treatment options
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for people living with PD. There was emerging evi-
dence that some of the therapies may be a suitable
adjunct to conventional physical therapy (Figures
2-4). Despite this, more robust studies designed with
higher methodological quality are needed. It is rec-
ommended that future research compare comple-
mentary physical therapies, ranging in both duration
and frequency, in an effort to clarify the associated
risks and benefits to people with this chronic and
progressive disease.
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