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ABSTRACT
BACKGROUND AND AIMS
Parkinson disease is the 2nd most common neurological disorder
worldwide that is mainly associated with motor system. The role of
non-pharmacological treatment in the management of fall, posture
and improving quality of life is yet unclear therefore this review was
conducted to evaluate the effects of physiotherapy interventions
on fall, posture and quality of life in PD patients.
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DATABASES AND ELIGIBILITY CRITERIA
A literature search was conducted through Google Scholar, PEDro,
Cochrane Library, Med-line, CINAHL, Web of Science and PubMed
included 18 randomized controlled trials evaluating physiotherapy
interventions effects on fall, posture or QOL in PD patients that
published in the year 2010 to onwards 2019 were included.
RESULTS
Methodological quality and risk of bias was assessed using the
Cochrane tool for assessing risk of bias. The findings revealed that PT
treatments like resistance training, balance exercises, exergaming
and low-intensity trunk exercises are effectual in enhancing QOL
and postural imbalance. However resistance strength training, fall
education and gait training more effectively reduces fall.
CONCLUSION
Physiotherapy interventions play an essential role in the treatment of
fall, postural imbalance and QOL. These interventions should be
integrated in the treatment plan so that PD patients can achieve
greater independence in their lives.
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INTRODUCTION
Parkinson disease (PD) is a motor disease with an
unknown etiology occurs due to the degeneration
of neurons and receptors, subsequently lacking the
dopamine1. It was listed as the 2nd most wide
spread neurological disorder, estimated to affect
6.5 million people that is expected to double in next
10-20 years2. It was found that in 2015, men are 50
percent more likely to develop PD than women
whereas the overall risk for women appears to
increase with age. The neuropsychiatric symptoms
of PD may include depression, psychosis, apathy,
impulse control disorders that are linked with the
poor quality of life due to the progression of
disease3-4. Despite, cognitive impairment in PD is of
great significance in terms of therapeutic
approaches in order to deal with motor deficits of
Multiple studies have revealed that
disorder5.
exercise has been proven to be effective for the
maintenanceof
health
and
well-being
in
Parkinson’s. More importantly it is shown to play a
significant role in addressing secondary prevention
based
on
strength,
flexibility,
functional
independence as well as gait and balance
respectively. For PD, exercises based on
neuroprotection that typically lies on endurance
and motor learning principles approaches that are
found to be effective in early stages of the disease
for the prevention of adverse consequences.
However, management of PD is more likely to be
effective if an individual diagnose it early in the
development of disease. For this reason, an early
identification is crucial in Parkinson’s. However,
limited evidence is available to determine the
association of posture, cognition and fall risks in PD
in-context to the anti-Parkinsonian medications that
control the disease manifestation6-7.
Number of studies demonstrated that people with
PD may experience changes in their posture during
the course of disease that are subtle and
pronounced that may leads to painful positions,
postural instability and recurrent falling8-9. Despite of
the consequences of falling still there is a lacking in
identification in risk of fall prediction10-11. The
pharmacological management of PD consisted of
Levodopa (L-POPA), a dopamine replacement
therapy introduced in 1960’s that is the most
effective drug till date. It is best at controlling the
symptoms of the condition that particularly slower
the movements and stiff, rigid body parts. However,
due to its long term usage it has lost the efficacy
and leads to the severe12. According to NICE
guidelines patients of PD should be quickly referred
to neurologist where they may prescribe Dopamine
agonists to younger patients in order to avoid
levodopa induced motor complications13. On the
other hand, physiotherapy has long term effects in
dealing the issues like muscular weakness, gait
impairment and falling frequently. According to the
recent studies, 4 weeks of gait training showed
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significant impact that may last for 3 to 12 months.
Moreover, programs of sustained training may help
in maintaining strength and posture as well as
reduced the depression among PD patients.
However studies based on modified therapies and
psychological treatment is still unavailable14-15. It has
been evident that risk of fall may be decreased with
exercises targeting the potential factors16.
Furthermore, resisted and balance training is found
to be effective in reducing anxiety and thus
improves the QOL17-18. Therefore, this systemic
review aims to provide an insight about the
physiotherapy treatments effective in reducing risk
of fall, improving posture and QOL in PD to identify
the gap in therapeutic management of disease.
METHODOLOGY
This systematic Review was conducted in
consideration of PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses)
recommendations19.
Databases and Searching Strategy
Six electronic databases that include PEDro,
Google Scholar, Cochrane Library , Web of
Science, PubMed and CINAHL were searched from
12th to 20th of May 2019 by using the MeSH terms for
“Parkinson,” “Parkinson’s,” and “Parkinson disease”
together
with
“QOL,”
“fall,”
“posture,”
“physiotherapy,” “rehabilitation,.” Titles and/or
abstracts were reviewed and researches not
meeting inclusion criteria were excluded.
Criteria for Eligibility of Studies
All the randomized control trials with target
population of PD, evaluated at least one of the
following outcomes such as fall, posture or QOL
published in 2010 to 2018 onwards with available
English text were selected.
Study Selection and Data Extraction
Screening was executed on the basis of titles
and/or abstracts that met the eligibility criteria were
included in the systematic review based on risk of
fall, QOL and posture correction by physiotherapy
treatment. The data was extracted from selected
studies included the effects of rehabilitation on
QOL, fall and posture in the management of PD
with respect to intervention, frequency, duration,
outcome measures.
Risk of Bias
Risk of bias was evaluated by using the Cochrane
tool for assessing risk of bias 20-21 in random
allocation, allocation concealment, blinding of
participants and outcome assessment, incomplete
outcome data, selective reporting and other bias.
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RESULTS
Selection of Studies and Study Characteristics
Total 103 records were analyzed from electronic
data bases. After the initial screening 68 papers
were excluded whereas after examining the
inclusion criteria 35 number of trials were extracted
to review in full-text, of which 18 RCTs conducted in
between 2010 to 2018 were analyzed that involved
a total of 1,185 PD patients and have investigated
the effects of physiotherapy treatment on fall,
postural and/or QOL in persons with PD. The outline
of the screening strategy of the studies is
summarized in Fig.1.
Identification

Record identified through data
(n=103)

Screening

Article screened
(n=35)

Eligibility

Full-text studies meet the
criteria

Articles included

N=18

Figure-1: Shows inclusion of studies based on
PRISMA guidelines
Synthesized Findings
Trials conducted by Sparrow et al22 and Shen et al23
reported that highly challenging balance program,
gait training and technology-assisted balance

training decreases fall rate i.e. up to 37% decline in
fall rate in PD patients however previous
studies16, 25, 26 showed no significant reduction in fall
through balance exercises although findings
showed clinically significant improvements. Another
study conducted in 201224 reported home based
progressive resistance strengthening exercises, fall
education and movement strategies that reduce
fall rate and cost effective PD patients. On the
other hand, a study reported that exergaming
interventions based on balance by using the kinetic
sensor on balance training and postural stability
both significantly improves posture in PD. that
showed better results28. Similarly Laio et al31
concluded that balance exercises are effective in
improving posture as compared with resistive
training18. Furthermore a study in 201429 reported
that low intensity trunk exercise improve postural
stability.
Capecci et al.30 reported postural
rehabilitation and Kinesio-taping equally effective
in reducing postural disorders. A study by Morrone
et al.27 concluded that perceptive rehabilitation is
more effective in trunk posture alignment as
compare to PT treatment in PD.
Despite, all studies use PDQ-39 as outcome
measure. Interestingly all the trials reported
improvement in the QOL by PT treatment i.e.
resistance
training,
exergaming,
functional
rehabilitation, balance exercises, self-management
rehabilitation, except study by Cruise et al. in 2011
who reported that moderate-to-high-intensity
aerobic and anabolic exercise did not benefit QOL
in PD. The details are showed in Table-1.

Table 1. Characteristics of included studies
Author, Year

Sample
Size (n)

Study
Design

23

RCT

231

RCT

22

Sparrow et al 2016
16

Colleen et al 2015

23

Shen et al

Intervention
High - intensity balance exercises twice weekly for
90 minutes for the duration of 3 months
Muscle strengthening and balance exercises
strength for the duration of 6 months
Technology assisted balance and

2014

51

RCT

180

RCT

130

RCT

25

Goodwin et a 2011

education for 1hr/week for the duration of 12
months
balance and strengthening exercises for 40
minutes for 30 weeks
Iyengar Hatha yoga program was tailored to

26

Colgrove et al 2010

3 sessions/w eek and 5 session/weeks of self
supervised home base training for 12 months
Progressive resistance strength training, and fall

24

Morris et al 2012

gait training for

13

RCT

improve strength, flexibility, body alignment, and
overall well - being for 60 mins session twice a
week for 12 weeks
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week for 12 weeks
27

Morrone et al 2016

20

Perceptive Re - habilitation, stretching,
RCT

coordination and balance exercises for 45
minutes, 3 days/week for 1 month

28

Meng-Che-Shihet al 2016
18

Christian et al 2015

20
32

RCT

Balance based exergaming group for 8 weeks

RCT

Resistance and balance training for 12 weeks

29

Hubble et al 2014
30

Capecci et al 2014

31

Laio et al 2014
17

Ferriera et al 2018

32

Ribas et al 2017
33

Cholewa et al

34

Cholewa et al
35

Cruise et al

Yen et al

36

2014
2013

2011

2011

45
20

RCT

or thrice/week for 12 weeks
Proprioceptive and tactile stimulation, combined

RCT

36

RCT

35

RCT

20

RCT

51

RCT

70

Low intensity and progressive trunk exercise once

RCT

28

RCT

28

RCT

with stretching and postural reeducation for 40
minutes, 3 days/week for 4 weeks
VR based Wii Fit Training for 45 mins/day, 2
days per week for 6 week s
Resistance training program for 30 to 40 min/day
for 24 weeks
Exergaming for 12 weeks
Rehabilitation for 60 minutes, twice/week for 15
weeks
Rehabilitation for 60 minutes, twice/week for
12weeks
Moderate - to- high -intensity anabolic and aerobic
exercise, 1 hr per day for 12 weeks
Customized Balance Board Therapy for 30
mins/day, 2 days per week for 12 weeks

Consecutively, the effects of physiotherapy
interventions on fall, posture and quality of life in PD
is inconclusive in the studies included. However
significant
improvement
was
reported
in
intervention like resistance training, balance
exercises, exergaming and low-intensity trunk
exercises in enhancing QOL and posture instability.
Whereas resistance strength training, gait training
and fall education more effectively reduce risk of
fall in PD.
Quality Appraisal and Risk of Bias within studies
All trials had low risk of bias in random allocation
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while only one study showed low risk of bias in all the
measures17. In majority of the trials high risk of bias
regarding blinding of outcome assessment was
found16,23,24,26,28,18,29,30,32-35 whereas in 50% of the trials
blinding of participants had low risk of
bias 16,24,28,29,30,31,17,35 and 36. The risk of bias could not be
ensured from the method defined for other bias
from some studies23,26,32,33 & 36. The section that was
least defined, and therefore possessed the
upmost
risk
of
biaswas
allocation
concealment22,16,23,25,26,27,28,18,30,32,33,34,35 as demonstrated in Table-2.
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17
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2017
33
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2013

2011

Reporting

Selective

-

Laio et al 2014

35

Data

+

29

Cruise et al

Outcome

2015

26

34

Incomplete

+

Hubble et al 2014

Cholewa et al

Blinding

+

18

32

Assessment
+

Christian et al 2015

Ribas et al

Outcome

-

Men - Chef - Shih

Capecci et al

Blinding

-

25

Mor ron e et al

Participants

+

2012

Colgrove et al

Concealment

2016

2014

Goodwin et al

Allocation

Studies

Allocation

Random

Table 2. Cochrane summary of risk of bias

36
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Yen et al

36

2011

+

+

+

+

+

+

, indicates high risk of bias
+, indicates low risk of bias
21
? , indicates that the defined methodology cannot ensure risk of bias Higgins et al.
DISCUSSION
TThis review endorsed the evidences collected from
the numerous trials accessing the variety of physiotherapy methods to evaluate the effects of physiotherapy in Parkinson’s disease. Moreover, it has
been enlightened the enormous range of physiotherapy modalities and manual methods being
used in the management of PD. However, there is a
scarcity of studies with relatively small sample size
with disparity and heterogeneity of certain
variables and outcome measures therefore only 18
randomized controlled trials were included to
addresses fall, posture and QoL as variables of
interest. It has been observed that sample sizes of
various studies were limited although the PT
interventions were found to be significantly improving the QoL among the groups. In addition, considering patients with PD are at high risk of postural
instability and stiffness therefore more studies are
required for the assessment as PT interventions
drastically improves postural complications and
prevents it from getting worse with the progression
of PD. Out of all studies related to fall only four
could justify the massive significance of PT over
reducing the rate of fall in PD. Shen et al23.
explained that technology assisted balance
training was found more efficient than strengthening exercise to reduce falls in PD whereas Colgrove
et al26 showed that progressive lower limb strength
decreases falling by 7% but still this difference was
not significant enough. In this regard, Yitayeh et
al37 gave a systemic review proving that PT
intervention like balance training combined with
muscle strengthening decrease the incidence of
fall which shows that study23 was not justified to
prove the efficacy of management.
As, one of the most prominent sign in PD is postural
instability thus, the postural coping intervention
studies as Morrone et Al27. demonstrated that
kyphotic angle in perceptive rehabilitation more
effectively reduces kyphosis whereas Laio et al31
showed that balancing training in PD showed significant improvement in postural stability. Meng Che
Shih et al.28 also demonstrated about the posture
maintenance but with varied intervention called
balance based exergaming. However, the findings
of Yuki kawami et al38 showed improvement in
stooped posture and lumber lordosis in PD
those who had PT based rehabilitation. Despite,
Studies31,30,28,18,29 successfully only explained the
effectiveness of exercise regime but Jamil Vivas et
al.39 talked about an innovative intervention called
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aquatic therapy in combination with PT and the
results were positive on large scale when we talk
about postural stability and to overcome body
stiffness. One of the important key variables, QoL is
affected in PD, in this regard Ribas et al32 demonstrated that exergaming is effective to significantly
improve QOL but the long term. Similarly study of
Joanna Cholewa et al33 demonstrated the effectiveness of a regular functional movement rehab in
PD that may reduce the escalation of symptoms
thereby enhancing QOL. Cholewa et al34. further
confirmed the effectiveness of PT on QOL in PD by
showing mean score increased by 9.69%. However
Docks et al40 added technology of virtual reality as
an innovation in concept of rehabilitation. This tool
in combination with PT to produce maximum
effects on QOL but still high quality studies required
to confirm these findings. On the contrary, Cruise et
Al35 demonstrated that aerobic and anaerobic
exercises are not beneficial in improving QOL in PD.
Further studies24 endorsed the view of home based
program that can produce similar effects to
improve conditions in PD. A similar study carried out
by Shenkman et al41, lun et al42 andAshburn et al43
that highlighted the same fact that self-supervised
program or personalized home based exercise
prescribed by Physiotherapist could be an option to
cope up with the symptoms of PD at home. On the
contrary, progressive resisted training exercise
Poliak et al44 proposed a study which explained the
great influence of gym training over the QOL in PD
as it improves illness perceptions and enables the
participants to socialize and boost confidence.
Therefore, numbers of clinical trials are required to
demonstrate the importance of the application of
PT in treating issues like fall, posture and QOL in PD.
Moreover, interventions in transition care settingare
also required that may improve the independence
and functioning of the patients in order to delay
their adverse symptoms based on the progression
of disease. Furthermore, more goal-oriented and
therapy-focused services to older people after a
hospital stay that may include low-intensity therapy,
occupational therapy, social work, nursing support
as well as personal care might be more significant.
Therefore, more quantitative and qualitative data
suggests better outcomes in older patients with
family participation to assist physiotherapy care in
PD management.
Strengths
To the best of author’s knowledge, this review is the
first to evaluate the effects of physiotherapy and/or
rehabilitation on fall, posture and QOL in PD. More-
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over, it will contribute to identify gaps in the existing
and current evidence that is important to be
addressed.
Limitations
Majority of the trials in this systematic review were of
small sample size and short follow-up period. There
is a higher risk of bias due to allocation concealment and blinding. The methodological quality of
some studies was inadequate.
Future Recommendations
Further high impact researches are required for the
better understanding of the fact that what type of
PT interventions is impactful to the large group of
representatives of PD. Such researches must utilize
accurate outcome measures to analyze the
changes in posture, no of falls and QOL of PD and
must consider the allocation concealment and
blinding protocol to remove the risks of biasness.
Furthermore long term effect of PT is needed to
evaluate.
CONCLUSION
The
available
evidence
concluded
that
rehabilitation plays a vital role in managing fall,
postural imbalance and QOL. PT treatments like
resistance training, balance exercises, exergaming,
low-intensity trunk exercises and self-management
rehabilitation are efficient in enhancing QOL and
posture instability. However resistance strength
training, gait training and fall education are more
effective in reducing rate of fall as compare to
balance exercises in PD. These PT treatments
strategies should be integrated in the treatment
plan together with pharmacological treatment so
that individuals with PD can become independent
to a greater extent.
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