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ABSTRACT | The objective of the study was to evaluate
the use of mental practice after motor physiotherapy to
maintain the effects obtained in functional mobility of
people with Parkinson’s disease (PD). This randomized,
controlled, single-blind trial included 14 subjects in stages
1to 3 (Hoehn & Yahr), aged 45-72 years. After the initial
evaluation with Timed Up & Go (TUG), Dynamic Gait
Index (DGI) and Falls Efficacy Scale International Brazil
(FES-IBrazil), the subjects performed 15 sessions of motor
physical therapy. They were reevaluated and randomly
divided into Control Group (CG) and Mental Practice
Group (MPG). After the allocation, MPG underwent
10 sessions of mental practice associated with home
exercise guidelines. CG was instructed to perform the
home exercises only. The groups were then reevaluated.
It was verified that MPG continued presenting a reduction
in mean TUG time in the second reevaluation (p=0.05).
In the second DGl reevaluation, MPG maintained the same
mean score of the first reevaluation and CG presented
a decrease in the mean. There were no significant
differences in the intergroup comparison of FES-I Brazil

scores. Mental practice was able to maintain the gains
in functional mobility of patients with PD obtained
through physiotherapy.

Parkinson’s Disease; Physical Therapy Modalities;
Imagination; Locomotion.

RESUMO | O objetivo deste estudo foi avaliar a pratica
mental apos a fisioterapia motora para manutencdo dos
efeitos obtidos na mobilidade funcional de pessoas com
doenca de Parkinson (DP). Este ensaio clinico randomizado
controlado, com cegamento simples, incluiu 14 sujeitos
com DP nos estagios de 1a 3 (escala de Hoehn & Yahr),
com idade entre 45 e 72 anos. Apds a avaliacdo inicial
com o 7imed Up & Go (TUG), Dynamic Gait Index (DGI) e
Falls Efficacy Scale - International Brazil (FES-I Brasil), os
sujeitos realizaram 15 sessdes de fisioterapia motora. Foram
reavaliados e divididos randomicamente em Grupo Controle
(GC) e Grupo Pratica Mental (GPM). Apds a alocacdo, 0 GPM
foi submetido a 10 sessdes de pratica mental associada a
orientacdes de exercicios domiciliares. O GC foi orientado
apenas a realizar os exercicios domiciliares. Em seguida,
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0s grupos foram novamente reavaliados. Verificou-se que o
GPM continuou apresentando reducao na média de tempo do
TUG na segunda reavaliacao (p=0,05). Na segunda reavaliacdo
do DGI, o GPM manteve a mesma média de escore da primeira
reavaliacdo e o GC apresentou declinio da média. Ndo foram
verificadas diferencas significativas na comparacao intergrupos
dos escores na FES-I Brasil. A pratica mental foi capaz de manter
0s ganhos obtidos pela fisioterapia na mobilidade funcional de
pacientes com DP.

Doenca de Parkinson; Técnicas Fisioterapicas;
Imaginacdo; Locomoc¢do.

RESUMEN | El proposito de esta investigacion es evaluar la
practica mental tras la fisioterapia motora en el mantenimiento
de los resultados en la movilidad funcional de pacientes con
enfermedad de Parkinson (DP). Este ensayo controlado
aleatorizado, simple ciego, incluyo a 14 pacientes con DP entre
los estadios 1y 3 en la escala de Hoehn y Yahr, con edades
entre 45y 72 afios. Después de la evaluacion inicial empleando

INTRODUCTION

Parkinson’s disease (PD) is the second most
common neurodegenerative disease after Alzheimer’s
disease and its incidence is significantly higher in
men than in women, mainly in the 55-65 age group™?.

The combination of motor limitations in PD can
seriously compromise the ability to perform tasks
such as walking, writing, turning and moving in bed’.
The progression of the disease is related to increasing
deficits and ensuing deterioration of physical
parameters, which may contribute to a sedentary
lifestyle and reduced physical capacity, resulting in
functional dependence of patients®.

Functional mobility is a person’s ability to move
safely in a variety of environments in order to perform
functional tasks. Mobility is an essential aspect of
functional evaluation as it is closely related to the
probability of falls, which generates a negative impact
on functional capacity®®.

Mobility deficits caused by motor changes in
PD are difficult to treat with drugs or surgery,” and
therefore patients face a persistent deterioration of
functional mobility and daily life activities, often
resulting in loss of functional independence and

reduced quality of life®.
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el Timed Up & Go (TUG), el Dynamic Gait Index (DGI) vy el Falls
Efficacy Scale - International Brazil (FES-1 Brasil), los pacientes
recibieron 15 sesiones de fisioterapia motora. A continuacion, se
los evaluarony los dividieron aleatoriamente en el Grupo Control
(GC)y el Grupo Practica Mental (GPM). Tras esta division, el GPM
recibid 10 sesiones de practica mental asociada con ejercicios
en casa. Al GC se lo orientd a hacer ejercicios solamente en
casa. Después los grupos pasaron por una nueva evaluacion. Se
comprobd que el GPM siguié con la disminucion del promedio de
tiempo del TUG en la segunda evaluacion (p=0,05). En la segunda
evaluacion del DGI, hubo un mantenimiento del promedio de
la puntuacion de la primera reevaluacion en el GPM, mientras
gue esta puntuacion se redujo en el GC. No hubo diferencias
significativas en la comparacion intergrupal de las puntuaciones
en el FES-I Brasil. La practica mental comprobd su eficacia
en mantener los resultados de la fisioterapia en la movilidad
funcional de pacientes con DP.

Enfermedad de Parkinson; Técnicas Fisioterapicas;
Imaginacion; Locomocion.

The benefits of an exercise program for people with
PD are already recognized by the health community
as clinically significant, and may even contribute to
longevity after diagnosis®'®. However, some innovations
such as mental practice have been recently proposed
and are considered to be promising approaches to
rehabilitation in PD'.

Mental practice consists of a training method
whereby a particular motor action is cognitively
reproduced internally (mental simulation) and repeated
extensively with the purpose of promoting the learning
or enhancement of a motor skill without inducing any
real movement'". Studies showed that it can be used
to try to mitigate deficits and facilitate and accelerate
the process of functional recovery'*®.

There is little research on exercise programs capable
of maintaining or improving agility in order to delay
or reduce decline in functional mobility of patients
diagnosed with PD. Silva et al. affirm in their systematic
review'® that the few studies performed used mental
practice associated with motor physical therapy to
reduce bradykinesia and improve mobility and gait
speed. Therefore, this study aims to evaluate the use
of mental practice after motor physical therapy to
maintain the effects obtained in functional mobility

of subjects with DP.



METHODOLOGY
Study design

This is a randomized, controlled, single-blind
clinical trial whereby subjects with PD in stages 1 to
3 on the Hoehn and Yahr scale'” were submitted to

therapeutic intervention.
Study site and time period

The study was carried out between June 2015
and February 2016 at the Pro-Parkinson Program,
Neurology Clinic of Hospital das Clinicas of the
Federal University of Pernambuco (HC/UFPE) and
the Physiotherapy Service of the same hospital. The
Pro-Parkinson Program is multidisciplinary and cares
for patients with PD who seek the hospital for routine
medical follow-up.

Sample and eligibility

Convenience sampling was obtained considering
the following inclusion criteria: patients aged 45-72;
of both genders; in stages 1 to 3 of the Hoehn and
Yahr scale'’. For exclusion, the following criteria were
considered: presenting other neurological diseases;
presenting decompensated systemic diseases; reduced
cognitive level evaluated through Mini Mental State
Examination (MMSE), adopting the following
cutoff scores according to schooling: 18 points for
illiterate individuals; 21 points for individuals with 1
to 3 years of schooling; 24 points for individuals with
4 to 7 years of schooling; 26 points for individuals with
more than 7 years of schooling; and patients unable to
perform motor imagery during the administration of
the kinesthetic and visual imagery questionnaire-20
(KVIQ-20) 19. This instrument determines how
vividly the individual is able to visualize and feel the
imagined movements.

Ethical aspects

All volunteers were duly informed about the research
objectives and methodology and signed the Informed
Consent Term (ICT). The study began following approval
by the ethics committee of the Federal University of
Pernambuco (UFPE).

Data collection procedures

A screening was initially performed whereby patients
answered questions of two tests, Mini Mental State
Examination (MMSE)'® and Kinesthetic and Visual
Imagery Questionnaire (KVIQ-20). On reaching
the minimum score required in MMSE and imagery
capacity in KVIQ-20 patients continued answering the
socio-demographic data sheet prepared by the authors
to verify the eligibility criteria. After completing these
steps patients were considered included, signed the
ICT and scheduled a day for the clinical evaluation.

'The following scales were used on the day scheduled
for the clinical evaluation: Hoehn & Yahr original
version (HY, off condition), Timed Up & Go (TUG)
test, Dynamic Gait Index (DGI) scale e Falls Efficacy
Scale International — Brazil (FES-I Brazil).

In stages 1, 2 and 3 of HY patients present mild
to moderate disability, while those in stages 4 and 5
present more severe disabilities®.

TUG is a widely used test that aims to assess
mobility. The cutoft points are: up to 10 seconds, normal
for adults, indicating low fall risk; between 11 to 20
seconds, medium fall risk and partial independence;
over 20 seconds, high fall risk and significant deficit
of physical mobility***!.

DGI was developed for functional evaluation of
mobility, aiming to assess and document patients’
ability to modify their gait in response to changes in
the demands of certain tasks. The higher the score,
the greater the patient’s level of independence. Scores
below 20 points are used as a cutoff point predicting
serious fall risk and indicating functional disability®*.

FES-I Brazil aims to assess fear of falling, that is,
the subject’s confidence to perform 10 non-dangerous
activities essential for independent living. FES-I scores
range from 16 (no worry about falling) to 64 (great
worry about falling)®.

Following the evaluation, all patients included were
submitted to 15 sessions of a motor training protocol
with visual and tactile cues, twice a week, lasting 40
minutes each. The protocol for motor physical therapy
was based on the Guide to Physiotherapy Clinical
Practice in patients with PD”.

Randomization and Group Composition

After completing all 15 sessions of motor physical
therapy, patients were reevaluated and randomly
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assigned to the Mental Practice Group (MPG) or
Control Group (CG) by means of a random numerical
sequence table generated by the size Randomization.com®.
Following the allocation, MPG underwent 10 sessions
of mental practice associated with home exercise
guidelines from the PD Patient Handbook, while
CG was instructed to carry out the handbook activities
only, with reevaluation occurring after 10 sessions
(approximately 5 weeks).

Interventions

The physiotherapy chapter of the PD Patient
Handbook is divided into 4 parts: stretching, mobility,
balance and strength, guidelines for everyday situations.

'The home exercises were performed three times a week
(every other day) for 12 weeks, in sessions lasting up to
50 minutes and during the o7 period of the medication
(at least 1 hour after taking the medication). Patients
received the material for free and were also able to access
the blog Proparkinson™.

MPG patients started 10 sessions of mental practice,
lasting 5 to 10 minutes, twice a week. These sessions
were individual and took place in a quiet room. Patients
remained in orthostatic position during mental practice
and were asked to identify and sequence the joints or
movements used to perform a single step and perform it.
For purposes of standardization, the right lower limb was
used in all sessions.

'The protocol developed for MP was based on previous
studies?** on task-oriented MP and consisted of three
phases, each one repeated ten times, with visual imagery and
from a first-person perspective. In the first phase patients
recited the kinematic components while performing the
step, in the second phase patients recited the components
while imagining the step and in the third stage patients
only performed the motor imagery of the step.

After training patients were asked to classify their
effort according to the Borg Scale (0 to 10)%*. After the
10 MP sessions, MPG was reevaluated.

Statistical analysis
The results obtained were presented by mean

(+) standard deviation and percentages. To verify

* Available from: www.randomization.com.

** Available from: https://proparkinson.wordpress.com/manual/.
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the normality of the sample, the Shapiro-Wilk and
Kolmogorov-Smirnov tests were performed. Once the
normality of the continuous variable TUG performance
time was verified, independent t-test was used for
intergroup comparison and paired t-test was used for
intragroup comparison. For the ordinal variables of the
DGI and FES (non-normal variable) scores, intergroup
comparisons were performed with the Mann-Whitney
U test and intragroup comparisons were performed
using the Wilcoxon test.

The statistical significance level considered was
p < 0.05 and data were analyzed using BioEstat 5.0

statistical software.

RESULTS

Twenty-four patients with idiopathic PD were
recruited by convenience sampling, although 10 losses/
exclusions occurred (Figure 1).

'The sample consisted of 14 patients of both genders,
most of them male (86%). MPG and CG presented
equivalent characteristics, with no significant differences
regarding age, gender and stage and duration of the
disease (Table 1).

In the initial evaluation and first TUG reevaluation,
no significant differences were verified between MPG
and CG mean times. In the second reevaluation, a
significant difference (p=0.05) was observed between
the mean TUG times of MPG and GC (Figure 2).

The mean TUG times of both groups initially
indicated average fall risk. In the second reevaluation,
the mean TUG time of MPG showed low fall risk, while
CG continued presenting average fall risk.

There was a reduction in mean TUG time in both the
first and second reevaluation of MPG, being significant in
the second reevaluation (p = 0.04). There was a significant
difference between the initial evaluation and the second
reevaluation (p=0.04). CG presented a significant
reduction in TUG time in the first reevaluation (p=0.04)
and a significant increase in the second reevaluation
(p=0.04) and showed no significant differences between
the initial evaluation time and the second reevaluation

(p=0.42).



Evaluated for eligibility (n=24)

Recruitment

Initial evaluation

Excluded (n=2)
» Presented stage IV of PD (n=2)

Intervention with motor physiotherapy
* Received intervention (n=22)

Follow-up

—p  Follow-up losses (n=8)
* Abandoned the therapy (n=2)

Reevaluation 1

*» Refused to submit to second reevaluation (n=1)
» Showed severe dizziness (n=1)

* No carer to take them to therapy (n=2)

* Showed restrictive back pain (n=2)

Randomization (n=14)

v

Assignment
v v
Assigned to mental practice group (n=7) Assigned to control group (n=7)
* Received assigned intervention (n=7) » Received assigned intervention (n=7)
Follow-u
v P v
Follow-up losses (n=0) Follow-up losses (n=0)
Interrupted intervention (n= 0) Interrupted intervention (n= 0)
Reevaluation 2
Analysis

Analyzed (n=7)

Figure 1. Sample composition chart flow

Table 1. Sample breakdown

MPG (n=7) CG (n=7) P (Mann-Whitney Test)
Age (years) 64 (7) 62 (12) 0.65
HY Stage 2M 2(0.5) 0.84
Period of PD 8(4) 4(2) 0.09
Gender (M/F) 7/0 5/2 -

MPG: Mental Practice Group; CG: Control Group; N: number; M: Male; F: Female; HY: Hoehn
and Yahr; PD: Parkinson’s disease; mean * standard deviation. *Mann-Whitney Test, p< 0.05
significance level.

There were no significant differences between the
mean scores of MPG and CG in any of the DGI
In the

the mean score for both groups indicated severe fall

evaluation/reevaluations. initial evaluation

Analyzed (n=7)

risk and functional disability. In reevaluation 1, both
groups presented means that indicated a greater
degree of independence, a result maintained by MPG
in reevaluation 2, while CG reverted to a mean score
indicating serious fall risk and functional disability.

A significant increase in the mean DGI score
of MPG (p=0.05) and CG (p=0.01) was found in
reevaluation 1. In reevaluation 2, MPG maintained the
mean, with no significant difference (p=0.91), while
CG presented a significant reduction in the mean
DGI score (p=0.02). In the comparison between initial
evaluation and reevaluation 2, only MPG presented a

significant difference (p=0.05) (Figure 3).
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Figure 2. (intergroup analysis): mean TUG time and standard
deviation of CG and MPG.

TUG: Time Up & Go; MPG: Mental Practice Group; CG: Control Group.
T test, independent sample, p< 0.05 significance level.
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Figure 3. mean DGl score and standard deviation of CG and MPG.

Score: Dynamic Gait Index (DGI) values; CG: Control Group; MPG: Mental Practice Group.
Mann-Whitney test, p< 0.05 significance level

In the initial evaluation, 71% of patients in both
groups showed severe fall risk and functional disability,
according to the DGI score. In reevaluation 1 there was
a reduction of this percentage to 29% in MPG and to
14% in CG. In reevaluation 2 it was verified that MPG
maintained the 29% observed in reevaluation 1, while
CG reverted to the initial percentage of 71% of patients
with functional disability and severe fall risk.

In the FES-I evaluation, there were no significant
differences between the groups in any of the evaluations/
reevaluations (Figure 4).

In the intragroup comparison of the FES-I results,
a non-significant reduction in the mean scores of both
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groups was observed in reevaluation 1. In reevaluation 2,
a significant increase was observed in the mean scores of
both groups in FES-I, MPG (p=0.04) and CG (p = 0.02).
When comparing the mean scores in the initial FES-I
evaluation and in reevaluation 2, a significant increase

was observed only in CG (p=0.02).

40 -
35 4
30 4
25 4

20 4

SCORE

15 -

10 4

Initial evaluation Reevaluation 1 Reevaluation 2

—fy— CG = = - MPG

Figure 4. mean FES-I score and standard deviation of CG and
MPG.

CG: Control Group; MPG: Mental Practice Group; Score: Fall Efficacy Scale-International (FES-T)
values.
Mann-Whitney test, p< 0.05 significance level.

DISCUSSION

It was observed in the present study that MP
was capable of maintaining functional mobility in
PD patients gained through motor physical therapy.
There was no decline in functional mobility in MPG
as that observed in CG in the comparisons between
reevaluation 1 and reevaluation 2.

After the MP sessions MPG showed improved
tunctional mobility and reduced fall risk evidenced by
TUG, indicating that MP may not only preserve but
also enhance the effects of physical practice.

MPG results in DGI showed maintenance of
the positive effects of physical practice on fall risk
and functional disability, since MPG presented a
significant difference between the initial evaluation
and reevaluation 2, maintained the low percentage of
patients with functional disability/high fall risk and
also showed a significant difference in the intergroup
comparison in reevaluation 2.

In the present study it was observed that following
a period performing only home exercises without



monitoring (standard procedure of the service), in the
second reevaluation CG presented decreased mobility,
increased fall risk and increased fear of falling, indicated
respectively by increase in mean TUG time, reduction
in mean DGI score/increase in percentage of patients
with functional disability, and increase in mean FES-I
score, corroborating findings by Cavanaugh et al.’,
who monitored the activity of PD patients for one
year and found a natural decline in the intensity of
activity performed by PD patients in the mild to
moderate stages.

Fear of falling measured through FES-I showed
significant reduction after physical practice,
demonstrating that improved mobility is not necessarily
linked to reduced fear of falling. However, MPG showed
no significant difference in the comparison between
the initial evaluation and reevaluation 2, suggesting
that there was no increase in fear of falling, while CG
showed significant worsening.

Studies that use MP in motor rehabilitation of PD
patients are still scarce in the literature® and the results
of MP research are still controversial due to factors
such as small samples, great heterogeneity among
patients and diversity of intervention protocols* .
Some studies?”*® found that combining MP with
physical practice has significant benefits for mobility
and gait, respectively, and disagree with Braun et
al.?’, who found no difference between rehabilitation
incorporated with practice and intervention with
relaxation, and Santiago et al.’*®, who observed no
differences when they compared MP to physical
practice in gait after a single session. It is important
to emphasize that the few studies that used MP in
the motor rehabilitation of subjects with PD did so
by adding it to physical practice and mostly using
different instruments, whereas the present study used
MP after physical practice and in an isolated way.

The use of MP does not rule out the importance of
physical therapy, since, as Allen et al*! concluded in the
study, reduction of muscle strength is associated with
reduction of gait speed and a history of multiple falls in
PD patients. In addition, studies®*> have consistently
demonstrated that people with PD who take part
in exercise programs have better motor function,
cardiovascular fitness and quality of life than those
who do not exercise. However, EI-Wishy and Fayez*
emphasize that the MP technique is adequate for
home exercises, which, in combination with regular

monitoring, might be an excellent way to preserve
gains or prevent progressive decline in motor function.

MP attains conscious control of movement through
cognitive strategies®. It has been demonstrated that
cognitive repetition of motor events activates neural
structures similar to those involved during the active

t%°. Pereira

planning, control and execution of movemen
et al.*® believe that increasing patients’ attention levels
to the task can shift automatic control (subcortical) of
gait to control directed to the objective (cortical). Thus,
the cortex can take on the main role, reducing the action

3738 Increased cortical

of compromised neural circuits
activity may compensate for striatum dysfunction in
patients with PD, which reinforces the use of MP as a
cognitive strategy to preserve the mobility of patients
with DP¥.

In addition, Lord et al.’” affirm that maintaining
optimal levels of activity in healthy older adults is a
challenge in itself and even more so in people with PD,
which reinforces the need for strategies to minimize
the consequences of inactivity. For, as stated by Ellis
et al.*?, lack of time to exercise and fear of falling seem
to be the main barriers perceived by patients with PD
to engage in exercise programs.

'The use of MP has some advantages since the method
affords an opportunity for additional training without
the need for a therapist or institutional environment and
without additional cost or safety risk, besides providing
patients with a self-management rehabilitation tool,
since they can use it whenever they wish, including as
a strategy to ideally prepare difficult actions such as
walking??. It can therefore be considered a promising
form of therapy in PD.

CONCLUSION

This study showed that MP was capable of
maintaining functional mobility in patients with PD
gained through motor physical therapy. Its effects seem
to be more effective than for a group engaged in non-
monitored home exercises, which is often a common
practice for patients with chronic diseases such as PD.

Acknowledged limitations of the study are the small
sample size and the lack of patient follow-up over a
longer period of time in order to recognize the effects of
the intervention. We suggest new studies with a greater
number of MP sessions and longer follow-up time.

n
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