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Abstract

Background: One of the greatest barriers found by physical therapy treating individuals with Parkinson’s disease
(PD) is the adherence to treatment, associated with the lack of motivation to remain active. Therefore, there is a
need to change the look given to physical therapy and for the individual, seeking the centralization of the therapy
in their preferences. This study aims to present the EMPOWER-PD, a protocol based on individual preferences and
its design for feasibility.

Method: A 12-week pilot for a randomized clinical trial will assess the feasibility and preliminary effectiveness of the
EMPOWER-PD and make comparisons with conventional physical therapy (CPh). Both protocols consist of mobility
and locomotion training, and aim at improving motor and non-motor symptoms through different approaches. The
EMPOWER-PD aims to provide a source of motivation and empowerment of health through the self-knowledge of
the individual’s abilities and limitations, in a protocol that addresses individual preferences. The CPh is based only
on physiotherapist decisions, not addressing the individual’s preferences or motivation/empowerment. The target
recruitment will be 24 PD individuals, between stages I and III of Hoehn and Yahr (HY), who will be recruited from
Brazilian Parkinson’s disease Rehabilitation Initiative (BPaRkI) with allocation ratio 1:1. A computerized block randomization
procedure will be implemented by a blinded researcher with the participants blinded to group assignment. The sessions
will be conducted in a group setting, twice a week, during 60 min for 8 weeks, followed by 4weeks of follow-up. The
primary outcomes will be the feasibility data (adherence, recruitment rate, and safety). The secondary outcomes will
assess the preliminary efficacy on qualitative assessment about individual’s motivation/empowerment and quantitative
motor outcomes (Timed Up and Go and Dynamic Gait Index) and non-motor symptoms (6-min walk test and Fatigue
Severity Scale). The recommendation to have 6–12 participants per group will be adopted based on the qualitative
analysis to the sample size.

Discussion: This study will provide important insights about the physical therapy approach in PD individuals. The
EMPOWER-PD is innovative because (1) it proposes an intervention that includes an individual-centered approach with
motor control principles; (2) it aims to provide a source of motivation and empowerment of health; (3) assesses the
individual in a global view considering motor and non-motor symptoms, using both, qualitative and quantitative metrics.

Trial registration: RBR-7ZBXQ5
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Background
The global benefits of physical therapy in the domains of
International Classification of Functioning, Disability and
Health (ICF) [1] in activity, participation, and body struc-
ture and function for individuals with Parkinson’s disease
(PD) have been clearly established in the literature [2, 3].
However, studies have shown that some individuals
present with barriers to the practice of physical therapy,
decreasing their motivation towards the treatment and
consequently decreasing their adherence [4–6]. Among
the strategies suggested both by PD individual’s and by the
therapists to engage the individuals in the exercise, a joint
work seeking to stimulate self-efficacy and confidence,
recognizing and respecting their barriers and individual
motivations, were considered of utmost importance [7].
New approaches recommended targeting these chal-

lenges include employing the use of individual-centered
care [2]. The individual-centered care aims to provide re-
spectful and responsive care to their individual preferences,
their needs, and values, ensuring that they guide all clinical
decisions [8–10]. The focus is accessing the “person behind
the disease,” respecting their preferences and ensuring their
inclusion in the choices of their treatment through active
participation, enabling them to develop responsibility for
their self-care [10]. This integration of the subject with their
rehabilitation promotes the possibility of self-reflection,
prioritization, and application of problem solving skills re-
lated to performance issues in the domains of activity and
participation, developing self-care and autonomy [2, 11].
This new approach of physical therapy could guide the

individual towards the empowerment of their own
health, establishing the promotion of an intrinsic motiv-
ation by encouraging behavioral change [12] and thus,
could increase the adherence to treatment and decrease
the need for constant professional supervision for one to
remain active. However, there are no intervention proto-
cols that currently integrate conventional physical ther-
apy (CPh) with this new approach of quality of care that
includes the individual in the clinical decision to motiv-
ate and develop an empowerment of their own health.
Based on all information above, this study presents the

EMPOWER-PD protocol, a physical therapy approach
based on the individual preferences. As a new interven-
tion protocol, it is necessary to verify it feasibility when
applied to the target population. This study presents the
design of the feasibility randomized controlled trial that
aims to

(i) Investigate the feasibility of the EMPOWER-PD
protocol through adherence rate, recruitment rate,
and safety.

(ii) Compare the preliminary effectiveness of the
EMPOWER-PD with the conventional physical
therapy through qualitative analysis of motivation,

empowerment of health, followed by the analysis of
the dependency of professional supervision by indi-
viduals to remain active in the post follow-up
period.

(iii)Compare the preliminary effectiveness of the
EMPOWER-PD in motor and non-motor symp-
toms (functional mobility, gait, fatigue, aerobic cap-
acity/endurance) with the conventional physical
therapy through quantitative analysis of estimates of
95% confident interval.

We hypothesize that the EMPOWER-PD will lead to
higher adherence and safety when compared with con-
ventional physical therapy. Concerning motivation,
health empowerment and dependency of professional
supervision by individuals to remain active in the post
follow-up period, we hypothesize that the EMPOWER-
PD will be associated with better outcomes in prelimin-
ary effectiveness than the conventional physical therapy.
For the motor and non-motor symptoms, we
hypothesize that the EMPOWER-PD will be associated
with similar preliminary effectiveness to the conven-
tional physical therapy.

Methods
Idealization and development of the EMPOWER-PD
The idealization of EMPOWER-PD arose from the obser-
vation of the reality of the PD individuals and physiothera-
pists of the Brazilian Parkinson’s disease Rehabilitation
Initiative (BPaRkI) (Florianópolis/Brazil). When the
BPaRkI participants would return from a recess of activ-
ities (about 2months), motor symptoms were always
found to be worse than before. However, they would im-
prove during the course of the treatment. We hypothe-
sized that this was not purely the natural progression of
the disease, but the physical inactivity and the lack of
self-care in the absence of professional supervision. From
these observations, three major facts were pointed out:
the first is how the individual’s dependence on the profes-
sional delays their rehabilitation process; and the second is
how we as professionals were corroborating for the in-
crease and maintenance of this dependency. Another fact
is that most of the participants of the BPaRkI came by
medical recommendation with the diagnosis of the dis-
ease. This could explain in part their passivity towards
their state of health and the reason why they are there.
Therefore, we began the search for a reality where the

therapist succeeds in helping the subjects to help them-
selves. The concept of the centralization of the individ-
ual, as described by the gold standard guide of physical
therapy in PD [2], was the central focus of the
EMPOWER-PD. The purpose of this protocol is not the
mere reproduction of the exercises in different individ-
uals with PD, but rather the adaptation of the protocol
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to the actual needs and preferences of different groups
of individuals. With this in mind, as a first step, we
started listening to the BPaRkI participants. We created
focus groups to identify preferences in leisure, expecta-
tions, exercise practice, pleasure, motivation, and daily
routine. This can be considered as the most important
step of the protocol, as it is very important to stimulate
active participation in their state of health [9, 10, 13]
and increase motivation.
Adding this information with the literature about the

proven benefits of the physical therapy in PD [2, 3, 14–19],
we started the development of EMPOWER-PD based on a
mobility and locomotion training, as gait is considered one
of the most potent indicators of disability in PD [20–22].
The protocol aims to provide a source of motivation and
empowerment guiding the individual along this path
through four goals. The first is the self-knowledge (first and
second weeks) of their body through self-monitoring and
self-management [2, 5, 8, 11, 23], where the individual
reconnects body and mind with self-care [24]. In the sec-
ond goal (third and fourth weeks), the individual ap-
proaches motor strategies during daily activities and during
challenging exercises/situations. From this, the individual
improves their ability to exercise [11, 25]. The third goal
(fifth and sixth weeks) is focused on the stimulation of
courage and confidence in their perceptions and convic-
tions of how far they can care of themselves respecting
their limits and their safety [23, 25]. In the fourth goal (sev-
enth and eighth weeks), “the therapist moves away,” and
the individuals choose their own exercises based on their
preferences and on what they have achieved in the earlier
weeks [5, 26]. The fourth goal seeks to provide an experi-
ence of independent self-care doing activities that are pleas-
urable and with people who have gone through the same
process and that are equal to them regardless of the stage
of the disease [2, 10, 26]. It should be noted that during all
goals of intervention, the individual chooses the exercise in-
tensity. For more details, see Table 1.
One of the peculiarities of the EMPOWER-PD is the

possibility to expand the learning with other participants
in group. We believe that this is a very special aspect of
this protocol because it provides benefits to both activity
and participation [27]. As previously mentioned, the
EMPOWER-PD comes as a new approach for individ-
uals with PD and for the physiotherapists involved in
this process. During the development of this protocol,
we also seek to a new way of acting as a therapist. In this
case, there could not be space for hierarchy and differ-
ences [7, 9, 12], since the re-encounter with health is in
all people involved. As knowledge is shared either
through professional expertise or through the experience
of living with PD, it must be kept in mind that we are all
“people” behind the role of therapist and patient and this
is also what EMPOWER-PD seeks to put into focus.

Feasibility and preliminary effectiveness design of the
EMPOWER-PD
Study design and settings
This 12-week pilot for a randomized clinical trial will as-
sess the feasibility and preliminary effectiveness of the
EMPOWER-PD and make comparisons with conven-
tional physical therapy (CPh). The EMPOWER-PD inter-
vention protocol was developed according to template
for intervention description and replication (TIDieR)
checklist [28] (see Additional file 1). The study protocol
was described according to the SPIRIT guideline [29]
(SPIRIT Checklist see Additional file 2), and its feasibil-
ity will be analyzed according to the aspects mentioned
in the CONSORT checklist for pilot and feasibility clin-
ical trials [30] (see Fig. 1). The research project was sub-
mitted to the University Research Ethical Review Board
of the Santa Catarina State University (UDESC), Floria-
nópolis, Santa Catarina, Brazil, according to the terms of
Resolution 466/2012, and approved under report n°
2.145.010. The trial was registered on ReBEC–Brazilian
Registry of Clinical Trials: Rio de Janeiro (RJ): Scientific
Information and Technologic in Health Institute (Brazil);
Registry name: A Physiotherapy protocol based on the
preferences of the individual with Parkinson Disease for
health empowerment, Identifier RBR-7ZBXQ5, Regis-
tered 18 August 2017, http://www.ensaiosclinicos.gov.br/
rg/RBR-7zbxq5/.
Participants will be recruited from the BPaRkI of the

Center for Health and Exercise Science of Santa Catarina
State University–UDESC and written informed consent
will be obtained from each participant before the initi-
ation of any treatment. It is important to highlight that
at any time; the participant may withdraw from the
study without any prejudice. Data collection will be in
clinical setting at Catarinense Rehabilitation Center in
the city of Florianópolis/Brazil.

Sample size
The primary outcome of this pilot for a randomized
clinical trial will be the feasibility (adherence, recruit-
ment rates and safety). As in feasibility studies a formal
sample size calculation is not required [30], we esti-
mated the number of participants based on qualitative
analysis. We will adopt the recruitment of 6–12 partici-
pants per group as a recommended for qualitative stud-
ies, being adopted the major value (n = 12 per group)
[31]. Accordingly, we will use the criteria of sampling
saturation that means “collecting data until no new in-
formation is obtained” [32].
In relation to the quantitative variables, the present

study is not intended to be fully powered for detection
of statistically significant effects, but it will enable a sam-
ple size calculation related to the quantitative variables
for a future randomized trial [33]. For that, we plan to

Oliveira Braga et al. Pilot and Feasibility Studies            (2019) 5:19 Page 3 of 14

http://www.ensaiosclinicos.gov.br/rg/RBR-7zbxq5/
http://www.ensaiosclinicos.gov.br/rg/RBR-7zbxq5/


Ta
b
le

1
EM

PO
W
ER
-P
D
.8
-w

ee
k
ph

ys
ic
al
th
er
ap
y
pr
ot
oc
ol
,t
w
ic
e
a
w
ee
k

W
ee
ks
/

go
al
s

O
bj
ec
tiv
e

Ex
er
ci
se

In
st
ru
ct
io
ns

Pr
og

re
ss
io
n

Fi
rs
t–

se
co
nd

Se
lf-

kn
ow

le
dg

e

St
im

ul
at
e
se
lf-
kn
ow

le
dg

e:
ho

w
do

es
m
y
bo

dy
be

ha
ve

in
th
e

ta
sk
?

Fr
om

si
tt
in
g,

ge
t
up

,a
nd

w
al
k
in

an
8-
m

tr
ac
k,
m
ak
e
th
e
tu
rn

to
th
e
“U
”
(1
m
),
an
d

w
al
k
di
ag
on

al
ly
to

si
t
on

th
e
ne

xt
ch
ai
r.

A
tt
en

tio
na
lf
oc
us

du
rin

g
th
e
ta
sk
:p

ay
at
te
nt
io
n
to

ho
w

yo
u
lif
t
an
d
si
t,
to

th
e

le
ng

th
an
d
w
id
th

of
th
e
pi
tc
h,
ar
m

sw
in
g

an
d
tr
un

k
m
ov
em

en
t,
an
d
th
ei
r
br
ea
th
in
g,

re
sp
ec
tiv
el
y.

Th
e
“U
”
w
ill
de

cr
ea
se

(1
m
–8
0
cm

pi
vo
t)

as
w
el
la
s
th
e
he

ig
ht

of
th
e
ch
ai
r
(5
0
cm

–
45

cm
–4
0
cm

).
Se
lf-
co
nt
ro
lle
d
sp
ee
d.

Th
ird

–
fo
ur
th

D
ev
el
op

in
g

st
ra
te
gi
es

fo
r

lim
ita
tio

ns
an
d

im
pr
ov
in
g

sk
ill
s

D
ev
el
op

ow
n
st
ra
te
gi
es

to
ov
er
co
m
e
lim

ita
tio

ns
(in
te
rn
al

cu
es
,i
m
ag
er
y,
so
un

d
st
im

ul
i,

bo
dy

ad
ju
st
m
en

ts
).
En
ha
nc
e

sk
ill
s
th
ro
ug

h
th
ei
r
pr
ef
er
en

ce
s.

Fr
om

si
tt
in
g,

ge
t
up

an
d
w
al
k
in

an
8-
m

tr
ac
k

(p
as
si
ng

an
d
sk
irt
in
g
ob

st
ac
le
s,
pa
ss
in
g
th
ro
ug

h
na
rr
ow

sp
ac
es

(6
0
cm

),
ho

ld
in
g
ob

je
ct
s)
to

th
e

“U
”
(8
0
cm

),
in
te
ra
ct

w
ith

th
ei
r
pr
ef
er
en

ce
,t
ur
n

ar
ou

nd
,a
nd

si
t
on

th
e
ne

xt
ch
ai
r.

A
tt
en

tio
na
lf
oc
us

du
rin

g
th
e
ta
sk
:p

ay
at
te
nt
io
n

to
ho

w
yo
u
go

th
ro
ug

h
th
e
ch
al
le
ng

es
.R
ea
liz
e

w
he

re
yo
u
ha
ve

ea
sy

an
d
di
ffi
cu
lty
.T
es
t
w
ith

yo
ur

bo
dy

th
e
w
ay
s
fo
r
yo
u
to

ov
er
co
m
e
th
e

di
ffi
cu
lty

an
d
en

ha
nc
e
w
ha
t
yo
u
ha
ve

ea
si
ly
.

Th
e
“U
”
w
ill
de

cr
ea
se

(8
0
cm

–6
0
cm

pi
vo
t)

an
d
th
e
he

ig
ht

of
th
e
ch
ai
r
(4
5
cm

–4
0
cm

be
nc
h)
.O

bs
ta
cl
es

w
ill
gr
ow

ta
lle
r
an
d

na
rr
ow

er
;t
he

sp
ac
es

w
ill
ris
e
to

50
cm

,
an
d
th
ey

w
ill
ex
ch
an
ge

ob
je
ct
s
be

tw
ee
n

th
em

du
rin

g
th
e
ga
it.

Fi
ft
h–

si
xt
h

Fl
ex
ib
ili
zi
ng

an
d

de
ve
lo
pi
ng

co
nf
id
en

ce

D
ev
el
op

co
nf
id
en

ce
an
d
ne

w
st
ra
te
gi
es

du
rin

g
w
al
ki
ng

an
d

m
ob

ili
ty

in
co
nf
lic
tin

g
si
tu
at
io
ns

of
da
ily

liv
in
g.

Fr
om

si
tt
in
g,

ge
t
up

,a
nd

w
al
k
8
m

un
de

r
th
e

sa
m
e
ch
al
le
ng

es
of

th
e
pr
ev
io
us

w
ee
k,
bu

t
un

de
r

m
or
e
co
nf
lic
tin

g
st
im

ul
i(
ta
lk
to

th
e
du

o
du

rin
g

th
e
ta
sk
,d

iff
er
en

t
sp
ee
ds
,s
to
p
ab
ru
pt
ly
,t
ra
ffi
c

si
gn

al
,s
in
g,

pe
rfo

rm
th
ei
r
co
nc
om

ita
nt

pr
ef
er
en

ce
s

th
e
ta
sk
).

A
tt
en

tio
na
lf
oc
us

du
rin

g
th
e
ta
sk
:p

ay
at
te
nt
io
n

to
ho

w
yo
ur

bo
dy

be
ha
ve
s
in

th
es
e
co
nf
lic
tin

g
si
tu
at
io
ns
.T
es
t
th
e
st
ra
te
gi
es

yo
u
al
re
ad
y
kn
ow

an
d
re
al
iz
e
ho

w
sa
fe

yo
u
ar
e
by

do
in
g
th
e
ta
sk
.

Ke
ep

ch
al
le
ng

in
g
yo
ur
se
lf
w
hi
le
al
w
ay
s
pr
io
rit
iz
in
g

yo
ur

sa
fe
ty
.

Pi
vo
t
in

al
lt
he

en
ds

an
d
th
e
he

ig
ht

of
th
e
ch
ai
r
w
ill
co
nt
in
ue

of
45

cm
–4
0
cm

be
nc
h.

Se
ve
nt
h–

ei
gh

th
W
in
ni
ng

au
to
no

m
y

an
d
po

w
er

fo
r
an

ac
tiv
e
lif
e

D
ec
re
as
e
de

pe
nd

en
ce

on
th
e

th
er
ap
is
t.
D
ev
el
op

yo
ur

ow
n

th
er
ap
y
ba
se
d
on

yo
ur

ch
oi
ce
s.

Bo
ok
le
t
w
ith

th
e
im

ag
e
of

th
e
ci
rc
ui
t
av
ai
la
bl
e
fo
r

th
e
fre

e
w
ill
to

ch
oo

se
th
ei
r
ex
er
ci
se
s,
th
ei
r
in
te
ns
ity
,

pa
rt
ic
ip
an
ts
pe

r
se
as
on

,a
nd

m
om

en
t
of

pr
og

re
ss
io
n.

A
s
a
te
am

,c
ho

os
e
ho

w
yo
u
gu

ys
w
ill
se
t
up

yo
ur

ci
rc
ui
t.
Iw

ill
be

he
re

to
he

lp
yo
u
an
d
lis
te
n
to

yo
ur

do
ub

ts
.R
em

em
be

r
to

re
sp
ec
t
yo
ur

bo
dy

an
d
sa
fe
ty
,

bu
t
al
w
ay
s
pr
og

re
ss

us
in
g
yo
ur

in
di
vi
du

al
st
ra
te
gi
es
.

H
av
e
fu
n!

A
t
th
is
st
ag
e,
th
e
th
er
ap
is
t
w
ill
be

co
-a
dj
uv
an
t
in

th
er
ap
y,
al
w
ay
s
st
im

ul
at
in
g

th
e
co
nf
id
en

ce
an
d
tr
an
qu

ili
ty

of
th
e
gr
ou

p
an
d
ap
pe

ar
in
g
in

a
fe
w

m
om

en
ts
.

Le
ge

nd
:m

m
et
er
s;
cm

ce
nt
im

et
er
s

Oliveira Braga et al. Pilot and Feasibility Studies            (2019) 5:19 Page 4 of 14



Fig. 1 EMPOWER-PD feasibility study CONSORT-style flowchart
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select the sample size based on reasonable precision of
estimates of standard deviation of quantitative measures
which have shown sensitivity in this feasibility study.

Randomization
A computerized block randomization procedure will be
implemented by a blind researcher. Individuals with PD
will be randomly allocated to two arms: (a)
EMPOWER-PD or (b) conventional physical therapy
(CPh). An independent person will notify the treating
physiotherapists by email to ensure concealed allocation.
The distribution of the groups will be kept in a closed en-
velope. The allocation will be on an equal ratio (1:1) be-
tween the two groups of interventions, stratifying by sex
and by the stages I–III of Hoehn and Yahr scale (HY) [34].
To avoid bias, blinded testers will assess the participants.

Participants

Inclusion criteria The inclusion criteria for recruitment
will be participants with a diagnosis of Parkinson’s dis-
ease confirmed by the neurologist according to the UK
PD Brain Bank Diagnostic Criteria [35], classified be-
tween the Stages of I to III according to the HY scale
and stable medication regimen for at least 4 weeks be-
fore the intervention.

Exclusion criteria Subjects with severe cognitive alter-
ations that will impede the comprehension of question-
naires (score ≤ 26 for schooling over 8 years, ≤ 18 for
schooling between 4 and 8 years, and ≤ 13 for illiterate
participants in the Mini-Mental State Examination
(MMSE)) [36], or those with contraindications for the
practice of physical exercises will be excluded.

Interventions groups
The treatment sessions will be performed in group,
twice a week, for 8 weeks, completing 16 sessions
followed by a 4-week follow-up period. Before and after
each session, blood pressure will be measured. The exer-
cise intensity will be monitored every 5min by an oxim-
eter and the modified Borg scale [37] will be applied to
verify the perception of effort in both groups by two
physical educators for group. However, in the CPh
group, the exercise intensity will be controlled between
55% and 85% of maximum heart rate (HRmax) [2], ac-
cording to the Karvonen’s formula. Each individual value
will be calculated previously the interventions and vebaly
stimulated during the session by the physical educator
to keep up with the recommended HR values, increasing
or slow walking speed. It is important to note that the
intensity of the EMPOWER-PD protocol will be
self-controlled according to the self-perception of effort
of each one. The activities will be carried out during the

“on” phase of the medication lasting 1 h, divided into 10
min of heating, 40 min of main part, and 10min of back
to calm [38] in an outpatient space.

Empower-PD Before the intervention sessions, the
physiotherapist responsible for applying the interven-
tions will collect the preferences of each participant
from an anamnesis with questions such as what is your
routine on a weekday? and on the weekend?; what activ-
ity do you most enjoy doing in your routine?; what do
you like to do in your free time?; do you practice any
kind of art?; in what daily life activity can you perceive
your body more?; and others if therapist judge necessary
in their reality. With this information, the therapist can
start to plan how to adapt the protocol to the partici-
pants, for example with music, materials used in leisure
activities, group dynamics, musical instruments, mate-
rials used in their routine, among others.
All the participants recruited and enrolled to

EMPOWER-PD protocol will be training in a mixed cir-
cuit, at the same time, involving walking in solo training
in different contexts (crossing obstacles, reaching activ-
ities, circumventing obstacles, passing through narrow
spaces, dual-functional-task walking) (Fig. 2). In
addition, to sit and stand training and the pivot with
progressions will be specific to each task. It will be ap-
plied from the main part of 40 min duration, being
allowed pauses to rest according to the individual’s per-
ception. The main part starts with all participants inside
the circuit. Some individuals will be sitting and in the
other side, the others will be standing. When the therap-
ist or the participant said to start, all will move together
to the next station. Each station will require different
tasks that will progress every 2 weeks focused on their
activities of daily living and in challenging exercises ac-
cording to motor control principles. The circuits will in-
clude mounted steps, chairs at different heights and
benches, cones, red, green and yellow signs, items of
preferential use (gardening, musical instruments, clean-
ing), which are behind the “U” or pivot-floor marking.
The interaction with the preferred items will be done
when the participants are in the “U” or pivot, during the
period that the whole group went to their positions. De-
tailed descriptions of the interventions and their pro-
gressions are presented in Table 1.
Every 2 weeks of intervention, one pillar of

EMPOWER-PD will be addressed (self-knowledge of
your body (first), developing strategies for your limita-
tions and enhancement of your abilities (second), flexibi-
lization and development of your abilities (third) and
autonomy and empowerment of health of participants
for a more proactive life (fourth)). The two first weeks
are periods of familiarization with the dynamics of the
exercise and with the new stimulus of self-perception
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(for more details see Table 1). From the third week on,
several materials will be introduced according to the
protocol. All participants will be entering in contact with
the preferences of all in a circuit system, where each step
the individual will interact with a different activity and
object of preference, for example, dance, sing, paint,
cooking, gardening, and others, according to group and
therapist creativity. The therapist will assume the role of
group guide, in front of the exercises and always gener-
ate positive feedback to each exercise instruction. The
positive feedback provided will be done verbally after
each task, with positive reinforcement and incentive
phrases during the practice of the exercise.
Specifically, in the last 2 weeks of the protocol (seventh

and eighth weeks), the fourth pillar of EMPOWER-PD
(winning autonomy and power for an active life), will be
composed by a booklet (Additional file 3) with circuit im-
ages and suggestions of dynamics and progressions
(already done in weeks 1 to 6 of the protocol) that will be
chosen by the participant based on their preferences. The
booklet will be formulated by the therapist according to
the information from the group collected by contact with
them in all sessions, being adapted for each population
that receive the EMPOWER-PD. It will be composed of
multiple choice options of stretching, main part, progres-
sion, preferences, and cooling; all chosen according to the
group previously at the beginning of the activity. Through-
out the sessions of the last 2 weeks, the therapist will be-
come less active in the stages of construction of the

exercises, duration, and frequency of the exercise, passing
such responsibility to the individuals themselves. The
intervention will continue to be supervised, but the ther-
apist will be present as a source of guidance stimuli for
the group, how initially controlling the time of each part,
suggesting the time to progress and others according to
the necessity of the group.
The warm-ups will always count on varied exercises

that stimulate the activation of the body’s own percep-
tion and the relationship between the groups. The exer-
cises will use music, interaction with their own body and
their colleagues, and their suggestions of warm-up exer-
cises based on their own knowledge about physical activ-
ity previously practiced. A “back to calm” stage will
feature breathing and meditative exercises with the goal
of to perceive sensations in their body after the exercise.
In addition to the feedback provided after each task, at
the end of each session, a talk wheel is held about their
perceptions of the session and the repercussion under
their daily routine.

Conventional physical therapy (CPh) The sessions are
given by two physiotherapists and unlike EMPOWER-
PD, a conventional physical therapy will not address mo-
tivational factors available in the preferences of the
individual and during all sessions. The physiotherapist
will be the main responsible for assembling, controlling,
and directing the interventions in relation to each

Fig. 2 EMPOWER-PD protocol
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proposed exercise, their durations, intensities, and fre-
quency for all the 8 weeks (Fig. 3).
The therapists will have free choice to use feedbacks,

and their instructions will be more related to the execu-
tion of the exercise than to the stimulus of
self-knowledge of the patient. In this way, the warm-ups
will have active joint mobilization exercises, increasing
the speed of movement progressively according to the
therapist’s command to the group. In the “back to calm”
stage, breathing exercises will be performed, starting
from diaphragmatic exercises to sustained inspiration
and inspiration in times with the association of the
upper limbs.
The training will follow the same EMPOWER-PD base

structure (mixed, varied, and in blocks), featuring walking
in solo, sit-and-lift, and pivot training with specific pro-
gressions for each stage of the circuit and increasing the
level of difficulty of the complete task by increasing the
speed from the therapist’s command. All the participants
recruited and enrolled to the CPh will be training at the
same time as well as in the Empower-PD group. However,
we will control the exercise intensity (55 to 85% of HRmax,
as described previously). The therapy will be in group but
without doubles or trios. The materials used in this proto-
col are the same as the EMPOWER-PD with the addition
of the timer to control the execution speed of the circuit
in some stages of the CPh protocol. The description of the
exercises and their progressions during each week are ex-
plained in Table 2.

Outcomes

Primary outcomes Adherence will be assessed through
retention and attendance rates. The retention rate will
be analyzed by the percentage of participants completing
all sessions of the intervention (16 in total) as well as the
percentage of participants present in each step of study
until the last evaluation at the follow-up period. Attend-
ance rate will be analyzed by the mean of presences of
the participants divided by the number of sessions of-
fered during the 8-week intervention, multiplied by 100.
The recruitment rate will be expressed by percentage
and analyzed by the number of eligible individuals re-
cruited per month. We will consider a recruitment and
retained rate of > 80% as feasible to conduct a future
randomized control trial. Safety will be reported by the
number of adverse events. Adverse events were defined
as exercise intolerance, injuries, or falls during the inter-
vention [39], considering < 5% of occurrence of adverse
as acceptable to conduct a future randomized control
trial. The acceptability of the protocol by the participants
will be better elucidated by the qualitative analysis in a
general way (Fig. 4).

Secondary outcomes The qualitative assessment about
motivation, health empowerment, and the dependency of
professional supervision at post follow-up period will be
done by two researchers during an in-person interview, in
a private room, and recorded for further transcription

Fig. 3 Conventional physical therapy protocol
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line-by-line and analysis. The questions will follow investi-
gating the motivation in different steps of the study and
are described in Table 3:
The quantitative outcomes will investigate the prelim-

inary effectiveness of the EMPOWER-PD on mobility,
gait, fatigue, and aerobic function/endurance. Mobility
will be assessed by the Timed up and Go test (TUG)
which consists in walk a distance of 3 m, go beyond the
horizontal mark located on the floor, turn on its axis,
and return to sit again on the same chair. The time of
all tasks will be timed and classified according to falls
risk for PD individuals (< 11 s) [40, 41].

Gait will be evaluated by the Dynamic Gait Index
(DGI) that assesses the gait in different sensorial con-
texts for eight tasks, which will be classified in a score of
0 to 3. The maximum score is the 24 points indicating a
gait performance capable of adapting the different de-
mands proposed by the test [42].
To assess the fatigue, we will use the Fatigue Severity

Scale (FSS). The scale evaluates the impact of fatigue on
motivation, exercise, physical functioning, accomplishing
tasks and responsibilities, and interfering with work,
family, or social life. Contains 9 items, in which the rat-
ing scores range from 1 to 7 for each statement. The

Fig. 4 Schedule of enrolment, interventions, and assessments. SPIRIT recommendation. Legend: t-1, before allocation; t0, allocated; t1, baseline; t2,
post-intervention; t3, post-follow-up; CPh, conventional physical therapy; TUG, Timed Up and Go; DGI, Dynamic Gait Index; FSS, Fatigue Severity Scale;
6MWT, 6-min walk test
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highest scores (maximum 63 points) indicate more se-
vere fatigue [43].
The 6-min-walk test (6MWT) will quantify the aerobic

function/endurance. The participants will walk 30m for 6
min, spinning the cones positioned in the final 50 cm after
the starting and finishing point of the track. The total
number of laps is multiplied by 60 (30m + 30m) and
added to the distance in meters from the last lap resulting
in the total distance covered in the test [44, 45].

Procedures
The baseline assessment will be conducted once partici-
pants have given informed consent. All interviews/scales
will be applied individually in a private setting by a
blinded researcher, and all participants will receive an
identification number. All evaluation will be performed
in the afternoon, with individuals on the “on” phase of
the medication. Demographics and eligibility criteria in-
formation will be collected at the baseline step. From
there, the volunteers eligible in the inclusion criteria will
be randomized into one of the two groups (EMPOW-
ER-PD group and conventional physical therapy group)
by a second researcher not involved in other steps.
Participants allocated to both groups will receive 8

weeks of intervention that will occur at the same time in
different places to minimize individuals’ awareness of
the differences between interventions. Then, the partici-
pants will be assessed at post-intervention, always by the
same physiotherapist research, followed by a follow-up
period of 4 weeks. The main objective of this stage of
the study is to verify if the intervention would be a
source of motivation/empowerment of health for a more
proactive life, and in this way, decrease the dependency
of professional supervision to remain active. For this, the
participant will remain 4 weeks without any guidance
from the therapist. After this, they will be contacted by
phone to schedule the final evaluation, which will be

performed on all outcome variables of the others stages
of the study. Participants who drop out of the study will
also be contacted by phone for the final evaluation.

Data management and analysis
For the feasibility analysis, the results will be expressed
as percentage and numbers referring to adherence, re-
cruitment rates, and safety, respectively. After qualitative
data collection, two authors will perform the total tran-
scription of the audios and notes line-by-line. Then, two
authors will start the codification of the corpus. After
transcription, the corpus will be codified in numbers
and their respective groups (e.g., # ID1emp, # ID5cph)
by a blinded third researcher, for the later analysis by a
fourth researcher. Codes will then be consolidated into
categories after an extensive exploration of the material
and interpretation of the data obtained according to the-
matic analysis of the content. From this, entire research
team will discuss to formulate inferences.
To verify the preliminary effectiveness regarding quan-

titative outcomes, the descriptive analysis will be per-
formed with frequency, central tendency, and variability
(mean and standard deviation or median and interquar-
tile interval) in the statistical program SPSS 20.0 for
Windows (IBM-USA). All results of the preliminary effi-
cacy of the feasibility trial will be described as estimates
of 95% confidence interval. An intention-to-treat ana-
lysis will be done with participants including who even-
tually will be missed in any part of the study.

Discussion
It is widely mentioned in the literature that individual with
PD have important barriers in adherence and motivation
with regards to maintaining an active lifestyle [3, 5, 6].
However, few studies have sought practical changes to in-
crease individual’s motivation and empowerment, most of
which are qualitative [5, 11]. EMPOWER-PD is innovative

Table 3 Distribution of questions in the study steps

Steps Week Question

Baseline 0 1. What made you seek physical therapy?
2. What does Parkinson’s disease mean in your life?
3. What are your expectations with physiotherapy?

Post-intervention 8 4. What this physiotherapy program meant in your life?
5. What did you think about the physiotherapy program that you participated?
6. After physical therapy, do you think you will be able to perform the exercises at
home after discharge? What made you feel more or less capable?

7. Now at the end of the supervised treatment, what is your opinion of the expectations
that you had at the outset?

Post follow-up 12 8. Were you able to do this exercise without supervision in your daily life?
a) How was your experience?
b) If you cannot do, what were the reasons?
9. After this period without supervision, what has this physiotherapy program meant in the
last months of your life?

10. After your participation in this study, the reasons that make you seek physiotherapy are
the same?

Note: Script assembled after pretest and familiarization with three individuals with PD.
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because it has the potential to identify and harness intrin-
sic motivation [2, 12] (through the self-knowledge of its
capacities and limitations), developing with the partici-
pant, a path to empowerment of their health. We believe
that this kind of approach, centered on individual prefer-
ences, would provide a source of motivation/empower-
ment of health and perhaps decrease the dependency of
professional supervision to remain active.
In this way, this study protocol was developed to analyze

the individual in its totality, including their expectations and
perceptions of their own body. Based on this, the design of
the pilot study was planned, aiming to investigate the feasi-
bility aspects such as adherence/recruitment rates and safety
as well as the receptivity of the participants to this new phys-
ical therapy approach. The preliminary effectiveness regard-
ing motor and non-motor symptoms will be also addressed
generating future data for sample size calculations for an ad-
equately powered analysis. In addition, from the qualitative
variables, the pilot study will investigate the meaning of the
protocol in their life, the real motives that prevent the con-
tinuity of physical exercise practice, and autonomy in the
management of their health [5, 7]. Through interviews, indi-
viduals have the opportunity to verbalize their reflections on
the perceived outcome of rehabilitation, leading to an aware-
ness of the efficacy of an active life and their own limitations
and capabilities, allowing the passage of time the patient’s
passive state to a more proactive disposition [5, 9].
This protocol is the first step towards a new vision of

physical therapy care for both PD individuals and therapists
[7]. Its validation and application will bring many other is-
sues, changes, and limitations that will come along the way,
enabling your deepening, enhancement, and incentive by
futures clinical trials. However, the message the
EMPOWER-PD carries and what we want to find on this
path is that the exercise is no longer a medical obligation,
but an act of care with itself. This act of caring is the source
of approximation of the people involved in this seeking to
live empowered health and well-being with themselves and
with the others. The present study hopes to stimulate many
other studies, protocols, and revisions that aim at studying
the patient-centered approach to empower PD individuals.
Believing that the efficacy of specialized physiotherapy in
PD is maintained [2, 3, 46], but with a different way to see
the therapist and the individual with PD [2, 12]. If feasible,
this pilot randomized controlled trial may help guide a lar-
ger, definitive, randomized controlled trial to determine the
effectiveness of EMPOWER-PD intervention in patients
with Parkinson’s disease.

Trial status
The EMPOWER-PD trial started in December 2016. Re-
cruitment commenced in August 2017 and will continue
until March 2018. The end date for the trial is October
2018.
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