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ABSTRACT

N

Background: Degenerative diseases such as Parkinson’s disease can lead to postural changes and muscular strength, this generates greater
impact on the individual, on his functional capacity, respiratory system, mobility and, quality of life (QOL). Objective: The aim of this study
was to verify the influence of the Global Posture Reeducation (GPR) method on respiratory muscle strength and QOL in patients with
Parkinson’s disease. Methods: Twenty volunteers, the average of age is 48.8 + 6.22 years, they are diagnosed with Parkinson’s disease
at level 2 to 3 by the Hoehn & Yahr Scale. They were submitted to the protocol of treatment with the GPR method in the postures of
Frog in the ground and ballerina, performed regularly twice a week lasting 60 minutes each session, for 6 weeks, totaling 12 sessions,
evaluated by PDQ-39 quality of life questionnaire and by inspiratory pressure measurements and Maximum expiratory value. Results: In
the quantitative analysis of inspiratory and expiratory muscle pressure, there was an increase in post-treatment for maximal inspiratory
pressure (MIP) (p <0.05) when compared to pre-treatment, as well as when compared with predicted values MIP and maximum expiratory
pressure (MEP) presented higher values (p <0.05). In terms of QoL domains: mobility (p =0.0009), daily life activity (p =0.0006), emotional
well-being (p = 0.001), cognition (p = 0.01) and physical discomfort were statistically significant in post-treatment. Conclusion: The use
of GPR in Parkinson’s disease has shown to be effective in the treatment of respiratory muscle strength and QoL.
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INTRODUCTION

The process of human aging is accompanied by progressive
physiological changes and decline of all biological systems, as
well as the central nervous system (CNS). It suffers a decrease
in brain volume due to progressive degeneration induced
by senescence!”, sometimes correlated with the onset of
pathologies associated with the neurodegenerative process,
generating considerable impacts on functional capacity®.
In this context, one of the main pathologies inherent to
this phase is Parkinson’s disease (PD) is characterized by
dysfunctions in the nuclei of the base, consequent to the
degeneration of component neurons, of the nigrostriatal
dopaminergic pathway®. Such depletion generates cognitive
and motor disabilities, they are manifested by a classical tetrad,
including resting tremor, bradykinesia, postural instability and
muscular rigidity®.

The respiratory system is compromised by tetrad, leading
to dysfunction due to respiratory muscle weakness in the
diaphragm, pectoral and intercostal, and consequently,
upper airway obstruction, atelectasis, retention of pulmonary
secretions and infections, decreased pulmonary compliance,

among others. The expiratory musculature is usually the
most compromised, aggravating the disease by reducing the
maximum expiratory pressure, lower expiratory flow and
increase in residual volume. Thus, the main cause of decreased
functional capacity and mortality of parkinsonian patients is
related to respiratory dynamics®.

Therefore, the physiotherapeutic treatment of the
PD patient should prioritize the delay of the biomechanical
and functional alterations, through methods such as global
postural reeducation (GPR), it treats the disharmonies of
the human body taking into account the individual needs
of each patient®. GPR is based on the benefits gained from
shortened musculature and isometric contractions, as well
as proprioceptive stimuli to promote stability, balance, and
alignment of body segments, improvement of respiratory
function, functionality, flexibility and quality of life (QoL)"®.

The benefits of GPR are obtained from practical exercises
avoiding and relieving several types of pain with movements
that aid in stretching and in the shape of the muscles®.
In view of the context of PD, the principles contained in the
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GPR implementation and the reduced number of studies,
correlating the method as a tool for the rehabilitation of
neurological disorders, especially PD, this study aimed to
discuss the performance of physiotherapy through this method
in the alterations in the respiratory muscle strength of these
patients.

METHODS

The study was carried out at the Clinical School of
Physiotherapy of the University of the Amazon after approval
of the Ethics Committee of the Institution whose protocol
n211490812.3.0000.5173 and signing of the free and informed
consent form. Twenty volunteers of both sexes, aged between
45 and 60 participated in this study, they have idiopathic PD
with grade 2 to 3 in the Modified Scale of Hoehn and Yahr(9,
they do not have cardiac arrhythmias and other associated
pathologies. Exclusion criteria were considered cognitive
deficit assessed by the mini mental state examination*?, in
case, they had presented during the treatment period the
disease progression or presented unforeseen events such
as falls and other types of domestic accidents that made
impossible to attend the sessions, as well as those who were
currently undergoing physical therapy. The flowchart of the
volunteers in the study is shown in figure 1.

Allvolunteers were submitted to the evaluation of maximal
respiratory pressures, they were positioned in a chair in a
sitting position. A nasal clip was used and requested after
spontaneous breathing cycles, an expiration followed by
maximal forced inspiration to measure the momentary capacity
of the inspiratory musculature to measure the expiratory
musculature, an inspiration followed by a forced maximum
expiration, lasting from 3 to 5 seconds, being considered
3 measures reproducible or acceptable and the average among
the repetitions*?. Maximal inspiratory pressure (MIP) was
measured during effort initiated from the residual volume,
while the maximal expiratory pressure (MEP) was measured
from the total lung capacity. The results were compared in pre
and post-treatment in the GPR group and related to predicted
values of normality and with the Parkinson’s group (PG),
however, they did not obtain intervention.

The PDQ-39 Scale was used to evaluate the Qol, it was
consisted of 39 items distributed in eight subscales: mobility,
activities of daily living (ADL’s), emotional well-being, stigma,
social support, cognition, communication and physical
discomfort, the score of each item can vary from 0 (never)
to 4 (always or impossible for me), totaling a score ranging
from 0 (no problem) to 100 (maximum problem level). The best
score obtained by the individual is the perception of QoL®*3,
Before long, the volunteers of the GPR group were submitted to
the GPR sessions individually, twice a week with approximate
duration of 60 minutes each session, totaling 12 sessions,
for six weeks, being applied by one of the researchers has
the training in the GPR method. The treatment was carried
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Figure 1. Flowchart of the volunteers.

out on a stretcher specific for the method, with dimensions
of 2 min length, 1 m in width and 75 cm in height and the
postures chosen for application of the GPR were the ground
frog and ballerina postures, they were maintained throughout
cervical traction and paradoxical breathing. Breathing was
taught to each volunteer before beginning the session and
remembered in subsequent sessions, afterwards, it was started
the application learning of each posture.

The frog posture was performed on the ground, where
initially each volunteer was positioned in dorsal decubitus
with open hip angle and arms open on the stretcher own GPR
and with the arms of the same being kept open. The initial
posture was maintained with arms in abduction, forearms in
supination, the palms of the hands were facing upwards; lower
limbs with abduction, hip flexion, and flexed knees until the
entire toe of the soles of the feet. The dorsal pompage was
performed, aiming the alignment of the dorsal and cervical
curvatures of the vertebral column, while the sacral pompage
sought the rectification of the lumbar spine. As the evolution
of the posture occurred and with the therapist maintaining
constant cervical traction and paradoxical breathing, the
volunteer arms and the upper limb supported on the same
was approximate of the trunk and the posture was finished as
soon as the volunteer acquired global extension in decubitus
dorsal to the anterior muscle chain®®, Subsequently, the
dancer’s posture was adopted with the volunteer in standing
position and initially remaining in semi-flexion of knees and
hip. With the gradual advancement of the posture and the
therapist maintaining constant cervical traction with the aid
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of paradoxical breathing, the volunteer finished the posture in
standing position with extension of knees, hip and shoulders
and flexion of trunk to posterior muscular chain¥, During both
postures, isometric contractions were also performed between
the upper and lower segments and were variable among the
volunteers, due to fatigue and muscle shortening presented
by them. The isometric contractions were performed without
joint movement, with muscle contractions without change in
their length according to verbal and tactile stimulation given by
the therapist according to the need presented by the volunteer.

Statistical analysis was performed in the BioEstat
5.3 program, where descriptive statistics were used to
characterize the sample, with a significance level of p<0.05
for the null hypothesis. Initially, to test the assumptions of
the statistical tests, the D’Agostino normality test was applied
to the respiratory force variables. The Bonferroni test was
used for analysis of variance of maximal inspiratory force
and maximal expiratory force, for pre and post-treatment
comparisons and for Student’s t-test for QoL.

RESULTS

The sample of this study was composed, in its totality, of
100% male subjects, the average age of 48.8 + 6.22 years, and
the initial diagnosis of PD occurred on average 5 + 2.91 years.
It was found through the modified Hoehn and Yahr scale, 80%
of patients were in stage 2 and 20% in stage 3. In relation to
the values predicted for respiratory muscle strength there was
a positive increase, the predicted MIP values (-109.5 + 7.8)
reached an average of -150.7 + 76.4 after treatment (p <0.05).
Regarding MEP, statistical differences in post-treatment
of predicted value were identified 118.9 + 7.9 compared
to pre-treatment (P <0.05), as well as when the predicted
value in the post-treatment GPR treatment 86.7 + 23.5)
(p <0, 05). When comparing the averages of the volunteers
in the pre- and post-treatment of GPR, the initial MIP was
-100.34 + 55.7, resulting in -150.7 + 76.4 at the end of
the treatment, revealing statistical significance (p < 0.05).
For MEP, with values of 85.33 + 18.8 pre-treatment and
86.7 + 23.5 post-treatment, the difference did not reach
statistical significance (p> 0.05). In regard to the analysis of
the QolL, on table 1 shows there was statistically significant
improvement for the studied sample in the domains: mobility
(p = 0.0009), daily life activity (p = 0.0006), emotional
well-being (p =0.001), cognition (p =0.01), physical discomfort
(p = 0.0007) and total score (p = 0.0001).

DISCUSSION

PD is the second most prevalent neurodegenerative
disease in the elderly because such motor symptoms (tremor,
bradykinesia, rigidity and postural instability) and non-motor
(neuropsychiatric, sensorial and autonomic disorders and sleep
disorders) affect the individual’s life in a multidimensional
way with functional limitation, causing greater dependence
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Table 1. Intragroup comparisons of PDQ-39 domains before and after
Global Postural Reeducation treatment.

Domains Pre-treatment Post-treatment P value
Mobility 11.3+6.8 4.0+3.3 0.0009*
Daily living 8.545.1 3.0£2.4 0.0006*
activity
Emotional well- 9.3t4.9 4.113.6 0.001*
being
Stigma 2.442.3 1.141.1 0.2
Social support 0.7+1.3 0.6+1.2 0.8
Cognition 3.442.5 1.1+0.9 0.01*
Communication 3.3£1.0 3.3¢1.0 1.0
Physical 6.41.1 2.9+15 0.0051*
discomfort
Total Score 50.9 22.6 0.0001*

*statistical significance

on ADLs and lower QoL™). CNS involvement culminates in
chronic degeneration of the dopaminergic neurons located in
the compact part of the neuronal black substance and causes
difficulties in motor control and impairment of respiratory
function, due to loss of flexibility of the respiratory muscles,
postural alterations, alterations in muscle activation and
coordination®®, The patients in the sample between levels
2 and 3 on the modified Hoehn and Yahr Scale presented
moderate impairment, with marked motor alterations and
manifestation of parkinsonian tetrad.

Although, much of the study of PD motor complications
and correlating respiratory dysfunctions in this context,
few studies describe this condition*”. The adoption of GPR
postures increase the flexibility, expandability and strength
of the respiratory muscles, as regards MIP (p <0.05), in which
the final mean (-150.7 + 76.4) exceeding the initial value
(-100.34 £ 55.7). This occurs, physiologically, by stimulating
addition of sarcomeres serially and in parallel, actively during
the execution of the stretching positions of the shortened
inspiratory musculature®®, However, the final mean MEP was
86.7 + 23.5, not statistically significant difference (p> 0.05)
with the pretreatment value of 85.33 + 18.8. Patients with PD
tend to present worsening of pulmonary function mainly due
to postural alteration, and this worsening may increase with
disease progression™, In our study, perhaps, the disease time
and degree of the disease did not contribute to the reduction
of expiratory muscle strength. Other studies prove the efficacy
of GPR as a beneficial treatment on ventilatory biomechanics
by referring to the individual as a whole and not the disease,
since the changes involve all systems. Through their postures,
stretching, body recognition, flexibility, contractions and
relaxation, the respiratory muscle chains are reeducated,
returning their correct functionalities, improving body mobility,
postural correction, tonicity, strengthening, rebalancing, body
awareness and harmonization of the chains*#29,
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A prospective study of 20 male students of the Physiotherapy
course at the Methodist University of Piracicaba corroborates
these findings, were a group was submitted to the relaxation
maneuver of the diaphragm at the beginning, preparing it
for stretching. They used GPR’s “frog on the floor with open
arms” posture to stretch the respiratory muscle strings for
30 minutes, twice a week for eight weeks, totaling 16 sessions.
At the end we observed that the treated group obtained
a significant difference to the spirometric data collected
before the training?Y. During the performance of the GPR
technique, there are cardiovascular alterations it may be
justified by thoracic mobility, it was observed in a study
done with 09 university students, showing an increase in
physiological variables such as systolic blood pressure, diastolic
blood pressure, mean arterial pressure and double product in
healthy individuals, it may also have occurred in the present
study, but it was not investigated, however, according to the
authors, physiological values return immediately to the end
of the technique by thoracic re-adjustment, this alteration of
the thoracic cavity may increase the work respiratory rate, it
culminates in an increase in the values of respiratory muscle
strength throughout the protocol applied??.

Studies on GPR efficacy are scarce, even though it is widely
used in clinical practice. The technique already comprises
the treatment of dysfunctions / pathologies such as stroke,
temporomandibular dysfunction, scoliosis, fibromyalgia,
urinary incontinence, among others®?®. Though it is still difficult
to find literatures portraying GPR in the individual with PD.
The PD patient usually assumes a characteristic posture with
the head in slight flexion, trunk leaning forward, moderate
flexion of the leg over the thigh and the forearm over the arm,
ventrally flexed trunk and digital tweezers in the hands, as a
compensatory posture and safety due to motor alterations and
difficulty in anticipatory and balance reactions®??. Depression
and motor and non-motor aspects in ADL’s directly affect
patients’ independence, which may justify a reduction in the
Qol of patients with PD?), The subjects with PD has impaired
functional capacity, evolving over time. In addition to the
CNS changes, the patient still suffers from the functional
decline due to aging, it generally leads to their social isolation,
physical inactivity, fragility, risk of falls, mobility problems,
among others, and consequently result in dependence and
poor QoL®®),

The present study demonstrated GPR postures promote
a statistically significant improvement in QoL in the domains
of mobility (p = 0.0009), ADL’s (p = 0.0006), well being
emotional (p =0.001), cognition (p =0.01), physical discomfort
(p = 0.0007) and total score (p = 0.0001). GPR generates
benefits in the parkinsonian quality of life, due to the personal
and quantitative unblocking and reduction of its functional
limitations, through proprioceptive stimulation, tonus,
strengthening, flexibility and stretching®?.
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The Pilates method (PM) has similar benefits to GPR,
as both favor balance and motor coordination, functional
independence, body awareness, postural correction, increase
muscle strength and endurance, decrease shortening, improve
flexibility, physical fitness, mental, respiratory capacity, ADL,
self-esteem and QOL?*%®), In the case study, a participant,
67 years of age was diagnosed with PD, a protocol was
elaborated with 20 PM exercises in soil, ball and apparatus
(Cadillac, Step Chair and Reformer). As a result, PDQ-391*%
showed an improvement of 76.8% in the QoL of the
volunteer®®, The experimental study of an uncontrolled clinical
trial, performed at the neurology outpatient clinic of the
Hospital das Clinicas of the Federal University of Pernambuco,
also measured QoL through PDQ-39 and verified improvement
in several domains of the questionnaire, including cognition,
after the virtual reality*?,

CONCLUSION

The present study contributes with significant results
adopting GPR postures method, it helped to increase
inspiratory muscle strength and the quality of life of patients
with Parkinson’s disease.
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