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Evaluation of functional mobility of patients with
stroke sequela after treatment in hydrotherapy pool
using the Timed Up and Go Test

Avaliacao da mobilidade funcional do paciente com sequela de AVC apds tratamento na
piscina terapéutica, utilizando o teste Timed Up and Go

Daniel Gongalves dos Santos!, Andréa Sanches Navarro Pegoraro!, Carolina Vilela Abrantes!, Fabio Jakaitis?,
Silvia Gusman', Simone Cristina Bifulco!

ABSTRACT

Objective: To evaluate the functional mobility of patients with stroke
over 12 sessions of hydrotherapy. Methods: Ten stroke patients aged
between 5 and 85 years were evaluated by means of the Timed Up and
Go test, which contains some items, such as balance, walking speed,
changing directions, and standing up from a seated position. The
study patients performed the test before and after each hydrotherapy
session (total of 12 sessions). Each individual was compared to him/
herself both short-term (pre- and post-therapy) and long-term (after 12
therapy sessions). Result: Comparing baseline and after 12 sessions,
it was noted that the 10 patients improved their performance, with a
decrease in time to execute the Timed Up and Go test. Conclusion: An
exercise program in a hydrotherapy pool was beneficial for functional
mobility performance improvement in stroke patients.

Keywords: Physical therapy modalities; Hydrotherapy; Stroke/
rehabilitation; Postural balance; Gait; Stereotypic movement disorder

RESUMO

Objetivo: Avaliar a mobilidade funcional de pacientes com acidente
vascular cerebral no decorrer de 12 sessoes de hidroterapia.
Métodos: Foram avaliados 10 pacientes com acidente vascular
cerebral com idades entre 5 e 85 anos por meio do teste Timed Up
and Go, que contém itens como equilibrio, velocidade da marcha,
mudanca de direcdo e transferéncia de sentado para em pé. Os
pacientes do estudo realizaram o teste antes e depois de cada
sessdo de hidroterapia (total de 12 terapias). Cada individuo foi
comparado com ele mesmo, a curto prazo (pré e pds-terapia) e a
longo prazo (apds 12 terapias). Resultado: Comparados no inicio e

ao final das 12 sessoes, verificou-se que os 10 pacientes melhoraram
sua performance, apresentando diminuicdo do tempo na execucéo
do teste Timed Up and Go. Conclusao: O programa de exercicios
em piscina terapéutica foi benéfico para melhora da performance da
mobilidade funcional de pacientes portadores de acidente vascular
cerebral.

Descritores: Modalidades de fisioterapia; Hidroterapia; Acidente
vascular cerebral/reabilitagao; Equilibrio postural; Marcha; Transtorno
de movimento estereotipado

INTRODUCTION

It is estimated that annually 20 million new cases of
stroke occur worldwide. Of this total, approximately
five million individuals may die. The remaining 15
million are non-fatal cases of stroke, and one third of
them evolve with some neurological sequela. Thus, it
constitutes one of the main causes of death and disability
all over the world™®.

Stroke has clinical manifestations that reflect the
site and extent of the vascular lesion®. Lesions of the
corticospinal system after a stroke interfere in daily
activities, mobility and communication. Patients with
stroke sequelae demonstrate difficulty in controlling
the beginning of movement, as well as voluntary motor
control®. The primary cause of this interference is
spasticity, compromising the ability of the patient to
produce and regulate voluntary movement. Spasticity may
result in static deformities; nevertheless, it may also alter
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joint angulations during dynamic gait®. Evidence that
supports this argument includes reduced angular speed in
spastic muscles during isolated joint movement ©.

Motor dysfunction is one of the most frequently
encountered problems after a stroke. Motor deficit
is characterized by hemiplegia or hemiparesis of the
opposite side of the cerebral hemisphere. Hypotonia is
generally presentimmediately after stroke, and has a short
duration. Very rarely, hypotonia may persist indefinitely.
Spasticity emerges in about 90% of the cases and triggers
an increased resistance to passive mobilization, which
hinders or makes active movement impossible, and
makes voluntary motor activity difficult with a deficit in
movement amplitude and muscle strength®.

The gait pattern of hemiparetic patients varies
according to the anatomical site, extent of the lesion,
compensatory mechanisms developed, degree of muscle
tone, preserved selective motor control, balance, and
possible sensitivity modifications®.

Hemiparetic gait is common in patients with spastic
hemiparesis and displays alterations in speed, cadence,
symmetry, time, and stride length, maladjustments as
to posture, balance and protective reaction, alterations
in muscle tone and as to the pattern of neural
activation, primarily on the paretic side, characterized
by difficulties in initiation and duration of strides and
in determining how much muscle strength will be
necessary to walk®,

The use of water in treating sensory-motor
dysfunctions caused by stroke is an ancient practice™.
Treatment in a therapeutic pool is based on a few
physical principles that direct the intervention of the
physical therapist. Fluctuation and water density may
facilitate or resist movements, sustain or dislocate the
body®. The hydrostatic pressure helps to decrease
weight load, to resolve edema, and may serve as a
respiratory exercise®!?. Viscosity causes resistance to
dislocationV.

Variations in the aquatic environment, such as the
production of turbulence, create an interesting medium
for working on static and dynamic balance". Movement
in aqueous medium may be modified in numerous ways,
creating diverse therapeutic situations13).

Among the results of published investigations, there are
confirmed therapeutic effects of hydrotherapy, especially
benefits such as increased range of movement, decreased
muscle tension, relaxation, analgesia, improved circulation,
absorption of inflammatory exudate and debridement
of lesions, as well as increments in muscular strength and
resistance, reeducation of paralyzed muscles, enhancement
of balance and proprioception, besides improvement in
functional activities and gait. Muscle spasms may be reduced
by heat of water, helping to lessen spasticity. The authors
further sustain that immersion in water leads to decreased

muscle tone, while pain may be reduced by thermal stimuli.
Additionally, immersion in water facilitates joint mobility,
related to reduction of body weight¥.

OBJECTIVE
To assess the functional mobility of stroke patients over
the period of 12 hydrotherapy sessions.

METHODS

To conduct this study, we used the Timed Up and
Go (TUG) test, which has provided good results, for
instance the balance test that involves some functional
maneuvers, such as getting up from a chair, walking,
turning around, and sitting down again 19,

A Technos Digital Quartz® chronometer was used, as
well as an YP2151/8P reference counter to assess walking
time of the patients before and after therapy. Also used
was a standard chair in which the patients initiated the
test, and then transferred to a standing position.

The TUG test was utilized at the beginning and end
of hydrotherapy for a total of 12 therapy sessions. This
test evaluates the functional mobility of the individual,
including items such as balance, gait speed, and getting
up from a sitting to a standing position (when timing is
begun), walking 3 m, returning the 3 m and sitting on
the chair again until their backs lean against the back of
the chair (when timing is stopped)®!17.

As an intervention, standardized hydrotherapy
exercises were performed by the research subjects,
including stretching, muscle strengthening, and balance
and walking training, within the limits of needs and
capacity of each study individual.

Included in the study were patients who presented
with diagnoses of ischemic stroke and/or hemorrhagic
stroke with a hemiparetic predominance, with ages 5 to
85 years and walking with any type of aid (cane, crutches
and/or walker).

Excluded from the study were patients presenting
with associated pathologies that could compromise
the performance of the task, with cognitive deficits,
wheelchair users, and those who did not agree with the
Informed Consent Form, as per Resolution # 196/96 of
the National Committee on Ethics in Research.

The inclusion of patients of different and discrepant
ages, such as 5 and 85 years, was based on the need for
the test to be used in individuals capable of walking and
following instructions, according to the inclusion and
exclusion criteria cited above.

The present study was directed towards comparing
the functional mobility performance of each patient
with him/herself, not considering diagnostic differences
(ischemic stroke / hemorrhagic stroke), the side affected,
or differences in age.
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This study was approved by the Research Ethics
Committee of the Hospital Israelita Albert Einstein
(HIAE), under Protocol # 09/1133.

RESULTS

Seventeen stroke patients were selected who engage in
hydrotherapy at the HIAE. Seven of these were excluded,
since they did not meet the defined inclusion criteria.
The 10 remaining patients (8 men) formed a group with
supervised gait and affected hemibody (right or left side).
The representation of these data may be found on table 1.

Table 1. Clinical data of study participants

Patient Sex Age Involved side  Gait (FIM)
Patient 1 M 67 Left FIM 6
Patient 2 M 84 Right FIM 5
Patient 3 F 7 Right FIM 6
Patient 4 M 55 Right FIM 6
Patient 5 M 83 Left FIM 5
Patient 6 M 47 Right FIM 5
Patient 7 M 64 Right FIM 6
Patient 8 F 22 Right FIM 6
Patient 9 M 57 Left FIM5
Patient 10 M 66 Right FIM5

FIM: Functional Independence Measure.

Table 2 shows the mean time of the test performance
within each session. Therefore, it indicates the mean
test time during pre-therapy and mean test time post-
therapy obtained within each session, over the 12
hydrotherapy sessions (short-term).

Table 2. Mean of pre-therapy and post-therapy considering each of the 12
hydrotherapy sessions (short term)

Patient Mean Time
(pré- and post-therapy) (seconds)
Patient 1 Mean (pre-therapy) 44"
Mean (post-therapy) 4"
Patient 2 Mean (pre-therapy) mn"
Mean (post-therapy) 56"
Patient 3 Mean (pre-therapy) 8"
Mean (post-therapy) 7
Patient 4 Mean (pre-therapy) 16"
Mean (post-therapy) 15"
Patient 5 Mean (pre-therapy) 29"
Mean (post-therapy) 29"
Patient 6 Mean (pre-therapy) 134"
Mean (post-therapy) 79"
Patient 7 Mean (pre-therapy) 11"
Mean (post-therapy) 10"
Patient 8 Mean (pre-therapy) 12"
Mean (post-therapy) 1"
Patient 9 Mean (pre-therapy) 73"
Mean (post-therapy) 85"
Patient 10 Mean (pre-therapy) 27"
Mean (post-therapy) 27"
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Table 3 shows the comparison of the long-term
performance of each study patient, that is, over the
period of the 12 sessions, comparing the pre-test of the
first day of assessment with the post-test of the last day
of assessment.

Table 3. Comparing the pre-test of the first assessment with the post-test of the
last assessment

Patient Before/after 12 sessions Time (seconds)
Patient 1 Before 12 sessions 52”34
After 12 sessions 36”51
Patient 2 Before 12 sessions 61783
After 12 sessions 54”03
Patient 3 Before 12 sessions 8”31
After 12 sessions 7"06
Patient 4 Before 12 sessions 22"03
After 12 sessions 15769
Patient 5 Before 12 sessions 34"67
After 12 sessions 29758
Patient 6 Before 12 sessions 101"11
After 12 sessions 76"
Patient 7 Before 12 sessions 14"51
After 12 sessions 9”53
Patient 8 Before 12 sessions 13784
After 12 sessions 11”65
Patient 9 Before 12 sessions 89”17
After 12 sessions 88"7
Patient 10 Before 12 sessions 37"9
After 12 sessions 24"03

Within this context, comparing the pre-test of the first
evaluation day and the post-test of the last evaluation
day, it was noted that all ten patients decreased their
long-term time averages, therefore, they improved their
performance.

Figure 1 shows the interferences that the sector of
aquatic physical therapy caused in applying the TUG
test. Complaints were recorded on each test applied to
the patients.

10% 3 Feeling cold

20%

B Post-hydrotherapy fatigue
O Prior tiredness

O Wet floor

10% B Wet body

OFear

B Dynamics of the sector

10%

20%

O Lack of comprehension

Figure 1. Interferences of the sector in the Timed Up and Go test

In the short-term evaluation, that is, when the
mean was calculated for pre- and post-therapy of the
12 sessions, results showed two patients that maintained
the same performance time for carrying out TUG and
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one patient that increased the time to perform the same
activity, as is shown on table 4.

Table 4. Patients who maintained or increased time in performance of the test
when checking the mean time of each therapy within 12 hydrotherapy sessions

Patient (before, /:Illflte::'ntherapy) Time (seconds)
Patient 5 Mean (before therapy) 29"

Mean (after therapy) 29"
Patient 9 Mean (before therapy) 73"

Mean (after therapy) 85"
Patient 10 Mean (before therapy) 27"

Mean (after therapy) 21"
DISCUSSION

According to the data obtained from the CVA patients
in this study, when the comparison was made between
the pre-test of the first evaluation with the post-test of
the last evaluation, we noted that all patients decreased
their respective times. This fact gives us the information
that, in the long run, aquatic physical therapy may
improve the functional mobility of stroke patients 19,
For the short-term, that is, when calculating the mean
among the 12 pre- and post-therapy sessions, the
results pointed out patients who maintained the same
performance or who increased their time of performance
of the TUG.

Within this context, we may associate the lack of
decrease in the short-term testing performance time
possibly to the complaints and interferences that the
sector of hydrotherapy presented during the application
of the TUG test, since these same patients obtained an
improvement, that is, a decrease in time to carry out a
task when the first day of evaluation was compared to
the last (long-term).

The TUG test was carried out within the sector of
aquatic physical therapy of the HIAE, following the
criteria standardized in the validation study of this
same test!®!); however, during the time of evaluations,
we noted interferences in the sector of hydrotherapy
in the application of the test at some point, affecting
the patterns established by the article that validates
TUGU"®. The following interferences were complaints
mentioned by patients after applications of the test:
feeling cold, post-hydrotherapy fatigue, prior tiredness,
wet floor, wet bodies, fear, dynamics of the sector, and
lack of comprehension of the test.

Inorder for the result of an evaluation performed within
asector of physical therapy to be the most reliable possible,
we felt the need to resolve the components interfering in
its application. Therefore, in future studies, we could have
a safer method of evaluation and consequently, results
that are more consistent and precise.

With this, for the use of the TUG test in the sector
of aquatic physical therapy, we suggest that the patient
perform the test wearing his/her habitual clothing
before and after the aquatic physical therapy activity;
before the test, it is important that the evaluation site
be totally dry and tranquil; besides verbal instructions,
the test could be demonstrated by the rater before the
patient performs his part, for better understanding of
what is required; some form of fatigue index could be
applied before and after the test, so that prior fatigue
does not interfere in the performance - if the patient
is already very tired, the test should not be performed
on that day; the more anxious patients or those with
restricted time to remain in the sector should also be
excluded from the test.

These measures serve as precautions and would not
alter the standard of the test described in its validation
study'®.

CONCLUSION

The results obtained in this study showed that all
patients with stroke sequelae experienced improvements
in their functional mobility performance during the
12 hydrotherapy sessions, comparing the first day of
evaluation with the final day of the 12t session.

These data evidence that a program of exercises
in a therapeutic pool may be beneficial for improving
performance of functional mobility in patients with
stroke.

We suggest that in future studies, the test be applied
in such a way that the environment does not hinder the
mobility of patients, so that we may collect increasingly
correct data on the condition of functional mobility of
stroke patients after treatment in a therapeutic pool.
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