The importance of balance and postural control in the recovery of stroke patients
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Introduction.According to the criteria of WHO, stroke is a health condition that causes focal or global brain disorders
(1), but without an apparent nonvascular cause. Stroke is considered the third leading cause of death in industrialized
countries and accounts for 9% of all deaths, being considered one of the largest cases of disability in the world. Due to
the medical, social and economic consequences that it causes, stroke is considered a public health issue. Purpose of
research. The study starts from the idea that in the recovery of stroke patients it is important to have an individualized
physiotherapy program adapted to the functional parts of each patient, having the role of improving the static and
dynamic balance, of achieving postural control and finally functional independence. Material and method. The study
included a number of 22 patients with sequelae stroke. They made physiotherapy, occupational therapy and
occupational therapy sessions in the ambulatory, with the length of 1 hour, 3 times a week, in total 15 sessions. The
evaluation of the patient was performed in the beginning of the treatment and at the end of it. Scales were used to
assess mobility, static and dynamic balance, gait and functional independence. Results. The application of
individualized treatment adapted to the functional body of each patient allowed a rapid recovery for the vast majority
of the studied patients. The values obtained in the tests and evaluation scales are in accordance with the clinical
evolution of the patients. Conclusions.The application of the treatment by kinetic therapy, work therapy and
occupational therapy to the 22 patients, for a period of 3 weeks pointed out the reduction of pain, the improvement of
movements, the recovery of transfers and gait, the postural improvement.
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Introduction
According to the criteria of WHO, stroke is a
health condition that causes focal or global brain
disorders (1), but without an apparent nonvascular
cause. Some symptoms of the stroke can be similar
to the symptoms of some tumours - gliomas
( motor, sensitive, cognitive dysfunctions ) (2) or
with manifestations of the Alzheimer's disease
(cognitive dysfunctions, the decrease in the
functional independence, the decrease in the
ability to carry out the daily activities) (3), health
conditions that may be encountered in balance
disorders. Countries with a low living standard are
very often affected. Globally, stroke is the second
leading cause of death in people over the age of 60
and the fifth leading cause of death in the 15-59
age group (4).
Stroke is considered the third leading cause of
death in industrialized countries and accounts for
9% of all deaths, being considered one of the

largest cases of disability in the world. There are
studies (3) that demonstrate the link between
inflammation and a cerebral vascular event with an
ischemic character such as stroke. Thus, the Creactive protein marker is correlated to the
prognosis and severity of the disease, but it is also
related to the degree of motor deficit quantified by
the MRC scale (5). The number of patients
diagnosed with stroke is increasing due to the
aging of the population (4). Due to the medical,
social and economic consequences that it causes,
stroke is considered a public health issue (1).
In the US, but also globally, stroke is the leading
cause of disability. Physiotherapy and occupational
therapy that have a role in the motor recovery of
limbs and gait are studied; however, the role of
robotic therapy, stem cell therapy and repetitive
transcranial magnetic stimulation is studied, too
(6).
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the stroke, during which the brain must adapt to the
challenges of the environment.
It is known that stroke is associated to changes of
the static balance (sitting position) and of the
dynamic balance (orthostatism). In the lower limbs,
the balance between the agonist / antagonist
muscles is disturbed, whereas the modifications at
the cortex level affect posture, balance and
coordination (18).
The motor ability is very important and depends on
2 factors: restitution and substitution of function.
For a stroke patient, it is important to resume daily
activities, walking skills, cognition and language.
The Basic Daily Activities (ADL) are consistent
with the patients' clinical condition, the severity of
the stroke (19, 20, 21), the progress of motor
activities in the first weeks (1, 22, 23). Therefore,
personal care recovers faster than dressing,
walking, going up or down the stairs. As for the
skills, it is important to actively control the
radiocarpal joints, the extension of the toes,
especially in the first 72 hours after a stroke (24,
25). The ability to walk is correlated to the motor
defficit of the foot and the impossibility to move
(1, 19, 26, 27, 28). An important element for this
purpose is the independent balance in the sitting
and the force at the level of the hemiparetic leg.
The improvement of the balance in orthostatism is
the most important predicting factor to regain the
independence of the walk. The independent walk
correlates not only to the recovery of the motor
function of the foot, but also to balance.
That is why the control of the balance is the most
important prognosis factor in the recovery of the
walk after stroke (16,27,29,30,31,32,33).
In order to recover the static and dynamic balance
and therefore of the gait, tests and scales can be
applied: Trunk Control Test, PASS, Berg scale,
"Up and go" tests and Tinetti. In order to detect the
ability to achieve balance after stroke based on
scales, (1,34,35) it is necessary to evaluate the
internal receptivity and the external adaptation
reaction (1,36). Very important is the external
reaction by which the orthostatic balance is
actually associated to modifications in the hip
performance. (37, 8, 39) The motor recovery of the
lower limb is not always associated to the
functional recovery of the gait (1).
The internal response is limited because it cannot
be quantified clinically and it does not provide data

In stroke, early recovery is very important for the
social professional and family reintegration. In this
context, the determination of the functional
prognosis is useful to make the recovery plan
(especially spontaneous) and the recovery of the
deficit (1). It is known that some patients can
recover completely in hours or days after a stroke,
in comparison to other patients whose
improvement is not obtained even after a long
time. If the stroke patient was diagnosed prior to
neurological suffering with a degenerative
condition in the supporting joints, then the body's
stability, posture and balance were affected,
especially during the gait, which means that the
recovery program will be individualized and
focused on establishing the functionality (7).
A study (8) conducted in 2017 shows that the
incidence of stroke is higher in men in comparison
to women. Stroke is a heterogeneous health
condition, but there is a mathematical probability
that can be observed at the level of recovery (9,10)
which means that a mathematical regularity is
taken into account. Thus, motor recovery is
determined by the time parameter and is restricted
in the first 3 months after stroke (1, 11,12).
Significant improvements are found in the first
weeks so that the recovery is uniform after 4-12
weeks (1, 13).
After analyzing post-stroke recovery patterns, it
was found that for the upper and lower limbs as
well as for the trunk, the recovery pattern appears
to be the same, leading to the idea that spontaneous
motor recovery is determined by common
underlying mechanisms. (1) The mechanisms
underlying to spontaneous recovery, shown by the
decrease in the primary motor deficits, are not
known (1,14). However, age is an independent
element (1, 14,15,16) and the occurrence of stroke
should not be linked to aging (16 ).
Studies (1,12,17) show that there is a longitudinal
regression mode for the recovery of the upper and
lower limbs (especially in the first 10 weeks and
80% of the improvement is ensured), even the
ability to walk (12,17 ).
However, functional improvements depend on the
development ability of certain adapted motor
strategies. It is about learning to make up for lost
motor functions and to substitute functions, a
process that takes place more than 3 months after
373

The postural assessment scale for stroke patients
(PASS) allows the assessment of sitting balance
and orthostatism (40). It includes 12 items and
evaluates the performances during the period of
keeping / changing the lying position, sitting and
orthostatism.
The first part evaluates the possibility of keeping
the posture through 5 items rated 0-3, whereas the
second part evaluates the ability to change the
posture from lying to sitting, then sittingorthostatism, with a score between 0-3. The
maximum score is 36, which is useful to assess
functional independence (1,41) PASS is a
functional balance test used especially in stroke
patients with marked balance deficit. It is
especially useful in the beginning of the poststroke recovery period (1).
Another possibility to assess the ability of the
stroke patient to achieve static and dynamic
balance is the Berg scale with 14 items and a
maximum score of 56 points. It is considered a
reference (1) in the assessment of balance in stroke
patients and is considered a valid, reliable and
sensitive test for stroke patients (1, 37, 41, 42, 43).
Thus, for balance, the Berg scale quantifies 14
actions with values from 0 to 4.
For mobility, the scale of movement skills is used
and follows 10 actions quantified between 0-2. For
the static, dynamic and walking balance, the Up
and Go test and Tinetti test can be used.
Virtually all these functional tests follow balance,
postural control and transfers.
The studied patients were observed in terms of
behavior, cognition and motor function. It was
found that patients spend 35% of the day in bed,
out of which 28% resting and only 10% were
involved in activities that could improve mobility
and prevent complications.
During the treatment, the contact with the
physiotherapist represented 4.16% and only 5 days
/ week. At weekends, even if they repeated the
physical therapy program at home, it was not the
intensity with which they worked in the physical
therapy room and were supervised.
The objectives of the recovery program were: pain
reduction, re-education of the grip, increased
muscle strength, the re-education of balance and
postural control, re-education of gait, stability,
training to resume daily activities and an increase
in the quality of life.

related to the worsening or improvement of the
patient's condition (35).
The recovery of stroke patients is complex and
involves the re-education of primary deficiencies,
the promotion of adapted motor strategies in order
to obtain compensation of a function, the recovery
of basic daily activities (ADL) .
Scales for mobility, static and dynamic balance can
be used to assess the postural control.
Purpose of research
The study starts from the idea that in the recovery
of stroke patients it is important to have an
individualized physiotherapy program adapted to
the functional parts of each patient, having the role
of improving the static and dynamic balance, of
achieving postural control and finally functional
independence.
Material and method
The study included a number of 22 patients
(40.91% women and 59.09% men) with sequelae
stroke. They made physiotherapy, occupational
therapy and occupational therapy sessions in the
ambulatory, with the length of 1 hour, 3 times a
week, in total 15 sessions. Kinetic therapy included
passive and active exercises (in bed and at the edge
of the bed), balance exercises, transfers (in
orthostatism) and gait training. The evaluation of
the patient was performed in the beginning of the
treatment and at the end of it. Scales were used to
assess mobility, static and dynamic balance, gait
and functional independence.
The criteria for inclusion in the study were: age
40-70, patients with clinical and imaging diagnosis
of stroke, with hemiparesis, without comorbidities
in decompensated stages, patients who agreed to
participate in the study.
The exclusion criteria were: age <40 and> 70,
patients with neurological and mental disorders,
cognitive and speech disorders, patients with
associated musculoskeletal disorders, associated
heart and respiratory disorders and patients who
did not agree to participate.
The study was conducted according to the rules of
ethics and deontology in force.
In this context the following were applied: VAS
scale for pain assessment, BERG scale for balance,
movement skills scale for mobility assessment,
PASS scale, Up and Go test and Tinetti for
balance, postural control, gait.
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Following the data collection, it is found that out of
the 22 patients in the study group, a number of 13
(59.09%) were men and 9 (40.91%) women.
Table no. 1 Distribution of patients by age groups

change of patients' posture at different times, static
and dynamic, there is an improvement of 40.74%
at the postural assessment scale (PASS) at the final
evaluation moment. The results can be found in
Table 3 and in Graph 3.
Table no. 3. Evolution of the values of the scales
for balance

It was found that there were 4 patients (18.19%) in
the age group of 40-50, 10 patients (45.45%) in the
age group of 51-60 and 8 patients (36.36%) in the
age group of 61-70..

Graph. no. 2 Evolution of the values of the scales
for balance
The evolution of the 22 patients on the Up and Go
scale is shown in Graph no. 5.
There is an improvement in transfers, in the vast
majority of patients, with statistically significant
results, but there have also been cases of patients
5,7, 11, 15, 20 in which the evolution is longer in
terms of recovery.

Graph no. 1 Distribution of patients by age groups
and gender
Statistical analysis
The data obtained in the evaluation were processed
in Microsoft Excel files and the median, standard
deviation were used, and the t-student test was
applied to compare the results and confirm the
hypothesis. The results are considered statistical
significant for p <0.05.
Results
In the study group, the pain was evaluated with the
help of the VAS scale and it was found at the time
of T2 of the assessment a reduction of the pain
phenomenon by 41.67%, as shown in the table.
Table no. 2. Evolution of pain using the VAS scale

Graph no. 3. Evolution of patients in the Up and
Go test
At the BERG scale, the improvement of the
movement is statistically significant in all patients.

By applying the BERG scale, it was found that the
execution of the movements improved by 22.82%
at the time of T2 of the evaluation.
The Tinetti test shows an improvement in some
components of gait by 22.82% at the time of T2 of
the evaluation, which explains the increase in the
possibility of movement in patients to gain
functional independence.
The Up and Go test also showed an increase of
53.85% at time T2 compared to time T1, which
shows the adaptation of patients to the new
functional status and better performance of
transfers and gait. As for the maintenance and

Graph no. 4. The evolution of the patients' mobility
through the Berg scale
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The improvement of the gait, found by the Tinetti
scale, is statistically significant in patients, less in
patients 7, 8, 11, 20.

The values obtained in the tests and evaluation
scales are in accordance with the clinical evolution
of the patients.
Conclusions
The application of the treatment by kinetic therapy,
work therapy and occupational therapy to the 22
patients, for a period of 3 weeks (a 1-hour session
3 times a week) pointed out the following:
-the reduction of pain in all patients, with
statistically significant results
-the improvement of movements in all patients, the
results being statistically significant
-the improvement of gait in the studied patients,
with statistically significant results, but with a
slowdown in recovery in 4 patients
-the recovery of transfers and gait in the studied
patients, with statistically significant results, but
also with a slower recovery in a number of 5
patients
- the postural improvement in 19 of the 22 patients,
with statistically significant results .
After taking into account the obtained results, it is
necessary to re-evaluate the patients who presented
delayed evolution and to readjust the recovery
program to their clinical-functional status.
The degenerative health conditions, the cardiac
ones, the hip fracture, may severely
influence the prognosis of the stroke and the
patient 's quality of life.
All patients need a careful assessment of their
functional, motor, sensory, cognitive abilities in
order to choose recovery strategies. Thus, some
patients will have a recovery program based on
reducing primary deficits, whereas another group
will have a recovery program with a functional
purpose, based on the compensation of a function.
Furthermore, it is necessary for the patients'
families to become more involved in their recovery
program, positively influencing social, family and
professional reintegration.
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Graph no. 5. The evolution of the patients' gait by
using the Tinetti scale
The postural evolution by the PASS scale, recorded
statistically significant results in the study patients,
except for patients 7, 9, 15, 20.

Graph no. 6. Postural evaluation of the patients by
the PASS scale
Discussions
At the scales applied in this study, the results
obtained are statistically significant, as shown by
the results of the applied t-student test where the
values are <0.05.
Table no. 4. The values of the t-student test

Also for pain, assessed using the VAS scale, the
results are statistically significant, the value of p
being <0.05, namely p = 0.0392.
The application of individualized treatment
adapted to the functional body of each patient
allowed a rapid recovery for the vast majority of
the studied patients, with small exceptions in
patients 5,7,8,9,11,15,20. They were found to be
slow in recovery either on mobility, posture or gait.
In such a context, these patients will need a
readjustment of the recovery program to the
clinical-functional body of each patient, and on the
other hand their awareness that the recovery
program has results after working in the
physiotherapy room but also at home.
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