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ABSTRACT

Kinetotherapy programs decrease the deficits and improve the quality of life in patients
with stroke, but the access to these programs is quite poor. Our study aimed to measure the
benefits in functionality and quality of life gained by patients with stroke following a
kinetotherapy in-hospital program. We studied 105 patients with stroke (81% ischemic and 19%
hemorrhagic), median age 61 years (min 23, max 82), 55% males, and median duration from the
acute event 5 months (min 2; max 45 months). Patients were tested at three moments (admission,
discharge, 6 months after discharge) measuring their pain (VAS), spasticity (Ashworth Scale),
functional independence (Functional Independence Measure Scale) and quality of life (SF 36).
Patients gained significant improvements in pain, functional independence and especially quality
of life. Our results underline the importance of access to appropriate rehabilitation therapy for
patients with stroke.

KEYWORDS: functional independence, kinetotherapy programs, quality of life, pain,
spasticity.

1. INTRODUCTION

A stroke, cerebrovascular accident (CVA), cerebrovascular insult (CVI), or brain attack is
the loss of brain function due to a disturbance in the blood supply of the brain, consequence to
either ischemia or hemorrhage [1]. Around 80% of the strokes are ischemic, meanwhile 15% are
hemorrhagic [2]. Ischemic stroke can be caused either by a blood clot or another substance
(plaque, fatty material) that travels through the blood stream to a brain artery (the embolic
stroke), or a blood clot forms inside an artery that supplies blood to the brain (thrombotic stroke).
Both situations lead to an occlusion of blood vessels supplying brain tissue, with consequent
deprivation of oxygen and nutrients, neuronal death and irreversible brain injury. Ischemic risk
factors include age older than 40 years, heart disease, high blood pressure, smoking, diabetes,
high blood cholesterol levels, illegal drug use, recent childbirth, previous history of transient
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ischemic attack, inactive lifestyle and lack of exercises, obesity, current or past history of blood
clots [3]. Hemorrhagic stroke occurs when a blood vessel suddenly ruptures and blood leaks
directly into brain tissue and/or into the clear cerebrospinal fluid that surrounds the brain and fills
the ventricles, brain damage being related in this case to the leaked blood which irritates and
harms the brain cells. As hemorrhagic risk factors high blood pressure, smoking, illegal drug use
(especial cocaine and 'crystal meth'), use of warfarin and other blood thickening drugs should be
mentioned [4].

Worldwide, stroke is the third main cause of mortality and morbidity in developing
countries (after myocardial infarction and cancer) and the most important reason of long term
disability [5]. Every year around 15 million people worldwide suffer a stroke, among which 5
million die and another 5 million remain with a permanent disability, thus affecting profoundly
the quality of life for the patient and the family as well [5]. According to American Heart
Society, stroke tends to be more common in men (incidence and prevalence rate 33% and 41%
respectively, both higher than in females), but more severe in women (1 month case fatality of
24.7% compared with 19.7% in men) [6]. Stroke mortality is three to four times higher in
Romania than the EU countries average [7]. The stroke prevalence for Romania is 0,1% for the
less than 40 years group of age, 1,8% for the 40-55 years interval, 53% for 55-70 years and
13,9% for higher than 70 years, Romania being situated in top ten of stroke incidence worldwide,
with also a higher incidence for primary cerebral hemorrhagic incident [8].

Stroke treatment management relies on correct diagnosis of ischemic or hemorrhagic
etiology, followed up by cardiovascular, respiratory and neurological assessment and
rehabilitation therapy. Rehabilitation after stroke aims to preserve or improve range of motion,
muscle strength, bowel and bladder function, functional and cognitive abilities [9, 10]. To
prevent second disabilities and depression, rehabilitation procedures should begin as soon as
patients are medically stable [11, 12]. Regaining the ability to get out of bed and to transfer to a
chair or a wheelchair safely and independently is extremely important for the patient's
psychological and physical well-being [13 - 16]. Gait impairment, spasticity, visual field defects,
incoordination and aphasia require specific therapy. For hemiplegia novel treatments include:
constraint-induced movement therapy, robotic therapy, partial weight-supported ambulation and
total body vibration [17 — 20]. After a stroke, fine coordination may be absent so it is important
for patient's recovery to be directed to the occupational therapist [21 — 24]. Given the risen
frequency and debilitating consequences of this pathology, physical therapy must be granted
intensive attention for the outcome in reintegration management [25, 26]. Although the
recognized benefits of the kinetotherapy programs for both functionality and quality of life of the
patients with stroke, the access to these programs is quite poor in Romania.

2. AIM
Our study aimed to measure the benefits in functionality and quality of life gained by
patients with stroke following a kinetotherapy in-hospital program.

3. METHODS

We performed a prospective study on 105 patients with spastic hemiparesis secondary to
stroke, (55% males) admitted in a Rehabilitation Clinic during a 6 months period. Patients
followed a personalized rehabilitation program. They were examined at the admittance (T0), at
discharge — after two weeks of in-hospital rehabilitation program (T1) and in six months after
discharge (T2). We measured pain, spasticity, functional independence and quality of life, using
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respectively Visual Analogic Scale (VAS), the modified Ashworth Scale, the Functional
Independence Measure Scale (FIM) and SF 36 [27 - 30]. The chronic pain on the affected
hemibody was tested at shoulder and knee, in rest and at mobilization. Spasticity was measured
at hand’s flexors and thigh’s adductors on the affected part. The functional independence was
tested globally and by motor and cognitive component and for the assessment of quality of life
physical (PCS) and mental (MCS) scores of SF-36 were considered.

Principles for therapy: The major pathological problem for our patients was the abnormal
command of the nervous impulse, as the motor control was absent or deficient. Usually the
patient develops abnormal and stereotype schemes for basic movements and the recovery of the
normal schemes imposes firstly the suppression of the pathologic ones. Patient should do the
exercises without effort (efforts increase the spasticity through increasing tonic reflexes).
Decrease in spasticity will be achieved by using reflex-inhibitory schemes (these restrain
postural abnormal reactions and facilitate active automatic or volontary movements.
Components of the therapeutic program: We used a specific adapted rehabilitation program
that contained kinetotherapy, ergotherapy, therapeutic massage, paraffin wax and electrotherapy
[31, 32]. By kinethotherapy we aimed to decrease spasticity and increase motor control, to
conservate range of motion and to obtain an optimal elasticity for the soft tissues, and also to
prevent complications induced by a long stay in bed. By therapeutic massage we aimed to
improve the peripheral vascular pathology and by paraffin wax treatment to reduce spasticity and
enhance active movement. Electrotherapy (Hufschmidt/TENS/Ultrasound therapy) has been used
to control pain and spasticity.

Data analysis: quantitative variables were tested for normality using the Kolmogorov-Smirnov
test. Means and medians were calculated and the differences were compared between two
consecutive moments (T1 versus TO and T2 versus T1) using Wilcoxon signed-rank or Paired
Samples T test.

4. RESULTS

Our patients had a mean age of 60.07+13.300 years and a median of 61 years (minimum
23 — maximum 82 years), with a non-symmetric distribution by age (p=0.011, test Shapiro
Wilks). 81% among them had an ischemic stroke and 66% had affectation on their left part. The
median duration from the acute event has been of 5 months (minimum 2 — maximum 45
months), 57% having less than 6 months from the acute event.
Pain: In all situation the median score decreased after the kinethotherapy program and remained
low at six months follow-up (shoulder - rest: from 3 to 2 and 2 at TO, T1 and T2 respectively;
shoulder — mobilization: from 7 t0 5 and 4; knee — rest: from 3 to 2 and 2; knee — mobilization:
from 7 to 5 and 3). Distribution of pain scores is shown in Fig. 1.

Shoulder - rest
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Fig. 1. Distribution of Pain scores at TO, T1 and T2
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Fig 2. Distribution of patients according to the progress of their pain score

Generally, most of the patient had lower pain scores after six months, the progress being
apparently slightly higher during the admission than from T1 to T2 and slightly higher for
movement than in staying (no statistical significance proved).

Spasticity: Our program didn’t bring significant gains in decreasing spasticity. Most of the

patients tended to have an equal or increased spasticity at 6 months of both hand’s flexors and

thigh’s adductors, this being the natural course of the disease (Fig. 3). Maintaining spasticity
compared to baseline can be a target to motivate the patient.
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Fig 3. Distribution of patients according to the progress of their pain score

Functional independence: 94 out of 105 patients have significantly better functional scores at
discharge, and the results were maintained after 6 months (median FIM score incresed from 63 to
80 and 93 respectively, p<0.001). The improvement became visible especially for the motor
component (Fig 4).
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Fig. 4. Median FIM score by component Fig. 5. Average SF-36 scores for MCS and PCS

Quality of life: Significant improvements were found in quality of life after the therapeutic
program in both physical and mental components (PCS and MCS) (p<0.05, Paired Samples T
student test). Physical component had a lower average compared to the mental one at TO (higher
functionality affectation), but the gain in average reached 106%, meanwhile 55% gain in average
has been found for the mental component.

5. CONCLUSIONS

Our patients gained significant improvements in pain, functional independence and
especially quality of life following the kinetotherapy program. A tendency of the group towards
chronic pain was observed as regard for pain in shoulder and knee on the affected hemibody,
with low intensity during rest, and medium intensity during mobilization, and with a clear
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decreasing effect after kinetotherapy. Functional testing with FIM scale notes significant
progress at discharge and control compared to the precedent moments, for the total value and
especially motor component. Both physical and mental components of the quality of life
improved significantly between every two consecutive moments. The evaluation of spasticity
shows that it has not been significantly influenced by the specific rehabilitation program, thus
being necessary new therapeutic, pharmacological and non- pharmacological approaches, to
reduce spasticity of the wrist flexors and hip adductors. However, our results underline the
importance of access to appropriate rehabilitation therapy for patients with spastic hemiparesis
secondary to stroke.
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