
 

_______________________________________________________________________________________________________________________________ 

OA Maced J Med Sci. 2015 Dec 15; 3(4):601-606.                                                                                                                                                                        601 

 

 

ID Design 2012/DOOEL Skopje 
Open Access Macedonian Journal of Medical Sciences. 2015 Dec 15; 3(4):601-606. 
http://dx.doi.org/10.3889/oamjms.2015.105 
eISSN: 1857-9655 
Clinical Science 

  

 

 
Influence of Kinesitherapy on Balance Reactions in Patients with 
Ischemic Stroke in the Chronic Period 

 
 
 
Danche Vasileva

1*
, Daniela Lubenova

2
, Marija Mihova

3
, Antoaneta Dimitrova

2
,
 
Kristin Grigorova-Petrova

2
  

 
1
University "Goce Delchev", Faculty of Medical Sciences, Shtip, Republic of Macedonia; 

2
National Sports Academy, Physical 

Therapy and Rehabilitation, Sofia, Bulgaria; 
3
Ss Cyril and Methodius University of Skopje, Faculty of Computer Sciences 

and Engineering, Skopje, Republic of Macedonia 

 

 

 

Citation: Vasileva D, Lubenova D, Mihova M, Dimitrova 
A, Grigorova-Petrova K. Influence of Kinesitherapy on 
Balance Reactions in Patients with Ischemic Stroke in the 
Chronic Period. OA Maced J Med Sci. 2015 Dec 15; 
3(4):601-606. http://dx.doi.org/10.3889/oamjms.2015.105 

Key words: Kinesitherapy; Balance reactions; Ischemic 
stroke; Chronic period; Neurodevelopmental treatment; 
Physical activity. 

*
Correspondence: Miss Dance Vasileva. University 
“Goce Delchev”, Faculty of Medical Sciences, Krste 
Misirkov no. 10-А, Stip 2000, Republic of Macedonia. E-
Mail: dance.vasileva@ugd.edu.mk 

Received: 15-Aug-2015; Revised: 11-Sep-2015; 
Accepted: 18-Sep-2015; Online first: 28-Sep-2015 

Copyright: © 2015 Danche Vasileva, Daniela Lubenova, 
Marija Mihova, Antoaneta Dimitrova, Kristin Grigorova-
Petrova.  This is an open access article distributed under 
the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original author 
and source are credited. 

Competing Interests: The authors have declared that no 
competing interests exist. 

 

 

 

 

 

 

Abstract  

AIM: The study aims to trace the influence of specialized kinesitherapeutic methodology (SKTM) on 
balance reactions in patients with ischemic stroke in the chronic period (ISChP).  

MATERIAL AND METHODS: A prospective, multicenter study with 56 patients with ISChP. 
Evaluation of balance reactions using Berg Balance Scale - BBS, includes implementation of 14 
tasks with increasing difficulty reflecting the usual activities of everyday life. The first 5 assignments 
are used to assess the main balance potential and the remaining 9 (6th to 14th task) include more 
sophisticated balance tasks.  

RESULTS: The patients were found with a significant improvement in balance opportunities, 
according to the scale of Berg. Compared to initial data there is a significant increase in the number 
of points in the measured indicators for functional and static balance. In absolute terms, positive 
change is most pronounced during the 1st month with a level of significance of p <0.001.  

CONCLUSION: The applied specialized kinesitherapeutic methodology continued later as adapted 
exercise program at home, and significantly improved equilibrium reactions in patients with postural 
disorders because of ischemic stroke and is with a supportive prolonged exposure. 

 
 
 
 
 
 

Introduction 

 

Stroke is the leading cause of disability, as 
approximately two thirds of patients have residual 
neurological damage, mainly hemiparesis, which 
affects balance and gait. Some of the major gait 
disturbances after stroke are characterized with 
inadequate postural control, higher risk of falling in all 
stages after stroke [1], walking slowly and a need of 
more energy in motion [2, 3]. 

Postural control is the ability to hold the centre 
of gravity of the body in the footprint while sitting and 
standing. It is a variable indicator that combines both 
mobility and stability and it is a necessary condition for 
taking and holding the necessary posture when 
performing controlled and coordinated motor activity 

[4]. Impaired postural control reduces the ability of 
independence in everyday life [5]. Patients who 
suffered stroke have limited physical activity that 
alters the extra sensorimotor control, postural control, 
musculoskeletal and autonomous control. This 
creates progressive cardiovascular risk for 
development of the disease, a predisposition to 
recurrent stroke, and delayed reactions [6-9], leading 
to long-term restrictions, hampered physical 
performance and social adaptation of the patients 
[10]. Asymmetric postural control and difficulty in 
walking in patients who suffered stroke are due to 
many factors, such as reduced muscle strength, 
imbalance in weight distribution, impaired 
proprioception, increased tendon reflexes, spasticity 
and impaired motor control [11] and it is obvious that 
the training and assessment are often focused on the 
tasks to pass the weight on the body [12-14].  
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With the development of neurorehabilitation 
and principles of motor control in recent years new 
therapeutic approaches have been developed for 
patients with hemiparesis. One is neurostimulilate 
therapy on Bobath (Neurodevelopmental Treatment - 
NDT) [15]. This approach is constantly evolving and 
widely used in neurological practice [16]. It is entirely 
based on the principles of motor training [17, 18]. 
These are related to stimulation of neuroplasticity and 
storage of the cells around the infarction zone. For 
example, neurons which are anatomically associated 
with the infarction zone, in the process of recovering 
from the depressing state, restore function by causing 
plastic changes like receptor hypersensitivity and 
dendritic growth of new internerval paths. Recent 
studies indicate that plasticity is further stimulated by 
physical activity [19, 20]. The central mechanisms of 
neuroplasticity are not fully understood. It is known 
that in the earlier period of brain injury processes of 
restitution, compensation and reorganization and 
adaptive strategies occur. In the late period (after 6 
months) with functional imaging an organization of 
new neural network is established which covers the 
damaged premorbid network [21]. 

The aim of this study is to trace the influence 
of specialized kinesitherapeutic methodology (SKTM) 
on static and functional balance reactions in patients 
with ischemic stroke in the chronic period (ISChP), 
which was developed based on the principles of motor 
control, motor training and modern guidelines of 
neurostimulative therapy of Bobath 
(Neurodevelopmental Treatment - NDT). 

 

 

Material and Methods 

 

Methodology of the Study 

This is a prospective, multicenter study with 
56 patients with ISChP (32 men and 24 women with 
disease duration of 5 months to 1 year). The survey 
was conducted between 2012-2015 in a specialized 
office for physical therapy Faculty of Medical Sciences 
at the University "Goce Delchev" - Shtip, Macedonia 
and Specialized Hospital for post treatment and 
rehabilitation - Pancharevo - Sofia, Bulgaria. 

The clinical characteristics of the patients are 
given in Table 1. According to the stage of 
Brunnstrom the severity of paresis is medium of the 
upper and lower limb. Patients can perform the 
following active movements: lifting the arm to 90 
degrees, initial extension in elbow, wrist and fingers. 
In the lower limb possible movements are the 
following: extension in the knee and the initial dorsal 
flexion in the ankle joint. Muscle tone is slightly 
increased, according to the scale of Ashworth [22]. 

 

Table 1: Clinical characteristics of the contingent at the 
beginning of the study 

 
 

Age 
_ 

Х±SD 

 
 

Weight 
_ 

Х±SD 

 
 

Height 
_ 

Х±SD 

Brunnstrom- 
upper limb 

 
_ 

Х±SD 

Brunnstrom - 
lower limb 

 
_ 

Х±SD 

Ashworth –  
upper limb 

 
_ 

Х±SD 

Ashworth – 
lower limb 

 
_ 

Х±SD 

 
63.2±8.8 

 
77.9±10.1 

 
169.2±6.4 

 
4.2±0.7 

 
4.8±0.6 

 
1.6±0.6 

 
1.1±0.5 

_ 
X ± SD – average value and standard deviation. 

 

Due to homogeneity in the study, patients 
were selected by the following criteria: not have 
severe respiratory insufficiency, cardiovascular 
insufficiency (third functional class), uncontrolled 
diabetes mellitus, cognitive and memory disorders, 
acute thrombophlebitis, severe decubital ulcer, severe 
orthopedic disorders impairing coordination and gait, 
ischemic heart disease, malignancies, severe 
progressive neurological disorders and to have given 
a written consent to participate in the study. All 
patients were able to move independently or with 
assistance and without serious problems in 
communication, with a pre-prescribed medication by 
neurologists, including antithrombotic and 
antihypertensive drugs. 

For the assessment of the initial functional 
status of the patients, Brunnstrom test was used, 
whereas for measuring objectivity of muscle tone 
before treatment - the scale of Ashworth [22]. For 
determining changes in static and dynamic balance 
before and after the treatment the Berg Balance test 
was used. It has strong psychometric properties and it 
is valuable in the evaluation of clinical change balance 
after stroke [23]. The original test involves performing 
14 tasks with increasing difficulty, reflecting the usual 
activities of everyday life (getting up from a sitting 
position, picking up an object from the floor, standing 
on one leg, turning, reaching, stepping on block). The 
first 5 assignments are used to assess the main 
equilibrium potential and the remaining 9 (6

th
 to 14

th
 

task) include more sophisticated balance tasks. 
Patients’ abilities such as maintaining balance in 
performing tasks with gradual reduction of the 
footprint, weight transfer to the body, turning and 
reaching are assessed. The first task is performed in a 
sitting position and ends with standing on one leg. 
Assessment is carried out by using a 5 point scale (0-
4) depending on the ability of performing a given task. 
The higher score means better ability for making that 
move. These grades are based on clearly defined 
criteria [24]. 

All indicators in the patients were evaluated 
four times - at the beginning of the study, on the 10th 
day, during the 1st month and during the 3rd month 
after the start of the SKTM. 

 

Methods of physical therapy 

All patients were treated with antithrombotic 
drug and antihypertensive drugs and through a 
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specialized 10-day SKTM, which later continues to be 
performed as adapted exercise program at home for a 
period of three months [15]. It was developed based 
on neurostimulative therapy of Bobath 
(Neurodevelopmental Treatment - NDT) and 
principles of motor control. It is applied daily of 
moderate exercise intensity and duration of about 40-
50 minutes. In the introductory part, the exercises are 
aimed at preparing the body for the upcoming 
exercises, gradual adaptation of the cardiovascular 
system (chest and diaphragmatic breathing). The 
main part of the kinesitherapy includes exercises for 
the transition from the occipital lying to standing 
exercises for upper limb and control of the shoulder 
girdle, lower limb exercises and control of the body, 
pelvis and walking. The final part includes relaxation 
exercises to patients. 

 

Statistics 

The obtained data were processed 
statistically using descriptive analysis, analysis of 
variance and alternative analyzes. Paired Samples 
Test is used to compare the parameters at the 
beginning, on 10

th
 day, during the 1st and during the 

3
rd

 month after the kinesitherapy. Correlation analysis 
Pearson was used and p-value less than 0.01 were 
considered statistically significant. 

 

 

Results 

 

Results of the study in patients with ISChP 
before treatment and after kinesitherapy are 
summarized in Table 2 and Table 3, and the ratio 
between obtanied and baseline parameters and the 
importance of changes in the patients is shown in 
Figure 1. 

 

Figure 1: Change in the total number of points for static and 

functional balance, according to the scale of Berg presented as a 

ratio of the results and the initial (baseline) values; *** P <0.001 - a 

significant difference compared to the initial (baseline) values 

 

Patients were found to improve significantly in 
balance opportunities, according to the scale of Berg. 
Compared to baseline (initial) data there is a 

significant increase in the number of points in the 
measured indicators for functional and static balance 
(Table 2). 

Table 2: Prospective evaluation of static and functional 
balance in the scale of Berg, before and after the kinesitherapy 
(in points) 

Parameters 

At the 
beginning 
(n=56) 
_ 
Х±SD 

10th  day 
(n=56) 
 
_ 
Х±SD 

1st month 
(n=56) 
 
_ 
Х±SD 

3rd month 
(n=56) 
 
_ 
Х±SD 

Static balance     
Standing with collected feet (Berg 7) 1.7±0.7 3.6±0.4 *** 4.0±0.1  *** 3.9±0.1 *** 

Standing with eyes closed (Berg 6) 1.4±0.5 3.3±0.5 *** 3.9±0.1 *** 3.9±0.2 *** 

Standing tandem (Berg 13) 1.5±1.1 3.3±0.7 *** 3.6±0.4  *** 3.6±0.4 *** 

Standing on one leg (Berg 14) 0.6±0.4 2.7±0.7 *** 3.4±0.5 *** 3.4±0.5 *** 

Functional balance     

Getting up from seating to standing 
(Berg 1) 

2.1±1.0 3.8±0.3 *** 4.0±0.1 *** 4.0±0.5 *** 

Standing without support (Berg 2) 2.9±1.0 3.8±0.3 *** 4.0±0.2*** 4.0±0.4*** 

Sitting without back support - feet 
on the floor (Berg 3) 

3.9±0.9 3.8±0.4 *** 4.0±0.2  *** 4.0±0.4 *** 

Sitting posture of (Berg 4) 1.7±0.5 3.7±0.4 *** 4.0±0.2 *** 4.0±0.5*** 

Moving forward from the seating of 
the chair (Berg 5) 

2.4±0.6 3.9±0.2 *** 4.0±0.3  *** 4.0±0.4  *** 

Reaching forward with outstretched 
hands (Berg 8) 

1.7±0.6 3.7±0.4 *** 4.0±0.2 *** 4.0±0.5 *** 

Lifting from the floor by standing 
(Berg 9) 

1.8±1.1 3.5±0.6 *** 3.9±0.2  *** 3.8±0.3 *** 

Rotate from standing (Berg 10) 1.6±0.6 3.7±0.4 *** 4.0±0.1  *** 4.0±0.1*** 

Rotate for 360 ° (Berg11) 1.8±0.8 3.5±0.6 *** 3.8±0.3 *** 3.8±0.3 *** 

Of standing without support with 
hands- stepping on a block 
sequentially with both feet (Berg 12) 

1.4±1.0 3.1±0.9 *** 3.6±0.4 *** 3.6±0.4 *** 

_ 
X ± SD – average value and standard deviation, *** p <0.001 = significant difference 
compared with baseline values. 

 

Such are the results of the points, according 
to the same test. The initial amount is 26.85, then a 
tendency to increase to 49.92 points can be noticed 
on day 10. In absolute terms, positive change is most 
pronounced during the 1st month (54.57), with a level 
of significance p <0.001 (Table 3 and Figure 1). 

Table 3: Prospective evaluation of the total number of points 
on the Berg Balance Scale, before and after kinesitherapy (in 
points) 

 

Parameters 
At the beginning (n=56) 

_ 
Х±SD 

10th day (n=56) 
_ 

Х±SD 

1st month (n=56) 
_ 

Х±SD 

3rd month (n=56) 
_ 

Х±SD 

 
Total Points 

 
26.85±9.02 

 
49.92±5.67 *** 

 
54.57±1.71 *** 

 
54.32±2.07 *** 

_ 
X ± SD - averagevalue and standard deviation, *** p <0.001 = significant difference 
compared with baseline values. 
 

 

There is a significant relationship between 
static and dynamic balance, with established objective 
correlations between indicators of the Berg Balance 
Scale during treatment. 

The results obtained from static equilibrium 
parameter for Berg 7, Berg 13 and Berg 14, i.e. the 
possibility to stand with feet put together, putting one 
foot in front of the other leg and to stand on one leg 
are positively correlated with the changes observed in 
the indicators of functional balance of Berg 9 and Berg 
12 on lifting an object from the floor by standing and 
standing without support of the arms, stepping on a 
block with both feet in turns / in sequence. 

The increased ability in patients to stand 
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alone with feet put together is associated with the 
increased opportunity to raise the object from the floor 
in a standing position, as between the change of 
indicators a significant positive correlation is 
registered (r = 0.445, p = 001) on the 10th day. During 
the 1

st
 month, the results of Berg 7 are constant and 

correlation cannot be calculated. During the 3
rd

 month 
of the observation, the correlation was r = 0.556 and p 
= 0.000 and adopted a significance level of p <0.01. 

Improving the ability to stand alone with feet 
put together associated with increasing the possibility 
of standing without support with hands, stepping on a 
block with both feet in turns/in sequence, as between 
the change of indicators a significant positive 
correlation is registered (r = 0.768, p = 0.000, with 
significance level p <0.01) on day 10 of the study. 
During the 3rd month, the correlation was r = 0.189, p 
= 164 and is assumed to be correlated with the level 
of significance p <0.05. As already noted the 1st 
month results of Berg 7 are constant and correlation 
can not be calculated. 

The results obtained from parameter Berg 13 
on increasing the opportunity to put one foot in front of 
the other foot, arms crossed over the chest associate 
with improving the ability to raise the object from the 
floor in a standing position, as between the change of 
indicators a significant positive correlation is 
registered (r = 0.422, p = 001, with a level of 
significance of p <0.01) on day 10. During the 1

st
 

month the correlation was r = 0.403, p = 002, with a 
level of significance of p <0.01. During the 3

rd
 month 

of the observation, the correlation was r = 0.556 and p 
= 0.000 and adopted a significance level of p <0.01. 

Also improving the ability to put one foot in 
front of the other foot, with arms crossed over the 
chest is associated with increasing the possibility of 
standing without support of the arms, stepping on a 
block with both feet in turns / in sequence, as between 
the change of indicators a significant positive 
correlation is registered (r = 0.684, p = 0.000, with a 
level of significance of p <0.01) on day 10 of the 
study, which was significant during the 1

st
 month (r = 

0.673, p = 0.000, with a level of significance of p 
<0.01) and during the 3

rd
 month (r = 0.542, p = 0.000, 

with a level of significance of p <0.01). 

Improving the ability to stand on one leg is 
associated with an increased opportunity to raise the 
object from the floor in a standing position, as 
between the change of indicators a significant positive 
correlation is registered (r = 0.457, p = 0.000, with a 
level of significance of p <0.01) on day 10 of the 
study. During the 1

st
 month the correlation was r = 

0.258, p = 0.55, and is not considered to be in 
correlation with the level of significance p <0.05), and 
during the 3rd month again it is believed to correlate, 
as the positive correlation is (r = 0.469, p = 0.000, with 
a level of significance of p <0.01). 

Patients with an increased ability to stand on 

one leg are associated with an increased possibility of 
standing without support of the arms, stepping on a 
block with both feet in turns / in sequence, as between 
the change of indicators a significant positive 
correlation is registered (r = 0.789, p = 0.000 , with a 
level of significance of p <0.01) on day 10 of the 
study, which was significant during the1st month (r = 
0.641, p = 0.000, with a level of significance of p 
<0.01) and during the 3

rd
 month (r = 0.613, p = 0.000, 

with a level of significance of p <0.01). 

 

 

Discussion 

 

This study shows that the use of a specialized 
10-day SKTM, which was later continued as adapted 
exercise program at home for a period of three 
months, significantly improved static and functional 
balance of patients with ischemic stroke during the 
follow-up period. The positive change is permanent, 
with the clear improvement in the 1st month of 
treatment, and then the effect is continued up to 3 
months of the treatment.  

The beneficial effects of the applied physical 
therapy, developed on the basis of neural stimulation 
therapy of Bobath (Neurodevelopmental Treatment - 
NDT), connect to the included exercises to move from 
occipital to standing position, normalizing the control 
of the body and increasing autonomy in changing the 
basic position. The movements used for lower limb, 
pelvis, consistency of response and motor response in 
m. quadriceps femoris muscle strengthen and improve 
patients’ balance. The performance of these targeted 
movements associated with a shift of the body, lead to 
an increase in the speed and accuracy of 
performance [2, 3]. 

Similar findings from other studies suggest 
that neurostimulation therapy of Bobath 
(Neurodevelopmental Treatment - NDT) has a positive 
effect on the balance control of symmetrical 
distribution of body weight on paretic and nonparetic 
side and overall balance, objectified through the scale 
of Berg [20]. 

Several studies have shown that static 
balance, including training and sitting posture during 
various activities is essential for patients after stroke 
[26]. Stable standing requires a combination of 
elements including muscle strength, suitable afferent 
(low) signals and the ability to integrate these signals 
in the own body’s scheme. It is not enough to recover 
only one of the elements and this may lead to 
explanation, for example, why the physiological 
recovery of muscle function of paretic leg (especially 
in the first 3 months after stroke) does not necessarily 
lead to improved support functions and balance [27]. 
Static balance positively affects the functional balance 
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[2, 3]. For the balance, important role play the 
following: muscle activity with increased demands on 
postural control, voluntary movements of the body and 
increased response in practice [28, 29, 30]. 

Lasting positive effect of the application of 
SKTM can be explained by the continuous three-
month exercise, which improves the speed of 
performing the activities and postural control. Besides 
duration, repetition, focus and variability in 
performance of motor tasks are fundamental 
principles of motor training observed in the presented 
methodology. Repetitive tasks relate to an active 
motor sequence performed repeatedly during training 
with practices seeking clear functional purpose [31]. 
However, this does not mean that each repetition 
should be identical to the previous one. Instead, a 
slight variation between repetitions is applied for 
better training [32].  

The applied specialized kinesitherapeutic 
methodology, based on the principles of motor control, 
motor training and modern guidelines on 
neurostimulate therapy (neurodevelopmental 
treatment (NDT) continued later as exercise program 
at home, which significantly improves static and 
functional balance in patients with ischemic stroke in 
the chronic period and is with a supportive prolonged 
exposure. 

 

 

Acknowledgement  

 

None of the authors or their institution 
received commercial financial assistance related to 
this study. This work was partially supported by the 
University "Goce Delchev" - Shtip, Macedonia and the 
National Sports Academy "Vasil Levski" - Sofia, 
Bulgaria. We are grateful to the university 
management "Goce Delchev" - Shtip, Macedonia, 
National Sports Academy "Vasil Levski" - Sofia 
Specialized Hospital for post treatment and 
rehabilitation - Pancharevo - Sofia, Bulgaria for the 
unreserved support we were given. 

 

 

References  

1. Intercollegiate Stroke Working Party. National clinical guideline 
for stroke, 4th edition. London, Royal College of Physicians, 
2012. ISBN 978–1–86016–492–7 eISBN 978–1–86016–493–
4. 

2. Duysens J, Verheyden G, Massaad F, Meyns P, Smits-
Engelsman B, Jonkers U, Rehabilitation of gait and balance 
after CNS injury. In Dietz V, Ward N, Oxford Textbook of 
Neurorehabilitation, Oxford University Press, 2015: 211-227 
ISBN 978-0-19-967371-1. 

3. Dietz V, Ward N, Oxford Textbook of Neurorehabilitation, 
Oxford University Press, 2015. ISBN 978-0-19-967371-1. 
http://dx.doi.org/10.1093/med/9780199673711.001.0001 

4. Morioka, S., Hiyamizu, M., Yagi, F. The effects of an 
attentional demand tasks on standing posture control. J 
Physiol Anthropol Appl Human Sci. 2005; 24:215-219. 
http://dx.doi.org/10.2114/jpa.24.215 PMid:15930809 

5. Shumway-cook A,Woolacott M. Motor control: Traslating 
research into clinical practice (3rd ed). Philadelphia: Lippincott 
Williams & Wilkins, 2006. 

6. Dietz V, Berger W. Interlimb coordination of posture in patients 
with spastic paresis—impaired function of spinal reflexes. 
Brain. 1984;107:965-978. 
http://dx.doi.org/10.1093/brain/107.3.965 PMid:6478185 

7. Pang M, Eng J, Dawson A, Gylfadottir S. The use of aerobic 
exercise training in improving aerobic capacity in individuals 
with stroke: a meta-analysis. Clin Rehabil, 2006; 20(2):97-111. 
http://dx.doi.org/10.1191/0269215506cr926oa PMid:16541930 
PMCid:PMC3167867 

8. Hafer-Macko C, Ryan A, Ivey F, Macko R. Skeletal muscle 
changes after hemiparetic stroke and potential beneficial 
effects of exercise intervention strategies. Journal of 
Rehabilitation Research & Development. 2008;45(2):261–272. 
http://dx.doi.org/10.1682/JRRD.2007.02.0040 

9. National Stroke Foundation, Clinical Guidelines for Stroke 
Management. Melbourne: Australia, 2010. ISSBN0 – 978-0-
9805933-3-4 

10. Harvi R, Rot E, Ju D. Rehabilitation in stroke syndromes. In 
Bradom R, Physical medicine and rehabilitation. 3rd ed, 
Skopje: Tabernakul, 2011: 1175-1212. ISBN 978-608-210-
197-2. http://dx.doi.org/10.1016/B978-1-4377-0884-4.10050-3 

11. Brandstater M, de Bruin H, Gowland C, Clark B, Hemiplegic 
gait: analysis of temporal variables. Arch Phys Med Rehabil. 
1983; 64:583-587. PMid:6661021 

12. de Haart M, Geurts A, Dault M, Nienhuis B, Duysens J. 
Restoration of weight-shifting capacity in patients with 
postacute stroke: A rehabilitation cohort study. Arch Phys Med 
Rehabil. 2005;86(4):755-762. 
http://dx.doi.org/10.1016/j.apmr.2004.10.010 PMid:15827928 

13. Dimitrova A, Lubenova D, Stefanova D, Simeonova A. Impact 
of kinesitherapeutic methodology on changes in static balance 
in patients with stroke in the vertebral-basilar system. 
Kinesitherapy. 2007; 3: 50-55. 

14. Dimitrova A, Simeonova A, Grigorova K, Stefanova D. The 
influence of kinesitherapy over dynamic balance in patients 
with ischemic stroke in vertebral basilar system. Trakia Journal 
of Science. 2008; 6(2): 80 – 83. 

15. Bobath B. Adult Hemiplegia: Evaluation and Treatment, 3rd 
ed. London: Heinemann Medical Books, 1990. 

16. Lennon S, Baxter D, Ashburn A. Physiotherapy based on the 
Bobath Concept in stroke rehabilitation: a survey within the 
UK. Disabil Rehabil. 2001;23:254–262. 
http://dx.doi.org/10.1080/096382801750110892 
PMid:11336098 

17. Dobkin B. Clinical practice. Rehabilitation after stroke. N Engl J 
Med. 2005;352:1677–1684. 
http://dx.doi.org/10.1056/NEJMcp043511 PMid:15843670 
PMCid:PMC4106469 

18. Kwakkel G, Kollen B, Lindeman E. Understanding the pattern 
of functional recovery after stroke: facts and theories. Restor 
Neurol Neurosci. 2004;22:281–299. PMid:15502272 

19. Trachtenberg J, Chen B, Knott G, Feng G, Sanes J, Welker E, 
Svoboda K. Long-term in vivo imaging of experience-
dependent synaptic plasticity in adult cortex. Nature. 
2002;420:788–794. http://dx.doi.org/10.1038/nature01273 
PMid:12490942 

http://dx.doi.org/10.1093/med/9780199673711.001.0001
http://dx.doi.org/10.2114/jpa.24.215
http://dx.doi.org/10.1093/brain/107.3.965
http://dx.doi.org/10.1191/0269215506cr926oa
http://dx.doi.org/10.1682/JRRD.2007.02.0040
http://dx.doi.org/10.1016/B978-1-4377-0884-4.10050-3
http://dx.doi.org/10.1016/j.apmr.2004.10.010
http://dx.doi.org/10.1080/096382801750110892
http://dx.doi.org/10.1056/NEJMcp043511
http://dx.doi.org/10.1038/nature01273


Clinical Science 
_______________________________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________________________ 

  606                                                                                                                                                                                                                     http://www.mjms.mk/ 
http://www.id-press.eu/mjms/ 

 

20. Kollen B, Lennon S, Lyons B, Wheatley-Smith L, Scheper M, 
Buurke J, Halfens J, Geurts A, Kwakkel G, The Effectiveness 
of the Bobath Concept in Stroke Rehabilitation: What is the 
Evidence? American Heart Association, Stroke. 2009; 40:e89-
e97. http://dx.doi.org/10.1161/STROKEAHA.108.533828 

21. Lubenova D, Titianova E, Neurorehabilitation. In Titianova E, 
et al, Textbook on nervous diseases - General Neurology. 
University Publishing House "St. Kliment Ohridski", 2015: 249-
259. ISBN 978-954-07-3872-7. 

22. Wade D. Measurement in neurological rehabilitation. 
University Press: Oxford, 1992. 

23. Blum L, Bitensky N. Usefulness of the Berg Balance Scale in 
Stroke Rehabilitation: A Systematic Review. Physical Therapy. 
2008; 88(55):559–566. http://dx.doi.org/10.2522/ptj.20070205 
PMid:18292215 

24. Berg KO, Maki BE, et al, Clinical and laboratory measures of 
postural balance in an elderly population. Arch Phys Med 
Rehabil. 1992; 73(11): 1073-1080. PMid:1444775 

25. Vasileva D, Lubenova D, Adapted program for independent 
home rehabilitation in patients with stroke in the chronic 
period. Sport and Science. 2014; 58(3):61-72. BPS OOD, 
Sofia. ISSN 1310-3393. 

26. Veerbeek J, van Wegen E, van Peppen R, van der Wees P, 
Hendriks E, et al. What Is the Evidence for Physical Therapy 
Poststroke? A Systematic Review and Meta-Analysis. PLoS 
ONE. 2014; 9(2): e87987. 
http://dx.doi.org/10.1371/journal.pone.0087987 

27. Geurts A, de Haart M, van Nes I, Duysens I. A review of 
standing balance recovery from stroke. Gait Posture. 
2005;22(3):267-281. 
http://dx.doi.org/10.1016/j.gaitpost.2004.10.002 
PMid:16214666 

28. Verheyden G, Vereeck L, Truijen S, et al. Additional exercises 
improves trunk performance after stroke: a pilot randomized 
con¬trolled trial. Neurorehabil Neural Repair. 2009;23(3):281-
286. http://dx.doi.org/10.1177/1545968308321776 
PMid:18955513 

29. Saeys W, Vereeck L, Truijen S, Lafosse C, Wuyts F, Heyning 
P. Randomized controlled trial of truncal exercises early after 
stroke to improve balance and mobility. Neurorehabil Neural 
Repair. 2012;26(3):231-238. 
http://dx.doi.org/10.1177/1545968311416822 PMid:21844283 

30. Karthikbabu S, Nayak A, Vijayakumar K, et al. Comparison of 
physio ball and plinth trunk exercises regimens on trunk 
control and functional balance in patients with acute stroke: a 
pilot rand¬omized controlled trial. Clin Rehabil. 
2011;25(8):709-719. 
http://dx.doi.org/10.1177/0269215510397393 PMid:21504955 

31. French B, Thomas L, Leathley M, Sutton C, McAdam J, et al., 
Repetitive task training for improving functional ability after 
stroke. Cochrane Database. Syst Rev: 2007; CD006073. 
http://dx.doi.org/10.1002/14651858.cd006073.pub2 

32. Lee T, Swanson L, Hall A, What is repeated in a repetition? 
Effects of practice conditions on motor skill acquisition. Phys 
Ther. 1991; 71: 150–156. PMid:1989010 

http://dx.doi.org/10.1161/STROKEAHA.108.533828
http://dx.doi.org/10.2522/ptj.20070205
http://dx.doi.org/10.1371/journal.pone.0087987
http://dx.doi.org/10.1016/j.gaitpost.2004.10.002
http://dx.doi.org/10.1177/1545968308321776
http://dx.doi.org/10.1177/1545968311416822
http://dx.doi.org/10.1177/0269215510397393
http://dx.doi.org/10.1002/14651858.cd006073.pub2

