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Introduction
 Stroke is the third commonest cause of 
death and the most frequent cause of severe adult 
disability. Seventy thousand individuals are 
living with stroke and its consequences and each 
year, there will be approximately 12,500 new 
stroke events (1).
 According to the data collected by the 
National Center of Public Health and Analyses 
in 2015 Bulgaria remains the country with one of 
the highest rates of standardized mortality ratios 
(883.86 %ооо) among the EU countries. The 

structure of the mortality reasons also remains 
unchanged as the circulatory system diseases 
and the neoplasm remain the leading reasons 
with rates of 65.4 % and 16.4 %, respectively. 
The incidence is between 3.7 and 4.4 per 1000 
people in Bulgaria whereas in Europe it is below 
3.5 per 1000 people (2).
 The World Health Organization (WHO) 
International Classification of Impairments, 
Disabilities and Handicaps (ICIDH) provides the 
following framework for considering the impact 
of stroke on the individual:pathology (disease or
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diagnosis): operating at the level of the organ or 
organ system; impairment (symptoms and 
signs): operating at the level of the whole body; 
activity limitations (disability): observed behav-
ior or function; participation restriction (handi-
cap): social position and roles of the individual 
(3-4).
 The relevance and the increasing signifi-
cance of developing of efficient physiotherapeu-
tic methods and approaches for prevention and 
functional recovery of the patients are deter-
mined by the following reasons: increased 
frequency of the cerebrovascular disease occur-
rence, huge number of risk factors and different 
affected parts of the brain with lasting residual 
neurological symptoms (5).
 The treatment and the functional recov-
ery of post-stroke hemiparesis is a difficult and 
long process in which the rehabilitation activities 
have leading role. 
 In the medical literature, there have been 
described different scales for functional evalua-
tion of neurological deficit as a result of the 
impaired cerebral blood flow. The most 
frequently used tests are those for spasticity, 
motor deficit, independence in the everyday and 
ergotherapeutic activities and the quality of life 
of the patients (6-8).
 The rehabilitation of people with chronic 
deceases and disability is characterized as a 
process that aims to reach an optimal level of 
physical, sensory, intellectual, mental and social 
status for the patients (9).

Materials and methods
Object of the study. 
 From 68 patients with stroke with severe 
or moderate degree of impairment were chosen 
47: 18 women (38.29% ± 11.46 %) at average 
age of 63 and 29 men (61.71% ± 9.03) at average 
age of 65. The other 21 patients had slight stroke 
incidence without paretic change and were not 
object of this study as the disability in these 
cases is not high. Twenty-nine patients of the 
studied group suffer the consequences of isch-
emic stroke and the rest 18 – of haemorrhagic 
stroke. The patients had two seven-day hospital 

treatment courses in the Physical Medicine and 
Rehabilitation Clinics at the General Hospital 
“St. Panteleymon”, Plovdiv for the period 
between 2016 and 2017. The prescription period 
for the studied patients is from one to ten 
months. Forty-three patients had two full treat-
ment courses as between the treatment stages, 4 
patients dropped out because of the neurological 
complications that occurred. All participants in 
the study or their relatives on their behalf agreed 
in written to participate and were informed about 
the rehabilitation and physical methods of treat-
ment. 
 The functional status of the patients was 
assessed using the Brunnstrom stages of stroke 
recovery, the modified Rankin scale of function-
al capacity, the Barthel index of functional 
capacity. To process the information, the statisti-
cal software was used. 
 The studied group was treated in accor-
dance with the basic therapeutic programme, 
which corresponds to the medical standards for 
quality health care and includes:

1. Medical therapy. 
 According to the neurological status of 
the patient (neotropin, cerebral vasodilators, 
anticoagulants, antidepressant, muscle relaxants) 
(10). 
 According to the American Heart Asso-
ciation in case of haemorrhagic stroke the ABC 
algorithm is recommended (Airway, Breathing, 
Circulation) and application of intravenous 
antihypertensive therapy (Labetalol, Nitroprus-
side, Enalapril) in patients with mean arterial 
pressure (MAP) >/=130 mm Hg. The modern 
therapy for ischemic stroke targets restoration of 
the blood flow (reperfusion) though thromboly-
sis and through different neuron protectors. The 
thrombolytic agents (rt-PA) have a confirmed 
effect of revascularization of the obturated 
vessel when applied in the first 3 to 4, 5 hours 
after the beginning of the ischemia (11).
 
2. Medical care. 
 The quality of life of the patients with 
stroke is highly dependent on the cares, good 
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Table 1. Proportion of patients by severity of hemiparesis at the beginning and at the end of the treat-
ment.

faith and on the competence of the medical staff.
There have been made observations on the 
somatic indicators of the patients, as the personal 
hygiene of the patients was maintained through 
various hygienic procedures. The impaired sense 
of touch and the increased skeletal muscle spas-
ticity at initial bedsores in patients was a prereq-
uisite for formation of decubitus. A regular turn-
ing of the patients in their beds was done every 
2-3 hours as well as verticalization on chair for 
10-15 min, rings were used on the sectors with 
higher risk of decubitus and special anti-decubi-
tus mattresses (12).

3. Preformed physical factors. 
 Low frequency pulse magnetic field, 
electrostimulation, laser treatment and laser 
puncture were the main approaches applied. In 
cases of serious spasticity, we applied paraffin 
application or cryotherapy (13).
 
4. Kinesitherapy – individual active and passive 
gymnastics, learning basic daily routines, ergo-
therapeutic activities, training in walking, exer-
cises for stabilization of balance and walking. 
 Statistical analysis of the data was 
performed using the SPSS 17 version. All 
subjects’characteristics were quantitative vari-

ables and they were expressed as the mean ± 
standard deviation.

Results and discussion
 Patient functional status is analyzed 
often by different methods: Brunnstrom stages 
of stroke recovery, the Barthel index(14-15), 
Kabat; Stroke Action Test, containing 21-item 
stroke symptoms and 7 item non-stroke symp-
toms (16).The Brunnstrom stages of stroke 
recovery is very often applied (17). 
 At the beginning of the first complex 
rehabilitation course, the patients had severe and 
moderate hemiparesis and they were highly 
dependent and unable to do routine activities. At 
the end of the second course of rehabilitation we 
found general improvement of the motor func-
tions of the studied patients and statistically 
significant improvement - 60.47 % for stage ІV 
and 25.58 % for stages V and VІ (p<0.001). This 
improvement is shown in the change of the 
initial values of the assessment. 
 The data in Table 1 show the relative 
proportion of the patients divided by the severity 
of the hemiparesis at the beginning and the end 
of the first and the second of the physical and 
rehabilitation therapy.

 

Brunn-

strom 

Test 

 

Stage 

of 

Brunn

strom 

First rehabilitation course Second rehabilitation course 

Beginning  End Beginning  End 

N % ± SD N % ± SD N % ± SD N % ± SD 

І-ІІ 12 25.53±12.58 6 12.77±13.62 5 11.63±14.3

4 

- - 

ІІІ 22 46.81±10.64 14 29.79±12.22 13 30.23±12.7

4 

6 13.95±14.

49 

ІV 8 17.02±13.29 20 42.56±11.06 18 41.86±11.6

3 

26 60.47±9.5

9 
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Table 2. Stage of disability during the first and the second course of rehabilitation.

 The transition from one recovery stage of 
Brunnstrom to another was studied, as well as 
the recovery of the different in complexity and 
importance functions for the limbs and the torso, 
overcoming the pathological gait, balancing 
reactions and the fine prehensile ability. The 
results of the applied specialized rehabilitation 
programme show that from 25.53 % ± 12.58%   
for stages І and ІІ and 46,81 % ± 10.64 %. For 
stage ІІІ of Brunnstrom (severe motor deficit) 
the patients from the beginning of the first course 
of rehabilitation until the end of the second 
course of rehabilitation recover the motor func-
tions up to 60.47 %  ± 9.59 %, for stage ІV and 
25.58 % ± 13.16 % for stages V and VІ. Never 

the less 13.95 % ± 14.49 % of the patients 
remain with severe deficit in the primitive motor 
schemes, which troubles seriously their indepen-
dence in their daily routines. From the analysis 
of the data for the functional assessment of the 
studied patients it can be seen that growth during 
the two courses of rehabilitation is statistically 
significant (p<0.001).
 We assessed the functional disability of 
the studied patients using a seven-stage (0 to 6 
points) modified Rankin scale (mRS) for evalua-
tion and assessment of the abilities of the 
patients for independent self-service. The testing 
done according to the scale predicts motor 
outcome after stroke (Table 2). 

 The complete clinical recovery corre-
sponds to 0 points and the fatal outcome – to 6 
points. 
 The studied patients were divided into 
two subgroups according to the stage of disabili-
ty: 
 I – mild stage from 0 to 2 points – lack of 

disability, minimal or light deficit;
 II – expressed disability stage – from 3 to 
6 points – moderate and severe stage of disabili-
ty. 
 The functional status of the patients 
according to the Rankin scale mRS (0-2) is regis-
tered at 27.66% ± 12.41%, and with mRS (3-6),

V-VІ 5 10.64±13.79 7 14.88±13.45 7 16.28±13.9

5 

11 25.58±13.

16 

Total 47 100 47 100 43 100 43 100 

mRS 

points in the first course of 

rehabilitation  

Beginning End 

N(number) % ± SD N(number) % ± SD 

0-2  13 27.66±12.41 26 55.32±9.75 

3-6  34 72.34±7.67 21 44.68±.10.85 

mRS 

points in the second course of 

rehabilitation 

    

0-2  27 62.79±9.30 39 90.69±4.65 

3-6  16 37.21±12.08 4 9.31 
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they are 72.34% ± 7.67% during the first course 
of rehabilitation. Deepening of the neurological 
deficit is registered at 44.68 % ± 10.85 %. At the 
end of the second course of rehabilitation, 
programme the patients without significant 
neurological deficit with mRS (0-2) are 90.69% 
± 4.65%, and the ones with significant neurolog-
ical deficit mRS (3-6) are 9.31%. Patients with 
mild disability and lack of functional deficit are 
dominating.  
 Barthel index is a specialized test which 
is used for studying of the everyday activities 
(13). Recently it has been adopted by the Bulgar-
ian neurological and kinesitherapeutical practic-
es. It includes 10 activities that include the 
number 0, 5, and 15. The overall result varies 
from 0 to 100 points as the highest score of 100 
points show full functional independence of the 
patient (15). 
 In the studied patients, the functional 
capacity according to the Barthel index has aver-
age score of 55 points at the beginning of the 
complex rehabilitation and it reaches average 
score of 85 points at the end of the course. The 
progress of the patients’ recovery according to 
the Barthel index is visible at the end of the 
second course of rehabilitation, between the 6th 
month and the 1st year after the incident. There 
has been a delay in the recovery of the patients 
with the fine motion of the activities for self-ser-
vice of the paretic hand.

Conclusions
 The methods of functional assessment of 
the routine abilities of the patients allowed us to 
trace the growing potential of the independent 
movements, locomotion and self-service. As for 
the assessment of the ergotherapeutical activities 
and the grip of the paretic hand there is detention 
in the recovery process, which affects negatively 
the quality of life of the patients with stroke. 
 Stroke rehabilitation in hospital or within 
the community is a patient-centred process with 
a variety of professional staff contributing to the 
overall management of an individual patient. An 
important principle of rehabilitation is goal 
setting. Stroke unit care usually incorporates a 

process in which individual recovery goals are 
identified and monitored (18).
 Better functional recovery is noticed in 
patients at younger age and with mild neurologi-
cal symptoms at baseline. 
 There is not a unified rehabilitation 
approach for fast and easy recovery of the motor 
skills of the patient. This is a reason for subse-
quent search of effective and adequate way for 
treatment of motor deficit, as the limitations it 
sets leads to severe disability.  

References
 1. Adamson J, Beswick A, Ebrahim S. Is 
stroke the most common cause of disability? J 
Stroke Cerebrovasc Dis 2004;13(4):171-7.
 2. http://ncphp.government.bg/index-
.php?lang=bg. Annual Report on the Health 
Status of the Citizens in the Republic of Bulgaria 
and Implementation of the National Health Strat-
egy 2015.
 3. Post MW, de Witte LP, Schrijvers AJ. 
quality of life and the ICIDH:towards an 
integrated conceptual model for rehabilitation 
outcomes research. Clin Rehabil 
1999;13(1):5-15.
 4. Wade DT. Epidemiology of disabling 
neurological disease: how and why does disabili-
ty occur? J Neurol Neurosurg Psychiatry 
1996;61(3):242-9.
 5. Medical Standard for "Physical and 
Rehabilitation Medicine". Official Bulletin of 
the Ministry of Health, 2004.
 6. TityanovaE, VelchevaI, AndonovaS 
(2015). Brain Stroke in Bulgaria: Contemporary 
Problems. Neurology and Cerebral Hemody-
namics, 11: 7-13.
 7. Rankin J (1957).Cerebral vascular 
accidents in patients over the age of 60. II. Prog-
nosis. In:Scott Med J. 2, Nr.5, S.200-15.PMID 
13432835.
 8. Raichev R, Raichev I, Krasteva N et al 
Neurology, 2001 Artik.
 9. Bakova D (2014). Health - economic 
evaluation of rehabilitation programs. ISBN 
978-619-7085-23-5, monography, Medical 
University Plovdiv, p.5



P. Kasnakova, A. MihaylovaPHARMACIA, vol. 65, No. 3/201840

 10. Stroke Hemorrhagic. Emergency 
Medicine.www.emedicine.com
 11. Guidelines for the management of 
spontaneous intracerebral hemorrhage. A State-
ment for healthcare professionals from a special 
writing group of the Stroke Council, American 
Heart Association. http://stroke.ahajournals.org
 12. Zhiyan H, Nin L, Baoyun C, Zunke 
G, Qinghong W, Lange F (2017). Rehabilitation 
nursing for cerebral stroke patients within a 
suitable recovery wmpty period.Iran J Public 
Health, 46(2): 180-5.
 13. Koleva I (2007). Algorithms for 
physical prevention, therapy and rehabilitation 
of some common and socially significant diseas-
es, Sofia, pp 77-91.
 14. Collin C, Wade DT, Davies Set al 
(1988).The Barthel ADL Index: a reliability 
study.Int Disabil Stud, 10(2):61-3.
 15. Schönle PW (1995). Der Frühre-
ha-Barthel-Index (FRB) – eine frührehabilita-

tionsorientierte Erweiterung des Barthel-Index. 
In: Rehabilitation, Ausgabe 34, Seiten  pp 
69–73.
 16. Ha M, Qian X, Yang H, Huang J, Liu 
C (2016). Reliability and validity of a chinese 
version of the stroke action test: anew instrument 
for assessment of stroke knowledge and 
response. Iran J Public Health, 
45(12):1595-1603.
 17. Hochspringenvan Swieten J, Koud-
staal P, Visser M et al  (1988). Interobserver 
agreement for the assessment of handicap in 
stroke patients. In: Stroke, 19, Nr. 5,S.604-607. 
PMID 3363593.
 18. Royal College of Physicians Intercol-
legiate Stroke Working Party. National clinical 
guidelines for stroke. London: Royal College of 
Physicians; 2008. [cited 04 May2010]. Avail-
able from url: http://www.rcplondon.ac.uk/-
pubs/contents/6ad05aab-8400-494c-8cf4-
9772d1d5301b.pdf

Corresponding authors:
Anna Mihaylova
annamihaylova@abv.bg


