VILNIUS UNIVERSITY

Ieva Eglé Jamontaité

PHYSIOTHERAPY AND CYCLING TRAINING INFLUENCE TO PATIENT*S
INDEPENDENCE AND MOBILITY IN EARLY STAGE AFTER STROKE

Summary of Doctoral Dissertation
Biomedical sciences, medicine (07 B)

Vilnius, 2009



Doctoral thesis was performed at Vilnius University in 2003 — 2009.

Scientific supervisor:
Prof. dr. Alvydas Juocvi€ius (Vilnius University, biomedical sciences, medicine — 07B)

Doctoral thesis will be defended at the Scientific Council of Medical Sciences of
Vilnius University:

Chairman:

Prof. habil. dr. Egidijus Vytautas Barkauskas (Vilnius University, biomedical
sciences, medicine — 07B)

Members:

Prof. dr. Janina Tutkuviené (Vilnius University, biomedical sciences, medicine — 07B)
Prof. dr. Vidmantas Alekna (Vilnius University, biomedical sciences, medicine — 07B)
Prof. dr. Janina DidZiapetriené (Vilnius University, Institute of Oncology, biomedical
sciences, medicine — 07B)

Prof. habil. dr. Medislovas Mariiinas (Vilnius Gediminas Technical University,
technology sciences, mechanical engineering — 09T)

Opponents:

Prof. habil. dr. Geriuldas Ziliukas (Klaipéda University, biomedical sciences, medicine
—07B)

Doc. dr. Marija Tamulaitiené (Vilnius University, biomedical sciences, medicine —
07B)

The public defence of doctoral thesis will be held at the open meeting of the Scientific
Council of Medical Sciences on April 15, 2009, at 2.00 PM in the conference hall of
Vilnius University Hospitals Santariskiy klinikos.

Address: Santariskiy str.2, Vilnius, LT-08406, Lithuania

The summary of the doctoral thesis was sent on March 14, 2009

The doctoral thesis is available in the Library of Vilnius University.
Address: Universiteto str.3, LT-01122, Vilnius, Lithuania



VILNIAUS UNIVERSITETAS

Ieva Eglé Jamontaité

KINEZITERAPIJOS IR CIKLINES TRENIRUOTES POVEIKIS ASMENU
SAVARANKISKUMUI IR MOBILUMUI ANKSTYVUOJU REABILITACIJIOS
PERIODU PO GALVOS SMEGENU INSULTO

Daktaro disertacijos santrauka
Biomedicinos mokslai, medicina (07B)

Vilnius, 2009



Disertacija rengta 2003 — 2009 metais Vilniaus universitete

Mokslinis vadovas:
Prof. dr. Alvydas Juocevicius (Vilniaus universitetas, biomedicinos mokslai, medicina —
07B)

Disertacija ginama Vilniaus universiteto Medicinos mokslo krypties taryboje:
Pirmininkas:

Prof. habil. dr. Egidijus Vytautas Barkauskas (Vilniaus universitetas, biomedicinos
mokslai, medicina — 07B)

Nariai:

Prof. dr. Janina Tutkuviené (Vilniaus universitetas, biomedicinos mokslai, medicina —
07B)

Prof. dr. Vidmantas Alekna (Vilniaus universitetas, biomedicinos mokslai, medicina —
07B)

Prof. dr. Janina DidZiapetriené (Vilniaus universitetas, Onkologijos institutas,
biomedicinos mokslai, medicina — 07B)

Prof. habil. dr. Mec¢islovas Marituinas (Vilniaus Gedimino technikos universitetas,
technologijos mokslai, mechanikos inzinerija — 09T)

Oponentai:

Prof. habil. dr. Geriuldas Ziliukas (Klaipédos universitetas, biomedicinos mokslai,
medicina — 07B)

Doc. dr. Marija Tamulaitiené (Vilniaus universitetas, biomedicinos mokslai, medicina
—-07B)

Disertacija bus ginama vieSame Medicinos mokslo krypties tarybos posédyje 2009 m.
balandzio mén. 15 d. 14 val. Vilniaus universiteto ligoniniy Santariskiy kliniky
konferencijy saléje.

Adresas: SantariSkiy 2, Vilnius, LT-08406, Lietuva.

Disertacijos santrauka i$siysta 2009 m. kovo 14 d.

Su disertacija galima susipazinti Vilniaus universiteto bibliotekoje.
Adresas: Universiteto 3, LT-01122, Vilnius, Lietuva



List of abbreviations used in the text

BI — Barthel index

FIM - functional independence measurement
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INTRODUCTION

Each year in Europe stroke occurs in about 1 million people. After cardiovascular
and oncology diseases, stroke takes third place among causes of death and makes
accounts for about 10% of all male and 16% of all female deaths (Stroke, 2000).

According World Health Organization studies, the highest incidence of first
stroke, stated in Finland, Russia and Lithuania, the highest mortality rate from stroke — in
Eastern Europe (Valaikiené J., 2007). Epidemiological studies show that, despite various
prevention programs and public education, the incidence of stroke is not decreasing. The
incidence of cerebrovascular disease rates rose in Lithuania steadily and significantly
exceeded the Western European and Scandinavian averages of morbidity (Jatuzis D.,
2007). According Kaunas (Lithuania) stroke registry data, the incidence of male first
stroke was 184/100000, female - 98/100 000, male's death rate from cerebrovascular
disease - 138/100000 and female’s - 115/100 000. Investigation of 220 000 Kaunas
population (25-64 years), found out that the average frequency of the incidence of stroke
in 1986-2002 was 222/100000. Mortality from stroke statistically significant decreased
among both male and among female during 16 last years (Valaikiené J., 2007). The
economic calculations show that the stroke is one of the most expensive neurological
diseases. Future predictions also are not good. Scientists suppose that by 2015 unlikely
succeed significantly reduce the incidence of stroke - so far succeeded only in reducing
mortality rates (Jatuzis D., 2007).

Around the world 4,7 million people after cerebrovascular diseases remains
disabled for life - which represents about 35 percent in a stroke-stricken patients. Stroke
is a major cause of disability over the age of 40 years, that is, people of working age, so
this issue is important not only medical but also social and economic terms. There are
even 76,8 percent people after the stroke do not work, only about 20 percent remains
employable in Lithuania (Petrusevi¢iené D. et al., 2007). Rehabilitation has a vital role
for the treatment of stroke. Time and actively applied it improves disease prediction,
helps to restore loosed functions, to avoid complications, gives the patient a chance to
adapt both in the family and work (Stroke, 2000).

Many scientists highlights the early stroke patients rehabilitation, because it has a
significant impact on the further course of the disease, results in better quality of life that
interest start relatively recently in Lithuania (JuoceviCius A. et al., 1997). Scientists
mostly focusing on the quality of movement, muscle strength and cognitive function
recovery, which are common complications after a stroke, occur from 35,2 t013,6
percent of patients (Petrusevi¢iené D. et al., 2007).

Balance and walk disorder for patients after cerebral vascular diseases are the
major factors restricting the patient’s daily activities. Balance training complicated and
long process that requires the active participation of the patient. The ability to maintain
balance in different positions gives possibility to do all the necessary movements, to help
yourself, to work, and the ability to do so gives the patient satisfaction (Davies PM.,
1990).

Studies have found that 60 to 80% of patients after stroke gait function recovers,
but only 7% can walk the distance equal to 500 meters and gather 1,0 m/s speed. How
the imbalance associates with walk opportunities is not sufficiently analysed. In addition
it is not enough the traditional physical therapy for restoration of gait function (Peurala
SH. et al., 2005; Texeira da Cunha FI. et al., 2001).
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That physical therapy is effective working with patients after stroke has been
proved by research, but which methods works most effectively and should be widely
applied, are still in discussion. The research found that the traditional physical therapy is
not sufficient to quickly restore the balance and walk function. Scientists searching for
new methods, but not always the proposed methods are effective; there are some
contradictory opinions in the literature.

THE AIM OF THE STUDY

To evaluate the influence of physiotherapy and cyclical training to patient’s in
early stage after stroke independence and mobility.

OBJECTIVES OF THE STUDY

1. To estimate physical therapy program based on Bobath method principles
influence to patients after stroke functional independence, balance and gait.

2. To estimate complex physical therapy program based on Bobath method
principles with cyclic training to patients after ischemic stroke functional
independence, balance and gait.

3. To determine factors, influencing patient’s after stroke independence and mobility
changes during rehabilitation.

4. To determine correlations between balance and gait functions and different factors
for patients after stroke in early stage and make predictions models for mobility.

5. To evaluate physical therapy program based on Bobath method principles
influence to patients after stroke mobility during repeated course of
comprehensive rehabilitation.

SCIENTIFIC NOVELTY

Combination of physical therapy program based on principles of Bobath method
and training with bicycle ergometer was applied for patients in early period following
stroke. This kind of cyclical training was chosen because it made a dynamic, bilateral
action which has many similarities to walking, but is safer and can be performed when
person is in early stage of motor recovery after the stroke. This method had to be used in
science investigations, but other authors applied it in later periods of rehabilitation after a
stroke or for patients in relatively better functional status with less impaired balance and
who could already walk 10 - 12 meters before rehabilitation course.

In addition, researchers cyclical training impact analyzed by other aspects (muscle
activity, their interrelations) in research, but there were not used balance and walking
tests.

We evaluated effect of combination of physical therapy program based on
principles of Bobath method and cyclical training for patients after stroke functional
independence, balance and gait. In our research we determined factors which influenced
physiotherapy effectiveness for patients in early period after stroke and made predictions
models.



DEFENSIVE STATEMENTS OF DISSERTATION

1. Using of cyclic training and Bobath method — is the effective way for faster

restoration of patients after stroke balance and walking functions.

2. Patients after stroke functional independence, balance and walking functions
recovery depend on age, sex, functional state and type of physiotherapy program.

MATERIALS OF STUDY

The study consist of two parts:
1. Patient‘s after stroke who reseaved physiotherapy program based on
Bobath method principles data analysis.
2. Patient‘s after iscemic stroke, who reseaved complex physiotherapy
program based on Bobath method and cycling training data analysis.
In the first study were analyzed 138 patients after stroke, who were rehabilitating in
Rehabilitation, physical and sport medicine center of Vilnius university hospital
Santariskiy klinikos during 1999 - 2004 years. The data of 20 patients were analysed in
remote period.

In study participated 57,2% males and 42,% females. All patients age was
66,88+10,90, males — 64,18+11,04, females — 70,51+9,68. Patients came to rehabilitation
union after 17,48+8,91 days following stroke. For the repeated rehabilitation patients
came on the average 255,20+18,57 days after first rehabilitation course. The average age
of these patients was 69,60+9,54 years.

The second study involved 82 patients after the ischemic stroke (treatment group,
n = 41, and the control group, n = 41) rehabilitating in VUL SK Physical medicine and
rehabilitation center during 2004 - 2007 years. The patients were referred to
rehabilitation according the Ministry of Health direction No.444, which regulates the
indications for further rehabilitation (i.e. BI 0-80 points, MMSE 11-30 points, if MMSE
was impossible because of aphasia a person had to understand ordinary commands and
to perform them, had to be able to take an active part in rehabilitation). In this study
participated 47 male and 35 female patients, all participants age was 66,10+£12,59 years.
All patients came to rehabilitation after 17,33+8,45 days after stroke, the length of stay
in rehabilitation unit was 48,87+8,26 days.

METHODS OF THE STUDY

The aim of the first study was to assess the physical therapy program carried out
according to the principles of Bobath method impact of patient independence, balance
and walking functions. Bobath method is a way of observing, analyzing and interpreting
task performance. According this method the basis of all movements is trunk and
functional movement. Bobath concept also states that each patient has the potential to
improve function. Patient‘s functional independence, balance and walking functions
changes during the course of rehabilitation and age, gender, functional status and other
factors influence to the effectiveness of physical therapy were assessed.

Patients of the second study were randomized in two groups: treatment and
control. Both groups of patients were carried out 2 physical therapy procedures
according Bobath method principles per day (basic and functional), each lasting 30-45
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min. For patients of treatment group 10-15 minutes during basic physical therapy
procedure was applied cyclical training, using ergometer, while the control group
patients got traditional procedure. Bicycle ergometer was choused because could be use
to perform bilateral, dynamic activity very much similar to walking but is safer and
could be used in early stage for patients after stroke. The goal of this study — more
effectively improve patient after stroke balance and walking. Patients were examined
when entering to the rehabilitation during the first three days and within 2 days before
leaving the rehabilitation. It was assessed: muscle strength, deep and surface sensations,
independence (Barthel index, FIM), mental status (MMSE), the trunk control (TCT), the
balance rated according to Berg and Tinetti scales, for evaluation walk function was
measured walking speed (m/s) and walked distance (m). Statistical analysis of study data
was performed using programs package ,,SPSS 13“. Physiotherapy and different PT
programs effectiveness and influence of different factors for patient‘s independence,
balance and gait was analysed using Student‘s independent samples T test and Student‘s
paired samples T test. Linear regression stepwise method was used to make prediction
equations. Correlation analysis of different variables was made using bivariate
correlation and Pearson coefficient.

RESULTS

1. The results of research of the physiotherapy program based on Bobath methods
principles.

In study assessing the physical therapy program according to the principles of
Bobath method impact to functional independence, balance and walking, were obtained
statistically significant differences between the results of tests get before and after
rehabilitation (Table 1).

Table 1. Patient‘s independence before and after rehabilitation

Independence tests On admission At discharge p*
(average £SD) (average +SD)
BI 41,38+28,56 75,58+25,00 0,000
FIM 68,41+25,50 96,88+21,69 0,000

BI — Barthel index; FIM - functional independence measurement; SD — standard deviation; p* -
paired-sample T Test value between indepentence test‘s results before and after rehabilitation

Of the severe dependent under the Barthel index, after rehabilitation, patients
become moderate dependent.

Patients balance assessed by the Berg balance test. At the admission in the
rehabilitation patients balance test average was 14,71 = 14,05 points, after rehabilitation
course balance increased to 38,41 + 16,82 points (p <0,001).

Dividing patients according to ability to walk into 3 groups, it was seen that in the
beginning of rehabilitation even 62,3% of the patients could move only with wheelchair.
At discharge after significantly improved (p<0,05) balance, even 57,2% of the patients
were independent, while 24,6% need help during walking (Table 2).



Table 2. Patients contribution according to ability to walk before and after rehabilitation

Berg test 1(0-20) 2 (21-40) 3 (41-56)
wheelchair bound walking with assistance independent
On admission, n, % 86 (62,3) 49 (35,5) 3(2,2)
At discharge n, % 25 (18,1) 34 (24,6) 79 (57,2)

n — number of cases

Patient’s walked distance increased statistically significantly during rehabilitation:
on admission patients could walk 12,59+16,21 meters, at discharge — 56,86+37,79
meters (p<0,001).

The results of independence and balance tests statistically significantly differ
between the patients who could walk 10 meters and more on admission and those who
went less than 10 meters. The obtained data shows that who could walk 10 meters and
more before rehabilitation were medium dependent and those who went less than 10
meters were completely dependent according Barthel index. According Berg test results,
patients who went 10 meters and more could go with aid and those who went less than
10 meter could move in wheelchair. Though patient’s who on admission couldn’t walk
10 metres progress during rehabilitation was very fast, their independence and balance
tests results statistically significantly differ from patients who on admission could walk
10 metres and more (Table 3).

Table 3. Independence and balance tests results contribution according to walked
distance on admission

Independence and balance Walked distance on admission (average+SD) p*
tests <10 (n=78) >=10 (n=60)

Barthel index on admission 18,46+11,49 71,17+11,18 0,000
Barthel index at discharge 60,38+23,42 95,33+5,67 0,000
FIM on admission 49,94+15,14 92,43+13,16 0,000
FIM at discharge 83,96+19,63 113,68+9,05 0,000
Berg test on admission 3,73+4,07 28,98+8,37 0,000
Berg test at discharge 27,76+15,09 52,27+3,80 0,000

FIM - functional independence measurement; n — number of cases; SD — standard deviation; p*
- independent-sample T Test value between independence tests results depending on walked
distance

Analyzing the influence of various factors to the physical therapy effectiveness
was found that males came to rehabilitation in better condition compare with females.
The analysis of results of functional independence tests (Barthel index, FIM) and the
balance test (Berg test) show that on admission male's results were statistically higher
than female's, at discharge male's those test results were also statistically different from
female’s. However, high improvement of the results of those tests observed in both
groups. Evaluating patients walked distance, it appears that on admission to the
rehabilitation center results between male and female were not statistically different, and
on discharge the men could walk significantly longer distance (p <0,01) (Table 4).
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Table 4. Walked distance contribution according to gender

Gender Walked distance on admission Waked distance at discharge
(average=SD) (average£SD)
Male (n=79) 14,81 + 16,21 65,34 £ 34,62
Female (n=59) 9,63 +15,87 45,49 + 39,15
p* 0,063 0,002

n — number of cases; SD — standard deviation; p*- independent-sample T Test value between
Berg test results depending on gender

Patient’s independence, balance and gait at discharge were depending on age of
patients. Before the rehabilitation patient’s in groups under 65 years and over 65 years,
balance and walk test results did not differ statistically reliably, after the rehabilitation
results of all test were reliably better in patients whose age was under 65 years old
(Table 5).

Table 5. Independence tests results contribution according to patients age before and
after rehabilitation

A BI (average+SD) FIM (averageSD)
ge On admission At discharge On admission At discharge
<65, n=57 46,58+29,54 81,05+21,69 72,72+26,69 101,79+19,38
>65, n=81 37,72+£27,44 71,73£26,53 65,38+24,35 93,43+22,66
p* 0,073 0,025 0,096 0,025

BI — Barthel index; FIM — functional independence measurement; SD — standard deviation; n —
number of cases; p*- independent-sample T Test value between independence tests results
depending on age

All tests results on admission and at discharge statistically significantly differ
among patients, depending on the level of biosocial dysfunction. However, during the
rehabilitation course patient’s of heavier condition independence tests results change was
1.5 times higher than the better condition of patients. The results of Barthel index, FIM,
Berg and walked distance test’s statistically significantly differ among the patients who
had mild and moderate cognitive impairment level (Table 6).

Table 6. Walked distance results distribution according to cognitive impairment level

Berg test on admission MMSE (average+SD) p*
<21 (n=48) >21 (n=57)
9,38+11,74 22,51+12,83 0,000

MMSE — mini-mental state examination; SD — standard deviation; p*- independent-sample T
Test value between Berg test results depending on mental status

Hemiplegic’s leg muscle strength also significantly affected the patient’s
independence, balance and walked distance results. Patients whose muscle strength on
admission was more than 3 points, the above-mentioned test results were twice better
than those whose muscle strength was less than 3 points. Similar results were obtained
after rehabilitation, but the difference between the results was slightly lower.

Trying to evaluate improvement of patients balance and walked distance during
one day within rehabilitation course, we counted their indexes. Patient’s balance
improved 0,53£0,25 points, walked distance — 1,03+0,7 m during one day of treatment.
We made scales according which it is possible to evaluate balance and gait improvement
during rehabilitation (Table 7).
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Table 7. Evaluation of balance and gait improvement

provement
Insufficient Wf)rse tha.n Satisfactorily Be.tter tha.n Good
Tests satisfactorily satisfactorily
Berg test [0-0,28) [0,28-0,41) [0,41-0,66] (0,66-0,78] (0,78-1,2]
Walked distance [0-0,33) [0,33-0,68) [0,68-1,38] (1,38-1,73] (1,73-3,1]

Patients independence, balance and gait were evaluated after 23,67+3,87 days
duration repeated rehabilitation course. It was determined that Barthel index, Berg test
and walked distance had improved statistically significantly. Also was stated that Berg
test and walked distance results increased significantly compare their results after first
rehabilitation course and after repeated rehabilitation (Table 8).

Table 8. Berg test and walked distance results after first rehabilitation course and after
repeated rehabilitation

Berg test (average+SD) Walked distance (average+SD)

After first After repeated After first After repeated
rehabilitation course | rehabilitation course rehabilitation course rehabilitation course
24,40+14,82 32,47+16,79 27,60+£32,05 51,60+£36,41
p*=0,046 p*=0,035

SD — standard deviation; p* - paired-sample T Test value between test's results after first
rehabilitation course and after repeated rehabilitation

The analysis of the results showed that during rehabilitation process was received
a sufficiently large improvement in patient’s independence, balance and gait however,
patients at discharge were still dependent (according to Barthel index) and could walk an
average of 56,86 = 37,79 meters. Shumway-Cook, A. and M. Woollacott state that the
person to be an independent member of the community should be able to walk 300
meters, at least 13 to 27 meters to go 1,3 m/s, going to turn your head sideways without
losing balance (2001). Based on these and other scientist’s propositions and results of
our study, the study was extending for treatment group including training with ergometer
in physiotherapy program.

2. The results of research of the complex physiotherapy program based on Bobath
methods principles and cycling training

Patient‘s characteristics data didn‘t significantly differ between treatment and
control groups (Table 9). There were more male in control group compare with treatment
group (p=0,118). According to age and patients distributed almost equally in both groups
(p=0,828). Male were younger than female in both groups too. According to patients
functional status and stroke localization both groups were formed almost equally.
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Table 9. Patient‘s characteristics

Treatment group Control group p*

(n=41) (n=41)
Gender
Female, n (%) 21(51,2) 14 (34,1) 0.118
Male, n (%) 20 (48,8) 27 (65,9) ’
Age (average+SD 65,78+12,63 66,41+12,69
Male (average+SD) 63,90+11,31 68,90+7,66 0,821
Female (average+SD) 70,15+10,96 71,14+10,31
Days following stroke 16,22+7,28 18,449,45 0,268
(average£SD)
Stroke severity
2 level, n (%) 17 (41,5) 23 (56,1) 0.185
3 level, n (%) 24 (58,5) 18 (43,9) ’
Stroke localization, n (%)
ACM 30 (73,2) 32 (78,0) 0.724
V/b 8 (19,5) 8 (19,5) ’
Others 3012) 14

p*- independent-sample T Test value between treatment and control groups

The results of muscles strength between groups before and after rehabilitation
course were not statistically significantly different. However after rehabilitation patients
of treatment group hip and knee muscles strength was better than in control group
(Figure 1).

@ Treatment group @ Control group
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Figure 1. Patient‘s paralysed leg muscles strength during rehabilitation

Superficial and deep sensations as well as muscle strength before and after
rehabilitation between the treatment and control groups was not statistically significantly
different (Figures 2, 3). Even so it was observed greater improvement of sensations in
treatment group than in control group during rehabilitation. It wasn’t statistically
significant difference of sensations between admission and discharge in groups except
superficial sensations in treatment group after rehabilitation.
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Figure 2. Superficial sensation before rehabilitation
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Figure 3. Superficial sensation after rehabilitation course

The results of study showed that PT program, in which was combined Bobath
method and training with bicycle ergometer statistically significantly better increased
patient’s balance (Berg test, Tinetti test) and gait than PT program based on Bobath
method principles alone (Table 10). After rehabilitation greatly improved patient’s trunk
control, the majority of patients were able to sit independently and maintain balance
while seating.

Table 10. Balance changes in treatment and control groups during rehabilitation

Treatment group (n=41 Control group (n=41 *
Balance tests (averaggeiS[]))g ) (avegigeipS]()) ) P

TCT on 28,83+25,06 30,78+26,26 0,732
admission

TCT at 88,95+12,80 83,37+19,73 0,133
discharge

Berg test 7,68+7,79 8,46+9,70 0,689
on admission

Berg test at 44,00+12,28 37,17+16,54 0,037
discharge

TCT — trunk control test; SD — standard deviation; n — number of cases; p*- independent-sample
T Test value between groups

Dividing patients according ability to walk into groups show that before
rehabilitation similar percentage of treatment and control groups patients could move
with wheelchair and walk with assistance (Figure 4).
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Figure 4. Patients distribution according to walking abilities on admission (Berg
test)

After the rehabilitation 12,2% of patients from the treatment group compare with
control group became independent accordance Berg test. Only 3 patients from treatment
group and 9 patients from control group after rehabilitation were wheelchair bound.
Three times more patients from treatment group and two times more patients from
control group after rehabilitation could walk with assistance then before rehabilitation
(Figure 5).

‘D Treatment group @ Control group ‘

80 70,7
70
60
50
% 40
30 22 2295

20 =
K i:.:
0,

0-20 Wheelchair bound 21-40 Walking w ith 41-56 Independent
assistance

58,5

Figure 5. Patients distribution according to walking abilities at discharge (Berg
test)

Patients after stroke quality of life very much depends on patients walking ability.
Moreover, it is important that walking would be functionally and economically. Using
ergometre we influenced not only patient’s balance but also gait. The results of walking
speed and walked distance of both group improved statistically significant after
rehabilitation. However, patients of treatment group which better kept sitting and
standing balance achieved better walked distance and walking speed test results (p<0,05)
compared with the control group (Figure 6).
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Figure 6. The results of walking speed before and after rehabilitacion

Dividing patients into groups according to walking speed, shows that 90,2% in the
treatment and 80,5% in the control group before rehabilitation walked slower than the
0,4 m/s, i.e. their locomotion was very limited.

After the rehabilitation a big part (41,5%) of treatment group patients could walk
the speed limit from 0,4 to 0,8 m/s and were limited in community ambulation.
Moreover, even the 36,6% of the patients could walk faster than 0,8 m/s, which
guarantee the full community ambulation. While 41,5% of control group patients after
rehabilitation were able to walk slower than 0,4 m/s and twice less than in treatment
group patients (19,5%) had full community ambulation.

Improvement in balance and walking speed during the rehabilitation course
positively influenced patient’s results of functional independence (Table 11). Results of
Barthel index and FIM statistically significantly increased in treatment and control
groups after rehabilitation. Improvement of BI and FIM results during rehabilitation
course in treatment group was significantly higher : improvement of BI in treatment
group was 46,59+17,80, in control group — 37,20+17,93, (p<0,05); improvement of FIM
in treatment group was 38,21£11,85, in control group — 29,78+11,50, (p<0,05).

After the correlation analysis between the functional independency and balance
tests was found that the results of all balance tests correlate with functional independence
tests (p<0,01), the lowest correlation is between trunk control test and Barthel index and
FIM (Table 11). It was determinate a strong correlation between the all balance tests.

Table 11. Correlation between functional independence and balance tests

TCT Berg test Tinetti test
BI 0,63** 0,82%* 0,83**
FIM 0,69** 0,75%* 0,75%*
TCT 0,65%* 0,62**
Berg test 0,65%* 0,96**
Tinetti test 0,62%*

BI — Barthel index; FIM — functional independence measurement; TCT — trunk control test; **-
p<0,01

After the correlation analysis between functional independence, balance tests,
walked distance and walking speed tests was found that the walked distance and walk
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speed tests correlates with functional independence, balance tests and with each other (p
<0,01) (Table 12). Also was stated the strongest correlation between walked distance,
walk speed results and Berg, Tinetti tests.

Table 12. Correlation between functional independence, balance, walked distance and
walking speed tests

Tests Walked distance Walking speed

Bathel Index 0,83** 0,78**
Functional independence test 0,73** 0,69%**

Trunk control test 0,57** 0,53%*

Berg test 0,90%** 0,84%*

Tinetti test 0,90** 0,85%*

Walking speed ——
Walking speed 0,93**

**_p< 0,01

Walking and cycling are cyclical, their many characteristics are similar, therefore
cycling provides intervention during the acute stages of rehabilitation, assessment of
weight-bearing capability and quicken recovery of walking function.

According to the linear regression were made walked distance, walking speed and
Berg test results after rehabilitation predictions equations.

Walking speed = 0,424 + 0,019*Berg test — 0,162*group + 0,009*walked distance
+ 0,053*muscle strength of knee extensors

Berg test = 34,589 + 3,642* muscle strength of hip flexors — 13,592*group +
0,421*Barthel index

For example, patient A on admission to rehabilitation could walk 10 m, Berg — 16
points, knee extensors muscle strength — 2,5 points. If he will get complex PT program
with cycling training, after rehabilitation course his walking speed would be 0,79 m/s; if
he will get PT program without cycling training, his walking speed would be — 0,63 m/s.
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CONCLUSIONS

1. Physical therapy program based on Bobath method principles is effective,
statistically significantly influencing patients following stroke independence, balance,
gait (p <0,01).

2. Complex physical therapy program based on Bobath method principles with cyclic
training statistically significantly more influenced patients after brain infarction
independence, balance and gait than the program based on Bobath method principles
alone (p<0,05).

3. Patient’s after stroke independence and mobility was influenced by patient’s age,
gender, functional status (motional and mental impairment level) on admission and
type of physiotherapy program.

4. Patient’s balance, gait and independence tests had statistically significant
correlations (p<0,05). Made predictive equations allow to prognose results of balance
and gait and perform adequate physiotherapy program.

5. Repeated rehabilitation course during which was applied Bobath method
statistically significantly improved results of balance and gait and exceeded results
achieved after first rehabilitation course.

PRACTICAL RECOMENDATIONS

1. During physiotherapy examination of patients after stroke it is recomended to
assess the balance, walked distance and walking speed.

2. In order to effectively improve the recovery of balance and walking speed it is
necessary to use bicycle ergometer during physiotherapy procedure for 5-15
minutes per day for patients in early stage of recovery after stroke.

3. To predict patients after stroke results of balance according Berg test, walking
speed and walked distance after rehabilitation ,,predictive equations® are useful.
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REZIUME

Kiekvienais metais Europoje insultu perserga apie 1 mln. Zzmoniy. Po
kardiovaskuliniy ir onkologiniy ligy insultai uZima tre¢ia vieta tarp mirties priezaséiy ir
sudaro apie 10 proc. visy vyry mir¢iy ir apie 16 proc. visy motery mirciy (Insultas,
2000).

Pasaulinés sveikatos organizacijos vadovaujamos studijos duomenimis,
didziausias sergamumas pirmuoju galvos smegeny insultu (GSI) buvo nustatytas
Suomijoje, Rusijoje ir Lietuvoje, didziausias mirStamumas nuo galvos smegeny insulto —
Rytu Europoje (Valaikiené J., 2007). Pasaulyje 4,7 mln. zmoniy, istikty GSI, lieka
nejgaliis visa gyvenima. Tai sudaro apie 35 proc. visy insulto istikty ligoniy, pusei ju
nustytas neigalumas. Insultas yra pagrindiné neigalumo priezastis vyresniy nei 40 mety,
t.y. darbingo amziaus zmoniy, todél §i problema yra svarbi ne tik medicinos, bet ir
socialiniu bei ekonominiu aspektais. Lietuvoje po insulto net 76,8 proc. asmeny nedirba,
tik apie 20 proc. iki tol dirbusiy zmoniy lieka darbingi (Petruseviciené D. ir kt., 2007).
Reabilitacijos priemonés, gydant iSemini insulta, turi nepaprastai svarby vaidmenj. Laiku
ir aktyviai taikomos jos pagerina ligos prognozg, padeda sugrazinti pazeistas funkcijas ir
iSvengti komplikacijy, suteikia pacientui galimybe¢ maksimaliai prisitaikyti tiek Seimoje,
tiek darbe (Insultas, 2000). Daugelis mokslininky akcentuoja ankstyvaja persirgusiy
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galvos smegeny insultu reabilitacija, nes ji turi didelg itaka tolesnei ligos eigai, salygoja
geresng gyvenimo kokybeg (Juocevicius A. ir kt., 1997).

Pusiausvyros ir €jimo sutrikimai po GSI yra vieni pagrindiniy veiksniy, ribojanciy
ligoniy kasdiening veikla. Sutrikusios pusiausvyros atkiirimas ir jos lavinimas —
sudétingas ir ilgas procesas, reikalaujantis aktyvaus paciento dalyvavimo jame. Adekvati
pusiausvyra stovint biitina ne tik éjimui, bet ir visai dienos veiklai. Gebéjimas iSlaikyti
pusiausvyra ivairiose padétyse suteikia galimybe atlikti visus batinus judesius,
apsitarnauti, dirbti, o galéjimas tai atlikti suteikia pacientui pasitenkinima (Davies PM.,
1990).

Tyrimais nustatyta, kad 60 — 80 proc. ligoniy po insulto éjimo funkcija atsikuria,
taciau i§ juy tik 7 proc. gali nueiti atstuma lygy 500 metry 1,0 m/s grei¢iu. Kaip
pusiausvyros sutrikimas susijgs su ¢jimo galimybémis néra pakankamai iSanalizuota. Be
to, tradicinés kineziterapijos (KT) nepakanka norint atkurti &jimo funkcija (Peurala SH.
ir kt., 2005; Texeira da Cunha FLir kt., 2001). Moksliniais tyrimais jrodyta, kad
kineziterapija yra efektyvi reabilituojant pacientus po galvos smegeny kraujotakos
sutrikimy. Atlikti jvairls kineziterapijos efektyvuma analizuojantys tyrimai naudojant
paprasciausias kineziterapijos priemones bei sudétingus aparatus jvairiais periodais
pacientams po insulto. Taciau ne visada sitlomi metodai buvo efektyvis, nepakankamai
nagrinéti metodai gerinantys pacienty pusiausvyros ir ¢jimo funkcijas ankstyvuoju
reabilitacijos periodu po insulto. Islieka aktuali naujy metodiky paieskos problema, kaip
pagreitinti pusiausvyros ir éjimo funkcijy atsigavima bei sutrumpinti pacientams po
galvos smegeny insulto reabilitacijos perioda.

Darbo tikslas buvo jvertinti kineziterapijos ir ciklinés treniruotés poveiki asmeny
savarankiSkumui ir mobilumui ankstyvuoju reabilitacijos periodu po galvos smegeny
insulto.

Darbe taikytas Bobath‘o metodikos ir veloergometro treniruotés derinys buvo
pritaikytas pacientams po galvos smegeny infarkto ankstyvuoju reabilitacijos laikotarpiu.
Treniruoté veloergometru pasirinkta todél, kad juo atlickamas dinaminis, bilateralinis
veiksmas daug kuo panaSus | éjima, taciau yra saugesnis ir gali biiti pradétas taikyti
ankstyvuoju periodu po insulto. Sis metodas taikomas moksliniuose tyrimuose, tagiau
kiti autoriai ji taiké vélesniais reabilitacijos po insulto laikotarpiais arba santykinai
geresnés funkcinés buklés pacientams, kuriy pusiausvyra maziau sutrikus ir kurie pries
reabilitacijos kursa jau gali nueiti 10 -12 metry. Be to, moksliniuose tyrimuose ciklinés
treniruotés poveikis analizuojamas kitais aspektais (raumeny aktyvumas, juy tarpusavio
ry8ys). Tyrimy, kuriuose biity taikomi pusiausvyros ir €¢jimo testai, pasigendama.

Ivertintas kineziterapijos programos, paremtos Bobath‘o metodikos principais, ir
ciklinés treniruotés derinio poveikis pacienty po galvos smegeny infarkto funkciniam
savarankiskumui, pusiausvyrai, éjimui.

Nustatyti veiksniai, lemiantys kineziterapijos poveiki pacientams ankstyvuoju
laikotarpiu po galvos smegeny insulto, sudaryti pusiausvyros ir é&jimo rezultaty
matematiniai prognozés modeliai.

ISanalizuoti 138 pacienty, persirgusiy galvos smegeny insultu, reabilituoty VUL
SK Reabilitacijos, fizinés ir sporto medicinos centre 1999 — 2004 metais, duomenys.
Ivertinti pacienty funkcinio savarankiSkumo, pusiausvyros, ¢jimo funkcijos kitimai
reabilitacijos metu bei amziaus, lyties ir kity veiksniy jtaka kineziterapijos efektyvumui.
Pakartotinés  reabilitacijos  efektyvumui  nustatyti, palygintas 20 pacienty
savarankiSkumas, pusiausvyra ir nueitas atstumas iSvykstant poiimiu laikotarpiu po
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pirmo reabilitacijos ciklo su savarankiskumu, pusiausvyra ir nueitu atstumu atvykstant
pakartotinai reabilitacijai i§ namy bei lyginant minétus rodiklius atvykus pakartotinos
reabilitacijos kursui su iSvykstant po jos. Reabilitacijos eigoje visiems pacientams buvo
atlickamos 2 KT procediiros per diena pagal Bobath’o metodikos principus. Pacientai
tirti atvykus | reabilitacija per pirmasias tris paras bei likus dviem parom iki i§vykstant i
namus, vertinta: gilieji ir pavirSiniai jutimai, raumeny jéga, savarankiskumas (Barthel
indeksas, funkcinio nepriklausomumo testas (FNT)), protineé biukle (TPBTT),
pusiausvyra vertinta pagal Berg testa, éjimo funkcijai jvertinti buvo matuojamas nueitas
atstumas (m).

82 pacientams, persirgusiems galvos smegeny infarktu ir reabilituotiems VUL SK
Reabilitacijos, fizinés ir sporto medicinos centre 2004 — 2007 metais buvo taikyti
papildomi pusiausvyros ir éjimo testai. Pacientai atsitiktinés atrankos btdu buvo
suskirstyti { dvi grupes (tiriamoji grupé, n=41 ir kontroliné grupé, n=41). Pacientai tirti
atvykus | reabilitacija per pirmasias tris paras bei likus dviem parom iki i§vykstant {
namus. Abiejy grupiy pacientams buvo atlickamos 2 KT procediiros pagal per diena
Bobath’o metodikos principus (baziné ir funkciné), kuriy kiekvienos trukmé 30-45 min.
Tiriamosios grupés pacientams bazinés kineziterapijos procediiros metu 10—15 min buvo
taikoma cikliné treniruoté, panaudojant veloergometra, o kontrolinés grupés pacientams
iprastiné procediira. Pusiausvyros vertinimui papildomai buvo taikytas liemens kontrolés
testas (LKT) ir Tinetti testas, ¢jimui — 10 m €jimo greicio testas.

Vertinant KT programos pagal Bobath‘o metodikos principus poveiki 138
pacienty funkciniam savarankiSkumui, pusiausvyrai, €jimui, gauti statistiSkai patikimi
rezultaty skirtumai tarp testy duomeny atvykus i reabilitacijos centra ir iSvykstant. I8
beveik visiskai priklausomy pagal Barthel’io indeksa, po reabilitacijos pacientai tapo
vidutiniskai priklausomi.

Ligoniy pusiausvyra vertinome pagal Berg‘o testa. Atvykus | reabilitacija
pacienty pusiausvyros testo rezultaty vidurkis buvo 14,71 + 14,05 baly, po reabilitacijos
kurso padid¢jo iki 38,41 + 16,82 baly (p<0,001).

Pacienty nueitas atstumas reabilitacijos metu pakito statistiskai reikSmingai
(p<0,001): atvyke pacientai galéjo nueiti vidutiniskai 12,59 + 16,21 metry, iS§vykstant —
56,86 + 37,79 metrus.

Analizuojant jvairiy faktoriy jtaka kineziterapijos efektyvumui rasta, kad vyrai
atvyko | reabilitacija buidami geresnés biiklés palyginus su moterimis. Analizuojant
funkcinio savarankiskumo testy (BI, FNT) bei pusiausvyros testo (Berg‘o testo)
rezultatus, matyti, kad atvykus vyry rezultatai buvo statistiSkai patikimai aukstesni negu
motery, iSvykstat vyry minéty testy rezultatai taip pat statistiskai patikimai skyrési nuo
motery. TaCiau $iy testy rySkus rezultaty pageréjimas stebimas abejose grupése.
Vertinant pacienty nueita atstuma, matyti, kad atvykus rezultatai tarp vyry ir motery
statistiSkai nesiskyré, o iSvykstant vyrai galéjo nueiti Zymiai didesnj atstuma (p<0,01).

Pacienty savarankiSkuma, pusiausvyra, éjima 1émé ir pacienty amzius. Prie$
reabilitacija pacienty iki 65 mety ir vyresniy kaip 65 mety grupése savarankiskumo,
pusiausvyros bei éjimo testy rezultatai statistikiSkai patikimai nesiskyré, po reabilitacijos
visy testy rezultatai patikimai geresni buvo pacientams, kuriy amzius buvo iki 65 mety.

Savarankiskumo, pusiausvyros ir &jimo testy rezultatai atvykus ir iSvykstant
statistiSkai patikimai iSsiskyré tarp pacienty priklausomai nuo biosocialiniy funkcijy
sutrikimo lygio. Taciau reabilitacijos eigoje sunkesnés biiklés ligoniy savarankiskumo
testy rezultaty pokytis buvo 1,5 karto didesnis negu lengvesnés biiklés ligoniy. BI, FNT,
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Berg‘o testo ir nueito atstumo rezultatai statistiSkai patikimai iSsiskyré tarp pacienty,
kurie turéjo vidutinio ir lengvo pazintiniy funkcijy sutrikimus.

Pacienty savarankiSkumas, pusiausvyra ir nueitas atstumas taip pat buvo jvertinti
po 23,67+3,87 dienas trukusios pakartotinés reabilitacijos. Nustatyta, kad Barthel‘io,
Berg‘o bei nueito atstumo rezultatai pageréjo statistiskai reikSmingai. Taip pat nustatytas
statistiSkai patikimas skirtumas tarp Berg‘o testo ir nueito atstumo rezultaty i§vykstant
po pirmo reabilitacijos kurso bei po pakartotinés reabilitacijos.

I$nagrinéjus gautus rezultatus, matyti, kad reabilitacijos metu gautas pakankamai
didelis savarankiSkumo, pusiausvyros, é¢jimo funkcijy pageréjimas, taciau iSvykdami
pacientai dar buvo vidutiniskai priklausomi (pagal Barthel‘io indeksa) ir galéjo nueiti
vidutiniskai 56,86+37,79 metrus. Shumway-Cook A. ir Woollacott M. teigia, jog tam,
kad asmuo biity nepriklausomas bendruomenés narys, jis turi sugebéti nueiti 300 metry,
bent 13 — 27 metrus nueiti 1,3 m/s greiciu, eidamas pasukti galva i Sona, neprarasti
pusiausvyros (2001). Remdamiesi $iais ir kity autoriy teiginiais bei misy atlikto tyrimo
rezultatais, tyrima pratgséme tiriamajai grupei | kineziterapijos programa jtraukdami
velotreniruote.

Tolesnio tyrimo rezultatai parodé, kad KT programa, kurios metu buvo taikoma
Bobath‘o metodikos ir ciklinés treniruotés derinys, panaudojant veloergometra
statistiSkai patikimai labiau pagerino pusiausvyros (Berg‘o testas, Tinetti testas)
rezultatus negu programa, kurios metu buvo taikoma tik Bobath‘o metodika. Taikant §i
kompleksa zymiai pageréjo liemens kontrolés testo rezultatai, dauguma pacienty
sugebéjo savarankiskai atsisésti ir i§laikyti pusiausvyra sédint.

Suskirs¢ius pacientus | grupes pagal geb¢jima eiti, nustatyta, kad prie§
reabilitacija galéjo judéti veziméliu ir eiti toks pat procentas tiriamosios ir kontrolinés
grupiy pacienty. Po reabilitacijos 12,2 proc. daugiau pacienty i$ tiriamosios grupés tapo
nepriklausomi pagal Berg‘o testa palyginti su kontroline grupe. Tik 3 ligoniai i$
tirlamosios grupés ir 9 i§ kontrolinés grupés iSvyko judédami veziméliu. Tris kartus
daugiau tiriamosios grupés ligoniy ir 2 kartus daugiau kontrolinés grupés ligoniy po
reabilitacijos galéjo eiti su pagalba negu pries reabilitacija.

Pacienty po galvos smegeny insulto gyvenimo kokybe labai veikia ju é&jimo
galimybés. Taciau labai svarbu, kad éjimas biity funkcionalus ir ekonomiskas. Taikant
treniruot¢ veloergometru pagerinome ne tik ligoniy pusiausvyra, bet ir ¢&jima.
Tiriamosios ir kontrolinés grupiy pacienty é&jimo greitis ir nueitas atstumas po
reabilitacijos pageréjo statistiSkai reikSmingai. Taciau tiriamosios grupés pacientai,
geriau iSlaikydami pusiausvyra sédédami ir stovédami, per ta pati reabilitacijos perioda
pasieké geresniy nueito atstumo ir éjimo greifio testy rezultaty (p<0,05) palyginti su
kontrolinés grupés pacientais.

Suskirsc¢ius pacientus pagal &jimo greitj | grupes, gauta, kad 90,2 proc. tiriamosios
ir 80,5 proc. kontrolinés grupés pacienty prie§ reabilitacija €jo 1éCiau negu 0,4 m/s
greiCiu, ty. ju judéjimo galimybés buvo labai ribotos. Po reabilitacijos didelé dalis
(41,5%) tiriamosios grupés pacienty gal¢jo eiti nuo 0,4 iki 0,8 m/s ir laisvai judéti namy
aplinkoje. Be to, net 36,6 proc. pacienty ¢jo grei¢iau negu 0,8 m/s, o tai uztikrina laisva
judéjima uz namy riby. Tuo tarpu 41,5 proc. kontrolinés grupés pacienty po reabilitacijos
sugebéjo eiti 1é¢iau negu 0,4 m/s greiCiu ir beveik dvigubai maziau negu tiriamosios
grupés pacienty (19,5%) galéjo laisvai judéti uz namy riby.

Prie§ reabilitacija Barthel‘io indekso ir FNT rezultatai tarp grupiy statistiskai
reikSmingai nesiskyré (p>0,05), taciau kontrolinés grupés pacienty abiejy
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savarankiSkumo testy rezultatai buvo didesni. Abiejy savarankiskumo testy rezultaty
pokytis reabilitacijos metu didesnis buvo tiriamosios grupés pacienty: tiriamosios grupés
BI 46,59+17,80 baly, kontrolinés grupés — 37,20+17,93 baly (p<0,05). Grupése
savarankiSkumo testy rezultatai atvykus ir iSvykstant skyrési statistiSkai patikimai
(p<0,05).

Atlikus koreliacing funkcinio savarankiskumo ir pusiausvyros testy tarpusavio
analizg, rasta, kad visy pusiausvyros testy parodymai koreliuoja su funkcinio
savarankiSkumo testais (p<0,01), silpnesnis liemens kontrolés testo rySys su Barthel‘io
indeksu ir FNT. Nustatytas stiprus pusiausvyros testy tarpusavio rySys. Taip pat
nustatytas stiprus nueito atstumo ir éjimo greicio rezultaty rySys su Berg‘o ir Tinetti
testais (p< 0,01).

Apibendrinus gautus rezultatus, buvo padarytos tokios i§vados: 1. Kineziterapijos
programa, kurios metu buvo taikoma Bobath‘oc metodika, yra efektyvi, patikimai
pagerinanti asmeny po galvos smegeny insulto savarankiS$kuma, pusiausvyra, €jima
(p<0,01). 2. Kineziterapijos programa, kurios metu buvo taikoma Bobath‘o metodika ir
cikliné treniruoté, labiau veiké asmeny po galvos smegeny infarkto savarankiSkuma,
pusiausvyra ir &jima negu programa, kurios metu buvo taikoma tik Bobath‘o metodika
(p<0,05). 3. Asmeny po galvos smegeny insulto savaranki§kumo ir mobilumo poky¢iams
itakos turéjo ligoniy amzius, lytis, funkciné buklé reabilitacijos kurso pradzioje,
kineziterapijos programos turinys. 4. Pacienty pusiausvyros, €jimo bei savarankiskumo
parametrai tarpusavyje stipriai koreliuoja. Sudarytos regresijos lygtys leidzia
prognozuoti pusiausvyros ir ¢jimo rezultatus bei koreguoti kineziterapijos programa. 5.
Pakartotinés reabilitacijos kursas patikimai (p<0,05) pagerino pusiausvyros ir &jimo
rezultatus ir vir§ijo rezultatus, gautus po pirmo reabilitacijos kurso.
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Nuo 1997 m. dirba Vilniaus universiteto ligoninés Santariskiy kliniky
Reabilitacijos, fizinés ir sporto medicinos centro kineziterapeute. Nuo 2000 m. dirba
Vilniaus Universitete, Medicinos fakultete, Reabilitacijos, sporto medicinos ir slaugos
institute asistente. 2003-2009 m. Vilniaus universiteto Medicinos fakulteto doktoranté.
Mokslinio darbo kryptis — kineziterapijos efektyvumo vertinimas ligoniams po galvos
smegeny kraujotakos sutrikimy. I[.E.Jamontait¢ domisi neurologiniy ligoniy
kineziterapijos, iStyrimo, taikomy metodiky naujovémis. Su bendraautoriais paskelbé
penkis straipsnius recenzuojamuose Lietuvos moksliniuose zurnaluose. Su stendiniais
pranesimais dalyvavo tarptautinése mokslinése konferencijose.
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