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Abstract

Background. Stroke is perceived a major cause of disability, including gait disorders. Looking for more effective
methods of gait reeducation in post-stroke survivors is one of the most important issues in contemporary neu-
rorehabilitation.

Objectives. Following a stroke, patients suffer from gait disorders. The aim of this paper is to present the out-
comes of a study of post-stroke gait reeducation using the NeuroDevelopmental Treatment-Bobath (NDT-Bobath)
method.

Material and Methods. The research was conducted among 60 adult patients who had undergone ischemic stroke.
These patients were treated using the NDT-Bobath method. These patients’ gait reeducation was assessed using
spatio-temporal gait parameters (gait velocity, cadence and stride length). Measurements of these parameters were
conducted by the same therapist twice: on admission, and after the tenth session of gait reeducation.

Results. Among the 60 patients involved in the study, the results were as follows: in terms of gait velocity, recovery
was observed in 39 cases (65%), in terms of cadence, recovery was observed in 39 cases (65%), in terms of stride
length, recovery was observed in 50 cases (83.33%).

Conclusions. Benefits were observed after short-term therapy, reflected by measurable statistically significant
changes in the patients’ gait parameters (Adv Clin Exp Med 2013, 22, 2, 261-272).
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Streszczenie

Wprowadzenie. Istnieje potrzeba poszukiwania i badania nowych, bardziej skutecznych form rehabilitacji pouda-
rowe;j.

Cel pracy. U pacjentéw po udarze dochodzi do zaburzen funkeji chodu. Celem pracy byla ocena wynikéw rehabili-
tacji prowadzonej metodg NDT-Bobath dla dorostych z zakresu reedukacji chodu ocenianego za pomoca czasowo-
przestrzennych parametréw chodu.

Material i metody. Badana grupa sktadata si¢ z 60 pacjentéw po udarze niedokrwiennym mozgu podanych reha-
bilitacji metoda NDT-Bobath dla dorostych. Parametry chodu (szybkos$¢ chodu, tempo i dlugos¢ dwukroku) byty
mierzone u kazdego pacjenta przez tego samego terapeute dwukrotnie: przy przyjeciu (przed terapia) oraz po
ostatniej sesji terapii.

Wryniki. Wsréd pacjentow objetych badanie uzyskano nastepujace wyniki: w szybkosci chodu zaobserwowano
poprawe w 39 przypadkach (65%), w tempie chodu zaobserwowano poprawe w 39 przypadkach (65%), w dtugosci
dwukroku zaobserwowano poprawe w 50 przypadkach (83,33%).

Whioski. W krotkim czasie zostaly zaobserwowane istotne statystycznie pozytywne zmiany stanu zdrowia pacjen-
tow, odzwierciedlone przez zmiany parametréw chodu w wyniku prowadzonej terapii (Adv Clin Exp Med 2013,
22,2,261-272).

Stowa kluczowe: rehabilitacja, udar niedokrwienny, NDT-Bobath, parametry chodu, usprawnianie chodu, analiza
chodu.

Stroke is perceived a major cause of disability, worldwide [1, 2]. Annual mortality due to stroke is
including gait disorders. It is currently estimated estimated at 5 million worldwide [3]. The annual
that 15 million people suffer from stroke each year incidence of stroke in Poland is 70,000 per year [1].
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The incidence rate of stroke in Poland is reported
to be 125/100,000 among females, and 177/100,000
in males [1-6]. Approximately 60% of stroke sur-
vivors suffer from motor deficits. Moreover, 50%
of post-stroke patients need the assistance of other
people in their daily activities. Most of them have
limited ablity to work and/or to participate in
social life [6, 7]. Thus, the effects of a stroke can
be perceived as multidimensional, impacting the
medical, social and economic areas of the patient’s
life. Research in the area of the rehabilitation of
patients following ischemic stroke is therefore
of great importance, since ischemic stroke con-
stitutes 80-85% of all strokes [2-6]. Therapeutic
success in this area will no doubt have a positive
impact on the effectivity of post-stroke rehabilita-
tion in general.

The ability to perform basic activities of daily
life (ADLs) and locomotion in post-stroke survi-
vors may be compromised. One of the possible ef-
fects of stroke is gait impairment, significantly in-
fluencing stroke survivors’ mobility and the ADLs.
Thus, looking for more effective methods of gait
reeducation for post-stroke patients is one of the
most important issues in contemporary neurore-
habilitation.

The NeuroDevelopmental Treatment-Bobath
(NDT-Bobath) method is currently perceived as
one of the leading methods in the rehabilitation
of adult stroke surviviors [8-14]. A distinctive
feature of the method is that the NDT-Bobath
method does not constitute a set of exercises. It
is a whole concept, including a multidimensional
analysis of functional deficits and cause-effect re-
lationships. A key role in the method is played by
the neural plasticity of the central nervous system
(CNS): its ability to be changed (in both structure
and functions) in response to stimuli such as vari-
ous activities, changes in the environment, etc. In
hemiplegic patients, the therapy aims at integrat-
ing the affected and unaffected sides of the body,
including increased stimulation and motivation of
the patients to use the affected side. The following
key skills are considered essential for therapists us-
ing the NDT-Bobath method: a problem-solving
approach, the ability to analyze human movement
(both normal and abnormal), the ability to evalu-
ate and analyze the cause of the limitation(s) and
the goals of the therapy, the ability to set short-
term and long-term plans for the therapeutic in-
tervention.

A deep knowledge of biomechanics, neuro-
anatomy, and neurophysiology must underlie all
of these.

Unfortunately, widespread use of the NDT-
Bobath method has not been accompanied by
an increase in the number of research studies on

the outcomes of post-stroke rehabilitation using
this method [15-19], including gait reeducation
[20-22]. The existing research is insufficient.
A review of fifteen clinical trials performed by Pa-
ci [15] and a case study by Lennon [20] still raise
controversy. Some general guidelines for further
investigations have been formulated, such as the
necessity to develop new diagnostic tools better
fitted to the goals of the Bobath approach (mo-
tor performance, etc.). An additional criterion
for further studies should be the therapists’ thor-
ough knowledge of the state-of-the-art NDT-Bo-
bath method for adults. Moreover, the therapists’
knowledge and experience should be supported by
internationally recognized certification [15, 17].
The aim of this paper is to present the out-
comes of a study of post-stroke gait reeducation
using the NDT-Bobath method. The hypothesis is
that NDT-Bobath method is effictive in gait reedu-
cation in adult patients following ischemic stroke.

Material and Methods

The research was conducted among 60 pa-
tients. All of them had been admitted to rehabili-
tation after suffering an ischemic stroke. Patients
were eligible for inclusion if they were aged 18
years or more and had suffered a cerebrovasculat
accident (CVA) from 6 weeks to 3 years earlier, as
confirmed by medical records.

The study was approved by the Bioethical
Committee of the University of Medical Sciences
in Poznan, Poland. It was conducted in accor-
dance with the rules of Good Clinical Practice and
the Helsinki Declaration. Informed consent was
obtained from each patient before they were en-
rolled in the study.

A clinical summary of the patients is presented
in Table 1.

During the study patients who had undergone
ischemic strokes were treated using NDT-Bobath
method. The therapist’s knowledge of the NDT-
Bobath method was confirmed by international
certificates:

1) the International Bobath Instructors Train-
ing Association (IBITA) recognized Basic Course
in “Assessment and Treatment of Adults with
Hemiplegia — The Bobath Concept”,

2) the IBITA recognized Advanced Course
“Assessment and Treatment of Adults with Neu-
rological Conditions — The Bobath Concept”, and

3) the European Bobath Tutors Association
(EBTA) “NDT-Bobath Basic Course in the Assess-
ment and Treatment of Children”.

The therapist also had several years of expe-
rience in neurorehabilitation ward. This ensured
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Table 1. Clinical summary of the patients

Tabela 1. Charakterystyka pacjentéw objetych badaniem

Patients
(Pacjenci)
(n=60)
Side of paresis:
(Strona niedowtadu)
Left (L) 30 (50%)
Right (P) 30 (50%)
Sex:
(Pted)
Females (K) 30 (50%)
Males (M) 30 (50%)
Age [years]:
(Wiek [w latach])
Min 42
Max 86
SD (Odchylenie standardowe) 10.3
Mean (Warto$¢ $rednia) 65.7
Median (Mediana) 68
Age brackets [years]:
(Przedzialy wiekowe [w latach])
38-47 2 (3.33%)
48-57 13 (21.67%)
58-67 13 (21.67%)
68-77 27 (45%)
78-87 5 (8.33%)
Time lapse since cerebrovascular
accident (CVA):
(Czas po incydencie udarowym)
6 weeks — 6 months (od 6 tygodni 20 (33.33%)
do 6 miesigcy)
> 6 months - 1 year (pow. 6 13 (21.67%)
miesigcy do roku)
> 1 year - 2 years (pow. roku do 14 (23.33%)
dwoch lat)
> 2 years — 3 years (pow. 2 lat do 13 (21.67%)
trzech lat)

a sound basis and therapeutic consistency using
the NDT-Bobath method described in the afore-
mentioned article by Paci [15, 17].

The participants received ten 30-minute phys-
ical therapy sessions based on the NDT-Bobath
concept over a two-week period. Therapy lasting
two weeks (five days a week) provides research out-
comes that are easy to compare with other studies.
Measurements of spatio-temporal gait parameters
(gait velocity, cadence and stride length) were con-
ducted by the same therapist twice: on admission,
and after the tenth session of gait reeducation. The
author’s own method of gait analysis, described in
[23], is based on:

- gait recording (using a digital video camera),

- visual gait evaluation,

- measurement of spatio-temporal gait pa-
rameters: gait velocity, cadence and stride length,

- calculating values using the Clinical Gait

Analyzer free software developed by Chris Kirtley,
MD (USA), and their interpretation.

All the data were analyzed with Statistica ver-
sion 9 software. The results were calculated as
mean, median, minimum value (Min), maximum
value (Max) and standard deviation (SD). Wilcox-
on’s test was used to compare scores. The level of
significance was set at 0.05.

Results

The study focused on searching for statisti-
cally significant changes reflecting recovery in gait
velocity, cadence and stride length, which are of-
ten impaired in stroke survivors. The results are
shown in Tables 2 through 6.

In the study, among the 60 patients involved,
the results were as follows:

In terms of gait velocity, recovery was ob-
served in 39 cases (65%), relapse was observed in
9 cases (15%), and a lack of (measurable) change
was observed in 12 cases (20%).

In terms of cadence, recovery was observed in
39 cases (65%), relapse was observed in 16 cases
(26.67%), and a lack of (measurable) change was
observed in 5 cases (8.33%).

In terms of stride length, recovery was ob-
served in 50 cases (83.33%), relapse was observed
in 4 cases (6.67%), and a lack of (measurable)
change was observed in 6 cases (10%).

The following terms need to be clarified:

“Recovery” means that after the therapy there
was a significant difference (favorable change) as
compared to the results at the beginning of the
therapy.

“Relapse” means that after the therapy there
was a significant difference (unfavorable change)
as compared to the results at the beginning of the
therapy.

“No change” means that after the therapy there
was no significant difference (measurable change)
as compared to the results at the beginning of the
therapy.

The statistical analysis of the results for gait
velocity depending on side of paresis provided the
following evidence of the efficacy of the therapy
(Table 4a):

In the group of patients with right-sided pa-
resis, statistically significant recovery (p < 0.001)
was observed. The mean increased from 0.5 m/s
in the first measurement to 0.7 m/s in the second
measurement; the median increased from 0.5 m/s
to 0.6 m/s.

In the group of patients with left-sided pare-
sis, statistically significant recovery (p = 0.007) was
observed. The mean increased from 0.515 m/s in
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Table 2. Statistical analysis of the study results for the whole group of patients

Tabela 2. Wyniki analizy statystycznej w badaniu dla caltej grupy pacjentéw

n Mean Median Min Max SD
(Warto$¢ (Mediana) (Odchylenie
$rednia) standardowe)
First examination
(Badanie pierwsze)
Gait velocity [m/s] 54 0.496 0.500 0.100 0.900 0.215
(Szybkos¢ chodu)
[m/s]
Cadence [steps/min] 54 78.1 83.5 28.0 103.0 19.0
(Tempo)
[krokéw/min]
Stride length [m] (Dlugo$¢ dwukroku) 54 1.481 1.540 0.500 2.220 0.438
[m]
Second examination
(Badanie drugie)
Gait velocity [m/s] 58 0.659 0.650 0.100 1.600 0.397
(Szybkos¢ chodu)
[m/s]
Cadence [steps/min] 58 84.8 90.5 14.0 151.0 31.5
(Tempo)
[krokéw/min]
Stride length [m] (Dlugo$¢ dwukroku) 58 1.730 1.820 0.610 2.860 0.591
[m]

P values of differences between data before and after rehabilitation (Wilcoxon’s test): gait velocity:

p < 0.001, cadence: p = 0.004, stride length: p = 0.004.
Wartosci p réznic migdzy danymi przed i po rehabilitacji (test Wilcoxona): predko$¢ chodu:

p < 0,001; tempo: p = 0,004, dtugos¢ dwukroku: p = 0,004.

Table 3. Study results for the whole group of patients

Tabela 3. Wyniki badania dla calej grupy pacjentow

Gait speed [m/s]
(Szybkos¢ chodu) [m/s]

Cadence [steps/min]
(Tempo) [krokéw/min]

Stride length [m]

(Dlugo$¢ dwukroku) [m]

number of patients % number of patients % number of patients %
Number of patients | 60 100 | 60 100 60 100
(Liczba pacjentow)
Recovery 39 65 39 65 50 83.33
(Poprawa)
Relapse 9 15 16 26.67 4 6.67
(Pogorszenie)
No change 12 20 5 8.33 6 10
(Brak zmian)
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Table 4. Results for gait velocity depending on: a) side of paresis, b) sex, c) age, d) time elapsed since the CVA

Tabela 4. Wyniki badania dotyczace szybkoéci chodu w zaleznosci od: a) strony porazenia, b) plci, ¢) wieku, d) czasu od
incydentu udarowego

a)

Right (P) Left (L)
number of patients % number of patients %
Number of 30 100 30 100
patients
(Liczba
pacjentow)
Recovery 21 70 17 56.67
(Poprawa)
Relapse 2 6.67 8 26.67
(Pogorszenie)
No change 7 23.33 3 10
(Brak zmian)
b)
Female (K) Male (M)
number of patients % number of patients %
Number of 30 100 30 100
patients
(Liczba
pacjentow)
Recovery 15 50 24 80
(Poprawa)
Relapse 7 23.33 2 6.67
(Pogorszenie)
No change 8 26.67 4 13.33
(Brak zmian)
c)
38-47 years 48-57 years 58-67 years 68-77 years 78-87 years
(38-47 lat) (48-57 lat) (58-67 lat) (68-77 lat) (78-87 lat)
number of | % number of | % number of | % number of | % number of | %
patients patients patients patients patients
Number of 2 100 | 13 100 13 100 27 100 5 100
patients
(Liczba
pacjentow)
Recovery 2 100 | 7 53.85 7 53.85 22 8148 | 1 20
(Poprawa)
Relapse 0 0 4 30.77 | 2 1539 | 2 7.41 1 20
(Pogorszenie)
No change 0 0 2 1539 | 4 30.77 3 11.11 | 3 60
(Brak zmian)
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d)
6 weeks — 6 months > 6 months - 1 year > 1 year — 2 years 2 years — 3 years
(od 6 tyg. do 6 mie- (powyzej 6 miesiecy (powyzej 1 roku do (powyzej 2 lat
siecy) do 1 roku) 2 lat) do 3 lat)
number of | % number of | % number of | % number of | %
patients patients patients patients
Number of patients | 17 100 12 100 17 100 14 100
(Liczba pacjentow)
Recovery 11 64.71 7 58.33 12 70.59 9 64.29
(Poprawa)
Relapse 3 17.65 1 8.33 2 11.77 3 21.43
(Pogorszenie)
No change 3 17.65 | 4 33.33 3 17.65 2 14.29
(Brak zmian)

the first measurement to 0.628 m/s in the second;
the median increased from 0.5 m/s to 0.7 m/s.

The statistical analysis of the results for gait ve-
locity in the study depending on sex provided the
following evidence of the efficacy of the therapy
(Table 4b):

In the group of females statistically significant
recovery (p = 0.023) recovery was observed. The
mean increased from 0.448 m/s in the first mea-
surement to 0.539 m/s in the second; the median
did not change (0.500).

In the group of males statistically significant
recovery (p < 0.001) was observed. The mean in-
creased from 0.544 m/s in the first measurement to
0.77 m/s in the second; the median increased from
0.5 m/s to 0.75 m/s.

For the purposes of statistical analysis by age,
the whole group was divided into two subgroups
using the median (68 years). The statistical analy-
sis of the results for gait velocity depending on age
provided the following evidence (Table 4c¢):

In the group of patients younger than 68 years,
statistically significant recovery (p = 0.001) was ob-
served. The mean increased from 0.516 m/s in the
first measurement to 0.7 m/s in the second. The
median increased from 0.5 m/s to 0.65 m/s.

In the group of patients aged 68 years or more,
statistically significant recovery (p = 0.001) was
observed. The mean increased from 0.470 m/s in
the first measurement to 0.608 m/s in the other;
the median increased from 0.5 m/s to 0.65 m/s.

The statistical analysis of the results for gait
velocity depending on how much time had elapsed
since the patient’s CVA provided the following
evidence (Table 4d):

In the group of patients whose CVA had oc-
curred 6 weeks to 6 months earlier, statistically
significant recovery (p = 0.025) was observed. The

mean increased from 0.507 m/s in the first mea-
surement to 0.594 m/s in the second; the median
increased from 0.507 m/s to 0.594 m/s.

In the group of patients whose CVA had oc-
curred 6 months to 1 year earlier, statistically sig-
nificant recovery (p = 0.028) was observed. The
mean increased from 0.427 m/s in the first mea-
surement to 0.658 m/s in the second; the median
increased from 0.5 m/s to 0.65 m/s.

In the group of patients whose CVA had oc-
curred 1 year to 2 years earlier, statistically signifi-
cant recovery (p = 0.003) was observed. The mean
increased from 0.547 m/s in the first measurement
to 0.771 m/s in the second; the median increased
from 0.600 m/s to 0.700 m/s;

In the group whose CVA had occurred 2 years
to 3 years earlier, statistically significant recovery
(p = 0.049) was observed. The mean increased
from 0.475 m/s in the first measurement to 0.592
m/s in the other; the median did not change (0.500
m/s) (Table 4d).

The statistical analysis of the results for ca-
dence depending on the side of paresis provided
the following evidence (Table 5a):

In the group of patients with right-sided pare-
sis, statistically significant recovery (p = 0.003) was
observed. The mean increased from 76.4 steps/min
in the first measurement to 86.0 steps/min in the
second; the median increased from 84.0 steps/min
to 93.0 steps/min.

The statistical analysis of the results for ca-
dence depending on sex yielded the following evi-
dence (Table 5b):

In the group of males, statistically significant
recovery (p = 0.003) was observed. The mean
increased from 79.1 steps/min in the first mea-
surement to 89.5 steps/min in the second; the
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Table 5. Distribution of cadence results depending on: a) side of paresis, b) sex, c) age, d) time elapsed since the CVA

Tabela 5. Wyniki badania dotyczacee tempa chodu w zaleznoéci od: a) strony porazenia, b) plci, ¢) wieku, d) czasu od incy-

dentu udarowego

a)

Right (P) Left (L)
number of patients % number of patients %
Number of 30 100 30 100
patients
(Liczba
pacjentow)
Recovery 22 73.33 17 56.67
(Poprawa)
Relapse 6 20 11 36.67
(Pogorszenie)
No change 2 6.67 2 6.67
(Brak zmian)
b)
Female (K) Male (M)
number of patients % number of patients %
Number of 30 100 30 100
patients
(Liczba
pacjentow)
Recovery 17 56.67 24 80
(Poprawa)
Relapse 8 26.67 2 6.67
(Pogorszenie)
No change 5 16.67 4 13.33
(Brak zmian)
<)
38-47 years 48-57 years 58-67 years 68-77 years 78-87 years
(38-47 lat) (48-57 lat) (58-67 lat) (68-77 lat) (78-87 lat)
number of | % number of | % number of | % number of | % number of | %
patients patients patients patients patients
Number of 2 100 | 13 100 13 100 27 100 5 100
patients
(Liczba
pacjentow)
Recovery 2 100 | 7 53.85 | 8 61.54 | 20 74.08 | 2 40
(Poprawa)
Relapse 0 0 6 46.15 3 23.08 | 5 1852 | 2 40
(Pogorszenie)
No change 0 0 0 0 2 1539 | 2 7.41 1 20
(Brak zmian)




268

E. MIKOLAJEWSKA

d)
6 weeks — 6 months > 6 months - 1 year > 1 year - 2 years 2 years — 3 years
(od 6 tyg. do 6 (powyzej 6 miesigcy (powyzej 1 roku do (powyzej 2 lat do
miesigcy) do 1 roku) 2 lat) 3 lat)
number of | % number of % number of | % number of | %
patients patients patients patients
Number of patients 17 100 12 100 17 100 14 100
(Liczba pacjentow)
Recovery 10 58.82 8 66.67 13 76.47 8 57.14
(Poprawa)
Relapse 4 23.53 3 25 4 23.52 4 28.57
(Pogorszenie)
No change 3 17.65 1 8.33 0 0 2 14.29
(Brak zmian)

median increased from 83.0 steps/min to 94.5
steps/min.

The statistical analysis of the results for ca-
dence depending on age yielded the following evi-
dence (Table 5c¢):

In the group of patients aged 68 years and
older, statistically significant recovery (p = 0.008)
recovery was observed. The mean increased from
74.6 steps/min in the first measurement to 80.5
steps/min. in the second; the median increased
from 81.0 steps/min to 87.5 steps/min.

The statistical analysis of the results for cadence
depending on the time elapsed since the patient’s
CVA yielded the following evidence (Table 5d):

In the group of patients who had undergone
CVA 1 year to 2 years earlier, statistically signifi-
cant recovery (p = 0.049) was observed. The mean
increased from 85.2 steps/min in the first measure-
ment to 96.9 steps/min in the second; the median
increased from 84.0 steps/min to 104.0 steps/min.

The statistical analysis of the results in the area
of stride length depending on the side of paresis
provided the following evidence (Table 6a):

Among patients with right-sided paresis, sta-
tistically significant recovery (p < 0.001) recovery
was observed. The mean increased from 1.428 m in
the first measurement to 1.726 m in the second; the
median increased from 1.38 m to 1.54 m.

Among patients with left-sided paresis, statis-
tically significant recovery (p < 0.001) was noted.
The mean increased from 1.538 m in the first mea-
surement to 1.735 m in the second; the median in-
creased from 1.54 m to 1.82 m.

The statistical analysis of the stride-length re-
sults depending on sex provided the following evi-
dence (Table 6b):

In the group of females, statistically significant
recovery (p < 0.001) was observed. The mean in-
creased from 1.315 m in the first measurement to

1.511 m in the second; the median increased from
1.33 m to 1.54 m;

Among the males, statistically significant re-
covery (p < 0.001) was noted. The mean increased
from 1.647 m in the first measurement to 1.935 m
in the second; the median increased from 1.67 m
to 1.91 m.

The statistical analysis of the stride-length re-
sults depending on age providedthe following evi-
dence (Table 6¢):

Among patients younger than 68 years, statisti-
cally significant recovery (p < 0.001) was observed
in stride length. The mean increased from 1.473 m
in the first measurement to 1.764 m in the second;
the median increased from 1.540 m to 1.764 m.

In the group of patients aged 68 years and old-
er, statistically significant recovery (p = 0.001) was
noted. The mean increased from 1.491 m in the
first measurement to 1.689 m in the second; the
median increased from 1.43 m to 1.67 m.

The statistical analysis of stride length depend-
ing on the time elapsed since the patient’s CVA
yielded the following evidence (Table 6d):

In the group of patients whose CVA had taken
place 6 weeks to 6 months prior to the therapy, sta-
tistically significant recovery (p = 0.003) was ob-
served in stride length. The mean increased from
1.501 m in the first measurement to 1.623 m in
the second; the median increased from 1.605 m to
1.745 m.

In the group of patients whose CV A had taken
place 6 months to 1 year earlier, statistically sig-
nificant recovery (p = 0,012) was observed in stride
length. The mean increased from 1.407 m in the
first measurement to 1.705 m in the second; the
median increased from 1.43 m to 1.605 m.

In the group of patients who had undergone
their CVA 1 year to 2 years earlier, statistically
significant recovery (p = 0.001) was observed in
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Table 6. Distribution of results for stride length depending on: a) side of paresis, b) sex, c) age, d) time elapsed since the

CVA

Tabela 6. Wyniki badania dotyczace dlugosci dwukroku w zaleznoéci od: a) strony porazenia, b) plci, ¢) wieku, d) czasu od
incydentu udarowego

a)

Right (P) Left (L)
number of patients % number of patients %
Number of 30 100 30 100
patients
(Liczba
pacjentow)
Recovery 25 83.33 26 86.67
(Poprawa)
Relapse 1 3.33 2 6.67
(Pogorszenie)
No change 4 13.33 2 6.67
(Brak zmian)
b)
Female (K) Male (M)
number of patients % number of patients %
Number of 30 100 30 100
patients
(Liczba
pacjentow)
Recovery 23 76.67 27 90
(Poprawa)
Relapse 2 6.67 2 6.67
(Pogorszenie)
No change 5 16.67 1 3.33
(Brak zmian)
<)
38-47 years 48-57 years 58-67 years 68-77 years 78-87 years
(38-47 lat) (48-57 lat) (58-67 lat) (68-77 lat) (78-87 lat)
number of | % number of | % number of | % number of | % number of | %
patients patients patients patients patients
Number of 2 100 | 13 100 13 100 27 100 5 100
patients
(Liczba
pacjentow)
Recovery 2 100 | 11 84.62 | 10 76.92 | 25 92.59 | 2 40
(Poprawa)
Relapse 0 0 0 0 2 1539 | 1 3.70 1 20
(Pogorszenie)
No change 0 0 2 1539 | 1 7.69 1 3.70 2 40
(Brak zmian)
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d)
6 weeks — 6 months | > 6 months - 1 year > 1 year — 2 years 2 years — 3 years
(od 6 tyg. do 6 (powyzej 6 miesigcy (powyzej 1 roku do (powyzej 2 lat
miesiecy) do 1 roku) 2 lat) do 3 lat)
number of | % number of | % number of | % number of | %
patients patients patients patients
Number of patients 17 100 12 100 17 100 14 100
(Liczba pacjentow)
Recovery 14 82.35 9 75 16 94.12 11 78.57
(Poprawa)
Relapse 2 11.77 0 0 0 0 2 14.29
(Pogorszenie)
No change 1 5.88 3 25 1 5.88 1 7.14
(Brak zmian)

stride length. The mean increased from 1.506 m
in the first measurement to 1.856 m in the other;
the median increased respectively from 1.54 m to
1.82 m.

Discussion

Human physiological gait is a very complex
and fluid set of movements, requiring synchro-
nous activity of several body systems: muscular,
sensory, visual, vestibular, auditory, cerebellar and
basal ganglia. Impairments observed in post-stroke
patients — loss of muscle strength, motor control,
tone, balance, sensation, perception, etc. - may
significantly influence their walking abilities. The
ways these deficits combine is influenced by many
causes, such as the place and extent of damage and
the individual (neuro)physiological abilities. The
resulting gait deficits can have a severe effect on
the patient’s quality of life. Therefore, the amount
and type of post-stroke gait training is one of the
most important issues within post-stroke rehabili-
tation, leading scientists and clinicians to search
for the most effective approach. The NDT-Bobath
method is perceived as one of the most promising,
but the amount of evidence is not currently suf-
ficient. The consequences may be very significant,
even in the area of the patients’ subjective quality
of life: Using a method commonly perceived as
more effective may increase the patients’ motiva-
tion and family support.

The results of the current study show that
the NDT-Bobath method may be considered an
effective approach to gait reeducation in adult
ischemic-stroke surviviors. The changes observed
changes in the patients’ gait parameters as a result
of the therapy were statistically significant and fa-
vorable. The relapses observed in the study may be

the result of a particular aspect of the NDT-Bobath
method: NDT-Bobath therapists have to pay par-
ticular attention to gait quality as a foundation for
the next stages of the therapy. This is one of the
central principles of gait re-education according
to the NDT-Bobath method: Full gait re-education
entails paying particular attention to gait quality,
especially during the first stages of the therapy, and
only then paying particular attention to achieve-
ments in spatio-temporal gait parameters.

In the study group, many different deviations
from physiological gait patterns were observed,
depending on various factors, such as the level of
paralysis/paresis. Two gait patterns were predomi-
nant:

o hemiplegic gait:

- a pathological tilt in the frontal plane to-
wards the unaffected side;

- the weight load on the unaffected leg;

- during the swing phase, the paretic leg is in
abduction, the knee in extension and the foot in
plantar flexion;

- during the stance phase, a lack of full foot-
floor contact (toes and metatarsus only);

- during both the swing and stance phases,
the pelvis rises on the affected side.

o high-stepping gait:

- a lack of pathological tilt in the frontal
plane;

- during the swing phase, high knee rising oc-
curs;

- the foot is in plantar flexion,

- during the stance phase, a loud sound of the
foot hitting the floor is audible.

Relapses in the measured spatio-temporal gait
parameters mainly reflect a decrease in gait velocity
due to a significant increase in gait quality as ob-
served in the video recordings. This increase in gait
quality would probably be reflected in faster increas-
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es in spatio-temporal gait parameters during further
rehabilitation. The NDT-Bobath method treats gait
quality, physiological gait and the “normalization”
of movement patterns as very important determi-
nants of post-stroke recovery. The methodology
presented in this article improves the possibilities
for observing gait quality changes like these, be-
cause digital video recordings allow for replay, slow
motion and frame-by-frame analysis. No doubt
more detailed measurements can be achieved only
by using advanced gait analysis systems, e.g. Vicon,
but the use of these advanced methods may be not
always possible, since they are time-consuming and

As has been mentioned, there is lack of stud-
ies using the NDT-Bobath method for adults to
compare with the outcomes of the current study.
The favorable findings in this study show the need
for both further research and more independent
sources of knowledge. This seems necessary to as-
sess the effectiveness of the NDT-Bobath method
in the gait re-education of adult post-stroke pa-
tients. The Evidence Based Medicine paradigm re-
quires that clinicians should know whether clinical
applications of the NDT-Bobath method for adults
are an effective way to provide gait reeducation in
post-stroke patients.

expensive. The proposed methodology seems to be
useful for everyday clinical conditions.
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