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ABSTRACT
Introduction. By 2015, the goal of the rehabilitation set by the Helsingborg Declaration 2006, was that more 
than 70% of survivors are independant in their activities of daily living by 3 months after the onset of stroke.
Material and methods. The research was performed in 109 patients hospitalized in the Department of 
Systemic Rehabilitation with the Neurological Rehabilitation Unit of the Regional Hospital in Grudziądz, 
from September 2011 to March 2013. The functional status of patients was assessed on the basis of the 
modified Rankin scale and Barthel Index, on admission and discharge from the stroke department and 
rehabilitation unit as well as 3 months after the stroke. The neurological status was assessed using the 
scale of National Institute of Health Stroke Scale (NIHSS). 
Results. Among patients with worse functional status (mRS 3–5 points) symptoms such as aphasia, 
paresis/plegia and neglect syndrome were more frequent after 3 months. Also their scores on the NIHSS 
were higher; whereas in the the Barthel Index they were lower. In the multivariant assessment significant 
predictors of a 3-month prognosis were the clinical scale NIHSS and the functional BI.
Conclusion. Severe paresis or limbs plegia, aphasia and the neglect syndrome are predictors of worse 

prognosis for the functional status. The NIHSS scale and the BI are comparable, significant predictors 

of 3-month prognosis.
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Introduction

According to a definition, stroke is: “a clinical syn-
drome characterized by the sudden appearance of focal 
or global dysfunctions of the brain, which, if it do not 
lead to earlier death, persist longer than 24 hours and 
do not have a cause other than vascular” [1].

By 2015, the goal of the rehabilitation set by the 
Helsingborg Declaration 2006, was that more than 70% 
of survivors are independent in their activities of daily 
living by three months after the onset of stroke [2].

In Poland, according to data from 2008, only 19% 
of branches provided a comprehensive post-stroke 
rehabilitation, which secured 38,5% of the needs in 
this field [3].

Material and methods

The study was conducted among 109 patients hos-
pitalized in the Department of Systemic Rehabilitation 

with the Neurological Rehabilitation Unit of the Regional 
Hospital in Grudziądz in the Department of Rehabilita-
tion systemic Neurological Rehabilitation Unit of the 
Regional Hospital in Grudziadz during the period from 
September 2011 to March 2013. Patients qualified for 
admission to a branch of rehabilitation and admitted 
in time to 31 days after discharge from the stroke unit, 
meeting the criteria of ischemic stroke as defined by 
the WHO in 1978 [1], at the age of 18–80 years, gave 
written informed consent participated in the study. Pa-
tients were admitted to the department of rehabilitation 
on the basis of phone qualifications carried out by the 
patient’s neurologist of the stroke unit and the date of 
admission was set at the same time. 

Patients functionally dependent (3–5 pts. in mRS) or 
functionally independent (0–2 pts. in mRS) with deficits 
in the range of cognitive and behavioral functions as 
well as speech and swallowing, were qualified for ad-
mission. Patients in serious but stable condition, with 
inefficiency in circulatory and/or respiratory system or 
symptoms of active inflammation were not qualified to 
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the ward. The subjects were residents of Grudziadz 
(34.86%) and the surrounding smaller towns and rural 
areas (65.14%); these proportions correlate with a range 
of therapeutic activity of RSS in Grudziadz. All patients 
filled a questionnaire, which collected information on 
sociodemographic data, diseases and burdens. In the 
study group within the framework of comprehensive 
early stroke rehabilitation, individual kinesiotherapy 
and group therapy, therapy of disturbances of speech 
disorders, behavioral therapy — cognitive and occupa-
tional therapy, were performed according to individual 
abilities and needs of each patient.

The evaluation of the functional status was carried 
out on the basis of an assessment by the modified 
Rankin Scale (mRS) and the 20-point Barthel Index (BI); 
patients were examined at admission and discharge 
from the stroke unit, at admission and discharge from 
the rehabilitation ward, and after 3 months after the 
illness, during the control visit. Assessment of the 
neurological status was made based on the severity 
of paralysis by Lovett scale and evaluation of ataxia in 
the range of upper and lower limbs; examination was 
carried out on admission to the rehabilitation unit. 

We analyzed sociodemographic clinical factors and 
functional status of the studied group of patients. For the 
parts of the analysis, data of 98 participants were used 
due to the lack of necessary, individual data. Continuous 
variables are expressed as mean and standard devia-
tion. Categorical variables were expressed as percent-
ages. Comparisons were made based on parametric 
tests (Student’s t-test for continuous variables and chi-
square for categorical variables) or their non-parametric 
equivalents in accordance with the general conditions 
for their use (U Mann-Whitney test Fischer).

Results

Period prior to admission to the rehabilitation ward

The collected data show that the majority of patients 
started stationary rehabilitation within the 2 weeks after 
discharge from the stroke unit, but the percentage of 
rehabilitation deferred for more than 2 weeks is significant 
(45% M and K 43%; NS). Patients who began rehabilitation 
within 2 weeks after stroke did not differ in terms of func-
tional assessment after 3 months from patients transferred 
to rehabilitation branch after more than two weeks after 
stroke (3-5 pts. mRS at 72.73% among rehabilitated for up 
to two weeks vs. 69.77% for period of more than 2 weeks).

Evaluation of functional status during three months 
of follow-up

The mean score in the NIHSS at admission to 
the rehabilitation unit was 8.48 ± 5.24 in women and 

9.27 ± 5.49 in men (p= 0.459). In the BI scoring the 
difference was statistically significant (4.93 ± 6.04 K M 
vs. 2.81 ± 3.88; p= 0.042). The efficiency of 0–2 points 
in mRS at 3 months after a stroke was obtained by 
28.57% of the patients (M 32.08% and 24.44% K; p= 
0.4), the others obtained, respectively, 3 — 31.63%, 
4 — 35,71% and 5 — 4.08%. Aphasia appeared at base-
line in 31.19% of the respondents (39.66 M K vs. 21.57; 
p = 0.042), and the hemispatial neglect at 17.43% 
(18.97% M K vs. 15.69%, p = 0.652 ). Hemi/monopare-
za (-plegia) was present in 51.38% of the respondents 
(58.62 M K vs. 43.14; p = 0.107). Ataxia was found in 
17.43% of patients (M 10.34 K vs. 25.49%, p = 0.038). 
The prevalence of different types of neurological deficit 
divided by functional state (mRS ≤ 2 pts., And mRS> 
2 pts.). In the group with 0–2 points in the mRS (inde-
pendent) ataxia was more frequent, while in the group 
with the number of points in the mRS 3–5 — aphasia, 
paresis and hemispatial neglect (there was statistically 
significant difference between the groups with the num-
ber of points. 0–2 and 3–5 mRS; p < 0.05).

In additional breakdown according to gender the de-
pendencies are similar — among men and women with 
mRS 3–5 — aphasia, paresis and hemispatial neglect 
are more frequent; however, these symptoms are more 
frequent in men. As for the whole group — also ataxia 
is more common among men and women with mRS 
0–2 (probably due to the fact that patients with paresis, 
ataxia is not defined).

Multivariate analysis 

In the study various schemes of logistic regression 
were used to develop an optimal model to predict the 
functional status after 3 months. As the dependent 
variable scores of mRS at 3 months follow-up were 
adopted; result of 0–2 points was treated as valid, while 
3–5 points — as invalid. Due to the number of patients 
and lack of certain data, in the multivariate analysis 
84 observations were included, and thus, the number 
of independent variables in the model is limited to eight. 
The selection of the independent variables was due to 
significant differences identified by c2 test or Student’s 
t-test between the groups which received mRS 0-2 and 
3–5 points. Two alternative models were created. The 
first model included: gender, age, initial NIHSS score, 
paresis, ataxia hemispatial neglect, aphasia, education.

The other model included BI instead of NIHSS 
scoring. The models allow the prediction of patients’ 
dependence by 3 months after stroke (3–5 pts. mRS). 
NIHSS scoring (higher score patients = worse 
prognosis) — model 1, and BI scoring (lower score 
patients = worse prognosis) — model 2, allows predic-
tion in significant manner. Other variables used in the 
regression were not statistically independent significant 
predictors of a 3 months prognosis.
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In the study group, more than 40% of patients 
underwent deferred rehabilitation i.e. in the period of 
more than 14 days after discharge from the stroke unit. 
The functional status of these patients did not differ 
from patients who were rehabilitated earlier, i.e. during 
0–14 days of discharge.

Discussion

The study evaluates the values of selected parame-
ters normally marked in the stroke units for the 3-month 
forecasting results in patients after ischemic stroke.

The first 3 months after ischemic stroke constitute 
the period covering both the acute and subacute phase. 
In this period the most important decisions of how to 
deal with the patient (treatment, rehabilitation, care and 
realistic goals) are taken. During this period, the most 
dynamic change in general and functional condition of 
patient takes place.

In the studies of Joergensen et al., which included 
1197 patients, it was found that in 95% of the surveyed, 
the improvement took place during 12.5 weeks after 
the stroke, and in 80% the best results in ADL func-
tions were achieved in the first 6 weeks [4]. It was also 
observed that the improvement in the functional status 
was strongly associated with the initial condition of the 
patient after a stroke. Patients with mild symptoms at 
the initial stage, achieved the best functional state in 
8.5 weeks, with moderate symptoms — in 13 weeks, 
and at 17 and 20 weeks, respectively, in patients with 
severe and very severe symptoms of stroke [4]. Hankey 
et al. confirmed that the average time of improvement 
in patients with moderate disability was 3 months 
(3 pts. in mRS). However, in case of severe stroke  
(≥ 3 pts. in mRS) gradual improvement in the perfor-
mance of activities of daily living and in the range of 
movement may take from 6 months to up to one and 
a half year after the stroke. However, the greatest im-
provement was achieved during the first 6 months [5].

Based on the survey and through the application 
of multivariate analysis in this study, it was found 
that significant predictors of 3-month prognosis are 
both NIHSS and BI scale. This analysis showed that 
patients with higher scores in NIHSS (those in worse 
functional status) have worse prognosis. Mean base-
line score in NIHSS in dependent patients (3–5 pts. in 
mRS) 3 months after stroke was almost twice as high 
in independent patients (0–2 pts. in mRS). This is con-
sistent with the study of Schiemanck et al., 2006 [6]; 
similarly to the study presented in this manuscript, 
significant prognostic value of NIHSS prognosis for 
3 months was confirmed. In this study, the median was 
11, indicating that in most patients neurological deficits 
were moderate.

Muir et al., [7] and other authors [8] indicate that 
the initial result in NIHSS of more than 13, obtained 
in a stroke unit allows us to foresee adverse 3-month 
results of functional state (constant care required or 
death) as compared with a score of 13 or fewer points, 
and they believe that the initial number of points in the 
NIHSS allows the best prediction of 3-month results 
[7, 8]. However, Lai et al. estimated that the study of 
functional state, where constant care of the patient and 
death were not separated, could cause that the results 
of 13 points is important in the 3-month forecasting of 
global results, but it is not useful to predict the functional 
status after 3 months after stroke [9].

The authors report that the value of 7 points in the 
NIHSS in the initial assessment can be considered 
as limiting in the scope of forecasting better or worse 
clinical course in the acute phase of stroke. 45% of the 
surveyed patients with a baseline NIHSS score of 7 or 
fewer achieved full functional capability within 48 hours 
after the stroke; in patients who had more than 7 points 
the same applied to 2.4% of patients [10].

In the study of Kwakkel et al., it was found that results 
of NIHSS obtained during the first 9 days after a stroke 
are strongly associated with results of evaluation of 
efficiency ADL in BI and were found to be important in 
determining early rehabilitation program [11]. On the 
basis of conducted research and applied analysis we 
found that scores in BI are also a strong predictor of 
3-month prognosis. This analysis showed that patients 
with a lower score in BI have worse prognosis. Mean 
baseline in BI in dependent patients (3–5 pts. in mRS) at 
3 months after stroke was 3.03, and the median — 0.00, 
while in independent patients (0–2 pts. in mRS) it was 
7.46, and the median — 7.00.

This is consistent with the review of publications 
by Quinn et al. in 2011 [12]. Despite the existing 
reservations concerning the heterogeneity of the 
evaluation methodology and the limited sensitivity in 
case of extreme values (floor and ceiling effects), BI is 
recommended for general use in patients with strokes, 
and at the same time it is one of the most widely used 
to assess the functional status after stroke [13]. For 
years, BI has been through many modifications [14], 
but a more comprehensive assessment of quality of life 
after stroke is Stroke Impact Scale (SIS) developed by 
Duncan et al. [13].

Defining a favourable results in patients after a stroke 
using BI is harder than defining an adverse effect. In 
various studies, varied values from 50 to 95 were used 
as a cut-off value [15]. However, in numerous studies 
concerning the acute phase of stroke, 95 or more 
points constitute a favourable result [16]. A score below 
60 is considered an adverse outcome in BI. In studies 
with a 20-point BI scale, independence is defined by 
obtaining 19 and 20 points [6]. The average score of 
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BI on admission to the stroke unit (version of 20-point 
scale) was described by the author of this work study 
as 4.93 for women and 2.81 for men; this difference was 
statistically significant (p = 0.042).

In the study of Schiemanck et al., median in BI at 
6 days after stroke was 8 out of 20 [6]. On the basis of 
the analysis of the literature of database Medline during 
the period of 1966–2004 conducted by Huybrechts et 
al., it can be concluded that there is strong evidence 
of the value of the use of BI and mRS as forecasting 
tools [17]. Those most impaired, according to the BI 
assessment, prognosed negatively [4] and have less 
chance for improvement in daily living activities [18]. 
It should be noted that the outer modifiable factors 
(such as appropriate social support) also determine the 
long-term prognosis and must be taken into account. 
Other authors point out to the important impact of such 
disorders as depression on forecasting [19].

Assessment of changes in the functional status on 
the basis of BI made within the first 3 days after ischemic 
stroke (of etiology other than cardiovascular) and after 
2 months after the stroke, is more significant predictor 
of long term survival than the assessment of the initial 
functional status of the patient [20]. In 2012 Sarker et al. 
published a study carried out on the basis of the South 
London Stroke Register, which compared two extended 
scales assessing ADL–NEADL (Nottingham Extended 
Activities of Daily Living) and FAI (Frenchay Activities 
Index) of BI in respect of the basic prognostic factors, 
such as socio-demographic conditions, comorbidities 
or NIHSS three months after the first stroke.

In this study, the results of BI were very overvalued 
(33%), while in FAI- undervalued (19%). The results 
obtained in NEADL were symmetrical (only 4% of the 
highest and lowest values). The authors concluded that 
in the acute phase of stroke, functional state can be 
predicted on the basis of the results in NIHSS and that 
the possibility of predicting the functional status in the 
acute period can reduce unjustified extension of stay 
in a stroke unit [21].

As shown by the study, in the 3-month observation, 
functional independence (0–2 pts. in mRS) was reached 
by 28.57% of patients. In the Kansas City Stroke Study 
published by Lai and Duncan, also in the 3-month ob-
servation, 42.26% of patients obtained a positive result 
(0–2 pts. in mRS) [22]. No less important is also the 
result of 3 months observation concerning a positive 
change (shifted) by at least one point in the mRS. The 
study’s result of 0-2 points on admission to the rehabil-
itation unit was reached by 3.66% of patients, and the 
result of 5 points – by 29.35% of patients. 3 months after 
the stroke results were 28.57% and 4.08%, respectively.

In our study a positive change of at least one point 
in mRS was reached by 69.4% of patients. This result 
is similar to the values shown in the Kansas City Stroke 

Study, in which such a shift was observed in 62% of 
patients. However, one should be aware of the limita-
tions of this work; only patients qualified for admission 
to the rehabilitation unit were included in the study. 
Worse functional status (3–5 pts.) at 3 months follow-up 
after ischemic stroke was associated in this study with 
symptoms such as aphasia, hemospatial neglect, and 
severe weakness or limbs plegia. In this study, aphasia 
baseline occurred in 31.19% of patients (39.66% M vs. F 
21.57%; p = 0.042). 

In Nyka’s studies conducted in a group of 574 pa-
tients, it was found that the lowest functional improve-
ment was achieved by patients with global aphasia 
and also that this group is characterized by the slowest 
dynamics of changes. The functional efficiency of this 
group during the 14-day rehabilitation improved by one 
point in the ADL Barthel [23]. Similar conclusions were 
drawn by Gialanella [24]. Hilari in the study published 
in 2011, which compared patients with and without 
aphasia, found that patients with aphasia are less active, 
and their quality of life is worse than patients without 
aphasia, even if their functional state, welfare and social 
support are comparable [25]. The severity of aphasia is 
a strong predictor of long-term mortality and observed 
during a period of 12 months dependency of patients 
with aphasia compared with those without aphasia 
[26]. The hemospatial neglect in this study occurred in 
17.43% of patients (M 18.97% vs. 15.69% K; p = 0.652).

The possibility of walking and climbing stairs in-
dependently are the most important elements of func-
tional status improvement [27]. It should be noted that 
elderly patients may have decreased functional abilities 
resulting from imbalances and severity of degenerative 
changes in the peripheral joints even prior to stroke, 
which limit the possibility of obtaining the projected 
improvement [28].

Based on our review of the literature concerning use 
of stroke rehabilitation methods and models of improv-
ing motor function, it can be concluded that particularly 
promising techniques are focused on high intensity 
and repeatability of exercises. The authors point out 
that most of the available research on the topic related 
to small groups and had a number of limitations [29].

Conclusions

In this paper assessment of the impact of selected 
parameters to predict 3-month results of rehabilitation 
of patients after ischemic stroke was presented. The 
study included 109 patients hospitalized in the reha-
bilitation ward, previously treated in a stroke unit. Final 
assessment was carried out in the outpatient setting 
3 months after a stroke onset. The study lasted from 
September 2011 to March 2013. The assessment of the 
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functional status was carried out based on the modified 
Rankin scale and a 20-point scale Barthel. The clinical 
assessment was based on the severity of paralysis by 
Lovett scale, evaluation of ataxia, diagnosis of aphasia 
and hemospatial neglect. The NIHSS scale was used 
as well. After a thorough statistical analysis, the results 
used for conclusions were obtained. In the 3-month 
prognosis in patients after ischemic stroke, scores in 
NIHSS and BI have significance and comparable prog-
nostic value. Patients diagnosed with severe paresis or 
limbs plegia, aphasia and hemospatial neglect have 
worse functional outcome at 3 months after stroke, 
assessed by the modified Rankin Scale.
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