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ABSTRACT

Introduction: Multiple sclerosis (MS) is a chronic, autoimmune and progressive multifocal demyelinating
disease of the central nervous system. The aim of this study was to evaluate rehabilitation of patients with
multiple sclerosis using Bl (Barthel index) and EDSS (Expanded Disability Status Scale).

Methods: A clinical observational study was made at the clinic for physical medicine and rehabilitation in
Sarajevo. We analyzed 49 patients with MS in relation of gender, age and level of disability at admission
and discharge, patient disability were estimated using EDSS scale. The ability of patients in their activities
of daily living were also analyzed according to the Bl at admission and discharge.

Results: Of the total number of patients (n=49) there were 15 men and 34 women. The average age of
female patient was 42.38+13.48 and male patient 46.06+9.56. EDSS values were significantly different
at the beginning and at the end of the therapy (p=0.001) as was the value of Bl (p=0.001).

Conclusion: MS patients, after the rehabilitation in hospital conditions show significant recovery and
a reduced level of disability; they show higher independence in activities but rehabilitation demands
individual approach and adjustment with what patients are currently capable of achieving.

Keywords: rehabilitation; MS (Multiple Sclerosis); EDSS (Expanded Disability Status Scale); Bl (Barthel
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INTRODUCTION

Multiple sclerosis (MS) is a chronic, demyelinating
and progressive multi-focal disease which affects
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the auto-immunity of the central nervous system.
When a certain part of the myelin sheath is inflamed
and damaged, transfer of impulses through neurons
is disturbed, slow or intermittent (1-3). Clinical
symptoms of MS include nystagmus, tremors and
dysarthria, eye disorder, movement disorders, sen-
sibility problems with the coordination and balance
of movement, problems with urination and defeca-
tion, sexual dysfunction, disturbances in cognition,
fatigue, pain etc. (4,5).
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Symptomatic treatment includes a full range of pro-
cedures that aim to alleviate the existing symptoms,
in order to maintain active mobility for as long as
possible and reduce the degree of disability of these
patients (6,7).

The plan of rehabilitation of these patients is made
to the status of disability by EDSS scale. The
minimum value of the EDSS scale is 0 (normal
neurological examination result) and the highest 10
(death due to complications of MS).

Activities of daily living were assessed by the Barthel
Index with the lowest value of 0 (total dependence
on others for care and assistance) to 20 (indepen-
dent in activities of daily living) (8,9).

MS is often diagnosed in people between the ages of
25 and 50, but rarely in children and persons above
age of 60. Women are 2 to 3 times more prone than
man in contracting MS (6,7).

The aim of this study was to evaluate rehabilitation
of patients with multiple sclerosis using BI (Barthel
index) and EDSS (Expanded Disability Status
Scale).

METHODS

A clinical observational study was made at the
Clinic for physiology and rehabilitation, University
Clinical center Sarajevo. The study included
49 patients with MS of both genders aged between
18 and 65 who were diagnosed with MS and who
have undergone the recommended physical therapy
as per the protocol. The study excluded patients
who have not undergone physical therapy as per the
protocol or had their treatment continued at the
Neurological clinic in Sarajevo due to the worsen-
ing of the underlying disease. Level of disability of
patients at admission and discharge in accordance
with the EDSS (Expanded Disability Status Scale) is
used as a measure of disease progression. This scale
ranges from 0 to 10, with lower scores indicating

TABLE 1. Gender and age of patients
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lower level of disability. We have also analyzed the
abilities of the patients in their activities of daily liv-
ing according to the Barthel index at admission and
discharge. This scale ranges from 0 to 20. A patient
is fully dependent when the sum of point was 0-4,
5-12 shows high level of dependence, 13-18 shows
moderate level, 19 shows low level and 20 shows
total independence.

Statistical analysis

All the analytical data are presented in tables with
an absolute number of cases, the arithmetic mean,
standard deviation and range of value 2 - square
test. We also used ANOVA and Wilcoxon nonpara-
metric test. All the tests with p<0.05 were consid-
ered statistically significant.

RESULTS

Of the total number of patients (n=49) there
were 15 men and 34 women. The average age was
43.51£12.43, the average age of female patients
was 42.38+13.48 years, and the average age of male
patients was 46.06+9.56 years (Table 1).

By using a nonparametric Wilcoxon test, there was a
statistically significant difference in the EDSS value
before and after therapy (Table 2). The EDSS value
before therapy was 6.04+1.52 (required regular or
occasional assistance to walk up to 100 m with or
without rest), whereas after therapy, the value fell
to 5.46+1.51 (mobile without aid or rest, but with
restrictions in daily activities), Z=-0.514; p=0.001.

By analyzing activities of daily living of the
patients-before and after the therapy-based on the
Barthel index and by implementing the Wilcoxon
test, we have established a statistically significant
difference in the clinical status. Before the therapy
and after reception, based on the Barthel index, the
patients were classified in the heavily dependent cat-
egory (12.89+5.52), while after therapy their clinical

N Mean SD SE 95% Cl for mean Minimum Maximum
Lower bound Upper bound
Female 34 42.38 13.48 2.31 37.67 47.08 18.00 66.00
Male 15 46.06 9.56 2.46 40.76 51.36 28.00 65.00
Total 49 43.51 12.43 1.77 39.98 47.08 18.00 66.00
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condition improved and they were classified, accord-
ing to the Barthel index, with moderate dependence

(14.48+ 5.37), Z=-4.843; p=0.001 (Table 3).

DISCUSSION

Muldiple sclerosis (MS) is a chronic disease of the
central nervous system. It was named after lesions
where histopathological samples of brain tissue
appear as indurated areas-plaques (6). These plaques
are “disseminated” in different areas of the cen-
tral nervous system and appear at irregular inter-
vals. With the development of neuro-radiological
techniques, especially MRI (magnetic resonance
imaging) of the brain, the number of diagnosed and
newly diagnosed patients with MS has dramatically
increased. It was found that in patients with MS,
typically only one clinical manifestation of the dis-
ease occurs for each new 8 to 10 new lesions in the
brain, that were confirmed by MRI (7).

Clinical features of patients with MS is actually
very diverse with different symptoms that vary in
severity. These patients, after diagnosis and neuro-
logical therapy, register for the rehabilitation mainly
because of the problems with their motor skills and
their inability to control their sphincters (8,9).

Study results show statistically significant difference
in the gender representation of the respondents,
and in the examined sample women dominated
(p=0.007). These figures correspond to data from
the literature; female patients suffer from MS, 2 to
3 times more than men.

TABLE 2. EDSS scale values at admission and discharge
N Mean Std.deviation Minimum Maximum

EDSSat 49 6.0408  1.52697 3.00 9.00
admission
EDSSat 49 54694  1.51523 3.00 9.00
discharge

Z=-0.514; p=0.001

TABLE 3. Barthel index value at admission and discharge
N Mean Std.deviation Minimum Maximum

Bl at 49 12.89 5.52 3.00 20.00
admission
Bl at 49 14.48 5.37 4.00 20.00
discharge

Z=-4.834; p=0.001
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Analysis of the age structure of patients shows that
the average age was 43.51+12.43, the average age of
female patients was 42.38+13.48 years, and for male
patients, it was 46.06+9.56 years. This data indicates
that there is no statistically significant difference in
age structure of the respondents in relation to their
gender (p=0.344). Research conducted earlier show
that the average age of patients with MS in reha-
bilitation was lower. We think that reason for this
difference is better diagnosis and the earlier involve-
ment of patients in the rehabilitation process, but it
is also possible that other studies involved younger
patients (10,11).

The assessment of the degree of disability is shown
through EDSS and used as a measure of the pro-
gression of the disease and severity of neurological
disorder in these patients (12). During the process
of rehabilitation, patients tried to increase their
mobility by kinesiotherapy (13). Also, all patients
underwent occupational therapy to gain compe-
tence in day to day activities. The analysis of the
EDSS values before and after the therapy showed
statistically significant differences. The EDSS value
before therapy was V6.04+1.52 which means that
patients needed permanent or temporary orthope-
dic aid such as the use of canes, crutches or walk-
ing frame to walk up to 100 m, with or without
rest; while after the therapy, the value dropped to
5.46+1.51, which means that the patient is mobile
without assistance or rest, but is limited in daily
activities (p=0.001). Our research shows that
patients with a greater degree of disability were
registered for the rehabilitation then what other
studies have shown (14,15). Research conducted
in France and England have shown that inpatient
rehabilitations is carried out for small disabilities
and in the earlier phases of the disease when they
expect the effects of the treatment to be better
(16-18).

By analyzing the activities of daily living accord-
ing to the Barthel index, significant statistical
difference in clinical conditions was established
(p=0.001) before and after physical therapy. Upon
reception, the patients were classified as being heav-
ily dependent (12.89+5.52), while after the treat-
ment, their clinical condition improved and they
were, according to the Barthel index, classified as

being moderately dependent (14.48+5.37). These
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data confirm that physical therapy (kinesiotherapy
and occupational therapy) is of great importance in
enabling patients in carrying out day to day activi-
ties. Research done in the last three years also gives
similar results. It is recommended that the evalua-
tion of different possibilities and aspects of physi-
cal therapy should be tailored to each patient and
to respect current possibilities of these patients in
each therapeutic procedure (19,20). An important
prognostic factor is the movement in the Barthel
index at the beginning, during and after physical
therapy which will, if stagnant, show that the best
clinical recovery in day to day life activities has been
reached (20).

CONCLUSION

Patients with the MS, after rehabilitation in hospital
conditions, show significant recovery and reduced
degrees of disability. In activities of daily living
they were more independent, but the rehabilitation
demands an individual approach and adaptation to
the current capacities of the patients.
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