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ÖZET 
Am aç: Bu çalışmanın amaçları, Multipl Skleroz (MS) hastalarında ev temelli
egzersiz eğitiminin yetiyitimi, yaşam kalitesi, yorgunluk ve denge üzerine etkilerini
saptamaktır.
Yön tem  ler: Kırk MS hastası çalışmaya dahil edilmiştir. Hastaların, demografik,
sosyoekonomik ve medikal düzeyleri kaydedilmiştir. Yetiyitimi [Expanded Disability
Status Scale (EDSS)], fonksiyonel denge [Berg Denge Skalası (BDS)], günlük
aktivitelerde algılanan güven duygusu [Aktiviteye Spesifik Denge Güvenlik Skalası-
ABC], yorgunluk [Yorgunluk Etki Skalası (YES)] ve yaşam kalitesi [Multiple Sclerosis
International Quality of Life (MusiQoL) questionnaire] değerlendirmeleri tedavi
öncesinde ve 3 ay sonra tekrarlandı. Tüm katılımcılara, fizyoterapist tarafından 12
haftalık standardize ev-temelli egzersiz programı verildi. 
Bul gu lar: Hastaların tedavi öncesi ve sonrasında EDSS skorları arasında
istatistiksel olarak anlamlı fark yoktu (p=0,41). Tüm katılımcılar, egzersiz
programından sonra BDS, ABC ve MusiQoL skorlarında (p<0,001), YES’nın
kognitif, fiziksel ve sosyal komponentlerinde iyileşme kaydetti (sırasıyla,
p=0,002, p=0,001, p=0,002). YES-total skorlarında ise istatistiksel olarak anlamlı
fark yoktu (p=0,060). MusiQoL ile YES-total (p<0.001), MusiQoL ile YES-kognitif
(p=0,004), YES-fiziksel (p<0,001), YES-sosyal altgrupları arasında (p<0,001)
istatistiksel olarak anlamlı pozitif korelasyon; MusiQoL ile ABC arasında ise
istatistiksel olarak anlamlı negatif korelasyon saptandı (p<0,001).  
So nuç: MS hastalarında, ev-temelli egzersiz programı, yaşam kalitesi, yorgunluk ve
denge fonksiyonlarında iyileşmeyle sonuçlanmıştır. Bu nedenle bu alanda çalışan
nörolojik rehabilitasyon ekibinin, MS hastalarında fiziksel aktivite düzeyini artırmaya
odaklanmasının ve hastaları egzersiz yapmaları için cesaretlendirilmesinin önem
taşıdığını düşünmekteyiz. (Nö rop si ki yat ri Ar fli vi 2012;49: 33-8)
Anah tar ke li m e ler: Multipl skleroz, ev egzersizleri, yaşam kalitesi, yorgunluk,
denge 

ABS TRACT
Objectives: To determine the effects of home-based exercise program (HEP) on
aspects of disability, quality of life (QoL), fatigue and balance in multiple sclerosis
(MS) patients. 
Method: 40 MS patients were enrolled in the study. Demographic, socioeconomic
and medical statuses were recorded. Disability [Expanded Disability Status Scale
(EDSS)], functional balance [Berg Balance Scale (BBS)], perceived level of
balance confidence in everyday tasks [Activities-specific Balance Confidence
(ABC) Scale)], fatigue [Fatigue Impact Scale (FIS)], and QoL [Multiple Sclerosis
International Quality of Life (MusiQoL) questionnaire] were assessed at  baseline
and 3 months later. All participants received standardized 12-weeks HEP from an
experienced physiotherapist. 
Results: There were no statistically significant differences in  EDSS scores before
and after treatment (p=0.41). All patients showed significant improvement in BBS,
ABC scale, and MusiQoL scores (p<0.001), and in the cognitive, physical and social
components of FIS from baseline to three months (p=0.002, p=0.001, p=0.002,
respectively). A statistically significant difference was not found in FIS-total scores
(p=0.060). A positive significant correlation was found between MusiQoL and FIS-
total scores (p<0.001), cognitive (p=0.004), physical and social (p<0.001) subscores;
as well as negative correlation between QoL and ABC scale scores (p<0.001).  
Discussion: Home-based exercise program resulted in improvements in QoL,
fatigue and balance functions in MS individuals. Therefore,  neurological
rehabilitation professionals, who are specialized on this area, have to consider
the benefits of  exercise and physical activity for MS patients and    encourage
them to take part in an exercise program. (Arc hi ves of Neu ropsy chi atry 2012;49: 33-8)
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Introduction

Multiple sclerosis (MS) is a chronic demyelinating disease
resulting in functional limitations, disability and reduced quality of

life (QoL) through the impairments such as muscular weakness,
ataxia, spasticity, balance dysfunction, general fatigue, sensory
disturbances, and visual vestibular disturbances (1). Within 15
years after MS diagnosis, 50% of  patients will have walking



impairment and 10% will be  restricted to a wheelchair (2).
Additionally, MS patients have reduced physical functioning and
decreased levels of physical activity (3), which may lead to
physical deconditioning and increased risk for secondary
conditions such as coronary heart disease (4,5). Inactivity and
functional disability may be held responsible for  social isolation in
individuals with MS (4). Cross-sectional studies suggested regular
physical activity for the solution of problems associated with
inactivity and for improvements in QoL (6-8). However, the
advantages of different types of exercise programs are not clearly
documented  (9-13). This study was designed to determine the
effects of home-based exercise training on aspects of disability,
quality of life, fatigue and balance in different disability levels of
MS.

Method

A total of 40 patients with MS, referred for rehabilitation to the
Multiple Sclerosis Outpatient Clinic of Neurology Department at
Dokuz Eylul University School of Medicine between October 2008
and July 2009, were evaluated.

Patients were admitted into the study if they satisfied the
following criteria: 1) diagnosis of clinically or laboratory definite
relapsing remitting, primary progressive or secondary progressive
MS according to Poser’s criteria (14), 2) ability to stand
independently, 3) age between 18 and 65 years, 4) EDSS≤6.5,  5)
cooperation, and 6) volunteer to join to the study.   

Patients were excluded if their diagnosis was not clearly
established; they were suffering from an acute relapse (within the
last 30 days) prior to the first examination; they had history of
cardiovascular, respiratory, orthopedic, psychiatric, or other
medical comorbidities, and they were participating a regular
physical activity within the last six months. Regular physical
activity assessment was made according to patients’ self-record if
they have attended to a regular activity within the last six months
such as taking a regular exercise program, having regular
sport/leisure time activities.

40 MS patients met the inclusion criteria and were enrolled in
the study. Written informed consent was received from all
participants. Patients were regarded as drop-outs if they had a
relapse or new concurrent illness during the study period. A
physical therapist administered the evaluation scales which
consisted of the Berg Balance Scale (BBS), Fatigue Impact Scale
(FIS), Activites-specific Balance Confidence (ABC) Scale and
Multiple Sclerosis International Quality of Life (MusiQoL)
questionnaire. Expanded Disability Status Scale (EDSS) was
performed by a neurologist. All patients were instructed to
continue exercising for 12 weeks at home. The patients were
provided with an individual exercise program  instructed by a
physiotherapist based on a standardized rehabilitation program.
The subjects kept a daily diary in which they recorded their
adherence and progress for individual feedback and
encouragement. 

Assessment
Demographic characteristics and medical history were

recorded by a questionnaire included information on age, gender,
height, weight, and body mass index, marital status, education,
employment, assistive device use, disease duration, and EDSS
score.

Measurement of  Disability
The severity of disability was determined based on the EDSS

scores as mild disability (EDSS ≤3.5), and severe disability (EDSS
4.0-6.5) (15,16). 

Measurement of the Perceived Impact of Fatigue 
Perceived impact of fatigue on daily activities was investigated

with the Turkish version of the Fatigue Impact Scale (17). This scale
is a multidimensional scale that comprises 40 items measuring
physical (%), cognitive (%) and social (%) effects of fatigue. Each
item  assessed fatigue during the past 30 days. Rating was made on
a four-level scale from 0 (no problem) to 4  (extreme problem). The
total score (%) was calculated by dividing the sum of the three three
sub-scores which gives the degree of impact of fatigue (17,18). 

Measurement of  Functional Balance
Balance was assessed using the Berg Balance Scale, a task

performance test consisting of 14 items of increasing difficulty
graded on a five-point ordinal scale from 0 to 4 [0= unable to
perform task, 4= independent] (19). Higher scores reflect a better
level of balance ability. An overall score of less than 45 points, out
of a maximum of 56, is associated with a 2.7- times increase in the
risk of a future fall. The reliability of the BBS has been established
with a sample of subjects with MS (20).

Measurement of  Balance Confidence
The perceived level of confidence while performing everyday

tasks was assessed with the ABC Scale (21). The reliability and
validity of this scale are found to be good for MS (22,23).

Measurement of the Quality of Life
Multiple Sclerosis International Quality of Life (MusiQoL)

questionnaire is a multi-dimensional, self-administered
questionnaire, disease-specific quality of life scale. Lower scores
show higher level of quality of life. Significant correlations were
found between activity in daily life scores and clinical indices. The
validity and reliability of the MusiQoL were established in patients
with MS (24).

Intervention 
All the participants were given basic instructions related to the

exercise program. The difficulty of the exercise program based on
set criteria by increasing the number of repetitions (from 2 sets of
10 to 3 sets of 15) and by reducing arm support  was dependent on
an individual's ability. Intensity of training was, during weeks 1-5,
one set of 10-12 repetitions; in the sixth week, two sets of 10-12
repetitions and, in the week 12, the number of repetitions was
increased to 12-15. All patients were given a written exercise
program and were encouraged to exercise with weekly calling by
the physical therapist through the intervention. Each participant
performed 5 to 10 minutes of warm-up activities such as walking
and stretching, 20 to 25 minutes of strengthening and balance
exercises, and 5 to 10 minutes of a cool-down period devoted to
flexibility and range of motion exercises performed in a seated
position (10-15 min), 5 times a week. Training period exercises
involved the following: 1) weight bearing activities [chair push-
ups], 2) standing up from a chair and sit-to-stand movements, 3)
walking forward and sideways over obstacles, 4) stepping forward
and sideways on the exercise stepper, 5) partial squats, 6) calf
rises with/without support, 7) tandem stepping and walking
with/without support, 8) standing balance and one-foot stance, 9)
walking in different direction, 10) upper extremity exercises
without/with weights (7,8,10,25).
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Data Management and Statistical Methods
All statistical analyses were performed using SPSS the

Statistical Package for the Social Sciences Software (version 15.0).
All results are reported as mean and standard deviations (SD).
Descriptive statistics were used to summarize demographic and
baseline characteristics. Potential baseline differences for Fatigue
Impact Scale, MusiQoL questionnaire, Berg Balance Scale, and
ABC scale scores of the patients were analyzed using Student’s-t
test. All analyses were performed on an intention-to-treat basis.
Means and standard deviations were calculated for each clinical
test. The level of significance was set at p<0.05.

Pearson's correlation coefficients were calculated to assess
the associations between the scores of QoL, FIS, BBS, ABCS and
EDSS. A correlation of <0.3 was considered weak, between 0.3 and
0.7 as moderate, and ≥0.7 as strong (26).

Results

During the study, nine participants were unable to complete the
study because of an MS exacerbation. Therefore,  31 patients - 16
female and 15 male - were included in the final analysis. 

Baseline demographic and clinical features of the patients are
displayed in Table 1. The mean age of the participants was  43.6 (SD
8.2) years. The disease duration, defined as time since definite
diagnosis of MS, was mostly 1-10 years (68%). The sample
consisted mostly of married (87%), employed (32%) and educated
(52% had >11 years of education and 48% had 5-11 years of
education) subjects (Table 1). The adherence to the home-based

exercise program that was recorded with a daily diary was
successful. The participants completed 90.8% of the 60 exercise
sessions (mean 54.5, SD 3.4).

Table 2 shows the outcome measures at baseline and 12th

week. The baseline mean±SD score of the EDSS was 4.62±1.29
(range: 2.0-6.0); and posttreatment EDSS score was 4.54±1.39
(range: 2.0-6.5). There were no statistically significant differences
in the EDSS scores before and after treatment (p=0.41). According
to the BBS, the baseline mean±SD score of the patients was
42.9±7.1 (range: 23-51). After the 12-week training, patients showed
significant improvement in balance functions with the mean±SD
score of 47.3±5.2 (range 34-54) (p<0.001). In all patients, ABC scale
scores tended to improve from baseline (44.1±19.9, range:12-79) to
three months (52.9±19.3, range: 14-83) (p<0.001). 

Assessed with FIS, the total fatigue level of the participants
was 42.7±15.7 at baseline (range: 13-81) and 37.2±18.2,
posttreatment (range: 9-83). There were no  statistically significant
differences in the  FIS-total scores before and after treatment
(p=0.060). The baseline scores of the subgroups of FIS were found
for cognitive component: 37.9±16.5 (range: 8-75), for physical
component: 48.2±20.7 (range: 8-85), and for social component:
42.5±15.3 (range: 11-85). At the posttreatment assessment, these
mean scores were  31.5±18.3 (range: 6-80); 37.6±20.3 (range: 3-83);
35.9±17.4 (range: 5-84), respectively. It was observed that all
participants showed significant improvement in  levels of fatigue
on the cognitive, physical and social components of FIS during 12-
week home exercise  (p=0.002, p=0.001, p=0.002, respectively). 

The mean baseline MusiQoL score was 42.4±14.2 (range: 13.7-
69.2), and posttreatment score was 34.7±14.1 (range: 12.9-64.5).
There was significant difference between  baseline and
posttreatment  MusiQoL scores of patients (p<0.001) (Table 2).

A positive significant correlation was found between  MusiQoL
score and FIS total score (r = 0.589, p<0.001), cognitive subscore
(r=0.357, p=0.004), physical subscore (r=0.594, p<0.001) and social
subscore (r=0.574, p<0.001) as well as  negative correlation
between QoL and ABC  scale scores (r=-0.443, p<0.001). No
correlation between the BBS and other scales was found (Table 3).
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Tab le 1 . Demographic and clinic characteristics of patients (n=31)
Age (y) 43.6±8.2

Gender (F/M) 16/15

Weight (kg) 71.1±12.4

Height (m) 1.7±0.1

Body Mass Index (kg/m2) 25.1±3.8 

Marital Status

Married 27

Single 4 

Education

5- 11 years 15

>11 years 16 

Employment

Retired 15

Employed 10

Other 6 

Assistive Device use

Canadian 16

None 15 

Disease Duration

1-10 years 21

>10 years 10

EDSS group

Low disability (≤3.5 ) 13

High disability (4.0-6.5) 18

Tab le 2 . Results of outcome measures at baseline and after 12-week 
exercise program 

Baseline After p  values
Assessm ent Treatm ent (Student t test)

Mean±SD Mean±SD

EDSS 4.62±1.29 4.54±1.39 0.410

BBS 42.9±7.1 47.3±5.2 <0.001

FIS-total(%) 42.7±15.7 37.2±18.2 0.060

FIS- cognitive (%) 37.9±16.5 31.5±18.3 0.002

FIS- physical 4 (%) 48.2±20.7 37.6±20.3 0.001

FIS- social (%) 42.5±15.3 35.9±17.4 0.002

ABC-S (%) 44.1±19.9 52.9±19.3 <0.001

MUSIQOL 42.4±14.2 34.7±14.1 <0.001

Abbrev.: EDSS. Expanded Disability Status Scale. BBS. Berg Balance Scale: FIS. Fatigue
Impact Scale total, cognitive, physical, social; ABC_S. Activities Specific Balance
Confidence Scale: MUSIQOL. Multiple Sclerosis International Quality of Life questionnaire



When the patients were assembled into groups based on EDSS
scores, Group 1 involved 32% of patients with mild disability (n=13,
EDSS ≤3.5), and Group 2-, 58% (n=18, EDSS: 4.0-6.5) of patients with
severe disability. No significant difference was observed between
the groups in BBS (p=0.24), FIS total (p=0.31) and cognitive,
physical and social subscores (p=0.14, p=0.21, p=0.64,
respectively), ABC scale (p=0.11) and MusiQoL questionnaire
(p=0.08).

According to the disease duration, the patients were classified
into two groups. Group 1 involved patients with a disease duration
of less than 10 years, and group 2-, patients with more than 10
years. There was  no significant difference between the groups
except for the baseline BBS scores (p=0.04), which was not
significant at the 12th week assessment (p= 0.271).

Discussion

The major results of this study was that QoL, balance and
fatigue improved significantly after home-based exercise training
in MS individuals. However, disability status remained the same
after the 12-week exercise program. 

MS patients  become more inactive due the unstable disease
course and the effects on primary system. Fatigue and balance
dysfunction have been the most common symptoms reported in
MS, leading to lower QoL and functional capacity in these patients
(27-29). Recent studies suggested regular physical activity for the
solution of problems associated with inactivity and for
improvement of QoL (30-34).

As it is well known that, training programs of three months or
longer  make it more likely to gain measurable cardiovascular,
morphological and neural adaptations (35), therefore, our
participants were admitted to a three-month training program
focusing on balance and functional mobility. All of the participants
showed improvements in QoL, fatigue, and balance functions after
the home-based exercise program. Our findings are supported by
Straud et al., who demonstrated that regular exercise might play
an important role in achieving lower fatigue levels and higher
activity levels in association with reduced fatigability (29).

While MS patients often report lower QoL  than healthy
individuals, improving QoL of MS population has become an

important goal of researchers and QoL assessments are
increasingly popular as an important health outcome measures in
MS (30-31). Although MS-specific questionnaires may assess QoL
more effectively (13,26,36,37), studies are commonly applying
generic QoL instruments (8,29,38). For this reason, we assessed
QoL in MS individuals with a disease-specific questionnaire,
MusiQoL, which validity and reliability of the instrument have been
established in patients with MS (24). The mean MusiQoL score
decreased from 42.4 to 34.7  by the end of the treatment with
significant improvements in QoL. In addition to this, we found that
improvement in balance  correlated with improvement in QoL
which might be explained by the increased functional ability and
self confidence resulting in positive effects on the aspects of QoL
such as social, physiological and cognitive factors. As MS was
found in relation with balance dysfunction and loss of balance
confidence, which led to functional limitations, dependency in
activities of daily living (39), and increasing risk of falling or activity
avoidance in MS patients (2), we assessed balance and balance
confidence of the participants with two common scales: BBS and
ABC scale. Baseline median score of the patients  increased from
43 to 47, and from 44% to 53% by the end of the training,
respectively. This change was found statistically significant and
also a significant correlation was observed between the BBS and
ABC-scale scores, which explained the relationship between
functional balance abilities and balance confidence after the
exercise training. Loss of confidence may affect functional ability
of patients. Thus, the balance confidence seems to be an
important part of balance evaluation to consider among MS
individuals when the rehabilitation of balance and mobility are
planned. The self-assessed balance confidence may also be a
useful screening tool to identify persons with impaired balance
and mobility (39). 

In MS studies,  an inverse relationship has been found
between QoL and disability status (26,28). Unlikely, we did not
observe any relationship between disability status and QoL; it may
be speculated that QoL might be assessed independent from
disease severity. 

Excessive fatigue is one of the most common symptoms of MS.
Fatigue can be caused by several factors such as physical,
cognitive and social factors. Physical fatigue might be related to
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Table 3 . Correlation among the study variables

Variable BBS FIS-cog FIS-soc FIS-soc FIS-tot ABC_S MUSIQ O L ED SS

1. BBS

2. FIS-cog 0.128

3. FIS-phs 0.148 0.707b

4. FIS-soc 0.189 0.777b 0.850b

5. FIS-tot 0.174 0.747b 0.831b 0.919b

6. ABC_S 0.318a -0.456b -0.640b -0.564b -0.553b

7. MUSIQOL -0.083 0.357b 0.594b 0.574b 0.589b -0.443b

8. EDSS -0.314a 0.031 0.170 -0.007 -0.043 -0.288a 0.219

Abbrev.: BBS, Berg Balance Scale; FIS, Fatigue Impact Scale total, cognitive, physical, social; ABC_S, Activities Spisific Balance Confidence Scale; MUSIQOL, Multple Sclerosis International
Quality of Lifi questionnaire; EDSS, Expanded Disability Status Scale. a=correlation significant at 0.05 level. b=correlation significant at 0.01 level



muscle weakness, deconditioning, muscle hypertonus and
respiratory muscle weakness that lead to higher energy
consumption during activity (38). Psychological factors such as
illness cognitions or perceptions may also contribute to fatigue and
disability in MS. It was found that the illness perceptions of patients
correlated with fatigue and disability levels also for actual MS
status, time since diagnosis, and remission status (40). Another
study (41) also suggested that behavioral patterns may have a
special importance to point when supporting patients to cope with
fatigue and disease-related impairments. For these reasons, we
evaluated the fatigue level of the participants with FIS which has
three components of fatigue such as cognitive, physical and social.
After the statistical analysis, we found that while the patients did
not show significant improvements in total scores of FIS, however
they presented significant improvements in the subgroup scores of
FIS after the exercise intervention, thus,  fatigue has to be
explained not only with the total aspects of fatigue, but also and
preferably with the different components of fatigue. Additionally,
we observed a relationship between MusiQoL score and FIS total
and subgroup scores which highlights also the importance of
cognitive, physical and social features of fatigue.

In the literature, a great number of exercise intervention studies
have focused on positive benefits of physical activity on  MS
patients with low disability (13,25). There is a need for more
information on the influence of physical activity on MS patients with
higher disability. In our study 58% of patients with severe disability
(EDSS scores=4.0-6.5), showed similar improvements in QoL, fatigue
and balance functions compared to patients with mild disability
(EDSS scores ≤3.5). It might be related to the improved disability
perception of patients after regular exercise which leads to
enhanced functional ability (29).

Our study emphasize that MS individuals have great tendency
to decrease their activity level which might start at the beginning of
the disease or increase as disability status progressed. We found
that MS patients with a disease duration of  more than 10 years or
with EDSS scores of 4.0 to 6.5 achieved similar improvements
independent from their disease duration and disability status.
Exercise training resulted in significant improvements in both
patients with low and high disability levels. Therefore, the
neurological rehabilitation professionals, who are specialized on
this area, have to consider the benefits of exercise and physical
activity for MS patients, independent from the disability status and
disease duration, and  encourage them to take part into an
exercise program. 
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