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ABSTRACT
Objectives: (1) To examine the associations among ambulatory capacity, physical functioning and quality of life (QOL) in multi-
ple sclerosis patients with different disability levels and compare the results to the healthy controls, and (2) to explain the relation-
ship between QOL, disability status and disease duration.
Methods: 112 multiple sclerosis patients and 50 healthy controls were selected for the study. Clinical and demographic data 
were recorded. Disability status (EDSS), walking ability and capacity (MSWS-12, T25FW), physical functioning (SF-36 /PF-10), 
QOL (MUSIQOL) and disease severity (MSIS-29) were evaluated. Outcome results of two subgroups with mild and moderate 
ambulatory impairment were analysed and compared with the control group.
Results: There were a statistically significant difference between multiple sclerosis patients with low to moderate disability in 
MSWS-12, T25FW, SF-36 (PF-10) (p<0.001), and MSIS-29 (p=0.018); additionally in the outcome results for EDDS (p<0.001), 
MSWS-12 (p<0.001), MSIS-29 (p=0.08) according to the physical functioning classification. 
Conclusions: The clinical impact of disability severity may contribute to impairments in walking, significantly influencing physi-
cal functioning in multiple sclerosis patients. QOL impairment may be emerged regardless of the disability level and disease 
duration.
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INTRODUCTION

Multiple sclerosis (MS) is a chronic demyelinating disease re-
sulting in functional limitations, disability and reduced qual-
ity of life (QOL) through the impairments such as muscular 
weakness, ataxia, spasticity, balance dysfunction, general fa-
tigue, sensory disturbances, and visual vestibular disturbanc-
es1. Walking ability, a marker of both disability and disease 
progression, is the most important part of physical disability 
in MS and has the major interest in rehabilitation 2,3,4,5,6,7. Al-
though van Asch3 reported that the appearance of mobility dif-
ficulties were seen in almost all patients within 10 years of 
diagnosis, mobility impairment can begin early stages in the 
disease, with only one year of diagnosis. Recent studies have 
indicated that MS patients consider mobility impairment to 
be the most concerned symptom3,4, which have a significant 
impact on daily live and participation5,6. As shown in our re-
cently published study, it has also a significant and long-term 
burden on caregivers, not restricted only to the patients’ life 7.

MS is not only associated with mobility loss, but it also 
has a severe negative impact on QOL. Previous research 
has shown that mobility impairment is an important 
cause of disability and reduced QOL in patients with MS, 
even when mobility loss is mild8,9,10, which may occur 
even in early stages of the disease11,12. MS patients hav-
ing mild mobility disability in clinical assessments may 
have limitation in especially outside activities such as 
stairs and transportation, which may interrupt their QOL 
status earlier than expected. On the other hand, it will be 
not sufficient when walking impairment will evaluated 
without the environmental factors. Recently, Cavanaugh 
et al.12 reported that the ambulatory activity includes not 
only walking speed or cadence; it refers also physical ac-
tivity behaviour such as walking, jogging, stair climbing, 
which includes daily activities in life. 

The quality of life deteriorations and mobility impair-
ments appeared in multiple sclerosis at the mild to mod-
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erate disability level may be an important determinant 
of long-term MS rehabilitation goals and need further 
investigation as well as it’s relation with physical func-
tioning and disease duration. Thereby it will be possible 
to provide the appropriate physiotherapy and rehabili-
tation approaches on aspects of location, duration and 
intensity.  

Our purposes were (a) to examine the associations 
among ambulatory capacity, physical functioning and 
QOL in MS patients with different disability levels and 
compare the results to the healthy controls (b) to explain 
the relationship between QOL and disability status as 
well as disease duration.

METHOD

Participants: 
112 ambula tory individuals with Multiple Sclerosis (MS) 
referred to the Multiple Sclerosis Outpatient Clinic of 
Neurology Department of the Dokuz Eylul University 
School of Medicine were assessed for eligibility. 

Inclusion criteria of the study were 1) clinically or labo-
ratory definite relapsing remitting, primary progressive 
or secondary progressive multiple sclerosis according to 
Poser’s criteria13 2) aged 18-75 years, 3) EDSS between 
1.0 and 6.5,  4) cooperated, and 5) volunteer to join to 
the study. 

Patients were excluded if their diagnosis was not clearly 
established (n=2), they were suffering from an acute 
relapse (in the last 30 days) prior to the first examina-
tion (n=9), history of cardiovascular (n=5), respiratory 
(n=2), orthopaedic (n=18), psychiatric (n=3), or other 
unstable medical co-morbidities (n=2), and having de-
pression according to Beck Depression Scale (n=11). 

The study was approved by the head of the department 
and passed the ethics committee review of the university. 
Written informed consent was received from all partici-
pants. The physical therapist administered the evalua-
tion scales. EDSS was performed by the neurologist. 

Data Collection:
Demographic characteristics, socioeconomic status and 
medical history recorded by questionnaire included age, 
gender, height, weight, and body mass index, educa-
tion, employment, disease duration, assistive device use 
(cane/canadian), and EDSS group specified for both to-
tal MS patients and subgroups.

Disability Status: 
The severity of disability was stated with the Kurtzke Ex-
panded Disability Status Scale (EDSS)14. Patients were 

subdivided in subgroups with mild (EDSS<4.0) and 
moderate (EDSS ≥ 4.0-6.5) ambula tory dysfunction15.

Walking ability and capacity:
Walking ability was measured with the Multiple Sclerosis 
Walking Scale-12 (MSWS-12). This scale has 12 ques-
tions about the limitation degree according to MS in the 
past two weeks. Scores range between zero (0) and 80 
and higher scores show worse walking ability or more 
walking difficulty16.

Walking capacity was measured using the Timed 25-Foot 
Walk (T25FW), which is a known indicator of ambula-
tory impairment and a component of the Multiple Scle-
rosis Functional Composite. Higher values reflect greater 
limitation12,17.

Physical functioning:
Physical functioning was measured with the 10-item 
physical functioning scale (PF-10) from the Medical 
Outcomes Study Short Form 36 (SF-36)18. The scale is 
scored from 0 to 100, with 100 being the highest level 
of functioning. Physical functioning of the participants 
were classified into good (score ≥50, n=30) or poor 
(<50, n=30) in accor dance with the reference values of 

Nogueira et al.19. 

Health-Related Quality of life:
Multiple Sclerosis International Quality of Life (MU-
SIQOL) questionnaire is a multi-dimensional, self-ad-
ministered and disease-specific quality of life scale. Low-
er scores show higher level of quality of life. The validity 
and reliability of the MUSIQOL were established in pa-
tients with MS20.

Disease Severity:
The Multiple Sclerosis Impact Scale (MSIS-29) can be 
used to measure therapeutic outcome in a patient with 
MS. There are 29 items covering findings over the previ-
ous two weeks: three items dealing with limited abili-
ties and 26 items related to being bothered by symptoms 
or consequences of illness. The higher is the score the 
greater is the degree of disability with a minimum score 
of 29 and maximum score of 145)21. 

Control group assessments included demographic char-
acteristics, physical functioning (SF-36/PF-10) and walk-
ing capacity (T25-FW).

Data Management and Statistical Methods
All statistical analyses were performed use of the Statis-
tical Package for the Social Sciences Software (version 
15.0, SPSS Inc., 233 South Wacker Drive, 11th Floor, 
Chicago, IL, 60606-6307). All results are reported as 
mean and standard deviations (SD). Descriptive statistics 
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were used to summarize demographic and baseline char-
acteristics. Potential baseline differences between sub-
groups and control group outcomes of the participants 
were analysed using the Student’s t-test for independent 
samples. Potential baseline differences according to gen-
der and disease duration for outcome scales of the pa-
tients were analysed using the Mann Whitney U test. All 
analyses were performed on an intention-to-treat basis. 
All tests were two-tailed and the level of significance was 
set at p<0.05. Pearson’s correlation coefficients were 
calculated to examine the relationships among disability, 
walking tests and quality of life.

RESULTS

112 Multiple Sclerosis (MS) patients listed on the Out-
patient Clinic of Neurology Department were included 
to the study. Of these, 60 patients (53.6%) were eligible 
for this study according to the inclusion and exclusion 
criteria (Figure 1). 

Demographic and clinical characteristics 
Table 1 presents the demographic and clinical char-
acteristics of the total of 60 MS participants and both 
sub groups based on EDSS scores. 50% of patients clas-
sified as low disability (n=30, EDSS <3.5), and 50% of 
patients as moderate disability (n=30, EDSS: 4.0-6.5) 
(Table 1). The mean age of the total MS patients was be-
tween 25 and 62 years (mean 45.1, SD 9.5), and 66.7% 
were female. The mean duration, defined as time since 
definite diagnosis of MS, was 10.5±7.3 (range 2-35), 
and mostly more than 10 years (60%, n=36), and 1-10 
years (40%, n=24). 

The median EDSS score was 4.1±1.6 and the range was 
1.0- 6.5. The sample was educated (38.3% had >11 
years, 30% had 11 years, and 31.7% had five years edu-
cation) and mostly retired (41.7%). 30% of the patients 
had a cane or canadian as an assistive device (Table 1). 

Comparison of the outcome measures accord-
ing to the disability subgroups
Table 2 shows the comparison of the outcome measures 
of the patients classified as the disability status on EDSS. 
While age and body mass index (BMI) were not signifi-
cantly different between subgroups of mild and moder-
ate disability (p=0.677, p=0.255, respectively), disease 
duration was significantly higher in moderate disability 
group (p<0.001). In the subgroup with moderate dys-
function compared to mild ambulatory dys function, 
MSWS-12, T25FW, SF-36 (PF), MSIS-29 scores were sig-
nificantly worse (p<0.001, p<0.001, p<0.001, p=0.018 
respectively), except from MUSIQOL (p=0.080) (Table 
2).

Comparison of the outcome measures accord-
ing to the physical functioning subgroups
When patients assembled into groups based on the phys-
ical functioning scores of the SF-36 (good ≥50, n=30; or 
poor <50, n=30), it was stated statistically significant 
difference for EDSS (p<0.001), MSWS-12 (p<0.001), 
MSIS-29 (p=0.08). However, there was no significant dif-
ference for MUSIQOL (p=0.261) and T25FW (p=0.58) 
outcomes (Table 3).

Comparison of outcome measurements be-
tween MS patients and healthy controls
A total of 50 healthy controls (28 female, 22 male, 
40.2±11.9 years) were recruited in the study. Figure 2 
shows the comparison of physical functioning domain 
of the SF-36 and T25FW outcomes between MS patients 
and healthy controls. There was a statistically significant 
difference between the control group and mild disability 
group (p<0.001), also between the control group and 
moderate to severe disability group (p<0.001).

Comparison of outcome measurements accord-
ing to gender and disease duration
Mann Whitney U test was used to compare outcome meas-
ures according to gender and disease duration. There was 
not a significant difference between female and male pa-
tients in EDSS, MSWS-12, SF-36 (PF), T25FW, MUSIQOL 
and MSIS-29 (p=0.837, p= 0.510, p=0.894, p=0.246, 
p=0.347, p= 0.167, respectively). Compared disease 
duration, patients classified into two groups (1-10 years 
and >10 years). Patients having longer than 10 years dis-
ease duration (n=36) showed significantly worse scores 
in EDSS, MSWS-12, T25FW, SF-36 (PF) and MSIS-29 
(p<0.001, p=0.005, p=0.016, p=0.010 and p=0.039, re-
spectively), except from MUSIQOL (p=0.145) (Table 4). 
On the other hand, disease duration did not correlate with 
MUSIQOL (r=0.098, p=0.215) and MSIS-29 (r=0.173, 
p=0.185) scores. It was stated a positive correlation be-
tween EDSS (r=0.543, p<0.001), MSWS-12 (r=0.350, 
p=0.006), T25FW (r=0.294, p=0.022), and a negative 
correlation between SF-36 (PF) (r= -0.307, p=0.017).

Correlations between the outcome measures
Table 5 displays the correlation coefficients between the 
outcome measures. A significant correlations between 
the EDSS, MSWS-12, T25FW, SF-36 (PF), MUSIQOL and 
MSIS-29 scores of patients were noted (p<0.05). MU-
SIQOL however did not show statistically significant cor-
relation with EDSS and SF-36 (PF) (p>0.05).  

DISCUSSION

The present study highlighted that the clinical impact 
of disability severity may contribute to impairments in 
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walking, significantly influencing physical functioning 
in MS patients. Additionally, QOL impairment may be 
emerged regardless of the disability level and disease 
duration.

Researchers highlighted that walking impairment has 
been demonstrated early in the MS disease process and 
at low levels of disability, with and without clinical signs 
of pyramidal dysfunction. It is evident that low levels 
of disability and mobility impairment have substantial 
effects on the daily lives of people with MS6,22,23. Addi-
tionally walking and mobility are clinical significant in-
dicators of disease progression and disability12,14. Accord-
ingly, the use of walking specific scales and measures in 
clinical studies and also in practice has increased. Hutch-
inson et al.24, reported an agreement that in a clinical 
setting, gait outcome measurements such as the T25FW 
test and self-reported MSWS-12 should be the tools ini-
tially included. In our study, ambulatory functional ca-
pacity was evaluated with the T25FW test25, 26, which is known 

as the standard index for gait impairment in MS5,17,27,28. 
In the current study, persons with MS who had moder-
ate disability showed worse ambulatory capacity than 
those with mild disability. However, the patients even 
with mild disability showed impaired levels of ambulato-
ry functional capacity at T25FW test compared with the 
control group. Similarly, Johansson et al.29 reported that 
22% of the patients with mild disability based on EDSS 
scores of 1.0-3.5, demonstrated walking impairment in 
the T25FW. Therefore, the walking impairment appeared 
at the mild disability level may be an important deter-
minant of long-term MS rehabilitation goals and need 
further investigation.

De Groot et al.30 concluded that patient-based outcome 
scales will be more sensitive than physician-based or 
objective MS rating scales. As recent researches report-
ed that the most affected mobility-related activities in 
MS were outside walking, stair activity, transportation, 
dressing, and social activities31,32,33, this self-reported 
scale may be helpful to assess the walking impairment 
detailed. Additionally, this scale has been suggested to 
be more responsive to change than either the EDSS or 
T25FW16, defining the limitations of walking distance, 
walking effort, and the use of support and the ability to 
run. Thus we assessed self-reported, patient-based walk-
ing impairment with the MSWS-12, which measures 
different aspects of walking than the objective walking 
measures. Our participants with higher disability had 
significantly worse scores on the walking ability, so they 
had much more difficulty in walking. Therefore, it may 
be important to evaluate the walking deficits not only 
with clinical test but also with daily outside activities.

Nogueira et al.19 showed the effect of functional limita-
tions on the QOL in people with MS and stated that the 
most affected domain was that of physical functioning. 
A recent study34 reported that patients with recently diag-

nosed MS reported significantly lower on SF-36 physical 
functioning (PF-10) subscale, compared with controls. 
Pugliatti et al.35 reported that the SF-36 (PF-10) subscale 
seemed to indicate physical functioning more sensitively 
than EDSS. In our study, EDSS scores are highly corre-
lated with physical functioning, consistent with the lit-
erature36. Beckerman et al.37 reported that in the first 
10 years after definite diagnosis, patients with multiple 
sclerosis showed a more pronounced decline in physi-
cal functioning than in cognitive and social functioning. 
We found that patients having disease duration more 
than 10 years reported significant impairment in physi-
cal functioning, walking ability and disability level com-
pared with patients having lower than 10 years disease 
duration. It may be suggested that the progressive nature 
of the disease has to be considered while developing pro-
grams in rehabilitation process. In addition to this, con-
sistent with previous reports, SF-36 (PF-10) subscale has 
been showed to correlate well with walking assessments 
such as the MSWS-1216.

In the present study, after classification of physical func-
tioning into good (score ≥50) or poor (<50) in accor-
dance with the reference values19, there was a strong 
significance for disability, walking ability and disease im-
pact, except from QOL between MS subgroups. The in-
teraction between these domains will be predictable and 
reported before, since physical functioning will be de-
clined as disease progressed8. However, this data may be 
considered to give more importance to QOL assessments, 
which will be negatively influenced also in patients with 
good physical functions. 

Mobility impairment is an important cause of disability 
and reduced QOL in patients with MS, even when mobil-
ity loss is mild8,9,10. For this reason, mobility evaluation 
may be especially important to build up strategies to pre-
vent and/ or diminish the disability status. We demon-
strated that our patients even with mild disability report-
ed walking limitations. Additionally, we assessed QOL in 
MS individuals with a disease specific questionnaire20, 
and compared these results according to disability status 
on EDSS and SF-36 (PF-10) subscale. While all patients 
with mild to moderate disability reported impaired QOL, 
the difference was not significant, which may explain that 
the negative results in QOL can begin irrespective of the 
disability level and physical functional status of the pa-
tients. Therefore, patients having mild mobility disability 
in clinical assessments may have limitation in especially 
outside activities such as stairs and transportation. As a 
consequence they may experience early deterioration of 
their QOL. This results emphasis the necessity of physical 
activity programmes for MS patients more inactive than 
the other chronic diseases to improve QOL. 

In the present study, the physical and psychological im-
pact of MS from the patient’s perspective was compared 
according to the disability level with both disability level 
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and physical functioning. Patients with higher disability 
and poor physical functioning showed greater limitation 
in Multiple Sclerosis Impact Scale (MSIS-29) than lower 
disability and good physical functioning consistent with 
the literature, that researchers reported high correlation 
between MSIS-29 physical disease impact and disability 
on EDSS38,39. Hoogervorst et al.38 noted that patients with 
an EDSS>6.5 scored significantly higher on the MSIS-
29 physical score than patients with a low EDSS score 
(≤3.5).

In the present study, consistent with the literature3,29, the 
patients with both mild and moderate disability were 
classified by significantly reduced ambulatory capacity. 
Additionally, as MS-related disability progresses, MS pa-
tients have associated deteriorations in walking ability, 
which confirm previous reports on the progressive de-
terioration of mobility in this disease. We demonstrated 
also that loss of mobility was significantly associated 
with physical functioning loss. 

Some limitations of this study should be acknowledged. 
One limitation is that we collected data at one point in 
time. Another limitation is that because fewer patients 
included to this study, the generalizability of our findings 
are restricted.

To conclude, the results of the present study that the 
clinical impact of disability severity may contribute to 
impairments in walking, significantly influencing physi-
cal functioning in even mild disability MS patients shown 
previously11,12. However, it has to be noted that even pa-
tients with mild mobility disability may experience early 
deterioration of their QOL. Therefore our results sup-
port the importance of early assessment and treatment 
of decreases in mobility to improve QOL and strategies 
to define and focus on gait disturbances at early stages 
of disease may be crucial, which may help to decrease 
the detrimental impact of disability. We furthermore sug-
gest that the effect of the parameters such as depression, 
fatigue and also caregiver burden on early mobility im-
pairment might be valuable, especially from the patient 
perspective. 
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Table 1: MS participants baseline and clinical characteristics

MS total 
(n=60)

Mild MS
EDSS = 1.0-3.5
(n=30)

Moderate MS
EDSS = 4.0-6.5
(n=30)

Age in years, 
        Mean (SD) [Range] 45.1 (9.5) [25-62] 44.6 (8.8) [30-60] 45.6 (10.2)[25-62]

Age in groups (n, %)

< 45 years 30 (50%) 14 (46.7%) 16 (53.3%)

45-59 years 26 (43.3%) 15 (50%) 11 (36.7%)

≥ 60 years 4 (6.7%) 1 (3.3) 3 (10%)

BMI (kg/m2)
         Mean (SD) 
         [Range]

24.8(4.2)           [17.6-24.8] 25.4 (4.3)          [18.7-25.4] 24.1 (4.0)        [17.6-
31.6]

Gender (n, %)

Female 40 (66.7%) 21 (70%) 19 (63.3%)

Male 20 (33.3%) 9 (30%) 11 (36.7%)

EDSS, 
         Mean (SD)[Range] 4.1 (1.6) [1-6.5] 2.6 (0.6) [1.0-3.5] 5.4 (0.8)[4.0-6.5]

Disease duration in years, 
         Mean (SD)[Range] 10.5 (7.3) [2-35] 6.3 (4.4) [2-18] 14.7 (7.3) [2-35]

Disease duration group (n, %)

1-10 years 24 (40%) 21 (70%) 3 (30%)

>10 years 36 (60%) 9 (30%) 27 (90%)

Education (n, %)

5 years 19 (31.7%) 8 (26.7%) 11 (36.7%)

11 years 18 (30%) 8 (26.7%) 10 (33.3%)

>11 years 23 (38.3%) 14 (46.7%) 9 (30%)

Employement (n, %)

Retired 25 (41.7%) 10 (33.3%) 15 (50%)

Employed 13 (21.7%) 7 (23.3%) 6 (20%)

Others 22 (36.7%) 13 (43.4) 9 (30%)

Assistive device use (n, %)

None 42 (70%) 29 (96.7%) 13 (43.3%)

Unilateral Cane /Canadian 18 (30%) 1 (3.3%) 17 (56.7%)
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Table 2: Comparison of outcome scores on walking ability, and quality of life classified as low disability 
versus high disability on EDSS

Total sample (n=60) MS subgroups

EDSS (≤ 3.5) (n=30) EDSS (4.0-6.5)(n=30) †p value (2 tailed)

MSWS-12 39.1(15.4) 29.6 (12.9) 48.6 (11.4) < 0.001*

T25FW 9.2 (4.3) 7.1 (1.8) 11.3 (4.9) < 0.001*

SF36 / PF-10 48.83 (24.7) 63.3 (23.6) 34.3 (15.6) < 0.001*

MUSIQOL 42.2 (13.6) 39.0 (14.1) 45.2 (12.6) 0.080

MSIS-29 79.1 (19.3) 73.2 (15.9) 84.8 (20.8) 0.018*

Values are Mean (SD), †Student’s t-test comparison between MS subgroups. EDSS, Expanded Disability Status Scale; MSWS-
12, Multiple Sclerosis Walking Scale; T25FW, Timed 25-Foot Walk test; SF36 / PF-10, the 10-item physical functioning scale 
(PF-10) of the Short Form Health Survey; MUSIQOL, Multiple Sclerosis International Quality of Life Questionnaire; MSIS-29, 
Multiple Sclerosis Impact Scale.
*Statistically significance

Table 3: Comparison of disability, walking ability and capacity, QOL and disease impact according to the 
physical functioning scores of SF-36 in MS participants

Physical Functioning (PF-10)

Poor (score <50) (n=30) Good ( score ≥ 50) (n=30) † p value

EDSS 4.8 ± 1.5 3.3± 1.3 < 0.001*

MSWS-12 46.5 ± 11.7 31.8± 15.4  < 0.001*

T25FW 10.2 ± 4.8 8.1 ± 3.5 0.58

MUSIQOL 44.1 ± 12.2 40.2 ± 14.9 0.261

MSIS-29 85.5 ± 17.1 72.6 ± 19.5 0.08*

Values are Mean (SD), †Student’s t-test comparison between physical functioning scores of MS patients. 
SF-36(PF-10),10-item physical functioning scale from the Medical Outcomes Study Short Form 36; EDSS, Expanded Dis-
ability Status Scale; MSWS-12, Multiple Sclerosis Walking Scale; T25FW, Timed 25-Foot Walk test; MUSIQOL, Multiple 
Sclerosis International Quality of Life Questionnaire; MSIS-29, Multiple Sclerosis Impact Scale. 
*Statistically significance 

Table 4. Comparison of outcome scores on disability, walking ability, and quality of life according to the 
disease duration

Disease duration

1-10 years (n=24) >10 years (n=36) †p value (2 tailed)

EDSS 3.1 ± 0.9 4.7 ± 1.6 < 0.001*

MSWS-12 32.8 ±14.4 43.4 ±14.8 0.005*

T25FW 7.8 ± 2.9 10.1 ± 4.8 0.016*

SF36 / PF-10 59.6 ± 26.2 41.7 ± 21.0 0.010*

MUSIQOL 38.6 ± 15.0 44.5 ± 12.2 0.145

MSIS-29 72.7 ± 19.4 83.3 ±18.3 0.039*

Values are Mean (SD), †Mann Whitney U Test comparison between disease duration. 
EDSS, Expanded Disability Status Scale; MSWS-12, Multiple Sclerosis Walking Scale; T25FW, Timed 25-Foot Walk test; 
SF36 / PF-10, the 10-item physical functioning scale of the Short Form Health Survey; MUSIQOL, Multiple Sclerosis Interna-
tional Quality of Life Questionnaire; MSIS-29, Multiple Sclerosis Impact Scale.
*Statistically significance
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Table 5. Pearson correlation coefficient for study variables of MS participants

Variable 1 2 3 4 5 6

EDSS

MSWS-12 0.662a

T25FW 0.537a 0.474a

SF-36(PF) -0.611a -0.640a -0.448a

MUSIQOL 0.212 0.364a 0.308b -0.238

MSIS-29 0.286b 0.587a 0.257a -0.495a 0.575a

a p< 0.01, b p<0.05;  
EDSS, Expanded Disability Status Scale; MSWS-12, Multiple Sclerosis Walking Scale; T25FW, Timed 25-Foot Walk test; SF3 
/PF-10, the 10-item physical functioning scale of the Short Form Health Survey 36; MUSIQOL, Multiple Sclerosis Interna-
tional Quality of Life Questionnaire; MSIS-29, Multiple Sclerosis Impact Scale.

Figure 1: Flow chart of the study.
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Figure 2: Comparison of the physical functioning (SF36/PF10) and walking capacity (T25FW) among MS patients and healthy 
controls


