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Objectives: Multiple sclerosis (MS) is a disease of the central nervous system that results in many 
symptoms including mobility limitation, fatigue, cognitive dysfunction and redacted quality of life. The 
purpose of this study was to determine the effect of 8-weeks aerobic and yoga training on depression, 
anxiety and quality of life in individuals with MS. 

Methods: 31 women with MS (mean of age of 34.15years) with Expanded Disability Status Scale scores 
1.0 to 4.0, were randomly assigned to one of three groups lasting 8 weeks: treadmill training, yoga or a 
waiting-list control group. Treadmill training consisted of 8 weeks (24 sessions) of treadmill training (30 
minutes), at 40 -75% of age-predicted maximum heart rate. Yoga group subjects participated in a thrice 
weekly 60-70 minute sessions of Hatha yoga intervention for 8 weeks. The control group followed their 
own routine treatment program. Depression, anxiety and quality of life were measured by Beck 
Depression Inventory (BDI), Beck Anxiety Inventory (BAI) and Multiple Sclerosis Quality of Life-54 
questionnaire (MSQOL-54) respectively. Data were analyzed by MANOVA, Tukey and paired T tests. 

Results: Results indicated that intervention has improved significantly BDI score, BAI score and some 
MSQOL-54 scale scores in the treadmill training group and yoga group. There were significant 
differences between treadmill training group and yoga group in BAI score and MSQOL-54 scale scores . 

Conclusion: These results suggest that treadmill training and yoga practice improved depression, anxiety 
and quality of life in people with mild to moderate MS. 
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Introduction 
Multiple sclerosis (MS) is a chronic disease of the 
central nervous system (1). This autoimmune disease 
is a progressive demyelinating disease of the white 
matter of the central nervous system (2,3).The 
symptoms vary widely across MS patients and can 
include loss of function, fatigue, muscular weakness, 
spasticity, ataxia, cognitive dysfunction and 
depression (1,4).With a prevalence rate of 110/100, 
000, MS is one of the most frequent neurological 

diseases (2) and affects approximately 1,000,000 
individuals worldwide (5). MS begins slowly, 
usually in young adulthood, and continues 
throughout life with periods of exacerbation and 
remission (6,7).Ability to participate in daily social 
and family activities may be affected by these 
impairments. Beside Prior researches represent that 
in individuals with MS, depression, anxiety and 
stress has been shown to be greater than in healthy 
individuals (8).Some studies found relationship 
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between involvement of specific areas of the brain 
and the occurrence of depression and anxiety (9). Up 
to 70% of multiple sclerosis (MS) patients 
experience cognitive dysfunction during the course 
of their disease (10). Studies showed near 50-60% of 
MS patients reported depression (11, 12) and about 
25-40 percent experienced anxiety (13).These 
factors impress quality of life in the patients (14). 
In other hand the risk of attempted or completed 
sluiced in neurologic of illness in strongly associated 
with depression feelings of hopelessness and social 
isolation (15). 
Today, exercise is indicated in the treatment of a 
large number of medical disorders (16).Quality of 
life, fatigue, and mood, there are a number of 
cognitive changes often associated in MS that may 
be impacted by yoga or physical activity (17). In 
particular, yoga postures may be employed with 
great success to decrease fatigue, abnormally high 
muscle tone, spasticity, promote muscle relaxation 
and improving mood (17,18). Also there have been 
several controlled trials of aerobic exercise in MS 
suggesting improvement in quality of life, fatigue, 
and mood (2, 12).  
Besides The quality of life in people with MS is 
severely affected by the fact that there is no known 
cure, the progression of the disease is uncertain and 
by the debilitating effects of the disease (15). 
Information on the response of MS patients to 
exercise is limited, and study findings appear to be 
influenced by the level of physical impairment in 
study samples (19). Thus, the purpose of this study 
was the comparison of effect of 8 weeks aerobic and 
yoga training on depression, anxiety and quality of 
life in individuals with MS. 
 
Method 
Participants 
31 women with MS (19-54years old) were screened 
from a waiting list for a rehabilitation program in the 
physiotherapy clinic, and obtained physician 
clearance prior to study enrolment. Subject inclusion 
criteria consisted of physician-diagnosed MS with a 
self-assessed Kurtzke Expanded Disability Status 
Scale (EDSS) score of between 1 and 4. 
Additionally, individuals were required to be able to 
walk on the treadmill with or without hand support 
(without human assistance) and to be able to walk at 
a constant speed on a treadmill for 5 minutes. No 
subjects had participated in physical activity for 
three months prior to the study. Subjects using MS 
disease-modifying drugs were included. Individuals 

who were with cardiovascular disease, liver or 
kidney failure, symptomatic lung disease, diabetes, 
thyroid disorders, gout or orthopedic limitations 
were excluded. Individuals pregnant and addict (i.e. 
cigarette smokers or drug addicts) were also 
excluded. All subjects provided written informed 
consentfor the study. After completion of the 
baseline evaluations, subjects were randomized to 
one of the three experimental groups lasting 8 
weeks. 
Assessments: After medical history screening, 
participants were asked to complete Beck Depression 
Inventory (BDI) (20,21), Beck Anxiety Inventory 
(BAI) (22,23) and Multiple Sclerosis Quality of Life-
54 questionnaire (MSQOL-54) (24,25) to assess their 
depression and anxiety level and quality of life. BDI 
was chosen for modification because it has been 
utilized more than any other depression self-report 
measure over the last four decades and changes in 
clinical ratings of depression have been found to be 
appropriately paralleled by changes in BDI score (20). 
BAI has been designed to differentiate between 
behavioral, emotional, and physiological symptoms in 
individuals with anxiety and depression (23). Studies 
suggested that the BAI can be used to measure anxiety 
treatment outcome (26). All participants were then 
assessed immediately prior to (baseline) and following 
the 8-week intervention,  
 
Interventions 
Training group subjects completed supervised 
treadmill training (thrice weekly) exercises for eight 
consecutive weeks. Each training session consisted 
of 30-min treadmill exercise training. The exercise 
class began and ended with about 10 minutes of 
stretching of muscles and flexion and rotation 
movements of the trunk and lower limb. Training 
Intensity was between 40-75% age predicted 
maximal heart rate which measured on a Polar 
Electro OY type PE-3000 heart rate monitor. Initial 
speed was based on baseline comfortable walking 
speed and increased as directed by participants. To 
monitor exercise intensity, HR, time, speed and 
ratings of perceived exertion using the modified 
Borg 15-point scale, were recorded.  
Ten patients in the yoga group completed an 8-
weeks yoga class. Yoga classes were 60-70 minutes 
in duration and three sessions per week. The 
postures started with stretching techniques followed 
by standing, supine and prone-lying and sitting 
postures. Our yoga teacher was familiar about 
problems common to the persons with MS. In this 
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regard, she employed the previous studies to design 
a Hatha yoga program with the fallowing 
techniques: breathing techniques, arms overhead 
stretches (static), eagle pose (garudâsana), side 
bending triangle posture (trikonasana), forward 
bending (padahastasana), side lateral bending 
(ardhakatichakrasana), ankle on knee forward bend, 
warrior II (on chair) (vîrabhadrâsana II), side angle 
pose (parshvakonâsana), seated twist 
(bharadvajâsana I), tree pose (supported by wall) 
(vrikshâsana), reclining bound angle (suptabaddha-
konâsana), supported downward dog 
(adhomukhashvanâsana), cat pose, pose of a child 
(balâsana), hand to toe (supta-padângushthâsana), 
supported back bend, rising sun twist, variation of 
jathara-parivartanâsana, legs up the wall (viparîta-
karanîmudrâ) and followed by relaxation technique 
in supine posture with closed eyes and relaxation of 
every part of the body (17, 27, 28, 29).Each pose 
was held for approximately 10 to 30 seconds (even 8 
seconds for subjects who were unable to maintain 
some techniques) with rest periods between poses 
lasting 30 seconds to 1 minute. Patients were 
supported for majority of poses, with a chair or 
Swiss ball or wall. Usually class began with 
calmative music. The yoga class set up in a 
physiotherapy clinic and was supervised by a 
neurologist and physiotherapist. 
Because overheating problem associated with the 
disease would aggravate the symptoms of MS, 

temperature was kept about 25-30 centigrade in the 
training time. 
Data Analysis 
Pre-test data were examined at first reassessment for 
between group differences. Comparisons between 
pre and post-training were analyzed using a paired t-
test. Analysis of variables was examined using the 
MANOVA and Tukey test used for analysis 
between-group differences. Data were analyzed with 
SPSS version 16.0, using a significance level of 
p<0.05. 
 
Results 
Ten MS women in the Treadmill training group, 
eleven patients in the yoga group and ten MS 
women in the control group, took part in this study’s 
test procedures. No subject exacerbations were 
reported during the eight-week training program.. 
There were no differences between the groups at 
baseline for age, EDSS score, disease duration, BDI 
score and BAI score.  
After 8 weeks BDI score was improved significantly 
in the treadmill training group (P=0.00) and 
decreased from 8.50 to5.60 whereas BAI score in 
this group reduced significantly from 7.90 to 6.10 
(P=0.01). In the yoga group average BDI score and 
BAI score decreased significantly from 17.36 to 
11.09 (P=0.00) and 12.54 to 6.45 (P=0.00) 
respectively. Both BDI score and BAI score 
increased in the control group (table 1).  
 

Table 1. Pre and post intervention (Post) BDI score and BAI score in subjects with multiple sclerosis. 
Treadmill training group Yoga group Control group 

Variable 
Pre post P* Pre post P* Pre post P* F P** 

BDI 
score 
range 

8.50±3.06 
3-13 

5.60±3.40 
1-10 

0.00 
17.36±12.42 

4-45 
11.09±12.46

1-39 
0.00 

11.90±9.39 
3-35 

12.50±8.12 
4-30 

0.53 8.80 0.00 

BAI 
score 
range 

7.90±5.91 
1-20 

6.10±4.95 
0-17 

0.01 
12.45±4.54 

7-20 
6.45±3.61 

1-13 
0.00 

7.50±6.77 
1-22 

8.20±7.39 
0-26 

0.52 11.30 0.00 

p*: p values assessed by paired t-test 
p**: p values assessed by MANOVA 
 
BAI score after 8 weeks improved in the yoga group 
more than treadmill training group, this difference 
were significant (P=0.01). The analysis did not show 

difference between treadmill training group and 
yoga group for BDI score (P=0.11) (table2). 

 
Table 2. Mean Difference between groups (treadmill training -TT, yoga group-Y and control-C) 

BDI score range BAI score range 
Variable Mean 

Difference 
P Mean Difference P 

TT-Y 3.37 0.11 4.20 0.01 
TT-C 3.50 0.11 2.50 0.22 
Y-C 6.87 0.00 6.70 0.00 
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The MSQOL-54 scores before and after the eight 
week intervention is shown in Table (3) and (4). 
After the treadmill training program, the subjects 
showed a significant increase in physical function 
(P=0.00), pain (P=0.01), energy (P=0.02), health 
distress (0.02), overall quality of life (P=0.02) and 
physical health composite (0.00). The yoga group 
showed a significant increase in physical function 
(P=0.01), role limitations emotional (P=0.01), 
emotional well-being (P=0.04), energy (P=0.04), 

cognitive function (P=0.00), overall quality of life 
(P=0.02), physical health composite (P=0.02) and 
mental health composite (P=0.00). After analysis 
between three groups, differences were found in 
physical function, pain, energy, health perception, 
cognitive function, physical health composite and 
mental health composite that pain and health 
perception were improved in the treadmill training 
group more than yoga group (P=0.03, P=0.00 
respectively).  

 
Table 3. Pre and Post intervention Multiple Sclerosis Quality of Life–54 Questionnaire (MSQOL-54) 

Treadmill training group Yoga group Control group 
Variable 

Pre post P* Pre post P* Pre post P* F P** 

Physical 
function 

57.6±20.18 
20-90 

70.50±15.71 
45-100 

0.00 
57.27±20.04 

20-90 
66.45±16.65 

45-100 
0.01 

70±24.72 
25-95 

67.50±24.63 
25-100 

0.44 6.65 0.00 

Role 
limitations 
Physical 

40±29.34 
0-100 

55±38.72 
0-100 

0.08 
31.81±31.8 

0-100 
27.27±32.5 

0-100 
0.58 

55±36.89 
0-100 

57.5±40.9 
0-100 

0.84 1.06 0.35 

Role 
limitations 
Emotional 

60±34.42 
0-100 

63±42.88 
0-100 

0.79 
48.48±34.52 

0-100 
78.78±37.33 

0-100 
0.01 

39.99±40.97 
0-100 

56.66±41.72 
0-100 

0.17 1.40 0.26 

Pain 
65.66±26.43 

15-93.3 
82.99±17.26 

55-100 
0.01 

64.69±25.28 
15-93.33 

68.03±22.23 
30-93.33 

0.13 
64.83±18.15 

40-93.33 
62.33±22.01 

30-93.33 
0.37 6.82 0.00 

Emotional 
wellbeing 

50.40±16.56 
24-80 

55.20±16.50 
24-76 

0.28 
51.63±16.24 

24-80 
66.36±19.15 

12-84 
0.04 

58.40±19.88 
24-84 

57.20±19.41 
24-80 

0.61 2.82 0.07 

Energy 
46.80±13.43 

28-56 
56.80±16.34 

48-72 
0.02 

44.36±9.54 
28-56 

57.45±17.27 
8-68 

0.04 
50±16.24 

28-72 
48.40±18.22 

8-68 
0.75 5.60 0.00 

Health 
perception 

54.25±17.64 
30-75 

62.35±14.47 
50-85 

0.06 
52.27±13.48 

35-75 
48.18±12.89 

35-70 
0.20 

61±18.07 
35-90 

59±16.79 
30-85 

0.72 7.99 0.00 

Social 
function 

70.83±28.93 
16.6-100 

75±20.78 
41.67-100 

0.32 
71.9 ±27.7 
16.67-100 

82.6±17.26 
41.67-100 

0.06 
81.66±19.16 

50-100 
80.83±28.61 
16.67-100 

0.86 1.49 0.24 

Cognitive 
Function 

52±20.57 
25-95 

58.50±18.11 
35-85 

0.09 
53.63±20.25 

25-95 
73.63±10.5 

60-90 
0.00 

64.5±23.14 
30-100 

66.50±27.39 
25-100 

0.68 5.25 0.01 

Health 
distress 

71.50±21.73 
40-100 

78.50±22.24 
40-100 

0.02 
71.36±20.62 

40-100 
80.9±14.45 

60-100 
0.09 

81±22.08 
40-100 

82.50±20.84 
40-100 

0.19 1.29 0.29 

Sexual 
function 

64.16±34.49 
0-100 

73.33±33.52 
0-100 

0.20 
67.42±34.45 

0-100 
75.75±32.8 

0-100 
0.20 

81.67±19.16 
49.97-100 

58.01±17.90 
58.35-100 

0.30 0.30 0.73 

Change in 
health 

40±37.63 
0-100 

52.50±27.51 
25-100 

0.21 
40.9±34.04 

0-100 
52.27±23.59 

25-100 
0.24 

50±2.57 
25-100 

5.50±27.51 
25-100 

0.78 0.35 0.70 

Satisfaction 
with sexual 
function 

67.50±29.35 
0-100 

80±23.78 
25-100 

0.16 
65.9±35.83 

0-100 
77.27±26.11 

25-100 
0.13 

72.50±21.88 
50-100 

80±22.97 
50-100 

0.43 0.21 0.80 

Overall 
quality of 
life 

61.99±24.98 
18.3-100 

75.83±18.02 
41.65-100 

0.02 
63.8 ±24.4 
18.35-100 

76.35±17.18 
41.6-100 

0.02 
71.83±9.88 
55-86.65 

76.82±11.33 
55-91.65 

0.22 1.11 0.34 

Physical 
health 
Composite 

56.62±12.30 
39.3-72.8 

71.19±10.16 
52.5-90.87 

0.00 
58.95±13 

35.36-74.7 
65.7 ±11.5 
46.2-86.98 

0.02 
67.24±12.87 

39.4-81.7 
66.64±12.30 
41.6-84.09 

0.79 9.16 0.00 

Mental 
health 
Composite 

57.98±13.88 
38.55-86 

64.62±15.12 
39.7-85.8 

0.15 
56.12±9.7 
38.55-68.7 

74.3±15.34 
40.73-91.6 

0.00 
60.48±15.53 
33.4-83.56 

65.54±14.89 
41-84.6 

0.71 3.96 0.03 

p*: p values assessed by paired t-test 
p**: p values assessed by MANOVA 
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Table 4.  Mean Difference to analyzed between groups (TT), (Y) and (C)  by Tukey test 
Physical 
function 

Pain Energy Health 
perception 

Cognitive function Physical health 
composite 

Mental health 
composite 

Variable 

∆Mean P ∆Mean P ∆Mean P ∆Mean P ∆Mean P ∆Mean P ∆Mean P 
TT-Y 3.71 0.66 13.99 0.03 8.50 0.44 22.29 0.00 13.50 0.06 6.79 0.10 11.50 0.08 
TT-C 15.40 0.00 19.83 0.00 23.20 0.00 20.20 0.00 4.50 0.73 14.18 0.00 1.57 0.95 
Y-C 11.68 0.03 5.83 0.53 14.69 0.09 2.09 0.93 18.00 0.01 7.39 0.07 13.08 0.04 

 
 
Discussion 
Several studies have explained on cognitive 
impairment in the MS patients. Recent reports have 
shown that depression and fatigue are commonly 
seen with cognitive dysfunction (10). Some studies 
indicated that anxiety and depression correlated with 
disability in people with multiple sclerosis (9). 
 Our study revealed that, in subjects with MS, 8 
weeks treadmill training improved BDI score and to 
the same yoga practice. The treadmill training 
program produced no significant changes compared 
with the control group on the BDI score. Perhaps 
this outcome is related to complexity of depression 
in MS and different factors example of pain, sexual 
dysfunction, physical impairment, stress, drugs, 
demyelination and relation of depression with 
fatigue in the MS patients (13, 14, 31). 
Subjects participating in the yoga group showed 
significantly improvement in this factor compared 
with the control group. To our knowledge, to date 
literature is witness of lack of project to study the 
effect of yoga or treadmill training intervention on 
depression or anxiety in the MS patients. Oken et al. 
no observed improvement of cognitive function and 
mood after 6 month yoga and aerobic program (17). 
Although some studies reported that Hatha yoga 
produces improvements in mood (32) and calming 
of mind (28). 
Our findings in this study, by BAI scale showed that 
treadmill training and yoga practice led to a 
significant decrease of anxiety in MS patients. This 
improvement was in the yoga group more than 
treadmill training group. But this factor in the 
control group increased by 8.53% after 8 weeks. 
Also Petajan et al. found reduced scores for anxiety 
and fatigue measured with the Profile of Mood 

Status in their training group after 5 weeks of 
bicycle exercise (12).  
We also found that treadmill training and yoga 
programs significantly induced improve in some 
MSQOL-54 scale scores. There is a possibility that 
mood improvements contributed to these 
improvements in quality of life (17). Our findings 
showed a significant difference between treadmill 
training group and yoga group in the pain and health 
perception.  
The same researchers showed energy and fatigue 
(vitality) dimensions of the SF-36 (Short Form 
health-related quality of life) improved after 6-
month yoga intervention in the home by once per 
week (17). Nevertheless, other exercise programs 
can also led to improve in quality of life. Previous 
studies of MS individuals showed beneficial effects 
on health-related quality of life after, 4 weeks of 
bicycle exercise training (2), or 5 weeks of aerobic 
and strength exercise (33). In this connection, 
Rampello et al, found after the 8-weeks bicycle 
exercise training program, the subjects showed a 
significant increase in 3 MSQOL-54 scale scores 
(emotional well-being, energy and health distress) 
(24).However, the mechanism of action of these 
changes in the quality of life is not completely clear 
but probably is affected by improvement of mood 
for subjects participating in this study. 
 
Conclusions 
Based on these observations it can be suggested that 
treadmill training and short period of yoga practice 
would be beneficial for people with MS in 
improving of depression, anxiety and quality of life. 
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