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Background and Objectives: More than 50% of multiple sclerosis (MS) patients suffer from 
urinary disorders. Exercise therapy is one of the first lines of treatment for urinary disorders in 
people with MS. This study evaluated the effectiveness of pelvic floor muscle exercise at home on 
quality of life (QoL) and fatigue in MS women with urinary disorders.

Methods: A randomized, double-blinded, controlled trial was conducted. Thirty women with 
relapsing and remitting urinary incontinence participated for eight weeks (daily) in this study. 
The participants were randomly divided into intervention (n=15) and control groups (n=15). The 
participants of the intervention group received common medicines and specific exercises for the 
pelvic floor. The control group used only conventional drugs during the study.

Results: The results showed significant differences in all variables related to fatigue and QoL in the 
intervention group (P<0.05). But no significant difference was found in any of the variables related 
to fatigue and QoL in the control group (P>0.05). However, in the intervention group, significant 
differences were found in the total score of the QoL and the three subgroups (bothered, worry, and 
restricted) (P<0.05). In addition, the results showed a significant difference in the cognitive, physical, 
and psycho-social subgroups in the fatigue questionnaire (P<0.05). The fatigue scores and QoL in the 
intervention group compared to the control group showed a significant difference (P<0.05).

Conclusion: It seems that pelvic floor exercises at home reduce fatigue and improve QoL in women 
with MS with urinary incontinence. Although the total score of fatigue between the two groups was 
not significant, the results in the intervention group showed significant results and it seems that by 
controlling the intervening factors, a significant difference can be observed in the total score of 
fatigue between the two groups. Therefore, we demonstrated that pelvic floor muscle exercises in 
women suffering from urinary incontinence improve urinary incontinence and reduce fatigue, and 
improve the QoL.
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Introduction

ultiple Sclerosis (MS) is the most 
common inflammatory disease of the 
central nervous system that causes uri-
nary disorders in these people. Urinary 
problems are seen in more than 50% 

of MS patients [1]. Urinary disorders in MS patients in 
the form of increased daily urinary frequency, nocturia, 
stress urinary incontinence and urgency, enuresis, slow 
flow of urine, the spread of urine flow, interruption, de-
lay, straining to urinate, final dripping, the sensation of 
incomplete emptying and dripping of urine occurs after 
urination [2]. Urinary disorders have a great impact on 
people’s quality of life (QoL) by reducing self-confi-
dence, depression, anxiety, social isolation, leaving jobs, 
and reducing motivation. It can also reduce the quality 
of sleep after nocturnal enuresis and make the person 
tired the next day. Also, people who have urinary disor-
ders usually reduce their water intake, and dehydration 
is another factor that can aggravate fatigue, and as we 
know, fatigue is one of the most debilitating symptoms 
of MS. Also, factors, such as leakage of urine, reduction 
of water consumption, and increased residual volume of 
urine can cause urinary infections, which can increase 
the probability of attack, and progression of the disease, 
hospitalization, and death of people with MS [3-9]. The 
goal of all therapeutic interventions to manage urinary 
problems is to improve the patients’ QoL in the first step 
and to prevent long-term damage to the bladder and uri-
nary infections in the next step. Exercise therapy is the 
first line of treatment in people with urinary incontinence 
caused by MS. Studies have shown that 56% to 70% of 
MS patients improve urinary disorders by doing thera-
peutic exercises [10-13].

The effects of pelvic floor muscle exercises have been 
reviewed in several articles. Articles have shown that 
pelvic floor exercises can make positive changes in the 

strength of pelvic floor muscles [14], 24-hour pad test 
[15], number of nocturnal urination [15], number of pad 
use [14], defecation episodes of urine [14], and QoL 
[16]. In a systematic study, it was also stated that pel-
vic floor muscle exercises are more effective than other 
non-drug treatments for urinary disorders [17, 18]. In 
addition, studies were conducted that investigated the 
effect of postural balance exercises, functional mobil-
ity exercises, aerobic exercise at home, regular physical 
exercises, and water therapy on the fatigue of individu-
als with MS [19-21]. However, among the studies, the 
effect of pelvic floor exercise on the fatigue of patients 
with MS was not observed. Also, few studies mentioned 
the role of awareness of the pelvic floor before doing the 
exercises [22].

Therefore, this research was conducted to investigate 
the effect of specific pelvic floor exercises at home along 
with increasing awareness of pelvic floor muscles on the 
level of fatigue and QoL of women with urinary prob-
lems caused by MS. In this study, people were given 
exercises at home to partially control the effect of this 
confounding variable on fatigue.

Materials and Methods 

The current study was a double-blind randomized clin-
ical trial that was conducted in parallel with two control 
and intervention groups. The studied population was 
women with urinary disorders caused by MS in the age 
group of 18 to 50 years. The non-probability sampling 
method was used. In this study, after obtaining the con-
sent form of the participants, people were divided into 
two groups based on the expanded disability status scale 
(EDSS) and the type of urinary disorder using a sealed 
envelope method. Referring to similar articles [23, 24], 
the sample size is equal to 30 people, with 15 people in 
each group. 

M

 What is “already known” in this topic:

The effect of pelvic floor muscle exercise therapy on Fatigue and Quality of Life in MS women was evaluated. it is 
necessary to improve their urinary problems

 What this article adds:

Pelvic floor therapeutic exercises at home might reduce fatigue and increase the QoL in women with urinary dis-
orders caused by MS. Although pelvic floor exercises did not decreased fatigue in the experience group compared 
to the control group, it seems fatigue can be decreased by controlling other intervening factors of fatigue as well 
as increasing the sample size and length of intervention.
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After the initial evaluations, the patients voluntarily en-
tered the study if they met the inclusion criteria. All par-
ticipants completed the consent form to participate in the 
study. The inclusion criteria for the study included the fol-
lowing items, women with MS with relapses and remis-
sions diagnosed by a neurologist, in the age range of 18-
50 years, the measurement score of mental health based 
on mini-mental state examination (MMSE) question-
naire should be higher than 18, disability score based on 
EDSS questionnaire should be less than seven, urinary 
disorder based on 8-item Overactive Bladder (OAB-V8) 
questionnaire should be higher than eight, they should 
not have had an attack in the last three months and in the 
dosage of drugs, there have been no changes related to 
urinary disorders of people in the last three months. Also, 
the exclusion criteria of people included having an attack 
during the study, becoming pregnant during the study, 
and having a urinary infection.

 The participants visited the clinic for a total of two ses-
sions. In the first session, to know more about pelvic floor 
muscles, the anatomy and function of pelvic floor muscles 
were explained to each participant along with pictures. The 
prerequisite for doing exercises and contracting the pelvic 
floor muscles was to know about the pelvic floor muscles. 
In this study, for this purpose, we placed a rolled towel on 
the pelvic floor area of the participants while they were sit-
ting on the edge of the bed. Then, we asked each participant 
to try to separate their seat from the towel by pulling up 
and gathering the pelvic floor. Then, after ensuring that the 
pelvic floor muscles were properly contracted, each partici-
pant lay down on the bed in an arched position, and tone 
management exercises, breathing exercises, stretching, and 
strengthening of the pelvic floor muscles were taught to 
each participant. In this session, participants were given a 
bladder diary form to fill it at home for three consecutive 
days, and based on the information on this form, urinary be-
havior counseling was given to them verbally and in writing 
in the second session. Based on this training, the pattern of 
proper nutrition and behavioral therapy of the participants 
was explained according to their urinary disorder. In the 
second session, the exercises were repeated for each par-
ticipant.

The exercises were explained to each participant dur-
ing the first and second sessions and the correctness of 
the exercises was repeated three or more times for each 
participant. The exercises included tone management 
exercises, diaphragmatic breathing, stretching of thigh 
adductor muscles, piriformis, and external rotators, and 
strengthening of pelvic floor muscles in different posi-
tions (from lower to the upper center of gravity). The 
order of exercises was done by the participants as warm-

up, pelvic floor strengthening exercises, and then cooling 
down. Warm-up and cool-down exercises included tone 
management, stretching, and diaphragmatic breathing ex-
ercises. The exercises were done daily by the participants 
at home for eight weeks. Stretching exercises for 30 s and 
strengthening exercises with holding for 3 s and resting 
for 6 seconds and repeating two sets of 10 per day were 
prescribed. The therapist followed up the process of doing 
the exercises weekly (telephone call three times a week).

Data collection

First, the demographic information of the participants was 
recorded. Before the intervention, the participants com-
pleted Qualiveen-30 questionnaire and Modified Fatigue 
Impact Scale (MFIS). Qualiveen-30 evaluates the QoL af-
fected by urinary disorders in people with spinal cord in-
jury and MS. This questionnaire measures the QoL in four 
subgroups, harassment (including 9 questions), coercion or 
restriction (including 8 questions), worry (including 8 ques-
tions) and emotions (including 5 questions) and a higher 
score in this questionnaire indicates a person’s lower QoL. 
The validity and reliability of this questionnaire were con-
ducted in Iran in 2015 [25]. The MFIS questionnaire is de-
signed to measure the level of fatigue of people with MS in 
21 questions, which examines the level of fatigue in three 
subgroups, physical, cognitive, and psychosocial. A higher 
score in this questionnaire indicates a higher level of fatigue 
in people. The validity and reliability of this questionnaire 
were conducted in Iran in 2013 [26], in this study, the blad-
der diary form was used only to provide counseling on uri-
nary behavior. To complete the bladder diary form, the par-
ticipant must complete the form carefully at home for three 
consecutive days, considering the type of urinary disorder. 
At the end of the study, participants filled out the MFIS and 
Qualiveen-30 forms again.

Results 

This study was conducted in 2022. All participants 
completed the study. Table 1 shows the personal and 
clinical information of the study participants. The type of 
urinary disorder is shown in the table. Many participants 
expressed several disorders at the same time, therefore 
the table shows the number of participants who had each 
disorder.

Based on the results, all the data in both groups fol-
lowed the normal distribution before and after the study. 
Therefore, in this study, a parametric t-test was used. In 
the comparison between groups, we used the indepen-
dent sample t-test and the paired sample t-test for within-
group comparison.
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Fatigue 

Table 2 presents the comparison results before and af-
ter the study. After the study, a significant difference was 
found in the total score and all variables related to fa-
tigue in the intervention group (P<0.05). Also, the results 
showed that after the study, a significant difference was 
found in the physical and psychosocial subgroups be-
tween the two intervention and control groups (P<0.05). 
A graph shows the average scores of two groups after 
the study. Also, Figure 1 shows the total score changes.

QoL

Table 3 presents the within-group results of QoL scores 
and subgroups related to them. After the study, in the 
intervention group, a significant difference is observed 
in the total QoL score and all its subgroups, except for 
the emotions subgroup (P<0.05). Table 3 presents the 
Mean±SD of each group and the P between the two 
groups. After the intervention, scores in the intervention 
group showed a significant decrease compared to the 
control group (P<0.05). Figure 2 shows the mean scores 
of the QoL and related subgroups after the study. Also, 
Figure 2 shows the changes in the total score. 

Discussion 

This study was conducted to investigate the effect of 
specific pelvic floor exercises at home along with aware-

ness of pelvic floor muscles on fatigue and QoL of wom-
en with urinary disorders caused by MS. In a within-
group comparison, the intensity of fatigue (through the 
MFIS questionnaire) in the intervention group decreased 
after eight weeks compared to the first day. Also, all sub-
groups of fatigue including cognitive, physical, and psy-
cho-social improved. In the control group without spe-
cific pelvic floor exercises, the intensity of fatigue and all 
its subgroups did not improve. Also, the level of fatigue 
in the intervention group did not improve except in the 
cognitive and psychosocial subgroups compared to the 
control group (P=0.137). Although the change graph of 
the total fatigue score showed a significant difference in 
the intervention group after the study, this difference was 
not significant between the two groups.

 Fatigue is caused by various factors, such as psycho-
logical factors, musculoskeletal factors, sleep disorders, 
and side effects of a series of drugs. It seems that specific 
pelvic floor therapeutic exercises at home indirectly re-
duced fatigue by affecting the pelvic floor muscles and 
improving urinary disorders. Psychological factors af-
fecting fatigue include stress and anxiety caused by the 
smell of urine, feeling ashamed and lack of motivation 
for social work, and musculoskeletal factors affecting fa-
tigue include physical efforts to reach the bathroom ear-
lier. Doing social activities and the subsequent aggrava-
tion of muscle weakness, and the lack of proper sleep at 
night due to nocturnal enuresis can be mentioned as one 
of the factors of sleep disorders affecting fatigue. The 

Table 1. Individual and clinical information of study participants (n=15)

Variables 
Mean±SD/No.

P Confidence Interval 
(95%)Control Intervention 

Age (y) 39.66±8.69 40.2±9.32 0.862 13.48

Height (cm) 164.92±6.75 162.78±7.12 0.41 10.55

Weight (Kg) 71.46±9.46 73.07±13.80 0.207 17.62

BMI (Kg/m2) 26.22±2.68 27.64±4.76 0.327 19.81

EDSS Median=6 Median=6 0.105 1.22

Duration of illness 7.0±4.87 7.12±6.73 0.906 9.12

Type of urinary 
disorder

Frequent urination
Nocturia

MUI
UUI
SUI

7
7
5
8
1

3
10
7
7
1

- -

EDSS: Expanded Disability Status Scale; BMI: Body Mass Index; MUI: Mixed Urinary Incontinence; UUI: Urge Urinary Incontinence; SUI: 
Stress Urinary Incontinence
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fatigue questionnaire in this study had three subgroups, 
cognitive fatigue, physical fatigue, and psycho-social fa-
tigue, which cognitive subgroup included ten questions 
out of 21 questions of the MFIS questionnaire (47% of 
the total fatigue questionnaire). It seems that since the 
cognitive sub-group included most of the questions in 
the questionnaire, the non-significant difference in cog-
nitive fatigue between the two groups was effective on 
the total score of fatigue and caused the significant dif-
ference between the two groups in total fatigue score. 
Also, the small sample size and measuring the level of 
fatigue based on the questionnaire that was filled out by 
the participants can be mentioned as other reasons for 
this result. The results of Lin et al.’s study in 2019 con-
firmed the current study because it was shown in Sofia’s 
study that a close relationship was observed between the 
frequency of bladder and bowel symptoms and the level 
of fatigue in MS patients [1]. 

 In the within-group comparison, the QoL (through the 
Qualiveen-30 questionnaire) and its related subgroups 
except for emotions (P=0.65) in the intervention group 
in the eighth week compared to the first week improved 
(P<0.05). In the control group, the QoL and none of its 
subgroups improved after eight weeks (P>0.05). Never-
theless, the comparison between the two groups showed 
that the QoL and all related subgroups improved in 
the intervention group compared to the control group 
(P<0.05). It seems that people with urinary disorders 
caused by MS gradually avoid the community due to 
the experience of urinary incontinence in public, the bad 
smell of urine, in addition to feeling embarrassed and 
decreasing self-confidence, and this social isolation can 
cause depression in them. Avoiding the community can 
force a person to quit his job, and this issue can aggravate 
a person's depression and ultimately cause a decrease in 
the person's motivation to continue the treatment and re-
duce the effectiveness of the treatment, which all these 

Table 2. Within-group results of fatigue and its subgroup parameters (before and after in each group)

Fatigue and Its Related Items Groups Mean±SD
Confidence 

Interval 
(95%)

P

Within 
Groups

Before and After

Control Intervention

Total score of 
fatigue 

Before intervention
Control 43.00±14.70

20 0.687

0.627 0.000*
Intervention 51.66±13.48

After intervention
Control 45.46±15.13

21.08 0.151
Intervention 37.86±12.98

Physical

Before intervention
Control 22.80±4.84

9.08 0.073

0.220 0.000*
Intervention 26.93±7.09

After intervention
Control 23.66±6.44

9.21 0.030*

Intervention 18.53±5.85

Cognitive

Before intervention
Control 19.26±8.08

11.82 0.553

0.809 0.001*
Intervention 21.00±7.72

After intervention
Control 19.13±7.51

11.37 0.382
Intervention 16.66±7.69

Psychosocial

Before intervention 
Control 4.86±1.24

2.24 0.193

0.217 0.033*
Intervention 5.60±1.72

After intervention
Control 5.13±1.30

2.39 0.026*

Intervention 3.93±1.48

*P<0.05
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factors decrease the quality of people's lives [3-5, 27]. It 
seems that since the emotions of MS sufferers are depen-
dent on their social functions and are significantly relat-
ed to the social support of these people, the improvement 
of urinary symptoms alone cannot play a special role in 
changing the emotions of these people [28]. To manage 
feelings, such as shame, worthlessness, anxiety, and dis-
comfort from social stigma and finally not hiding urinary 
problems, a suitable cultural background is needed in the 
society where the affected person lives and the support 
of the people around him.

Rafii et al. conducted a similar study. They taught pelvic 
floor exercises at home for 12 weeks. The training was in 
the form of pelvic floor muscle contraction for three sec-
onds and five seconds rest with a repetition of 90-100 daily 
contractions. The exercises were first taught to the users in 
the position of lying on the back (supine) with knees togeth-
er and slow breathing. Gradually, exercises were practiced 
in sitting and standing positions. The results after 12 weeks 
showed a significant increase in the QoL (Qualiveen-30) 
in the intervention group [16]. In the study of Lucio et al. 
in 2011, pelvic muscle strengthening exercises were per-
formed for 12 weeks on 35 women with MS. The interven-
tion in the group of 18 people included pelvic floor muscle 

Table 3. Within-group results of Quality of life (QoL) and Its subgroup parameters (before and after in each group)

Quality of Life and Its Related 
Items Groups Mean±SD

Confi-
dence 

Interval 
(95%)

P

Within 
Groups

Before and After

Control Intervention

Total score of 
quality of life

Before intervention
Control 2.11±0.611

0.84 0.884

0.313 0.000*
Intervention 2.14±0.527

Aefore intervention
Control 2.16±0.59

0.74 0.000*

Intervention 1.29±0.36

Harassment

Before intervention
Control 2.22±0.83

1.04 0.467

0.579 0.000*
Intervention 2.41±0.55

Aefore intervention
Control 2.26±0.88

1.04 0.000*

Intervention 1.22±0.42

Limitation

Before intervention
Control 1.95±0.62

0.88 0.959

0.451 0.000*
Intervention 1.93±0.57

Aefore intervention
Control 2.02±0.57

0.57 0.000*

Intervention 1.26±0.46

Worry

Before intervention
Control 2.10±0.96

1.19 0.958

0.479 0.000*
Intervention 2.09±0.59

Aefore intervention
Control 2.17±0.85

1.09 0.019*

Intervention 1.51±0.58

Emotions

Before intervention
Control 2.18±0.85

1.81 0.572

0.754 0.065
Intervention 2.44±1.49

Aefore intervention
Control 2.23±0.79

1.03 0.000*

Intervention 1.15±0.56

*P<0.05
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exercises in arch position along with vaginal perineometer 
in addition to home exercises with a dosage of three times a 
day and without any external aids and in sitting and stand-
ing positions. The results showed a significant difference 
in Qualiveen-30 and ICIQ-SF questionnaires. Also, the re-
sults showed no significant difference in the improvement 
of the QoL between groups in the SF-36 questionnaire [29]. 
In many studies, the results showed improvement in the 
QoL of the participants after 12 weeks, while in the present 
study, a significant difference between the two groups was 
observed only after eight weeks of intervention. Also, in the 
present study, before starting therapeutic exercise, attention 
was paid to people’s awareness of pelvic floor muscles, and 
therapeutic exercises were performed as warm-up, pelvic 
floor strengthening exercises, and then cool down. 

One of the limitations of the present study is the sam-
ple size. Also, the duration of the study intervention was 
limited compared to similar studies. It is suggested that 
in future studies, the study should be conducted with a 
larger sample size and a longer treatment period with a 
follow-up period without treatment after the interven-
tion. It is also recommended to study for men. Since 
urinary infections are common in people with urinary in-
continence, reducing urinary incontinence with the help 
of specific pelvic floor exercises seems to reduce uri-
nary infections. Therefore, it is suggested to investigate 
the effect of therapeutic exercises on urinary infections 
through laboratory tests in future studies.

Figure 1. Fatigue score changes in each group

a: Fatigue scores are shown in the total score and three main subgroups (physical, cognitive, and psychosocial) in two groups. b: The chart 
of total score change in two study groups (intervention group and control group) is shown.
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Conclusion 

It seems that performing specific pelvic floor therapeu-
tic exercises at home along with increasing awareness of 
pelvic floor muscles reduces fatigue and improves the 
QoL in women with urinary disorders caused by MS. 
Although specific pelvic floor exercises did not improve 
fatigue (except for the cognitive and psycho-social sub-
groups) in the treatment group compared to the control 
group, it seems that fatigue can be improved by control-
ling other intervening factors of fatigue as well as in-
creasing the sample size and length of treatment. 
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مقاله پژوهشی

بررسی اثر تمرین درمانی کف لگن بر خستگی و کیفیت زندگی زنان دارای مشکلات ادراری ناشی 
از مالتیپل اسکلروزیس

مقدمه بیش از 50 درصد از مبتلایان به مالتیپل اسکلروزیس از اختلالات ادراری رنج می برند. تمرین درمانی جزء خطوط اول درمان در 
اختلالات ادراری افراد مبتلا به ام اس محسوب می شود. از این رو هدف از مطالعه حاضر بررسی اثر تمرین درمانی اختصاصی کف لگن در 

منزل به همراه آگاهی دادن از عضلات کف لگن، بر خستگی و کیفیت زندگی زنان دارای مشکلات ادراری ناشی از ام اس بود. 
مواد و روش ها مطالعه از نوع کارآزمایی تصادفی و دوسویه کور بود. در این مطالعه 30 زن مبتلا به بی اختیاری ادراری ناشی از ام اس 
شرکت کردند. افرادی وارد مطالعه شدند که سیر بیماری شان همراه با دوره های عود و فرود بود و طی 3 ماه گذشته حمله نداشتند و 
همچنین دُز دارویی مربوط به اختلالات ادراری شان تغییری نکرده بود. شرکت کنندگان به طور تصادفی در دو گروه مداخله و کنترل 
تقسیم شدند. شرکت کنندگان گروه مداخله به مدت هشت هفته، تمرینات اختصاصی کف لگن را به صورت روزانه در منزل انجام دادند. از 

طریق پرس شنامه های MFIS و Qualiveen-30 به ترتیب خستگی و کیفیت زندگی شرکت کنندگان ارزیابی شد. 
یافته ها بعد از مطالعه، در گروه مداخله تفاوت معنی دار در نمره کل خستگی و همه زیرگروه های خستگی و همچنین در نمره کل کیفیت 
زندگی و تمام زیرگروه های آن )به جز زیرگروه احساسات( یافت شد )P<0/05(. بعد از پایان مطالعه در هیچ یک از متغیرهای وابسته 
به خستگی و کیفیت زندگی در گروه کنترل تفاوت معنی داری یافت نشد )P>0/05(. پس از مطالعه تفاوت معنی داری بین دو گروه 
مداخله و کنترل، در دو زیرگروه فیزیکی و روانی اجتماعی خستگی و تمام زیرگروه های کیفیت زندگی و نمره کل کیفیت زندگی یافت 

 .)P<0/05( شد
نتیجه گیری انجام تمرینات اختصاصی کف لگن در منزل، به همراه آگاهی از عضلات کف لگن موجب کاهش خستگی و بهبود کیفیت 

زندگی در زنان مبتلا به بی اختیاری ادراری ناشی از ام اس می شود. 
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