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Multiple Sclerosis (MS) is a chronic inflamma-
tory disease causing progressive neuronal loss and 
demyelination in the central nervous system.1 Clini-
cal symptoms of the MS patients are heterogeneous. 
They vary according to the lesion levels and disease 

duration and type. In MS, problems occurring in the 
cortex, which is responsible for the sphincter control, 
as well as in the spinal pathways, may cause symp-
toms in the lower urinary system similar to other neu-
rological diseases.2,3 These symptoms may surface at 
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ABS TRACT Objective: To compare Multiple Sclerosis (MS) pa-
tients with and without urinary incontinence (UI) in terms of balance, 
trunk impairment, and fear of falling. Material and Methods: The 
study was conducted in 35 MS patients with an age range of 24-58 
years. The patients were divided into two groups based on the diag-
nosis of urinary incontinence. UI was measured with the Incontinence 
Severity Index (ISI), balance was measured with a Technobody® sta-
bilometric platform, trunk disorder was measured with the Trunk Im-
pairment Scale (TIS), and fear of falling was measured with the Falls 
Efficacy Scale (FES). Independent Sample T Test and Mann Whitney 
U Test were used to compare the demographic data and measurement 
results of the MS patients with UI and without UI. Results: In the 
present study, 18 MS patients were with UI and 17 MS patients were 
without UI. The mean age was 42.38±8.26 years in MS patients with 
UI and 42.11±11.07 years in MS patients without UI. The median Ex-
panded Disability Status Scale (EDSS) score was 3.5 (2.5-3.5) in pa-
tients with UI, and 2.5 (2.0-3.0) in patients without UI. In MS patients 
with UI, eyes open and closed, anterior-posterior and medial-lateral 
sway, trunk impairment, and fear of falling were found to be increased 
compared to those of continent MS patients (p<0.05). Conclusion: 
UI in MS patients causes trunk impairment and balance disorders, 
which result in increased fear of falling. Therefore, in the evaluation 
of balance, trunk impairment, and fear of falling from the early phase 
of the disease, the occurrence of UI should be considered. 
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ÖZET Amaç: Bu çalışmanın amacı üriner inkontinansı (Üİ) olan ve ol-
mayan Multipl Skleroz (MS) hastalarında denge, gövde bozukluğu ve 
düşme korkusunun araştırılmasıdır. Gereç ve Yöntemler: Bu çalışma 
24-58 yaş aralığında toplam 35 MS hastasının katılımı ile gerçekleşti-
rildi. Hastalar inkontinansı olan ve olmayan olmak üzere 2 gruba ay-
rıldı. Üriner inkontinansın (Üİ) şiddeti İnkontinans Şiddet Ölçeği (İŞÖ) 
ile, denge Technobody® stabilometrik platform ile, gövde bozukluğu 
Gövde Bozukluk Ölçeği ile, düşme korkusu Düşme Etkinlik Ölçeği 
(DEÖ) ile değerlendirildi. Üİ olan ve Üİ olmayan MS hastalarının de-
mografik verileri ve ölçüm sonuçlarını karşılaştırmak için Bağımsız ör-
neklem T Testi ve Mann Whitney U Testi kullanılmıştır. Bulgular: Bu 
çalışma Üİ olan 18 MS hastası (12 kadın ve 6 erkek) ve Üİ olmayan 17 
MS hastası (11 kadın ve 6 erkek) ile yapıldı. MS hastalarının yaş orta-
laması Üİ olan grupta 42,38±8,26 yıl, üriner inkontinansı olmayan 
grupta 42,11 ± 11,07 yıldı. Ortalama Genişletilmiş Engellilik Durumu 
Ölçeği (GEDÖ) skorları Üİ olan MS hastalarının 3,5 (2,5-3,5), Üİ ol-
mayan MS hastalarının 2,5 (2,0-3,0) di. Üİ olan MS hastalarında göz-
ler açık ve  gözler kapalı, ön-arka ve iç-dış salınım miktarları, gövde 
bozukluğu ve düşme korkusunun Üİ olmayan MS hastalarına göre art-
tığı bulundu. (p<0,05). Sonuçlar: MS hastalarında Üİ varlığı gövde 
bozukluğu ve denge bozukluğuna neden olmaktadır. Bu durum artan 
düşme korkusu ile sonuçlanmaktadır. Bu sebeple, hastalığın erken faz-
larından itibaren dengenin, gövde bozukluğunun ve düşme korkusunun 
değerlendirilmesinde Üİ varlığı da hesaba katılmalıdır. 
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any phase of the course of the disease as storage (e.g., 
frequent urination, urgency, urinary incontinence, 
nocturia) or voiding symptoms (e.g., hesitancy, uri-
nary retention); however, the relationship between the 
patient’s disability level and urinary symptoms is not 
clear.4-7  

Pelvic floor muscles contribute to continence by 
stabilizing the bladder neck and increasing the in-
traurethral pressure. Furthermore, they mechanically 
support the spine and the pelvis.8 This mechanical 
support is attained through an increase in sacroiliac 
joint stiffness and intra-abdominal pressure changes, 
which are important for spinal control.9,10 Along with 
urinary incontinence (UI), this mechanical support 
deteriorates, resulting in some problems. By this way, 
postural functions of the pelvic floor muscles may 
alter in individuals with UI, and thus, lumbopelvic 
stabilization may be negatively affected.11 In addition, 
the activity of the trunk muscles changes in individ-
uals with UI, which may result in spinal movement, 
and affect the posture. As a result, balance disorders 
may develop.12 Postural sways caused by balance dis-
orders and the decrease in postural corrections  have 
been listed among the risk factors associated with 
falling.13,14  

UI in MS patients causes decreased mobility and 
restrictions on daily living activities, and affects the 
rehabilitation process.15 Therefore, pelvic floor mus-
cle strength training was given importance in the 
presence of UI in MS patients and their effects on 
quality of life in patients were adequately discussed 
in the literature.5,16 However, we think that the pres-
ence of incontinence may have an impact not only on 
the quality of life of the patients but also on the bal-
ance, trunk disorder and risk of falling.  

It is observed that studies examining the rela-
tionship between UI and balance mostly involved 
healthy subjects.17-19 In the neurologic group, espe-
cially in MS patients, UI is observed even at early 
stages, however, even though falling is indicated as a 
risk factor in the presence of UI, to the best of our 
knowledge, there exist limited studies in the litera-
ture examining the effects of UI on balance, trunk im-
pairment, and fear of falling in MS patients.20 The 
aim of the present study was to examine balance, 

trunk impairment, and fear of falling in MS patients 
with UI.  

 MATERIAL AND METHODS 

SAMPLE SIZE CALCULATION 
Because no reference data were available for such a 
comparison in MS patients, trunk impairment pre-as-
sessment data were used to calculate the sample size 
and power. For 5% Type I error, 80% power, and 1.13 
standard effect size, it was calculated that 13 partici-
pants were needed for each group. For each group, 
17 participants were decided to be included in the 
study, which was 25% more than the calculated num-
ber due to the risk of loss.21  

PARTICIPANTS 
The study was carried out at of the university Phys-
iotherapy and Rehabilitation Department. The study 
included 35 MS patients with an age range of 24-58 
years (42.25±9.58 years). Inclusion criteria were hav-
ing a score of 24 or more in the Mini Mental Status 
Test, being in 1.5-5.5 (Early Phase) according to the 
EDSS (Expanded Disability Status Scale) score, and 
not having another neurologic problem other than 
MS, any lower extremity orthopedic problems, and a 
history of attack in the previous 6 months.  

The participants were informed about the aim 
and content of the study, and those who read and 
signed the informed consent form were included in 
the study. This study was performed according to the 
principles of the Declaration of Helsinki and approval 
was granted by the ethics committee. (Approval num-
ber: 15.03.2019-72).  

ASSESSMENTS  

The Assessment of the Severity of Incontinence 
The Incontinence Severity Index (ISI) was used to as-
sess the MS patients’ UI severity. The validity and re-
liability study of the Turkish version of the ISI, which 
is an easy-to-use, short, and simple index, was con-
ducted by Hazar and Şirin in 2008.22 The index is 
composed of just two items, one item is about the fre-
quency of UI and the other item is about the amount 
of leakage at each UI. The first item is scored be-
tween 1 and 4 and the second item is scored between 
1 and 3. The total score is calculated by the multipli-
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cation of these two answers. The index score is clas-
sified as 1-2 slight, 3-6 moderate, 8-9 severe, and 12 
very severe. UI severity is recorded based on the an-
swers of the patients.  

Balance Assessment  
The patients were assessed while their bladders were 
empty. The static balance of the patients was mea-
sured with a Technobody® stabilometric platform. 
Prior to the test, the patients’ physical data (age, 
height, weight) were entered into the system. Sta-
bilometric balance mode was selected to measure the 
static balance. Patients stepped on the device whose 
platform stability was calibrated. To identify the ideal 
position for the patients, the feet were positioned 
using a V-shaped frame with a 3-cm distance between 
each malleolus and a 12ᵒ rotation off the sagittal axis. 
The test was performed as the patients’ arms on the 
sides, eyes open and closed, and on two feet.23 The 
ellipse area was recorded in mm2, and the anterior-
posterior sway and medial-lateral sway were 
recorded in mm. Higher sway scores indicate in-
creased balance disorders. 

The Assessment of the Trunk Impairment  
Trunk impairment was assessed with the Trunk Im-
pairment Scale (TIS) while the participants’ bladders 
were empty. The validity and reliability study of the 
Turkish TIS was conducted by Demir and Yıldırım 
in 2018.24 The scale evaluates static and dynamic sit-
ting balance and trunk coordination through 17 items. 
Each item is scored between 0 and 3. The total score 
ranges between 0 and 23, and higher scores indicate 
a better balance performance. The patients were 
asked to sit on the edge of a bed with the hip parallel 
to the floor, 90ᵒ knee flexion, and hands and forearms 
on the hip, no hand or back support, and feet in full 
contact on the floor. The test was administered three 
times and the best score was recorded. During the 
test, the patients were provided with verbal or visual 
feedbacks. Those who could not keep the initial po-
sition for 10 secs received zero.  

The Assessment of the Fear of Falling  
Fear of falling was assessed using the Falls Efficacy 
Scale, whose Turkish validity and reliability studies 
were conducted by Ulus et al. in 2012.25 It  has 10 

items assessing the effect of fear of falling on the con-
fidence level of the individuals while performing ac-
tivities of daily living. The patients were asked to 
mark the items that reflect their fear of falling while 
performing activities. Each item is scored between 0 
(not at all concerned) and 10 (very concerned), and 
the total of the score ranges between 0 (low fall effi-
cacy) and 100 (high fall efficacy). Higher scores in-
dicate increased fear of falling. 

STATISTICAL ANALYSIS  
The data were analyzed using SPSS (Statistical Pack-
age for Social Sciences Inc., Chicago, IL, USA) for 
Windows Release 22.0. The variables were investi-
gated using vi sual (histograms, probability plots) and 
analytical methods (Shapiro-Wilk test) to determine 
whether they were normally distributed. Descriptive 
statistics were calculated for all variables, and nor-
mally distributed data are shown as mean ± standard 
deviation (SD), non-normal distributions as median 
(minimum-maximum), and ordinal variables as fre-
quency. For the non-normally distributed data, the 
Mann Whitney U test was used. A t-test was used for 
normally distributed data. Gender differences were 
compared using the Chi-square Test.  Statistical sig-
nificance was set at alpha <0.05. 

 RESULTS 
In the present study, 18 MS patients (51.4%) were 
with UI and 17 MS patients were without UI (48.6%). 
12 female and 6 male MS patients with UI and  11 
female and 6 male MS patients without UI partici-
pated in the study. Patients’ sex, age, height, body 
weight, duration of illness and EDSS score were 
recorded (Table 1). The median EDSS score was 3.0 
(1.0-4.5) in all patients, 3.5 (2.5-3.5) in patients with 
UI, and 2.5 (2.0-3.0) in patients without UI. Based on 
the ISI results, 2 participants had slight, 6 had mod-
erate, 6 had severe, and 4 had very severe UI. Bal-
ance, trunk impairment, and fear of falling scores of 
the participants are presented in Table 2. 

In MS patients with UI, eyes open and eyes 
closed ellipse area, anterior-posterior sway, and me-
dial-lateral sway were higher (p<0.05). In addition, 
trunk impairment and fear of falling were found to be 
increased in the same group (p<0.05).  
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 DISCUSSION  
The present study aimed to investigate balance, trunk 
impairment, and fear of falling in MS patients with 
UI. The hypothesis of the study was that balance dis-
order, trunk impairment, and fear of falling would be 
higher in MS patients with UI. Our findings sup-
ported the hypothesis of the study.  

Even though pelvic floor muscle strength, en-
durance, and thickness have been shown to be de-
creased in individuals with UI, in recent studies, 
pelvic floor muscle activity has been shown to be in-
creased by EMG (Electromyography).17,26,27 In a 

study conducted in women with UI, increased pelvic 
floor muscle EMG activity was shown to cause an in-
crease in abdominal muscle EMG activity.18 Further-
more, since the activity of this muscle is not adjusted 
to meet the increased demand, it was also reported 
that it may cause deterioration in postural control. 
Smith  et al. investigated the differences in balance 
and muscle activity while the bladder is empty and 
half full in healthy women with UI.17 They reported 
that when the bladder is half full, in both groups, cen-
ter of pressure (COP) swayed and EMG muscle ac-
tivity increased. When the bladder is empty, similar to 
the findings of the present study, in women with UI, 

Patients with UI (n=18) Patients without UI (n=17) 
(X ± SD) (X ± SD) p 

Sex (Male/Female) 6/12 (%33.3/%66.7) 6/11(%35.3/%64.7) 0.90c 
Age (years) 42.38±8.26 42.11±11.07 0.93a 
Body weight (kg) 72.66±11.87 70.58±12.39 0.61a 
Height (m) 165.27±10.51 166.11±6.20 0.77a 
BMI (kg/m2) 26.71±5.04 25.56±4.16 0.46a 
Duration of illness (year) 7.80±4.71 7.90±6.09 0.95a 

Median (IQR 25-75) Median (IQR 25-75)  
EDSS (score) 3.5 (2.5-3.5) 2.5 (2.0-3.0) 0.83b

TABLE 1:  Demographic features of the patients (n=35).

p<0,05; X: Mean; SD: Standard deviation; IQR: Interquartile range; UI: Urinary Incontinence; BMI: Body mass index; EDSS: Expanded Disability Status Scale; a: Independent Sam-
ples T Test; b: Mann Whitney U test; c: Chi-squared test.

Patients with UI Patients without UI  
Median Median  

PARAMETERS (IQR 25-75) (IQR 25-75) p 
Ellipse area 1149.1 476.1 0.004* 
(mm2) (823.5-1486.5) (285.0-933.6)  
A/P sway (mm) 7.8 (6.5-9.6) 6.2 (5.0-7.4) 0.026* 
M/L sway (mm) 7.0 (5.1-9.8) 4.5 (3.7-6.3) 0.013* 
Ellipse area 1572.3 883.7 0.001* 
(mm2) (1305.2-2236.8) (372.6-1307.3)  
A/P sway (mm) 9.1 (7.2-11.8) 7.5 (6.0-9.1) 0.041* 
M/L sway (mm) 8.8 (6.4-13.8) 6.3 (3.7-7.5) 0.008* 

Trunk impairment (score) 12.0 (9.7-16.2) 19.0 (16.5-21.5) 0.004* 
Fear of falling (score) 37.5 (17.5-45.5) 20.0 (12.5-29.0) 0.017* 

TABLE 2:  Comparison of balance, trunk impairment, and fear of falling between MS patients with and without UI

*p<0.05; UI: Urinary İncontinence; A/P: Anterior/Posterior; M/L: Medial/Lateral; IQR: Interquartile range; Mann Whitney U test.
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COP sways increased during static balance tests com-
pared to those without UI. In another study, 
Chmielewska et al. assessed eyes open and eyes 
closed postural stability with full and empty bladder 
in women with or without UI, but with no neurolog-
ical problem.19 They reported an eyes closed, empty 
bladder COP sway of 4.02 in women with UI and of 
3.11 in continent women. They concluded that 
women with UI had more difficulty in maintaining 
postural balance when eyes closed with full bladder 
as well as with empty bladder compared to continent 
women. In the present study, in MS patients with UI, 
eyes closed empty bladder ellipse area was 1149.1 
mm2, while it was 476.1 mm2 in continent MS pa-
tients. In parallel with the results of the studies in-
volving healthy individuals, balance disorders and 
trunk impairment were found to be increased in the 
present study, which can be interpreted in various 
ways. First, it is considered that pelvic floor muscles 
support the trunk from the bottom and in individuals 
with UI, the decrease in pelvic floor muscle strength 
may adversely affect balance due to deteriorated sta-
bility. Secondly, it may be due to the individuals’ de-
creased concentration caused by the fear of UI during 
balance measurements.  

In the literature, ellipse area and anterior-posterior 
and medial-lateral sways were reported to be more af-
fected in MS patients compared to healthy individu-
als.23 In addition, studies investigating the effect of 
incontinence on balance are mostly performed in indi-
viduals without neurological problems. Chmielewska 
et al. showed that these sway values in individuals with 
UI did not differ from those of the continent individu-
als.19 Smith et al. reported an increase only in the ante-
rior-posterior sway. In the present study, in MS patients 
with UI, in addition to the increase in the ellipse area, 
eyes open and eyes closed anterior-posterior and me-
dial-lateral sway values also increased substantially.17 
Accompanying UI is considered to be contributing to 
these increases in MS patients.  

In MS patients, neuromuscular control mecha-
nisms are affected according to the size and location 
of the affected site in the brain stem and the spinal 
cord, and balance and trunk disorders and inconti-
nence problems are observed accordingly.3,28 In MS 
patients, in relation with the increase in sways caused 

by deteriorations in postural control and the decrease 
in postural balance reactions result in an increase in 
the fear of falling as well as the risk of falling.29 Sung 
et al. examined the relationship between bladder 
function and the number of falls while controlling 
mobility in individuals with MS.30 They reported that 
bladder dysfunction is associated with the number of 
falls in individuals with MS and this relationship is 
independent of mobility. However, even though UI 
has been listed among the risk factors for falling in 
MS patients in the literature, balance and fear of 
falling have not been examined sufficiently in MS pa-
tients with or without UI.1,31 In the present study, fear 
of falling was found to be higher in MS patients with 
UI compared to those without UI.  

The present study has a few limitations. First, 
the patients were evaluated for balance, trunk im-
pairment, and fear of falling only with empty blad-
der.32 Second, although there was an equal number of 
male and female MS patients in both groups, an as-
sessment specific to a single gender was not per-
formed. However, menopause and giving birth have 
an effect on UI development and severity. Therefore, 
further studies should investigate the effects of UI on 
balance, trunk impairment, and fear of falling con-
sidering the participant’s sex.  

 CONCLUSION  
In conclusion, MS patients with UI were found to ex-
perience a greater increase in trunk disturbance, bal-
ance disorders, and fear of falling compared to MS 
patients without UI in this study. Therefore, in the 
evaluation of balance, trunk impairment, and fear of 
falling from the early phase of the disease, the oc-
currence of UI should be considered, which is also 
very important in the design of the content of the re-
habilitation programs in such patient groups. 
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