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ABSTRACT
Objective: Multiple sclerosis (MS) is a progressive, inflammatory, chronic, and neurodegenerative disease. One of the most common symptoms of MS patients is urinary incontinence
with high rates of up to 90%. The previous studies have shown that urinary incontinence
reduces the quality of life of MS patients. However, it is not known whether there is a relationship between the Expanded Disability Status Scale (EDSS) scores, which determine the
physical disability level of MS, and the quality of life scores caused by urinary problems. For
this reason, our study focuses on the relationship between EDSS scores and King’s Health
Questionnaire (KHQ) scores, which is one of the quality of life questionnaires specific to
urinary incontinence.
Methods: The study included 32 female patients aged 18–65 years, diagnosed with MS, and
received outpatient treatment at the Neurology Clinic of Cerrahpaşa School of Medicine
Hospital. There was no categorization among the patients’ EDSS scores. Quality of life associated with urinary incontinence was measured with the KHQ. Normal distribution was
assessed by Kolmogorov–Smirnov test and non-parametric correlation was calculated by
Spearman’s rho coefficients using SPSS version 22.
Results: It was found a statistically significant negative correlation between urinary incontinence-related quality of life and disability status (r=0.392, p<0.05).
Conclusion: In our study, we found that MS patients with high EDSS scores have low urinary continence-related quality of life scores.

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

INTRODUCTION
Multiple sclerosis (MS) is a chronic, inflammatory, progressive, degenerative neurological disease that affects the
central nervous system.[1] Patients with MS commonly experience fatigue, ataxia, tremor, spasticity, urinary system
and bowel dysfunction, visual impairment, pain, cognitive
disorders, dysphagia, and sexual dysfunction.[2,3] Among
these symptoms, lower urinary tract dysfunction is a common problem affecting 50–90% of patients with MS.[4]
Brain imaging studies have determined that high cortical
regions and various signal processing pathways are involved
in bladder control. Storage and voiding function become

socially available at the appropriate time and place while
under the control of high cortical areas.[5] Voluntary voiding is ordered from these high cortical regions such as thalamus and prefrontal cortex, and voiding occurs with the
activation of the parasympathetic system through the activation of the pontine micturition center (PMC), which is a
subcortical structure. Conversely, if the PMC is inhibited,
the storage function occurs.[5,6] In MS disease, it is accepted that urinary problems occur due to the dysfunction of
these pathways due to the disease-specific degenerations
observed in the central nervous system structures.[7]
Lower urinary tract symptoms (LUTSs) are divided into
three categories; storage, voiding, and post-micturition.
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Urinary leakage and urge incontinence, which are among
the symptoms of voiding, are frequently observed in patients with MS.[4,8]
In Turkey, the incontinence observed in the population
without MS disease ranges from 20% to 25%.[9] On the
other hand, although there are no data on the frequency
of incontinence in individuals with MS in our country, it
has been reported that the incidence of urinary incontinence in individuals with MS is 75% in international studies.[10] The observed urinary incontinence also correlates
with the Expanded Disability Status Scale (EDSS) scores,
which reveal the patient’s physical disability, and it has been
shown that MS patients with high EDSS scores may be
more affected by LUTS.[11]
Urinary incontinence, which is observed at a high rate in
individuals with MS and correlates with physical disability,
reduces people’s adaptation to social life and their quality of life (QoL).[12,13] Some previous studies have evaluated health-related QoL (HR-QoL) when measuring the
relationship between LUTS and QoL in MS patients.[14]
On the other hand, QoL assessment studies for urinary
incontinence are mostly applied to the general population. Despite this, the effects of QoL caused by urinary
problems can be measured with the evaluation tools developed by researchers regarding specific problems seen
in multisystemic diseases such as MS.[15,16] One of these
specific questionnaires for urinary incontinence is King’s
Health Questionnaire (KHQ) developed by clinicians of
King’s College Urogynecology Department.[17] The KHQ
is a comprehensive questionnaire about how urinary incontinence affects oneself and daily life. In addition, most
of the studies focused on urinary incontinence and QoL,
but there were no studies that showed relationship between EDSS scores and urinary incontinence-related QoL.
In the light of this information, our study aims to investigate the correlation between QoL values affected by urinary incontinence and disability scores in patients with MS.

MATERIALS AND METHODS
Fifty-seven women between the ages of 18 and 65 who
were diagnosed with MS and received outpatient treatment at the Neurology Clinic between April 2018 and
September 2018 were included in the study. Male gender and participants who diagnose with diabetes mellitus
are excluded. Furthermore, 25 out of 57 patients were
excluded because they had complaints but have not diagnosed urinary incontinence by physician and physiotherapist after urinary examination and assessments.
The investigation was conducted in one individual session
in which the participant’s demographic data were recorded on a chart. Participants have lower urinary tract symptom or symptoms (overactive bladder syndrome, stress
incontinence, urgency/urge incontinence, mixed type incontinence, and neurogenic bladder syndrome). Two participants have stress incontinence, 18 participants have
urge urinary incontinence, eight participants have mixed
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urinary incontinence, and four participants have insensible
urinary incontinence.
Totally, the study included 32 female patients aged 18–65
years diagnosed as MS, with any EDSS score, who were
receiving regular medical care at the neurology clinic.
QoL was assessed by QoL specific to urinary incontinence
KHQ. The KHQ is a disease-specific HR-QoL instrument
to measure HR-QoL of patients with urinary incontinence.
[17]
Since its development, the KHQ has been widely used
in clinical studies as a valid, reliable, and clinically sensitive
endpoint.[18] The validity and reliability study of the Turkish version of the KHQ has been done.[19] Furthermore,
Akkoc et al.[20] studied the validity and reliability of Turkish
version of KHQ in MS patients with urinary incontinence
specifically.
Patients’ disability status scored with EDSS. The EDSS is
the most used rating system to determine the severity
and progression of MS. EDSS is based on functional systems as follows: Pyramidal, cerebellar, brainstem, sensory,
sphincters, visual, mental, and other. The EDSS score ranges from 0 to 10, higher scores meaning more disability.[21]
The study has been approved by the Non-Interventional Clinical Research Ethics Committee (10840098604.01.01-E.10249). All participants signed an informed
consent form.

Statistical analysis
All data analyses were made using the SPSS version 22.
Normal distribution was assessed by Kolmogorov–Smirnov test. Spearman’s rho nonparametric correlation coefficients between parameters were calculated. The statistical
significance level was accepted as p≤0.05.

RESULTS
The age of participants is ranged from 20 to 65 years
(44.93±10.78). The time elapsed after diagnosing MS varies between 1 and 26 years (11.09±6.90). EDSS and KHQ
scores are shown in Table 1.
It was found a statistically significant negative correlation
between urinary incontinence-related QoL and disability status (r=0.392, p<0.05). There was no correlation
between the QoL associated with urinary incontinence
and the year and age of the disease (r=−0.274, p>0.05;
r=−0.105, p>0.05) (Table 2).
Table 1.

Sociodemographic attributes

Characterictics
Age (years)
MS disease year (years)
EDSS Score
KHQ Score

Mean±SD
44.93±10.78
11.09±6.90
4.28±1.83
412.20±201.64

MS: Multiple sclerosis; EDSS: Expanded Disability Status Scale; KHQ: King’s
Health Questionnaire; SD: Standart deviation.
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Correlations between EDSS and KHQ Scores
Correlations

			

EDSS

KHQ

Spearman’s rho
EDSS
		
		
KHQ
		
		

1.000
.
32
392*
.027
32

.392*
.027
32
1.000
.
32

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

*Correlation is significant at the 0.05 level (2-tailed). Bold values are statistically significant (p>0.05). EDSS: Expanded Disability Status Scale, KHQ:
King’s Health Questionnaire.

DISCUSSION
In line with the data shown in the literature, 56.14% of
our participants (36 out of 57) had urinary incontinence.
[4]
Our results are consistent with our hypothesis; there
is a significant negative correlation between EDSS scores
and impaired QoL due to urinary incontinence, but is not
affected by the year of illness and the age of the patient.
There are some studies that show a relationship between symptoms seen in MS patients and EDSS scores.
Carvalho et al.[22] determined that there is a correlation
between higher EDSS scores and temporomandibular
dysfunction in their study. Furthermore, Nazari et al.
showed in their study that MS patients with high EDSS
scores increase the risk of developing urinary system
problems.[11] Besides, although there are studies investigating the relationship between QoL and LUTS in recent
literature, there is just one study that showed the relationship between EDSS scores describing physical disability, changing QoL, and increasing depression level due
to LUTS. Tudor et al.[23] indicated that LUTSs and EDSS
scores are positively correlated and QoL due to LUTSs
and depression is positively correlated. Consistent with
this recent study, as shown in our study, as the EDSS
scores increase, the QoL associated with urinary incontinence decreases.
Unfortunately, a radical treatment for progressive and
degenerative MS disease has yet to be found. Treatment
of patients’ multisystemic symptoms is important for the
patient to continue his/her life in a quality way.
One of the important multisystemic symptoms of MS is
urinary dysfunction. Although urinary voiding problems
are more common in MS patients,[24] storage problems
are also observed in MS patients. In both types, the final
clinical presentation of these problems is urinary incontinence that seriously affects the daily life of the patients.
Physiotherapy interventions were found to be effective
in the treatment of urinary incontinence seen in patients
with MS and in increasing the QoL by an evidence-based
review.[12]

In a case study, De Abreu Pereira et al.[25] applied functional vaginal electrical stimulation, tibial nerve stimulation,
behavioral rehabilitation, and home exercise program
for 15 sessions, 1 day a week, to a 55-year-old female
patient with mixed urinary incontinence. At the end of
15 weeks, a statistically significant improvement in both
urinary incontinence symptoms and QoL of the patient
was demonstrated.
In some studies, it has been shown that the application of
intravaginal and tibial electrical stimulation in addition to
pelvic floor muscle exercises applied for the treatment of
overactive bladder syndrome strengthens the pelvic floor
muscles and reduces incontinence complaints.[26,27] In addition, the EMG biofeedback method applied with the
pelvic floor muscle training program significantly reduces
the symptoms of the urinary system and improves the
deteriorated QoL caused by urinary symptoms.[28]
All these studies have shown that people’s urinary problems can be reduced by physiotherapy and rehabilitation
methods, since it is not yet possible to stop the progression of the disease due to the progressive degenerative
nature of MS. Without waiting for a progressive increase
in EDSS scores, early physiotherapy treatment methods
can delay the emergence of urinary problems in patients
and keep patients’ QoL at acceptable levels for the patient.
Future studies may focus on the effect of improved QoL
after physiotherapy program on EDSS scores. Thus, it
may enable the effect of urinary dysfunction, which is a
multisystemic symptom, on physical disability to be measured through QoL.
Our study has some limitations. In our study, we have not
a large number of patients. If we had a greater number of
patients, we would have stronger statistical results. We’re
aiming to continue our work by increasing the number
of participants. Furthermore, age of participants is not
shown as a homogeneous distribution. Age has significant
value in case of evaluating urinary symptoms, but we have
various ranges of age. This is a limitation of this study, as
well.

CONCLUSION
There is a negative correlation between the EDSS scores
of MS patients and their QoL values. Therefore, after diagnosis MS, patients should be evaluated according to LUTS
and managed strategies, urinary incontinence should be
used instantly.
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Üriner İnkontinanslı Kadın Multipl Skleroz Hastalarında
Özürlülük Durumu ile Yaşam Kalitesi Arasındaki İlişki
Amaç: Multipl skleroz (MS) ilerleyici, enflamatuvar, kronik ve nörodejeneratif bir hastalıktır. MS hastalarının en yaygın semptomlarından biri,
%90’a varan yüksek oranlarla idrar kaçırmadır. Önceki çalışmalar, idrar kaçırmanın MS hastalarının yaşam kalitesini düşürdüğünü göstermiştir.
Ancak MS’ in fiziksel özür düzeyini belirleyen Genişletilmiş Özürlülük Durum Ölçeği (EDSS) skoru ile üriner sistem sorunlarından kaynaklanan yaşam kalitesi puanları arasında bir ilişki olup olmadığı bilinmemektedir. Bu nedenle çalışmamız, üriner inkontinansa özgü yaşam kalitesi
anketlerinden biri olan King Sağlık Anketi (KHQ) puanı ile EDSS skoru arasındaki ilişkiye odaklanmaktadır.
Gereç ve Yöntem: Çalışmaya Cerrahpaşa Tıp Fakültesi Hastanesi Nöroloji Kliniği’nde MS tanısı almış ve ayakta tedavi gören 18–65 yaş
arası 32 kadın hasta dahil edildi. Hastaların EDSS skorları arasında herhangi bir sınıflama yoktu. İdrar kaçırma ile ilişkili yaşam kalitesi değerlendirmesi için KHQ kullanıldı. İstatistiksel analiz için SPSS sürüm 22 kullanıldı. Normal dağılım Kolmogorov Smirnov testi ile değerlendirildi,
parametrik olmayan korelasyon Spearman’ın rho katsayısı ile hesaplandı.
Bulgular: Üriner inkontinansa özgü yaşam kalitesi ile özürlülük durumu arasında istatistiksel olarak anlamlı negatif bir ilişki bulundu (r=0.392,
p<0.05).
Sonuç: Çalışmamızda EDSS skoru yüksek MS hastalarının üriner inkontinansa özgü yaşam kalitesi skorlarının düşük olduğu ortaya konmuştur.
Anahtar Sözcükler: Multipl skleroz; özürlülük durumu; üriner inkontinans; yaşam kalitesi.

