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Abstract
Objective: To assess the association between objective bladder function parameters in relation to urinary
symptoms, and to analyze the sensitivity and specificity of subjective urinary symptom-assessment in predicting
objective bladder dysfunction in a multiple sclerosis (MS) population.
Methods: Consecutive MS patients with Expanded Disability Status Score (EDSS) ≤7.0 were included in this
prospective study. In a single visit, patients were evaluated for the presence of urinary symptoms, then assessed for
the following urological parameters: maximum urinary flow rate (Qmax), postvoid residual urine volume (PVR), and
detrusor sphincter dyssinergia (DSD).
Results: One hundred nine subjects were included with a mean disease duration of 12.5 ± 8.7 years, 90.8% had a
relapsing-remitting course; the mean EDSS score was 2.6 ± 1.7. Overall, 53.5% complained of at least one urinary
symptom, and the most reported one was urgency (40.7%), followed by frequency (15.7%) and incomplete
emptying (12.0%). Abnormal values were found for Qmax in 34.9%, for PVR in 40.4% of participants; DSD was
diagnosed in 33.9% of the cases. Only Qmax was found negatively associated with the EDSS score (p = 0.007), but
no other association was observed. The presence of urinary symptoms was poor predictor of bladder dysfunction,
urgency among the others showed relatively higher predicting value.
Conclusions: Subjective urinary symptoms assessment failed in predicting bladder function. Our results confirmed
the value of objective urological assessment in patients with MS, irrespective of the presence of urinary symptoms.
Keywords: Multiple sclerosis, Bladder dysfunction, Urinary symptoms

Introduction
Urinary disturbances may be a presenting sign in up to
14% of newly diagnosed Multiple Sclerosis (MS) patients
[1], and is a major problem for over 50% of patients at
some point throughout their disease course [2]. Urinary
symptoms in MS can be grouped into three general syndromes: a) detrusor hyperreflexia - decreased storage
capacity; b) incomplete emptying - hypotonic detrusor
muscles; c) detrusor sphincter dyssynergia (DSD) - lack
of detrusor/sphincter coordination.
Under-recognition of bladder dysfunction may have implications on quality of care given that effective therapies
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are available in preventing urinary complications and in improving patient’s quality of life [3, 4]. Few and heterogeneous studies have investigated the relationship between
subjective urinary complaints and objective urological parameters in MS patients, reaching different conclusions [3,
5–9]. Is a routinary evaluation of urinary symptoms sufficient to exclude the presence of bladder dysfunction in patients with MS? To address this question, we designed a
prospective study with the following objectives: 1) To assess
the association between objective bladder function parameters in relation to urinary complaints; 2) to analyze the sensitivity and specificity of subjective urinary symptomassessment in predicting objective bladder dysfunction in
patients with MS.
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Methods
Subjects

During a period of 1 year we have been prospectively recruiting consecutive patients with MS [10] from our MS Centre,
San Camillo-Forlanini Hospital of Rome, Italy. Patients with
the following features were excluded: 1) Expanded Disability
Status Score (EDSS) score >7.0; 2) primary progressive
course; 3) any conditions adversely affecting bladder function, other than MS; 4) presence of non-sterile urine culture;
5) any symptomatic treatments for bladder dysfunction; 6)
current participation in other clinical trials.
During a single scheduled visit, through a face-to-face unstructured interview, patients were asked about the presence of urinary symptoms, as part of the bowel/bladder
Functional System (FS) score, including urgency, frequency,
hesitancy, urge incontinence and incomplete emptying.
The symptoms were considered as present or absent, irrespective of severity or duration of the symptoms. The patient’s clinical status has been assessed by EDSS.
Assessment of bladder function

On the same day, all the patients were evaluated by an experienced urologist (G.B.) for the following urological parameters: maximum urinary flow rate (Qmax), postvoid
residual urine volume (PVR), and detrusor sphincter dyssinergia (DSD). Qmax measurement was obtained by a
computerized uroflowmeter (normal values >15 ml/s).
PVR was indirectly measured by ultrasound scan (normal
values <60 ml). DSD, as a loss of coordinated action of the
detrusor and external sphincter muscles, was diagnosed
on the basis of a combined assessment of urinary flow recordings and external urethral sphincter Electromyography (EMG) with surface electrodes [11, 12].
Statistical analysis

Only subjects with fully completed data were considered
evaluable for the statistical analysis. All values are presented
as mean ± SD or median (interquantile range) for continuous variables and as a number of subjects (percentage) for
categorical variables. Comparisons were performed by
means of analysis of variance for mean values and of Chisquare test. In order to identify the variables associated with
bladder dysfunction, a logistic regression analysis was performed, considering the presence of abnormal urological
parameters (Qmax, PVR, DSD) as outcome of the
dependent variable and regressors were the presence of
urinary symptoms and clinical parameters. Sensitivity and
specificity of urinary symptoms for bladder dysfunction detection were calculated on a per-patient basis.

Results
Of the 141 patients screened, 109 (77.3%) met the study
criteria and completed the protocol assessments (Table 1).
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Sample mean age was 44.6 ± 10.1 years, 80 (73.4%) subjects were females, the mean disease duration was 12.5 ±
8.7 years, 99 (90.8%) had a relapsing-remitting (RR)
course, 10 (9.2%) had a secondary-progressive (SP) course;
mean EDSS score was equal to 2.6 ± 1.7. Most of the patients were under immunomodulatory agents (N = 69 patients, 63.3%), a minority under immunosuppressive
agents (n = 6, 5.5%), and a third were untreated (n = 34 patients, 31.2%).
Fifty-eight patients (53.5%) complained of at least one
urinary symptom, of these 65.5% one symptom, 24.1% two
symptoms, while 10.4% complained of at least three symptoms. The frequency of specific urinary symptoms was as
follows: urgency (40.7%), frequency (15.7%), incomplete
emptying (12.0%), hesitancy (8.3%), urge incontinence
(3.7%). No significant differences were observed between
females and males patients in the frequency of urinary
symptoms. Overall the mean Qmax value was 19.8 ±
9.7 ml/s, it was abnormal in 34.9% of subjects. The mean
PVR was 66.9 ± 82.1 ml abnormal in 40.4% of participants.
No significant differences were found for Qmax and PVR
between females and males patients. Then, DSD was diagnosed in 37 subjects (33.9%), 32 (40.2%) females and 4
males patients (14.8%; p = 0.016).
By linear regression analysis, as expected both age (p
<0.001) and disease duration (p <0.001) were positively associated with EDSS score. Whereas, when considering the
urological parameters, only Qmax was found negatively associated with EDSS score (p = 0.007), and no other association was observed. Furthermore, the presence of urinary
symptoms was poor predictor of objective bladder dysfunction, as assessed by the diagnostic procedures employed in
our study. Overall urgency is what showed higher, albeit
small, values of both sensitivity and specificity in predicting
Qmax values (57.89; 69.01), PVR (50.0; 66.15) and DSD
(36.99; 52.78). The other symptoms generally showed high
specificity but with very low sensitivity (Table 2).

Discussion
We conducted a prospective study in a large MS population, not undergoing symptomatic treatment for urinary
disturbances (to obtain unbiased evaluations and a more
homogeneous sample possible), evaluating urinary symptoms and objective bladder dysfunction parameters. Our
results indicated that a routine urinary symptoms assessment has a poor predictive value of objective bladder
dysfunction in patients with MS. In our population over
half of patients experienced at least one urinary symptom, and only about one third of patients showed at
least one abnormal urological parameter. Urgency, more
of the other symptoms, showed to be modestly sensitive
and specific in predicting the presence of abnormal urological parameters, whereas the other symptoms showed
no significant predictive value. This agrees with the
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Table 1 Demographic, clinical and urological features of the patients with MS
Ranges
Sex, N (%)
Age, mean ± SD

24 – 67

Totals

Women

Men

109 (100.0)

80 (73.4)

29 (26.6)

44,6 ± 10,1

43,8 ± 9,0

44,3 ± 10,5

p value
NS

RRMS, N (%)

99 (90.8)

73 (53.4)

26 (89.6)

NS

SPMS, N (%)

10 (9.2)

7 (8.7)

3 (10.3)

NS

EDSS, mean ± SD

0.0 – 7.0

2,6 ± 1,7

2,5 ± 1,7

2,6 ± 1,8

NS

Disease duration (y), mean ± SD

0.9 – 43

12,5 ± 8,7

12,6 ± 8,8

11,3 ± 8,8

NS

Immunomodulatory treatment, N (%)

69 (63.3)

50 (62.5)

19 (65.5)

NS

Immunosuppressive treatment, N (%)

6 (5.5)

5 (6.2)

1 (3.5)

NS

Untreated, N (%)

34 (31.2)

25 (31.3)

9 (31.0)

NS

Patients with ≥1 urinary symptom, N (%)

57 (52.3)

39 (48.7)

18 (62.1)

NS

1 symptom

38 (65.5)

24 (61.5)

14 (77.7)

NS

2 symptoms

15 (25.9)

11 (27.5)

4 (22.2)

NS

≥ 3 symptoms

5 (8.6)

5 (12.5)

0 (0.0)

NS

Urgency

44 (40.4)

32 (40.0)

12 (41.2)

NS

Frequency

17 (15.6)

13 (16.2)

4 (13.8)

NS

Incomplete emptying

13 (11.9)

10 (12.5)

3 (10.3)

NS

Hesitancy

9 (8.3)

8 (10.0)

1 (5.5)

NS

Urge incontinence

3 (3.7)

3 (3.7)

1 (3.5)

NS

19.8 ± 11.2

21.1 ± 11.3

17.0 ± 7.1

0.029

38 (34.9)

26 (32.5)

12 (41.4)

NS

Qmax, mean ± SD

0 – 65

Abnormal values (<15 ml/s), N (%)
PVR, mean ± SD

0 – 1000

66.6 ± 82.1

64.6 ± 85.1

73.6 ± 75.1

NS

Abnormal values (<15 ml/s), N (%)

44 (40.4)

28 (35.0)

16 (55.2)

NS

DSD, N (%)

37 (33.9)

32 (40.0)

5 (17.2)

0.016

Abbreviations: RRMS Relapsing-Remitting Multiple Sclerosis, SPMS Secondary Progressive Multiple Sclerosis, EDSS Expanded Disability Status Scale, Qmax maximum
urinary flow rate, PVR postvoid residual urine volume, DSD detrusor sphincter dyssinergia

findings of a large MS population study, where subjective
assessments by bladder FS score and Guy’s Neurological
Disability Scale bladder function score were not predictive
of a clinically relevant postmicturition volume [13]. Similarly, in a prospective study of symptomatic MS patients,
no significant correlation was found between clinical features and urodynamic patterns [5]. Instead, Betts et al.
showed that MS patients with irritative bladder symptoms
and lower limb pyramidal involvement were highly likely
to have detrusor hyperreflexia, such as to make unnecessary to run the urodynamic study to choose the anticholinergic therapy [7]; similarly Araki et al. found that
urinary irritative symptoms reflect the disease severity [9].
Betts et al. reported a linear progression of residual urine
volume with bladder FS score, and suggested to perform
the post-void urine volume measurement only in patients
with significant disability [7].
In our population, possible explanations for the lack of
predictive value of urinary assessments in detecting
bladder dysfunction are several. First, the modality of
data collection of urinary symptoms may be questionable. Although our choice to adopt an unstructured

interview for the collection of major urinary symptoms
was intended to reproduce clinical routine practice, the
use of validated questionnaires would have allowed a
more homogenous and reliable assessment [14]. Second,
the selection of the objective urological parameters
adopted in our study may be questionable as compared
to more reliable and invasive diagnostic procedures,
such as simultaneous recording of intravesical pressure
and needle sphincter electromyography [12]. Third, the
co-existence of common impairments such as changes
in cognition, fatigue, and constipation may impair the
patient’s awareness of the symptom itself. Furthermore,
physical disability may impair the patient’s urinary control, without having a direct effect on bladder function.
So far international management guidelines for urinary
disturbances have been developed [15, 16], but are not
specific for the MS population. The International Scientific Committee of the 5th International Consultation on
Incontinence on 2012 has formulated general recommendations for the diagnosis of neurogenic lower urinary tract
dysfunction (NLUTD): a) patients with neurologic disease
known to be associated with NLUTD should be evaluated
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Table 2 Sensitivity and specificity of urinary symptoms in
predicting urological parameters in patients with MS
Symptoms vs. Qmax

Sensitivity

Specificity

Urgency

57,89

69,01

Frequency

26,32

90,14

Hesitancy

15,79

95,77

Incomplete emptying

13,16

88,73

Urge incontinence

10,53

100,00

Symptoms vs. PVR
Urgency

50,00

66,15

Frequency

18,18

86,15

Hesitancy

9,09

92,31

Incomplete emptying

13,64

89,23

Urge incontinence

2,27

95,38

Symptoms vs. DSD
Urgency

36,99

52,78

Frequency

13,70

80,56

Hesitancy

8,33

91,78

Incomplete emptying

8,33

86,30

Urge incontinence

0,00

94,52

for the presence of lower urinary tract symptoms; b) urodynamic tests should selectively be employed to supplement
clinical assessment in determining management in
NLUTD; c) sphincter EMG can be valuable in the diagnosis
of patients with neurologic bladder dysfunction and can be
considered as a diagnostic method in patients with NLUTD
and neurologic urinary incontinence [15]. Several European
national panels have published their own MS management
consensus [17–20], although, they are mainly based on
studies with low levels of evidence. While all groups advocate urological evaluation of symptomatic patients, the recommended approaches for asymptomatic patients are
partially divergent and do not reach consensus [17–20].

Conclusions
In our MS population a routine subjective urinary symptoms assessment poorly correlated with objective bladder
dysfunctions. Urgency resulted as the most predictive symptom, albeit modestly. Our data, in line with previous studies
[5, 13], suggest that in patients with MS objective bladder
evaluation, irrespective of subjective urinary symptoms, may
contribute to a more complete and reliable assessment of
patient’s disability. Given the feasibility of these non-invasive
urological evaluations, we recommend making that objective
assessment of bladder function become standard considerations in the evaluation of patients with MS, regardless of
the presence of subjective urinary symptoms.
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