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Synopsis: We are suggesting a new clinical score that can
be of value in the clinical evaluation of women with Over-
active bladder symptoms.

Abstract

Background: To present a simple clinical scoring system
that can be utilized in selecting women with overactive
bladder symptoms who would benefit from further urody-
namic assessment.

Materials and Methods: This was a retrospective study
done at a tertiary centre. Filed data of 210 women with
OAB symptoms who presented at urinary incontinence
clinic were analyzed. Women were grouped into those with
detrusor overactivity (DO) and those without DO accord-
ing to filling cystometry. The variables which were inde-
pendently associated with DO were used to create a score
that can be used for selecting women for further urodynam-
ics assessment.

Results: Women with DO had significantly higher incidence
of nocturia (92% vs 62%, p <0.001) urgency (86% vs 66%,
p=0.002) and frequency (76% vs 51%, p=0.001). The detru-
sor overactivity score was calculated by adding the value of
the corresponding symptom as follows: nocturia = 3, urgen-
cy = 2, frequency = 1. The sensitivity and specificity were
83% and 52% respectively at a cut-off value of 4. Women
with a score >4 are expected to have DO when assessed by
further urodynamic studies.

Conclusion: Detrusor overactivity score can be utilized for
selecting women with OAB symptoms who would benefit
from performing further urodynamic assessment.
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BACKGROUND

The International continence society (ICS)
defined detrusor overactivity (DO) as a uro-
dynamic observation of spontaneous or pro-
voked involuntary detrusor muscles contrac-
tions during the bladder filling phase (1). The
accepted definition of overactive bladder
syndrome (OAB) is “the storage symptoms
of urgency with or without urgency inconti-
nence, usually with frequency and nocturia”
(2). DO has been reported to be detected in
22-58.4% of women with these symptoms
(€)(C)2

For assessment of a patient with urinary in-
continence (UI), work-up involves history,
examination, urine analysis and residual vol-
ume assessment (5). Additionally, exacerbat-
ing factors, the effect on the woman’s quality
of life and her desire for treatment should be
addressed (6). After this comprehensive as-
sessment, a provisional diagnosis is usually
reached, and the most suitable treatment plan
is selected (5).

Moreover, urodynamic studies (UDS) are
used to objectively diagnose and demon-
strate urinary incontinence. They are recom-
mended when the results may change man-
agement, following treatment failure, or as
part of both short and long-term surveillance
programs (5).

The cost-effectiveness of UDS has been
evaluated in cases with stress urinary incon-
tinence (SUI) where the treatment is mainly
surgical. Reduction in the need for surgery
after testing has been found more or less ef-
fective (7). However, in OAB where therapy
is mainly medical using usually non-expen-
sive drugs, performing UDS is not usually
justified before initiating treatment. Also, it
has been documented that UDS may have a
poor agreement with the patient's symptoms.
So, in certain situations, the patient may un-
dergo this invasive investigation without
added benefit to the plan of treatment. Thus,
in this study, we evaluated different clinical
parameters and compared them to the UDS

aiming to develop a simple clinical score that
can help to select patients who would get the
benefit of further UDS assessment.

MATERIALS AND METHODS

This is a retrospective study. We collected
filed data of women who were referred to the
Women Urinary Incontinence Clinic at Cairo
University Hospital during the period from
January 2018 to December 2020. The study
was approved by the scientific and ethics
committee of the Obstetrics and Gynecolo-
gy department of Cairo university teaching
hospitals (approval number 020005). All
methods were carried out in accordance with
relevant guidelines and regulations. The sci-
entific and ethics committee has waived in-
formed consent due to the retrospective na-
ture of the study.

We collected the data of adult women who
had OAB symptoms, namely frequency, ur-
gency, urge incontinence or nocturia. We
excluded cases with urinary tract infections,
urinary lithiasis, uncontrolled diabetes melli-
tus, hemi/paraplegia, disseminated sclerosis,
history of spinal cord injury, history of blad-
der injury or vesicovaginal fistula (whether
present or repaired) as well as those on an-
ticholinergics. Pregnant patients or women
within 6 months of delivery, were also ex-
cluded. Patients’ identities were coded by
the 1ry investigator to ensure data confiden-
tiality and to facilitate access.

All case files were reviewed to collect the
following data:

» Demographic data (age, gravidity, parity,
mode of delivery, presence of any com-
plication of delivery, menopausal status,
pelvic or vaginal surgery, weight, height,
BMI).

» Symptoms of frequency, urgency, urge
incontinence, stress incontinence and
nocturia

» Pelvic organ prolapse quantification
(POP-Q).
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» Data of filling cystometry (reported ac-
cording to the standard definitions of
Drake et al., 2018 (8) with a report on the
following parameters:

a. Sensation at first urge to void in cm3
b. Maximum bladder capacity in cm3

c. The presence of DO is detected by
the presence of spontaneous or

provoked  involuntary  detrusor
muscle contractions during the
bladder filling phase

d. Urodynamic leakage
e. Cough test
Statistical analysis:

We calculated the needed sample size to
detect the area under the receiver operating
characteristic (AUROC) curve of 0.65, and
we set the null hypothesis for the AUROC
curve at 0.5. We took into consideration that
the rate of DO in our records was approxi-
mately 25%; thus, we set the ratio between
negative cases (patients with stable detrusor
pressure curve) and positive cases (patients
with detrusor overactivity) at 3:1. Thus, the
minimum number of patients that were need-
ed was 156 patients (with at least 39 positive
cases) to have a study power of 80% and an
alpha error of 0.05. Taking the average num-
ber of patients in our unit to be 120 patients
per year we looked into the files of the pre-
vious 3 years assuming incomplete files and
excluded patients to be at most 50% of the
cases especially in the last year where the
practice has been affected by the COVID-19
pandemic.

Statistical analysis was performed using
SPSS 15 (Chicago, IL) and MedClac soft-
ware. Categorical data were presented as fre-
quency (%); continuous data were checked
for normal distribution by inspection of his-
togram distribution. Normally distributed
continuous data were presented as mean+SD,
and abnormally distributed data were pre-
sented as median (interquartile range). Pa-

tients were classified into patients with DO
and patients without DO. The Chi-square test
was used to compare frequencies between the
two groups. Unpaired t-test and Mann-Whit-
ney test were used to compare the means for
continuous data as appropriate. Multivari-
able logistic regression was used. Variables
with a P value of less than 0.2 in univariate
analysis were included in multivariate anal-
ysis. Variables with a P-value of < 0.05 in
multivariate analysis were considered statis-
tically significant. The variables which were
independently associated with DO were used
to create a score to confirm the diagnosis of
OAB evaluate its severity. Receiver oper-
ating characteristic curves were constructed
and the area under the curve (AUC) was de-
termined for the new score to detect DO.

RESULTS

We found 210 women eligible for the study.
151 women (72%) had no DO (control group)
and 59 (28%) had DO (study group) by the
performed filling cystometry. Both groups
shared similar demographics and baseline
characteristics as shown in (Table 1).

The univariate analysis showed that women
with DO had a higher incidence of nocturia
(92% vs 62%, p <0.001), urgency (86% vs
66%, p=0.002), frequency (76% vs 51%,
p=0.001) compared to the control group
while all other clinical findings were com-
parable between the two groups of patients.
(Table 2). That’s why we have chosen those
three variables (nocturia, urgency, frequen-
cy) to create the score. The multivariate re-
gression model revealed that nocturia had the
highest odds ratio (OR 4.81) as a predictor
of DO followed by urgency (OR 2.86) and
frequency (OR 1.46). (Table 3).

We developed a novel score (Detrusor Over-
activity Score, DOS) based on the relative
weight of each predictor in the multivariate
analysis. Each symptom was given a weight
as follow; nocturia = 3, urgency = 2, frequen-
cy = 1. The total score (DOS score) was cal-
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culated by adding the weight of each symp-
tom. The ability of the DOS for detecting
DO was evaluated using the receiver oper-
ating characteristic curve analysis. The AUC
(95% confidence interval) was 0.693 (0.626-
0.754) (figure 1). The sensitivity, specificity,
PPV, and NPV was 83%, 52%, 40% and 90%
respectively at a cut-value of 4. The maxi-
mum score was 6 while the minimum was
1. The predictive values at different cut-off
values are presented in (Table 4).

DISCUSSION

OAB syndrome is a widely prevalent and in-
creasing condition affecting nearly 10.7 %
of the worldwide population. Numbers are
expected to increase from 19-31% over 10
years in different regions of the world af-
fecting mainly developing Africa followed
by Asia and Latin America(9). One cannot
overlook the gap between the presence of
complaints/symptoms and seeking/receiving
treatments for them. Assessment of such a
condition depends mainly on clinical evalua-
tion. However, sometimes UDS are indicated
in OAB cases whenever there is an uncertain
diagnosis, failure or unsatisfactory response
to empirical initial medical treatment or with
previous lower urinary tract surgery (e.g.
anti-incontinence surgery). As UDS is con-
sidered to some extent an invasive and ex-
pensive investigation, a method for selecting
patients who are a candidate for such in-
vestigation is essential. We conducted this
research to develop an easy scoring system
to help the general practitioners confirm the
diagnosis of OAB syndrome and select pa-
tients who will get benefit from undergoing
urodynamic evaluation.

Our study included 210 women with the mean
age at presentation 45.6 +/- 10 years denot-
ing how this condition affects middle-aged
and old age women where symptoms in-
crease with age as previously noted by other
authors (10)(11). We assessed parity, obesity
and menopausal status and other risk factors

for developing Ul and OAB, as did other re-
searchers from other countries (12)(13). Ad-
ditionally, uterovaginal prolapse, as well as
anterior and posterior compartment prolapse,
are risks for developing UI, with and without
DO, which was also observed by several au-
thors (12)(14).

An important question arises; do we need
UDS to accurately diagnose OAB syndrome
before starting treatment? Colleagues from
the UK and Germany have summarized the
evidence for the utility of urodynamics in
evaluating several lower urinary tract con-
ditions one of which was OAB. They con-
cluded that UDS should be used for diagno-
ses whenever in doubt and they are probably
not necessary before initiating medical treat-
ments for OAB (15). This was contrary to
what has been reported earlier in 2003, by
a more or less similar group who stated that
UDS are mandatory for the diagnosis of
OAB (3).

In our study, we tried to fill the gap and short-
en the distance between the two opinions.
The gap between these two opinions aris-
es from the fact that depending only on the
patients’ words to reach a diagnosis may be
sometimes misleading or confusing. It seems
as if patients and medical practitioners speak
different languages and may even have dif-
ferent disease concepts (15).

As “typical SUI” exists there are patients
with “typical OAB syndrome”. However,
those groups, expressing ‘‘typical symp-
toms and signs,” represent only at best 20%
each of the total population of women with
symptoms of lower urinary tract dysfunction
(LUTD) (17).

In such a situation, physicians are obliged to
use objective methods to build up a solid di-
agnosis. In the case of OAB symptoms, UDS
is the objective method of choice.

Additionally, one of the main causes of con-
troversy regarding UDS assessment of OAB
patients is that it has been reported that UDS
fail to detect detrusor overactivity in 62-74%
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in women with frequency and/or urgency
symptoms and in 53- 62% of the women
with urge urinary incontinence (UUI)(18).
This means that over 60% of patients were
exposed to an invasive investigation without
any added benefit. This brings to our minds
the term coined by Blaivas et al in 1996
that “The bladder is an unreliable witness”
(19) and that sometimes there is poor agree-
ment between urodynamic testing and clin-
ical evaluation, especially when diagnosing
OAB(20).

So, we believe there is a need for a simple
method for selecting patients who will bene-
fit from undergoing evaluation by UDS. This
need was also realized by the International
Consultation on Incontinence Research So-
ciety (ICI-RS) in 2014. They concluded that
the treatment of UUI and OAB should de-
pend on a diagnostic process with the least
possible invasiveness yet with good reli-
ability. They also concluded that there is a
challenge to improve the diagnostic process
for all patients with any symptom or sign of
LUTD and to learn to select the patients who
benefit from complete UDS(17).

In our study, the detrusor overactivity score
(DOS) being based on the results of UDS
offers a reasonable method of selecting pa-
tients who would benefit from UDS by us-
ing the cut off value of 4. At this cut off val-
ue, DO can be detected by 84 % sensitivity.
Patients with OAB symptoms with DOS > 4
are expected to have abnormalities detected
by UDS while patients with a score less than
4 would probably have a UDS free of any
abnormalities. Thus, it would be better for
them not to undergo this invasive investiga-
tion.

To select the items included in this score, we
statistically checked the relation between DO
as detected by cystometry and many variables
such as different urinary symptoms, stages
of prolapse in addition to the demographic
data. We reported that DO has a statistically
significant association with nocturia (92%),
urgency (86%) and frequency (76%).

We partially agree with colleagues from the
Netherlands who conducted a cross-section-
al study on 95 patients to report the associ-
ation between OAB symptoms and results
of objective parameters as filling cystometry
and a self-reporting questionnaire addressing
the four main symptoms of OAB (urgency,
frequency, nocturia and urge incontinence).
They concluded that the latter three could
suggest DO with the frequency being the
best symptom associated with DO detected
by UDS (4). We believe that our different re-
sults could be attributed to our larger sample
size and different methods used.

Numerous authors have evaluated specific
symptoms for OAB with the development
of several tools/questionnaires to aid in the
diagnosis (21). The bladder control self-as-
sessment questionnaire (sensitivity 85% and
specificity 63%), the OAB awareness tool
(V8 and V3- short form), the OAB symp-
tom score and urinary symptom profile have
been able to determine patients with OAB
with great accuracy including assessing the
severity of cases (22). However, these tools
were designed neither as diagnostic tools nor
as selecting methods for UDS and were only
intended for awareness.

One of our main strengths is performing this
study on a large number of patients over three
years. Also, DOS is based on detrusor over-
activity proven by UDS with the novel aim
of selecting patients for UDS. Yet, there is
no work without limitations. Our score needs
further validation on other sets of patients in
other centers. Additionally, we need to assess
the usage of this score as a tool for the as-
sessment of improvement after treatment.

Finally, we conclude that DOS can be offered
as a reasonable method for selecting women
with OAB symptoms to perform UDS when-
ever further objective evaluation is needed.
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Figure 1 : Receiver operating characteristic curve for the ability
of the DOS to detect detrusor overactivity. AUC: Area under curve,
CI: confidence interval, DOS: detrusor overactivity score.
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Table 1: demographic data and baseline characteristics. Data are presented as mean+-
standard deviation, median(quartiles), and frequency (%).

No.dfztrusor Detrusor overactivity P value

overactivity (n=151) (n=59)
Age 44149 45.6+10 0.26
Gravidity 5(3-6) 5(3-6) 0.81
Parity 4(3-5) 4(3-5) 0.24
Obesity 105(70%) 44(75%) 0.50
Menopause 43(29%) 23(39%) 0.20
Previous vaginal deliveries 0.16
None 3(2%) 3(5%)
One 8(5%) 1(2%)
Two 19(13%) 16(27%)
Three or more 121(80%) 39(66%)
Previous cesarean deliveries 0.32
None 119(79%) 44(75%)
One 27(18%) 10(17%)
Two or more 5(3%) 5(8%)
Previous pelvic surgeries 25(17%) 10(17%) 1.00

Table 2: clinical symptoms and risk factors for detrusor overactivity. Data are present-

ed as frequency (%).
No'd.etrusor D@tr.usor P value
overactivity (n=151) | overactivity (n=59)

Frequency 77(51%) 45(76%) 0.001
Urgency 99(66%) 51(86%) 0.002
Urge incontinence 100(66%) 46(78%) 0.13
Nocturia 93(62%) 54(92%) <0.001
Stage of anterior vaginal prolapse 0.75
0 28(19%)
1 42(28%)
2 56(37%)
3 15(10%)
4 10(6%)
Stage of posterior vaginal prolapse 0.96
0 16(11%)
1 19(12%)
2 98(65%)
3 18(12%)
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Table 3: Multivariate analysis for risk factors of detrusor overactivity.

Odds ratio 95% confidence interval P value
Frequency 1.46 0.64-3.34 0.37
Urgency 2.86 0.84-9.7 0.09
Urge incontinence 0.51 0.17-1.52 0.23
Nocturia 4.81 1.61-14.33 0.005

Table 4: Sensitivity, specificity, and predictive values for the DOS at different cut-off

values.

Cut-off value Sensitivity Specificity PPV NPV
DOS>1 95% 21% 32% 92%
DOS>2 93% 34% 36% 93%
DOS>3 86% 46% 38% 90%
DOS>4 83% 52% 40% 90%
DOS>5 71% 61% 42% 84%
DOS>6 0% 100% 100% 72%

DOS: detrusor overactivity score, NPV: negative predictive value, PPV: positive predictive

value.
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