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INTRODUCTION

Female voiding dysfunction is defined as “symptoms 
and urodynamic investigations as abnormally slow 
and/or incomplete micturition, based on abnormally 
slow urine flow rates and or abnormally high post‑void 
residuals, ideally on repeated measurement to confirm 
abnormality” by the International Continence 
Society  (ICS) and the International Society of 
Urogynecology.[1] In a study, the prevalence of voiding 

dysfunction was found to be 12.8% in female patients with 
lower urinary tract symptoms (LUTS)[2] and it varies between 
2.7% and 23%.[2,3]

Female voiding dysfunction can be caused by detrusor 
underactivity or functional or anatomical outlet obstruction. 
In women, the symptoms of voiding dysfunctions are not 
very specific and the voiding and storage symptoms may 
coexist, making the diagnosis difficult. Studies have shown 
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ABSTRACT
Introduction: We aimed to investigate the diagnostic value of International Prostate Symptom Score voiding symptom 
score (IPSS‑VS) and Bristol Female Lower Urinary Tract Symptoms‑short form voiding score (BFLUTS‑VS) in female 
patients with urodynamically diagnosed voiding dysfunction.
Methods: The medical records of female patients who underwent urodynamic examination between May 2007 and 
November 2021 for lower urinary tract complaints were retrospectively evaluated. A total of 1858 female patients were 
included in the study. Patients investigated between 2007 and 2014 were asked to fill the IPSS, and patients investigated 
after 2015 were asked to fill the BFLUTS‑SF.
Results: The mean age of the patients was 49.06 ± 0.33 in the IPSS group and 50.02 ± 0.47 in the BFLUTS group. On 
the pressure flow study, voiding dysfunction was found in 14.8% (n = 95) in the IPSS group and 15.1% (n = 183) in the 
BFLUTS group. The area under curve value was found to be 0.58 for IPSS and 0.64 for BFLUTS. Threshold values were 
found as >9 for IPSS‑VS and >4 for BFLUTS‑VS. The sensitivity, specificity, false negative, and false positive rates for 
IPSS‑VS were 33.3%, 78.8%, 66.7%, and 21.2%, respectively. The same parameters were 45.5%, 78.9%, 54.5%, and 
21.1% for BFLUTS‑VS, respectively.
Conclusion: The diagnostic performance of both the questionnaires was found to be low for diagnosing voiding dysfunction 
in female patients according to our data. Therefore, the assessment of the voiding phase in women should not solely rely 
on the current questionnaires. However, further studies using questionnaires including all voiding symptoms are required.
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that the prognostic value of voiding symptoms in predicting 
the voiding dysfunction is poor.[1‑3] In one study, hesitancy, 
poor stream, and intermittency were found as predictors of 
voiding dysfunction in women however, straining to void 
and sensation of incomplete bladder emptying or the need 
to re‑void were not found to be associated with voiding 
dysfunction.[4]

Questionnaires evaluating the lower urinary tract 
complaints in women focus mainly on the storage 
symptoms  (urinary incontinence). Voiding phase 
symptoms are a subdomain in the lower urinary tract 
questionnaires and there is no questionnaire that solely 
addresses the voiding dysfunction. “International Prostate 
Symptom Score”  (IPSS)[5] and “Bristol Female LUTS 
Questionnaire” (BFLUTS)[6] are commonly used to evaluate 
the lower urinary tract complaints and IPSS has been 
validated for women as well.[7]

In our study, we aimed to investigate the diagnostic value of 
IPSS voiding symptom score (IPSS‑VS) and BFLUTS‑short 
form voiding score (BFLUTS‑VS) in female patients with 
urodynamically proven voiding dysfunction.

MATERIALS AND METHODS

The medical records of 2614  female patients above 
the age of 18  years who underwent urodynamic 
examination (cystometry and pressure flow study) between 
May 2007 and November 2021 for the evaluation of lower 
urinary tract complaints were retrospectively evaluated. 
Illiterate patients, patients with cognitive impairment or 
psychiatric morbidity, patients with neurogenic lower 
urinary tract dysfunction, patients with pelvic organ 
prolapse greater than stage 2, and patients who were unable 
to void during the pressure flow study were excluded from 
the study. A total of 1858 patients with complete data and 
meeting the study criteria were included in the study. Our 
study was approved by the Local Ethics Committee  (No: 
2021/514/214/7, Date: November 30, 2021). The study was 
designed in accordance with the Declaration of Helsinki.

Patients who underwent urodynamic examination between 
2007 and 2014 were asked to complete the IPSS, and 
patients who underwent urodynamic examination between 
2015 and 2021 were asked to fill out the BFLUTS‑SF. 
“Overactive bladder screening form”[8] and “International 
Consultation on Incontinence Questionnaire‑Short 
Form”[9] were completed in all the patients. In addition, 
bladder diary  (3  days), pad test  (1  h), pelvic physical 
examination (pelvic organ prolapse staging‑POPQ, pelvic 
muscle activity‑oxford grading), Q‑type test, urinalysis, 
urine culture, free uroflowmetry and post‑void residual 
urine volume measurement, cystometry, and pressure‑flow 
study were performed. All patients were examined by the 
same trained urologist.

The methods, definitions, and units conform to the standards 
jointly recommended by the International Continence 
Society and the International Urogynecological Association, 
except where specifically noted.[1] Medical measurement 
system  (MMS) solar system urodynamic device  (MMS, 
Enschede, The Netherlands) was used for the urodynamic 
examination. Pressure measurements were performed using 
an air‑charged 7 Fr double‑lumen bladder catheter and a 
7 Fr rectal catheter (T‑doc, Laborie, Canada). All patients 
underwent free‑flow uroflowmetry prior to the invasive 
urodynamic procedure. The amount of residual urine was 
recorded at the beginning of the procedure. The bladder was 
filled (body weight/4 mL/min) with sterile saline at room 
temperature during cystometry with the patient in the sitting 
position. Bladder, abdominal and detrusor pressures, urinary 
flow rate, and superficial sphincter electromyography (EMG) 
were recorded simultaneously. Sensation, bladder capacities, 
compliance, detrusor activity, and the outlet function were 
evaluated. The pressures at the time of Valsalva maneuver 
incontinence were assessed with the patient in the sitting or 
the standing position and the bladder filled with 150 cc of 
saline. If no incontinence occurred, the Valsalva maneuver 
was repeated every 100 mL thereafter until incontinence was 
observed. At this time, attention was paid to the presence 
of detrusor overactivity. For provocation, the sound of 
running water was listened to, the intravesical catheter was 
manipulated and the patient was made to stand up.

The pressure‑flow study was performed with the patient in 
the sitting position after achieving the maximum cystometric 
capacity. The patient was left alone in the urodynamic 
laboratory and was asked to urinate. Meanwhile, the bladder, 
abdominal and detrusor pressures, urine flow rate, and the 
superficial sphincter EMG were recorded simultaneously. 
In the pressure‑flow study, the residual amount of urine in 
the bladder was also recorded.

In the current study, patients with pdetQmax higher 
than 25 cmH2O and a Qmax lower than 12  mL/s were 
considered as having an outlet obstruction,[10] and patients 
with “Projected isovolumetric pressure” (PIP1) values <30[11] 
and/or Watts factor <7 were considered as having detrusor 
underactivity.[12] Voiding characterized by intermittent or 
staccato flow patterns due to involuntary and intermittent 
pelvic floor contractions was considered as dysfunctional 
voiding. Endoscopic and radiologic investigations were 
performed in all the patients in whom an outlet obstruction 
was detected. Anatomical and functional outlet obstructions 
were considered as obstructed.

Statistical analysis
Patients’ data were presented as percentage, mean ± standard 
error of the mean  (SEM). Normality testing  (D’Agostino 
and Pearson) was performed to determine whether the data 
followed a Gaussian distribution or not. ANOVA test was 
used to compare three or more groups. Spearman correlation 
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analysis was used to evaluate the correlation. Receiver 
operating characteristic analysis was used to define the 
cutoff limit. Statistical calculations were performed using 
MedCalc® Version 20.218‑64‑bit software  (https://www.
medcalc.org free trial version). P  <0.05 was considered 
statistically significant.

RESULTS

The mean age of the patients was 49.06 ± 0.33 years in the 
IPSS group and 50.02 ± 0.47 years in the BFLUTS group. 
The mean body mass index was 30.26 ± 0.20 in the IPSS 
group and 30.47 ± 0.26 in the BFLUTS group. Cystometry 
findings of the patients are given in Table  1. The most 
common storage problem in both the groups was stress 
urinary incontinence.

The pressure‑flow study findings of the patients are given 
in Table 2. On the pressure flow study, voiding dysfunction 
was found in 14.8%  (n  =  95) patients in the IPSS group 
and 15.1% (n = 183) in the BFLUTS group. Dysfunctional 
voiding accounted for 80% of the patients with an outlet 
obstruction [Table 2].

The mean values of IPSS‑VS and BFLUTS‑VS of the patients 
according to the pressure‑flow study findings are given 
in Table  3. The mean IPSS‑VS scores of patients with 
abnormalities on the pressure‑flow study were 8.26 ± 0.23 
and 4.87 ± 0.34 in the IPSS and BFLUTS groups, respectively. 
Mean IPSS‑VS values were found to be statistically 
significantly different between those with normal and 
abnormal pressure‑flow studies (P = 0.0004). In the BFLUTS 
group, there was a statistically significant difference between 
the patients with normal and abnormal pressure‑flow studies 
in terms of mean BFLUTS‑VS values (P < 0.0001) [Table 3].

Correlation analysis revealed a weak positive correlation 
between IPSS‑VS (r = 0.102, P = 0.0004, 95% confidence 
interval  [CI] =0.044–0.159) and BFLUTS‑VS  (r  =  0.223, 
P  = <0.0001, 95% CI  =  0.146–0.298) and the findings of 
pressure flow studies.

The diagnostic evaluation results of IPSS‑VS and BFLUTS‑VS 
are shown in Figure 1. The area under curve value was found 
to be 0.58 for IPSS and 0.64 for BFLUTS. Threshold values 
were found as >9 for IPSS‑VS and >4 for BFLUTS‑VS. The 
sensitivity, specificity, false negative, and false positive rates 
for BFLUTS‑VS were 45.5%, 78.9%, 54.5%, and 21.1%, 
respectively. On the other hand, the sensitivity, specificity, 
false negative, and false positive rates for IPSS‑VS were 
found as 33.3%, 78.8%, 66.7%, and 21.2%, respectively.

DISCUSSION

The voiding symptoms in the IPSS score are hesitancy, 
intermittency, weak stream, and incomplete voiding[13] 

whereas, in the BFLUTS they include hesitation, straining, 
and intermittent voiding. International Consultation on 
Incontinence Questionnaire Female Lower Urinary Tract 
Symptoms (ICIQ‑FLUTS),[14] another questionnaire which is 
used to evaluate LUTS in women, was derived from BFLUTS. 
In BFLUTS, unlike the ICIQ‑FLUTS, symptoms are grouped 
and these symptom groups can be scored separately. Other 
questionnaires that are used to assess LUTS in women 
include the LUTS tool,[15] the lower urinary tract dysfunction 
research network symptom index (LURN SI),[16] and the core 
lower urinary tract symptom score  (CLSS).[17] The LUTS 
tool includes symptoms of straining to void, weak flow, 
spraying or splitting of the urinary stream.[15] The LURN 
SI‑29 voiding difficulty scale includes straining, hesitancy, 
intermittency, weak stream, and post‑void dribble. Among 
these questionnaires, the LURN has been developed as a 
tool to capture the full spectrum of LUTS with interpretable 
scales that can be used for outcome measurement of 
LUTS. However, clinical data on this questionnaire is 
currently insufficient.[16] The CLSS includes symptoms 

Table 1: Distribution of cystometry findings of International 
Prostate Symptom Score and Bristol Female Lower Urinary 
Tract Symptoms Questionnaire groups
Cystometry IPSS group, 

n (%)
BFLUTS 

group, n (%)

Normal 118 (9.7) 75 (11.7)
Stress urinary incontinence 530 (43.6) 251 (39.0)
Detrusor overactivity 274 (20.6) 148 (23.0)
Mixed urinary incontinence 293 (24.1) 169 (26.3)
Total 1215 (100) 643 (100)

IPSS=International Prostate Symptom Score, BFLUTS=Bristol 
Female Lower Urinary Tract Symptoms Questionnaire

Table 2: Distribution of pressure‑flow study findings in Bristol 
Female Lower Urinary Tract Symptoms Questionnaire and 
International Prostate Symptom Score groups
Pressure‑flow study IPSS group, 

n (%)
BFLUTS 

group, n (%)

Normal 1032 (84.9) 548 (85.2)
Abnormal

Outlet obstruction 113 (9.3) 60 (9.3)
Detrusor underactity 70 (5.8) 32 (5.0)
Total 1215 (100) 643 (100)

IPSS=International Prostate Symptom Score, BFLUTS=Bristol 
Female Lower Urinary Tract Symptoms Questionnaire

Table 3: Mean values of International Prostate Symptom 
Score ‑ voiding symptoms and Bristol Female Lower Urinary 
Tract Symptoms Questionnaire ‑ voiding score according to 
pressure flow study findings
Pressure‑flow study IPSS‑VS BFLUTS‑VS

Normal 7.34±0.09 2.63±0.14
Abnormal

Outlet obstruction 8.15±0.30 4.74±0.40
Detrusor underactivty 8.44±0.37 5.25±0.65
P* 0.0004 <0.0001

*ANOVA. International Prostate Symptom Score voiding symptom 
score (IPSS‑VS), Bristol Female Lower Urinary Tract Symptoms 
voiding score (BFLUTS‑VS)
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of slow stream, straining, and a feeling of emptying the 
bladder incompletely.[17] The ICS recognizes hesitation, 
slow stream, intermittency, straining to void, spraying of 
urinary stream, position‑dependent voiding, and dysuria as 
voiding symptoms.[1] However, not all of these symptoms 
are included in the current questionnaires. Furthermore, 
the voiding and the post‑micturition symptoms are not 
separately identified in the majority of the questionnaires. In 
addition, the need to re‑void and post‑micturition leakage, 
which are recognized as post‑micturition symptoms by the 
ICS,[1] are included as voiding symptoms in some of the 
questionnaires.

On and Ku compared the IPSS and urodynamic 
parameters and reported that the mean value of IPSS‑VS 
was 10.3  ±  1.0 in women  <50  years and 8.6  ±  0.8 in 
women  >50  years.[18] Carlson et  al. evaluated women 
with LUTS with a urodynamic study and reported that 
high voiding symptoms scores (12.3 points) may increase 
the suspicion of voiding abnormalities in women with 
abnormalities on the pressure flow study, although the 
symptoms were not specific.[19] In our study, the cutoff 
value for IPSS‑VS was found to be nine. The cut‑off 
value for BFLUTS‑VS has been previously reported as 
two[13] however, in our study, it was found as >4. If we 
take the cutoff value as two, the sensitivity and the 
specificity would be 59.4% and 60.7%, respectively. In 
our study, a voiding phase abnormality was detected on 
the pressure‑flow study in approximately 15% of the 
patients in both the groups. However, this rate was higher 
on both the questionnaires, i.e.  questionnaires tend to 
have false positive results  (about 21%). Some patients 
with storage phase problems (e.g. detrusor overactivity) 
may have one or more of the voiding symptoms. Indeed, 
it has been reported that the majority of the patients with 
an overactive bladder and normal post‑void residuals 
complain of voiding symptoms.[20] The sleep quality is often 

impaired in patients with overactive bladder. Therefore, 
determining the duration of uninterrupted sleep can help 
in differentiating the symptoms of overactive bladder from 
voiding dysfunction.[21] However, the sensitivity rates of 
both the questionnaires are relatively low and therefore 
the false negative rates are even higher. In addition, the 
correlation analysis showed a weak correlation between 
the questionnaires and the pressure flow study.

Jeffery et  al. evaluated the relationship between voiding 
symptoms and uroflowmetry parameters in women and 
found that the symptoms of straining and slow stream 
were the most prominent symptoms that suggested an 
abnormality in the uroflowmetry parameters and an increased 
post‑void residual.[22] In another study, no correlation was 
found between the IPSS voiding scores and the objective 
urodynamic parameters and the authors concluded that the 
IPSS may be useful as a bothersomeness index in women with 
bladder outlet obstruction however, subjective symptoms 
associated with bladder outlet obstruction are not specific 
and a complete urodynamic evaluation is necessary to make 
a diagnosis.[23] Similarly, in another study, no correlation 
was found between the degree of urodynamically proven 
bladder outlet obstruction and IPSS‑VS.[24] However, it 
has been reported that an IPSS storage/voiding symptoms 
ratio  ≥1.3 is predictive of voiding dysfunction in female 
patients diagnosed by uroflowmetry and pressure flow 
study.[25] Hubeaux et al. performed an uroflowmetric study 
in women with stress urinary incontinence and could not 
find a correlation between the voiding symptoms of BFLUTS 
questionnaire and abnormal uroflowmetric findings.[26] Kuo 
evaluated women with lower urinary tract dysfunction with 
a urodynamic study and reported that the storage and the 
voiding symptoms were common and that the differential 
diagnosis of lower urinary tract dysfunction in women 
cannot be based solely on the symptoms.[27] In addition 
to the voiding symptoms, 63%–94% of the women with 

Figure 1: Receiver operating characteristic curves for International Prostate Symptom Score voiding symptom score (IPSS‑VS) and Bristol Female Lower Urinary 
Tract Symptoms voiding score (BFLUTS‑VS)
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outlet obstruction may also have storage symptoms such as 
frequent urination and urgency.[28‑30]

Although our study had sufficient number of subjects, the 
fact that the study was retrospective, the pressure flow 
study was performed once in some patients with voiding 
dysfunction, and the both questionnaires were not used 
simultaneously in the same patient group can be considered 
as limitations of the study.

CONCLUSION

The diagnostic performance of both questionnaires was 
found to be low according to our data. Therefore, the 
assessment of the voiding phase in women should not solely 
rely on the available questionnaires. However, further 
studies with questionnaires including all of the voiding 
symptoms are required.
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