
Abstract. The aims of the study were to investigate
desirable evaluation methods for post-prostatectomy
incontinence (PPI) by analyzing the urinary status before
robot-assisted radical prostatectomy (RARP).Questionnaires
were evaluated from 155 patients prior to operation. The 24-
h pad test before RARP revealed a weight of 1.1 g. The mean
scores were as follows: total International Consultation on
Incontinence Questionnaire-Short Form (ICIQ-SF) score,
1.2; total International Prostate Symptom Score (IPSS),
10.0; IPSS quality of life, 2.7; Overactive Bladder Symptom
Score (OABSS), 2.9; and Expanded Prostate Cancer Index
Composite urinary summary , 92.8. The abdominal leak
point pressure test in 111 patients before RARP was negative
in all cases. Desirable evaluation methods for PPI should be
based on a combination of subjective and objective
evaluations and comparisons between pre- and post-RP.
ICIQ-SF is considerably convenient for evaluating
incontinence, and the 24-h pad test enables evaluation of the
incontinence volume in a highly objective manner.

Incontinence following radical prostatectomy (RP) is a major
complication and can significantly affect the patient’s quality
of life (QOL) (1). Although various methods of evaluating
post-prostatectomy incontinence (PPI) have been reported,
there is currently no standardized evaluation method. Many
reports utilized counts of daily incontinence pads, primarily

because of the convenience of this method (2); however,
other reports have claimed that pads are not accurate and do
not show the exact incontinence status (3-5). Pad weight
tests were represented as an objective method of evaluation,
while the 24-h pad test was a more desirable evaluation
method for PPI (3, 4). Several questionnaires have been
developed for the subjective evaluation of PPI. The
International Consultation on Incontinence Questionnaire-
Short Form (ICIQ-SF) has been used as an incontinence-
specific questionnaire (6). Expanded Prostate Cancer Index
Composite (EPIC) is a tool used specifically to evaluate
QOL for patients with localized prostate cancer (7).
Urodynamic studies are also used for the objective
evaluation of lower urinary tract function (8). In addition,
preoperative urinary function appears to influence the urinary
conditions that become evident post-surgery. However, only
a small number of reports have investigated the detailed
evaluation of preoperative urinary function and incontinence
status in both subjective and objective manners (9, 10). PPI
evaluations should be performed in comparison with the
urinary conditions before RP. Thus, the evaluation of PPI
appears to be impossible without obtaining detailed
information of the urinary conditions prior to RP. 

The present study, therefore, aimed to investigate
optimized evaluation methods for PPI and identified a cohort
of patients destined for robot-assisted RP (RARP). These
patients were sent questionnaires, regarding urinary function
and QOL, which were filled out before surgery. The patients
also performed a 24-h pad test and abdominal leak point
pressure (ALPP) test preoperatively. 

Materials and Methods
Patients with clinically localized prostatic cancer undergoing RARP
at Kanazawa University Hospital between November 2012 and
November 2015 were included in this study, which had the approval
of the Institutional Ethics Committee (Approval No.798). All
patients provided informed written consent. Patients were taught
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pelvic floor muscle exercises, and these exercises were begun 1
month preoperatively. Exercises were continued postoperatively
until urinary continence was recovered. Prostate size was estimated
using transrectal ultrasound a few days before surgery. Prostate-
specific antigen level was measured before prostate biopsy and
Gleason score was determined at prostate biopsy.

ICIQ-SF (6), International Prostate Symptom Score (IPSS) (11),
overactive bladder symptom score (OABSS) (12), EPIC (13), and
questions regarding daily pad use were provided for subjective
evaluation. The pad weights from 24-h pad tests were obtained for
objective evaluation. ALPP tests were performed in 111 patients
preoperatively. The 24-h pad test was performed as follows. Firstly,
we provided patients with a platform scale and asked them to weigh
the pad before and after use. Subsequently, we determined the
difference in weights. The 24-h pad test was performed three times
prior to their operation. The overall 24-h pad test result was defined
as the average increase in pad weight over the three tests. ALPP was
measured at a volume of 150 ml (or half bladder capacity if the
capacity was ≥300 ml) using a rectal monitor with urethral catheter
removal. The cough or Valsalva maneuver was performed at least five
times, and ALPP was defined as the lowest pressure inducing visible
incontinence. If no incontinence was observed with an abdominal
pressure of >100 cm H2O, then ALPP was defined as 'negative'.
Questionnaires and tests were performed within 1 month of surgery.

The ICIQ-SF consists of four questions. The first three questions
relate to the following: i) the frequency of incontinence; ii) the
volume of incontinence; and iii) the impact of incontinence. These
questions generate scores from 0 to 5, 0 to 6, and 0 to 10 points,
respectively. The total score is generated by adding these scores
(range from 0 to 21 points), with a higher score indicating a greater
severity of urinary incontinence. Question 4 evaluates the occurrence
of urinary incontinence (i.e. under what circumstances leakage
occurred) (6). The first seven questions on the IPSS target
incomplete emptying, frequency, intermittence, urgency, weak
urinary stream, hesitancy, and nocturia (14). The voiding scores
represent the sum of each score from question 1, 3, 5, and 6, whereas
storage scores represent scores from questions 2, 4, and 7. The
maximum score of the OABSS, consisting of four questions, was
defined as 2, 3, 5 and 5 for daytime frequency, night time frequency,
urgency, and urgency incontinence, respectively (12). The total score
of OABSS (from 0-15) was reported to be greater in patients with
overactive bladder (12). To evaluate urinary QOL, urinary summary
score (US) and urinary function subscale (UF), urinary bother
subscale (UB), urinary incontinence subscale (UIN), and urinary
irritation/obstruction subscale (UIR) of EPIC were used (15).

Categorical variables used to calculate the incidence and
percentage of each factor, and all continuous variables are provided
as the mean±standard deviation (SD). Correlations within each
variable were calculated by Spearman’s rank correlation. The
guidelines proposed by Cohen were used to interpret correlation
coefficients: a weak correlation was 0.1-0.3, medium was 0.3-0.5,
and strong was 0.5-1.0 (16). All data analyses were performed using
SPSS for Windows (SPSS Inc., Chicago, IL, USA). In all analyses,
a p-value less than 0.05 was considered to be statistically significant.

Results
In total, 155 patients were recruited and given questionnaires
regarding daily pad use, ICIQ-SF, IPSS, OABSS, EPIC, and
a 24-h pad test prior to RARP. The demographics of the

recruited patients are shown in Table I. Table II shows the
results of the 24-h pad test, daily pad use, and mean ICIQ,
IPSS, OABSS, EPIC score prior to RARP. The proportion of
those with 0 points and with more than 0 points on the pad
count along with total ICIQ-SF score is shown in Table II.
Only two patients (1.3%) used pads, and the total ICIQ-SF
score from 44 patients (28.4%) was more than 0 points prior
to RARP. Analysis revealed weak correlation between the 24-
h pad test and ICIQ-SF, between the 24-h pad test and IPSS
voiding score, and between the 24-h pad test and IPSS QOL
score. No correlations were revealed between the 24-h pad
test and other questionnaires (Table III). Medium negative
correlations of EPIC US, UF and UIN with the total ICIQ-SF
score were apparent (Table IV). Strong negative correlations
were evident for EPIC US, UB and UIR with total IPSS and
IPSS QOL (Table IV). Medium negative correlations were
also detected of EPIC US, UB and UIR with OABSS (Table
IV). A medium positive correlation was evident for total
ICIQ-SF with IPSS QOL and OABSS (Table IV). 

The 24-h pad test from 148 patients (95%) gave a weight
of 0-2 g prior to RARP (Table V). Among 111 patients with
a total ICIQ-SF score of 0, 108 patients (97%) gave a pad
weight of 2 g or less in the 24-h pad test, whereas three
patients reported weights of 4-12 g (Table V). These three
patients informed us of perspiration during the test and were
not aware of urinary incontinence. Conversely, the total
ICIQ-SF scores of 40 patients (27%) from among the 148
patients with a weight of 0-2 g in the 24-h pad test were not
0 points (Table V). 

The proportion of patients with a total ICIQ-SF score of 0
and weights of 0 g, 1 g, or 2 g in the 24-h pad test was 81%
(59 cases), 66% (39 cases), and 63% (10 cases), respectively
(Table V). Of the 44 cases checking the “urinary
incontinence” box on question 4 of the ICIQ-SF, two patients
checked two boxes, one patient checked three boxes, and the
other 37 patients checked only one box. The predominant
answer was “Leaks when you have finished urinating” and
was checked by 21 cases (48%). The second most frequent
answer was “Leaks before you can get to the toilet” and was
checked by 17 cases (39%) (Table V). One patient checked
the box marked “Leaks when you cough or sneeze” or “Leaks
when you are physically active/exercising,” and this patient
also checked the “Leaks before you can get to the toilet” box.
The weights from each 24-h pad test in two patients using
pads daily were 15 g and 30 g (Table V). ALPP tests
conducted in 111 patients prior to RARP were all negative. 

Discussion

Depending upon the definition of urinary incontinence, the
proportion of continence tends to vary. Although pad counts
for continence definition are convenient, this definition has
been reported to be insufficient for evaluation (3-5). In the
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present study, two patients using pads daily leaked more urine
in the 24-h pad test than patients who did not use pads daily.
Therefore, pad count may simply be an approximate
indication of urinary continence if the comparison is made
between pad use and no-pad use. A 24-h pad test seems to be
objective and accurate compared to pad count; however, the
pad test is a complicated method. In previous reports utilizing
the 24-h pad test, patients were usually asked to place each
pad into a sealed container immediately after use to minimize
evaporation before its return to the clinic for analysis (3, 5,
17). In our study, we provided patients with a platform scale
and asked them to weigh the pad before and after use. All
participants in our study showed good understanding and
decided upon their treatment themselves with sufficient
informed consent. Consequently, patients were able to
perform our pad test without any problems. 

In our study, the mean preoperative total IPSS score was
10.0, whereas the mean ICIQ-SF total score was 1.2.
According to a Japanese epidemiological survey of urinary
symptoms in men aged 60-69 years, the mean total IPSS score
was 6.63, whereas the mean total ICIQ-SF score was 0.88
(18). The total IPSS and ICIQ-SF scores arising from our
study were worse than the scores reported in this previous
Japanese survey, despite the age of participants being similar.
It is possible that this was not because the cancer directly
affected urinary function, but rather because in our study

population, some patients with urinary dysfunction underwent
prostate biopsy soon after visiting a clinic or a hospital
because the size of their prostate was considerably large. 

In our study, only two patients (1.3%) used a pad regularly
before RARP, and this proportion was similar to that of the
previous report (1.2%) (10). Weights of the test pads from
the two patients who used pads regularly were more than
those of patients with no prior experience of pads. Patients
producing a test pad weight of around 10 g appeared to
sweat easily and it is possible that in such cases, the pads
could have gained weight without urinary incontinence.
Conversely, the pads of patients with only minor leakage
could potentially have become dry. The proportions of
patients with a total ICIQ-SF score of 0 and urine leakage of
0 g, 1 g, and 2 g were 81% (59 cases), 66% (39 cases), and
63% (10 cases), respectively (Table V). Even if urine leakage
was considerably small, the more urine leakage increased,
the greater the proportion of patients with a feeling of
urinary incontinence became. Therefore, even a small
volume of urine leakage could potentially affect subjective
symptoms. Conversely, there were patients who checked
boxes on the questionnaire relating to a complaint or trouble
with urinary incontinence even if their pad weight was 0 g
in the 24-h pad test. There appears to be individual
differences in patients with regard to the feeling of urinary
incontinence. The definition of urinary continence in pad
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Table II. Preoperative results of the 24-h pad weight test and different
questionnaires.

Parameter                                                           Mean (±SD) or n (%)

24-h pad weight test, g                                               1.1 (±3.0)
Number of patients using no pads                           153 (98.7%)
Number of patients using a pad/day                           2 (1.3%)
Total ICIQ-SF score                                                    1.2 (±2.2)
    0 point                                                                    111 (71.6%)
    >1 point                                                                  44 (28.4%)
    ICIQ-SF Question 1 score                                      0.5 (±1.0)
    ICIQ-SF Question 2 score                                      0.4 (±0.8)
    ICIQ-SF Question 3 score                                      0.3 (±0.7)
Total IPSS score                                                         10.0 (±5.9)
    IPSS voiding score                                                  5.8 (±4.1)
    IPSS storage score                                                  4.3 (±2.7)
IPSS QOL score                                                          2.7 (±1.7)
Total OABSS score                                                     2.9 (±2.0)
EPIC urinary summary score                                    92.8 (±7.0)
    Urinary function subscale                                      97.3 (±6.2)
    Urinary bother subscale                                        89.6 (±10.4)
    Urinary incontinence subscale                              97.0 (±8.1)
    Urinary irritative/obstructive subscale                  91.7 (±8.3)

SD, Standard deviation; IPSS, International Prostate Symptom Score;
QOL, quality of life; OABSS, Overactive Bladder Symptom Score;
EPIC, Expanded Prostate Cancer Index Composite.

Table I. Demographics of the study population.

Variable                                                        Mean (±SD) or n (%)

Total number of patients                                            155
Age, years                                                             65.5 (±5.4)
Body mass index, kg/m2                                      23.7 (±2.8)
PSA, ng/ml                                                             8.1 (±4.9)
Prostate size, ml                                                  38.7 (±13.6)
Biopsy Gleason score                                                    
    6                                                                         53 (34.2%)
    7                                                                         69 (44.5%)
    8-10                                                                   33 (21.3%)
Clinical stage                                                                 
    T1                                                                      38 (24.5%)
    T2                                                                     107 (69.0%)
    T3                                                                       10 (6.5%)
D'Amino risk group                                                       
    Low                                                                   45 (29.0%)
    Intermediate                                                      59 (38.1%)
    High                                                                   51 (32.9%)
Nerve-sparing procedure                                               
    Not performed                                                  30 (19.4%)
    Unilateral                                                          97 (62.6%)
    Bilateral                                                             28 (18.1%)

PSA, Prostate-specific antigen; SD, standard deviation.



tests have differed between previous reports (9,19). In the
current study, 153 patients did not regularly use pads. Of
these, 148 patients (97%) had 0-2 g of urine leakage in the
24-h pad test. Of these 148 patients, 111 patients (75%)
answered “Never leak urine” in question 4 on the ICIQ-SF.
Therefore, one possible objective definition of continence is
0-2 g in the 24-h pad test. However, 25% of patients with 0-
2 g of urine leakage in the 24-h pad test reported some sort
of complaint or trouble with urinary incontinence. Therefore,
it is possible that urinary continence status can be judged
inappropriately by the pad test.

With respect to the correlation between the 24-h pad test
results and the questionnaire scores, the 24-h pad test did not
correlate with the IPSS survey, but did correlate with the
ICIP-SF (9, 17, ,020). In our study, the 24-h pad test showed
a weak correlation with each questionnaire. Previous reports
showing correlation between pad tests and ICIQ-SF included
a number of patients with significant urine leakage. In cases
of patients with little or no urine leakage, such as the majority
of our study population, individual differences in feelings of
slight urinary incontinence, such as infinitesimal terminal
dribbling, possibly led to bias in the evaluation compared to
the population of patients with greater levels of urine leakage.
In PPI evaluations, it is possible that the questionnaire results
were scattered with patients with only small amounts of urine

leakage. Therefore, only subjective evaluations, such as
questionnaires or pad counts, appear to pose problems in the
appropriate evaluation of continence status. 

Each questionnaire aims to evaluate urinary condition. The
IPSS survey aims to investigate lower urinary tract
symptoms, OABSS is for OAB, ICIQ-SF is for urinary
incontinence, whereas EPIC is for QOL evaluation in
patients with localized prostate cancer. The EPIC urinary
domain includes many unique questions regarding hematuria
and painful urination, whereas EPIC features several items
that are similar to those on other questionnaires. The
correlations among questionnaires featuring considerably
similar items are naturally believed to be great. In the present
study, UF and UIR were highly negatively correlated with
IPSS, as seen in previous reports (7). EPIC features many
question items, and the scores arising from EPIC cannot be
assessed immediately because of the necessity to use a
scoring program to obtain specific EPIC scores.
Consequently, the EPIC survey is useful for research, but is
rather inconvenient for use as an outpatient service to
provide immediate feedback to patients. On the other hand,
the IPSS, OABSS, and ICIQ-SF can be presented on a single
piece of paper and can be completed swiftly. Consequently,
these forms may be a convenient way to evaluate urinary
status in an outpatient clinic. 
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Table III. Spearman's rank correlation between 24-h pad weight test and each questionnaire result.

                                          ICIQ-SF                                                IPSS                                                  OABSS                                EPIC

                                        Total score   Total score    Voiding score     Storage score    QOL score     Total score      US        UF        UB      UIN     UIR

24-h Pad weight test           0.22**            0.08                 0.11                    0.07                0.17*               0.08         −0.09   −0.06    −0.09   −0.05   −0.04

ICIQ-SF, International Consultation on Incontinence Questionnaire-Short Form; IPSS, International Prostate Symptom Score; QOL, quality of life;
OABSS, Overactive Bladder Symptom Score; EPIC, Expanded Prostate Cancer Index Composite; US, urinary summary; UF, urinary function subscale;
UB, urinary bother subscale; UIN, urinary incontinence subscale; UIR, urinary irritative/obstructive subscale. Significant at *p<0.05, **p<0.01.

Table IV. Spearman's rank correlation between different questionnaires.

                                                                            ICIQ-SF                                                                               IPSS                                                  OABSS

EPIC                              Total score     Question 1    Question 2    Question 3    Total score   Voiding score     Storage score     QOL score    Total score

US                                      –0.33**         –0.35**         –0.30**          –0.22**         –0.64**           –0.50**             –0.57**            –0.63**        –0.48**
UF                                      –0.30**         –0.34**         –0.24**          –0.15              –0.18*             –0.11                 –0.23**            –0.29**        –0.23**
UB                                     –0.27**         –0.27**         –0.24**          –0.22**         –0.64**           –0.50**             –0.57**            –0.60**        –0.46**
UIN                                    –0.40**         –0.43**         –0.32**          –0.26**         –0.15               –0.07                 –0.16*              –0.23**        –0.24**
UIR                                    –0.17*           –0.18*           –0.15              –0.15              –0.61**           –0.48**             –0.57**            –0.52**        –0.42**
ICIQ-SF total score                                                                                                      0.27**             0.19*                 0.26**              0.36**           0.37**

ICIQ-SF, International Consultation on Incontinence Questionnaire-Short Form; IPSS, International Prostate Symptom Score; QOL, quality of life;
OABSS, Overactive Bladder Symptom Score; EPIC, Expanded Prostate Cancer Index Composite; US, urinary summary; UF, urinary function subscale;
UB, urinary bother subscale; UIN, urinary incontinence subscale; UIR, urinary irritative/obstructive subscale. Significant at *p<0.05, **p<0.01. 



In our study population, there was no patient with pure
stress incontinence before RARP, although one patient who
complained of incontinence when squatting down also
checked the “Leak before you can get to the toilet” box on
the questionnaire. In addition, all patients were negative in
the ALPP test prior to RARP. Of the 44 patients complaining
of urinary incontinence with an ICIQ-SF score more than 0,
21 patients (48%) checked “Leaks when you finished
urinating and are dressed” in question 4, indicating that
dribbling after urination was a dominant condition, whereas
17 patients (39%) checked the “Leaks before you can get to
the toilet” box, indicating that urge incontinence was the
second most common condition (Table V). Urinary condition
changes significantly following RP compared to the urinary
condition before RP. Consequently, comparing urinary
condition before and after RP is crucial. 

This study had several limitations. Firstly, the sample size
was not large enough to draw definitive conclusions. Of the
115 patients checking the “Never - urine doesn’t leak” box
for question 4 on the ICIQ-SF (Table V), 109 patients (95%)
had a total ICIQ-SF score of 0. However, six patients (5%)
checked boxes in questions 1–3 with a score greater than 0.
These six patients answered “No urine leakage” for some
questions and “Urine leakage” or “Leaking urine interferes

with life” in others. Consequently, it appears that some
patients answered the form in an inconsistent manner.
Missing data are unavoidable in questionnaires. A previous
ICIQ-SF survey reported an average 1.6% of missing data
(21). As the number of questions increases, the possibility of
missing data also increases. In the present study, seven
patients (4.5%) had missing data on their EPIC, ICIQ-SF,
IPSS, and OABSS forms, whereas seven patients were asked
to check missing boxes afterwards. Therefore, there appeared
to be bias in the way patients answered some questions but
not others. 

Conclusion

Urinary status was evaluated prior to RARP. Desirable
evaluation methods for PPI should be based on a
combination of both subjective and objective evaluations.
ICIQ-SF represents a convenient questionnaire consisting of
four questions targeting incontinence situations. Combining
the ICIQ-SF with a 24-h pad test enabled us to evaluate
incontinence volume in an objective manner. However, in
order to evaluate individual differences of incontinence
feeling or inconvenience, it is important to compare the
urinary condition before and after surgery. IPSS appears to
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Table V. Total International Consultation on Incontinence Questionnaire-Short Form (ICIQ-SF) score, answers to question 4, and pad use by 24-h
pad test weight.

                                                                                                                                                   24-hPad test weight, g                                               Total 
                                                                                                                                                                                                                                     number

Total ICIQ-SF score, n                                                                       0             1            2            3           4         11          12            15          30              
0                                                                                                         59           39          10            0           1           1            1              0            0         111
1                                                                                                           1             4            0            1           0           0            0              0            0            6
2                                                                                                           2             0            1            0           0           0            0              0            0            3
3                                                                                                           3             6            0            0           0           0            0              0            0            9
4                                                                                                           3             5            1            0           0           0            0              0            0            9
5                                                                                                           3             2            1            1           0           0            0              0            0            7
6                                                                                                           0             1            2            0           0           0            0              0            0            3
7                                                                                                           2             1            1            0           0           0            0              0            1            5
8                                                                                                           0             1            0            0           0           0            0              0            0            1
11                                                                                                         0             0            0            0           0           0            0              1            0            1

Total number                                                                                     73           59          16            2           1           1            1              1            1        155

Answer to ICIQ-SF question 4#, n                                                                                                                                                                                     
Never, urine doesn't leak                                                                  62           39          10            1           1           1            1              0            0        115
Leaks before you can get to the toilet                                               4           10*          2*          0           0           0            0              0            1          17
Leaks when you cough or sneeze                                                      0             0            0            0           0           0            0              0            0            0
Leaks when you are asleep                                                                 1             0            0            1*         0           0            0              0            0            2
Leaks when you are physically active/exercising                             0             0            1*          0           0           0            0              0            0            1
Leaks when you have finished urinating and are dressed                6           10*          3            1*         0           0            0              1*          0          21
Leaks for no obvious reason                                                              0             1            0            1*         0           0            0              1*          0            3
Leaks all the time                                                                               0             0            0            0           0           0            0              0            0            0
Use pads, n                                                                                          0             0            0            0           0           0            0              1            1            2

#When does urine leak? *One person ticked double or triple boxes. 



be a convenient method to evaluate voiding. A combination
of the ICIQ-SF and IPSS includes question items for most
voiding and incontinence eventualities and is convenient for
practical use in outpatient services. 
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