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Purpose: Continence assessment is an essential component of follow-up after radical prostatectomy (RP). Several methods 
exist to assess the severity of urinary incontinence (UI). Our study examined the relationship and degree of agreement be-
tween International Consultation on Incontinence Questionnaire Short Form (ICIQ-SF) scores and the number of pads used 
in a 24-hour period in the assessment of UI following RP.
Methods: Continence was prospectively assessed in 746 men from a Spanish urology clinic 12 months after RP using the 
ICIQ-SF and pad usage. The relationship between ICIQ-SF scores and pad usage was assessed using Spearman rank correla-
tion coefficients. The Jonckheere-Terpstra trend test was used to determine whether the ICIQ-SF score and the component 
question scores increased with increasing pad usage. The Bonferroni-corrected pairwise Wilcoxon rank-sum test was used to 
determine which pairs of pad usage levels differed. The weighted kappa was used to evaluate the agreement between pad usage 
levels and ICIQ-SF questions.
Results: The continence rate was 82% using the “no pad usage” definition of continence versus 78% using the definition of an 
ICIQ-SF score of 0 (P<0.001). Strong positive correlations were observed between the number of pads and the ICIQ-SF total 
and component question scores (rs >0.85, P<0.001). The ICIQ-SF total and component question scores increased significantly 
with increasing pad usage (P<0.001). The ICIQ-SF scores (P<0.018) for all pairs of pad usage levels (0, 1, 2, or 3 or more) dif-
fered significantly. The agreement between the ICIQ-SF leakage amount question and pad usage was very good (rs =0.861, 
P<0.001).
Conclusions: At 12 months post-RP, 24-hour pad usage was closely correlated with ICIQ-SF, although the continence rate dif-
fered depending on the definition used. Higher levels of pad usage were associated with higher questionnaire scores, more 
leakage, and poor quality of life (interference with everyday life).
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INTRODUCTION

Urinary incontinence (UI) is a likely sequela of radical prosta-
tectomy (RP) [1]. Wide variation exists in the terms used to de-
fine continence after RP, which affects the reported prevalence 
of UI [2]. The International Continence Society defined UI as 
“the complaint of any involuntary loss of urine” [3]. There is 
more agreement on using the time point of 12 months to define 
continence after surgery.
  Several assessment methods have been developed to define 
and to measure the severity of UI, including pad weight testing 
protocols [1,4–6], patient self-report questionnaires [1,5,7], and 
documenting the number of pads used in 24 hours (pad usage) 
[1,5,8,9]: pad weight testing protocols offer an objective and 
quantitative measure of UI, and are considered the gold stan-
dard by some [6]. Questionnaires are a patient-reported tool 
that have ideally been validated and may show an impact on 
quality of life (QoL). The Short Form of the International Con-
sultation on Incontinence Questionnaire (ICIQ-SF) is widely 
used in RP outcome studies. Using this instrument, a total score 
is derived from 3 questions; the first and second ask patients to 
subjectively evaluate the frequency and severity of their UI 
symptoms respectively, and the third evaluates condition-spe-
cific QoL, in which the interference of UI with everyday life is 
evaluated using a scale from 0 (not at all) to 10 (a great deal) 
[10]. The number of pads used per day is an easy way for pa-
tients to report their experiences, and is an accessible method 
for assessing severity, for which reason it is the most frequently 
used tool to assess UI after RP [1,11].
  The aim of this study was to comprehensively examine the 
relationship and degree of agreement between daily pad usage  
and the ICIQ-SF total and question scores.
 

MATERIALS AND METHODS

Following institutional ethical approval, consecutive consenting 
patients who underwent RP for clinically localised or locally 
advanced prostate cancer were recruited between September 
2002 and December 2011. Patients who underwent salvage RP 
after radiation therapy were excluded. Patient characteristics 
including surgical and pathological factors were recorded. Con-
tinence status was assessed at 12 months following surgery us-
ing (1) the total score of the Spanish version of the ICIQ-SF [12] 
and its component questions and (2) the patient-reported num-
ber of pads used within a 24-hour period (pad usage). Informa-

tion was gathered on the type of pad (compress or diaper) and 
degree of absorption: level 1, 2, or 3 for compress pads and day- 
and night-time use diapers, respectively. Pad usage was divided 
into 4 levels: 0, 1, 2, and 3 or more pads, due to the small num-
ber of patients who used more than 3 pads per day.

Statistical Analysis
Means and standard deviations or medians and interquartile 
ranges (IQR) were used to describe continuous variables. Cate-
gorical variables were summarised using counts with percent-
ages or proportions. The McNemar test was used to determine 
differences in continence according to the definition used. 
Spearman rank correlation coefficients were used to measure 
the strength of the relationship between pad usage and ICIQ-
SF scores. The Jonckheere-Terpstra trend test [13] was used to 
determine whether the ICIQ-SF question and overall scores in-
creased with increasing levels of pad usage (0, 1, 2, or 3 or 
more). If the Jonckheere-Terpstra test indicated significance, 
the Bonferroni-corrected pairwise Wilcoxon rank-sum test was 
used to determine which pairs of pad usage levels (0, 1, 2, or 3 
or more) had significantly different ICIQ-SF scores. These 
methods were used due to the nonnormality of the scores. 
Treating the data as categorical, the Fleiss-Cohen weighted kap-
pa statistic [14] was used to determine the agreement between 
pad usage levels and the related ICIQ-SF question regarding 
leakage amount (question 2). Kappa values (κ) were interpreted 
as poor for κ <0.20, fair for 0.21 <κ <0.40, moderate for 
0.41 <κ <0.60, good for 0.61 <κ <0.80, and very good for 
0.81<κ<1.00, as described by Altman [15]. To compare pads 
and ICIQ scores by type of pad, we performed the Student t-test. 
R statistical software ver. 3.5.2 (R Foundation for Statistical 
Computing, Vienna, Austria) and a 5% significance level were 
used for all analyses.
 

RESULTS

In total, 787 consecutive patients underwent RP for clinically 
localised or locally advanced prostate cancer between Septem-
ber 2002 and December 2011. Forty-one patients were exclud-
ed because they had undergone salvage RP or were lost to fol-
low-up. A total of 746 consenting patients were included in the 
analysis. The demographic, clinical, and surgical characteristics 
of patients are presented in Table 1.
  The continence rate using the “no pad” definition of conti-
nence (82.3%) was significantly higher than the rate calculated 
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when continence was defined as an ICIQ-SF total score of 0 
(78%) (P<0.001). Table 2 shows information on patients divid-
ed first by their questionnaire answers and then by pad usage. 
Question 4 collected information on the situations in which pa-
tients experienced leakage, and it should be noted that some 
patients reported experiencing leakage in more than one situa-
tion. Overall, 14 (8.5%) reported urgency before UI and 109 
(66.4%) reported stress-based UI.
  The daily number of pads used by the participants was as fol-
lows: 1 pad by 74 men (9.9%), 2 pads, 31 (4.2%); and 3 or more 
pads, 27 (3.6%). The median (IQR) ICIQ-SF total and question 
scores for each level of pad usage are presented in Table 3.
  Strong positive Spearman correlation coefficients were ob-

Table 1. Demographic, clinical, and surgical characteristics of 
the participants (n=746)

Characteristic Mean±SD (range) Median (IQR) 

Age (yr) 63±7 (41–83) 63 (58–68)

Body mass index (kg/m2) 27.4±3.4 (16.3–48.0) 27.0 (25.2–29.15)

PSA (ng/mL) (n=541) 9.4±8.8 (2.2–136.0) 7.1 (5.5–10.25)

Prostate volume (mL) 
  (n=546)

49.3±24.4 (5.3–196.3) 43.6 (32.8–59.47)

Pathological stage, n (%)

   T2 535 (27.7)

   ≥T3 207 (71.7)

   Missing 4 (0.6)

Pathological Gleason 
  grade group, n (%)

   1 424 (57)

   2 129 (17)

   3 48 (6)

   4 91 (12)

   5 38 (5)

Missing 16 (2)

Type of surgery, n (%)

   RRP 545 (73)

   LRP 201 (27)

Nerve sparing status, 
  n (%)

   Yes 
  (unilateral or bilateral)

431 (58)

   No 315 (42)

SD, standard deviation; IQR, interquartile range; PSA, prostate-specific 
antigen; RRP, retropubic radical prostatectomy; LRP, laparoscopic radi-
cal prostatectomy.

Table 2. Characteristics of incontinence

Continence Value

ICIQ-SF=0 582 (78)

No pad 614 (82.3)

1. How often do you leak urine?
     About once a week or less often
     Two or 3 times a week
     About once a day
     Several times a day
     All the time

  
13/164 (7.9)
26/164 (15.9)
29/164 (17.7)
72/164 (43.9)
24/164 (14.6)

2. How much urine do you usually leak? 
     Small amount 
     Moderate amount 
     Large amount 

  
100/164 (61)
46/164 (28)
18/164 (11)

3. �Overall, how much does leaking urine interfere 
with your everyday life?

     Mean

  

4.46±2.2

ICIQ-SF
     Mean
     Mild (1–8)
     Moderate (9–14)
     Severe (>15)

  
10.87±4.05

50/164 (30.5)
83/164 (50.6)
31/164 (18.9)

4. When does urine leak?
     Before you can get to the toilet 
     When you cough or sneeze 
     When you are asleep 
     When you are physically active/exercising
     When you have finished urinating and are dressed
     For no obvious reason 
     All the time

  
14
27

8
82

5
23
18

Protection, no. of patients (%)
     Mean (pads/day)

132 (17.7)
1.75±1.23

Type of protection
     Compress/pad 
     Diaper

  
101/132 (77.1)
30/132 (22.9)

Type of compress
     Level 1
     Level 2
     Level 3

  
50/95 (52.6)
35/95 (36.8)
10/95 (10.5)

Type of diaper
     Absorbent
     Extra-absorbent

  
26/30 (86.7)

4/30 (13.3)

Values are presented as mean ±standard deviation or number (%).
ICIQ-SF, International Consultation on Incontinence Questionnaire 
Short Form. 
Six of 101 patients were not able to answer the type of compress. 

served between pad usage and the ICIQ-SF total score (0.865, 
P<0.001), ICIQ-SF question 1 score (0.871, P<0.001), ICIQ-SF 
question 2 score (0.861, P<0.001), and ICIQ-SF QoL question 
3 score (0.853, P<0.001).
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  The ICIQ-SF total and component question scores increased 
significantly with increasing levels of pad usage (P<0.001). The 
ICIQ-SF total and QoL question 3 scores differed significantly 
between all pairs of pad usage levels (0, 1, 2, or 3 or more pads) 
(P≤0.018 and P≤0.025, respectively). For the remaining ques-
tions, the ICIQ-SF question 1 and 2 scores differed significantly 
(P<0.001) between all pairs of pad usage levels, except for the use 
of 2 pads versus 3 or more pads (Q1: P=1.000 and Q2: P=0.071, 
respectively).
  Table 4 shows a cross-tabulation of pad usage levels and the 
categories of ICIQ-SF question 2 (small, moderate, or large 
amounts of leakage).
  We hypothesized that if a patient complained of more leak-
age, the patient would use more pads each day, and then we 
measured the level of agreement between these parameters. 
There was very good agreement between levels of pad usage 
and the ICIQ-SF question 2 categories (κ =0.83; 95% confi-
dence interval, 0.78–0.88). Most patients (655 of 746, 87.8%) 
showed agreement between the leakage amount and pad usage 
level. A few patients (on the nondiagonal parts of Table 4) wore 
more or fewer pads than we might expect given their leakage 
level.  
  Finally, we compared the number of pads that patients need-
ed according to the type of pad (compress vs. diaper: 1.72±1.19 
vs. 2.17 ±1.23; P =0.78). We then compared ICIQ-SF scores 
(compress vs. diaper: 10.74±3.7 vs. 13.9±3.46; P=0.000); and 

finally question 3 about QoL (compress vs. diaper: 4.41±2.24 
vs. 5.4±2.0; P=0.033).

DISCUSSION

In a large sample of men (n=746), the reported continence rate 
using definitions of no pad usage or an ICIQ-SF total score of 0 
was similar to those reported in some previous investigations 
[16,17], but higher than has been reported in others [5,18]. We 
must emphasize that prevalence can change considerably de-
pending on the definition.
  The number of pads used per day (in a 24-hour period) is the 
most frequent way to report incontinence in studies of RP out-
comes, as it is easy for patients to report [19] and reflects materi-
als that they use in their everyday lives. It is also sufficient to as-
sess daily routines [20], and a previous study found that patients 
accurately described the number, size, and degree of wetness of 
pads [19]. Studies have reported significantly worse health-relat-
ed QoL in patients using 1 pad than in those who were pad-free 
[21,22]. Pad usage is also a component question included in the 
Expanded Prostate Cancer Index Composite [23,24].
  Pad weight protocols result in a measured variable [19], 
which better shows the severity of incontinence in a way that is 
especially valuable when offering a surgical device and is useful 
as an objective measurement of urine loss in clinical trials [20]. 
However, these protocols require a high level of patient engage-

Table 3. Pad usage count (%) and median (IQR) ICIQ-SF scores 

No. of pads No. (%) ICIQ-SF total 
score 

ICIQ-SF Q1 
score

ICIQ-SF Q2 
score

ICIQ-SF QoL (Q3) 
score

0 614 (82.3) 0 (0) 0 (0) 0 (0) 0 (0)

1 74 (9.9) 9.00 (7.25–11.00) 3 (3–4) 1 (1–1) 4 (3–5)

2 31 (4.2) 13.0 (10.5–15.0) 4 (4–5) 2 (1–2) 5.00 (3.75–7.00)

3 or more 27 (3.6) 16 (13–18) 4 (4–5) 2 (2–3) 7 (5–8)

IQR, interquartile range; ICIQ-SF, International Consultation on Incontinence Questionnaire Short Form; QoL, quality of life.

Table 4. Count of pad usage level versus ICIQ-SF Q2 categories (n=746)

How much leaks?
Daily pad usage levels

0 Pad 1 Pad 2 Pads 3 or more pads

None 579 2 1 0

A small amount 30 58 9 3

A moderate amount 3 12 17 14

A large amount 2 2 4 10

ICIQ-SF, International Consultation on Incontinence Questionnaire Short Form; QoL, quality of life.
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ment, logistical collection difficulties limit their daily use [20], 
and the results vary depending on daily activity level and fluid 
intake [25].
  However, the number of pads used per day has shown issues 
with unreliability as a measure due to variations in volume and 
has demonstrated weaker correlations in comparison with pad 
weight tests in both men and women [26]. As such, pad usage has 
been supported by some [1] and challenged by others [5,16,26,27].
  Questionnaires offer validity, reliability, and responsiveness 
to change, as exemplified by the ICIQ-SF, which is a patient 
self-reported tool that has advantages and disadvantages [1,10]. 
It has been validated against the 24-hour pad test and more in-
vasive urodynamic assessments [7,27,28], and has been used in 
clinical trials and observational studies [29].
  Due to the multifactorial origin of UI, there is a high-level 
division of most patients depending on whether they have re-
duced bladder capacity and/or reduction of sphincteric activity 
and urethral closure pressure. This should be taken into ac-
count before planning surgical treatment, but it is not routinely 
reported by groups that study outcomes after RP. We identified 
that 66.4% of patients experienced stress-based UI and 8.5% 
experienced UI due to urgency; thus, the bladder should not be 
forgotten as a factor, even if it has no impact on the initial diag-
nosis [30]. It is especially important to consider treatment with 
oral medications or surgical treatment such as a male sling or 
an artificial urinary sphincter [31]; furthermore, urodynamic 
studies may be required, and it may also be necessary to per-
form cystoscopy to discard anastomosis strictures. The success 
of surgical treatment was also measured by a reduction in pad 
usage [32].
  We found that increasing pad usage was closely correlated 
with higher ICIQ-SF total scores and with each question (on 
urinary leakage frequency, severity, and QoL scores). No other 
study has investigated this issue.
  We did not find significant differences in the number of pads 
used according to the type of pad, but we did find such a differ-
ence in questionnaire scores (almost 3 points), which we be-
lieve is quite relevant. We compared the QoL results by the type 
of pad used, and found a difference of 1 point, but we do not 
consider this difference to be clinically relevant. Furthermore, 
other authors have reported that the number of pads used had 
a significant effect on QoL and psychosocial function [33,34].
  We did not conduct a more in-depth analysis of the type of 
pad used due to the risk of bias in analyses of smaller groups.
  Despite the large sample, our investigation has some limita-

tions. The patient cohort was drawn from a single centre. To 
perform a comprehensive assessment of correlations between 
tools, a pad weight testing protocol should be included to ob-
tain more evidence. Furthermore, we only assessed patients at a 
single time point in their recovery following RP, and therefore 
measured the prevalence of UI instead of the time until the re-
covery of continence. Our results show that both tools were 
correlated, but the ICIQ-SF was a more sensitive tool; more-
over, 35 patients (4.6%) reported leakage but did not wear any 
pads, which demonstrates the complexity of the disease. Pad 
usage and questionnaires offer useful information, but neither 
substitutes for the other. 
   In conclusion, the number of pads used in 24 hours was sig-
nificantly correlated with ICIQ-SF scores in men at 12 months 
following RP. The questionnaire was more sensitive, as different 
continence rates were found in our series according to the defi-
nition used. Increased pad usage was associated with higher 
questionnaire scores, a higher amount of leakage, and poor 
QoL (interference with everyday life).
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