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Abstract

Accurate assessment of patient bladder capacity is important in determining the proper initial treatment for lower urinary
tract dysfunctions and as well as for monitoring therapeutic outcomes. However, urodynamic study is an invasive
procedure. Thus, it is important to find a surrogate for invasive urodynamic study, and the aim of this study is to identify the
parameter from patient-recorded bladder diary that is best correlated to the volume at strong desire to void (VSD) derived
from urodynamic studies. A total of 900 women who underwent urodynamic studies at a university hospital between
January 2009 and December 2011. Correlation between bladder diary parameters and VSD was investigated by Spearman
rank-correlation coefficient. Days 1 to 3 average maximum daytime voided volumes excluding the first morning void
(DVVmaxavg) (mean 263 ml) had the highest correlation with VSD (mean 261 ml; p=0.51, p<<0.001). The predictive value of
VSD was 146+0.44 x DVVmaxavg. The days 1, 2, and 3 daytime maximum voided volumes excluding the first morning void
(DVVmax) were all significantly associated with VSD and had similar mean volumes (p = 0.43-0.46, all p<<0.001). DVVmaxavg
had the highest area under the receiver operating characteristic curve (0.75; 95% confidence interval=0.72-0.78) for
predicting bladder oversensitivity. The threshold of DVVmaxavg <250 ml had good predictive value for detecting bladder
oversensitivity (sensitivity 70.9%; specificity 65.8%), and day 1 DVVmax <250 ml had similar sensitivity (70.6%) and
specificity (59.1%). Besides, the correlation coefficients (p) between day 1, day 2 and day 3 DVVmax and DVVmaxavg were
good with a range of 0.70-0.89. In conclusion, DVVmaxavg was the bladder diary parameter best correlated with VSD.
DVVmaxavg and day 1 DVVmax may be useful in screening for bladder oversensitivity.
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Introduction

The pathophysiology of lower urinary tract dysfunction (LUTD)
can involve either bladder or urethral problems, and distinguishing
these subgroups of female LUTD is essential for providing proper
treatment. Unfortunately, some kinds of LUTD can produce
similar clinical symptoms. For example, overactive bladder
syndrome and polyuria can have increased urinary frequency as
a symptom. Symptom-based treatment can be ineffective and lead
to drug-related adverse side effects, such as dry mouth, pruritus,
and constipation [1]. Accurate assessment of patient bladder
capacity may be important in determining the proper initial
treatment for LUTD and as well as for monitoring therapeutic
outcomes [2,3]. Bladder capacity can be determined from a
bladder diary, by uroflowmetry, or by filling cystometry [4].

Cystometric maximum bladder capacity is a frequently used
metric for evaluating therapeutic effects [5-9]. However, most
people go to the toilet when they have a strong desire to void and
do not wait until a sensation of urgency. In addition, we have
reported that in women with stress incontinence, infusion of a
strong-desire-water-volume in a 20-minute pad test produced
better sensitivity than that of infusion of 250 ml water [10,11].
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Thus, the volume at strong desire to void (VSD) determined from
filling cystometry is an important clinical parameter. However,
many primary care physicians do not have the equipment for
performing uroflowmetry or urodynamic studies. Therefore, the
aim of this study was to identify the bladder diary parameters that
are best correlated to VSD.

Materials and Methods

This study was approved by the National Taiwan University
Hospital Research Ethics Committee. Informed consents of our
participants were not obtained due to that the data were analyzed
anonymously and this is a retrospective study, and the National
Taiwan University Hospital Research Ethics Committee waived
the need for written informed consent form the participants. In
general, we excluded women of less than 18 year-old, active
urinary tract infections, proven bladder cancer or stones, or
neurogenic lesions (such as spinal cord injury or stroke) to undergo
urodynamic studies in our department. Women who underwent
urodynamic studies between January 2009 and December 2011 at
a university hospital were retrospectively included in this study.
We reviewed their medical records, including clinical data, results
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Table 1. Comparisons of baseline, cystometric and bladder dairy parameters for women underwent urodynamic studies (n =900).
Diagnoses or indications OAB OAB+SUI SulI VD Miscellaneous P

Number of patients 381 297 175 35 12 -

Age (years) 56.9+13.4 585*11.6 583%125 57.5*14.5 56.6+13.7 0.55

Parity 3.0+14 3.1*+1.6 32*16 3.1%1.1 3116 0.74

FD (ml) 135+49 146+50 162+45 156+54 171%+39 <0.001

ND (ml) 179=x61 192*+64 219*63 206*71 233*48 <0.001

VSD (ml) 238*86 263+98 299+99 277%95 321£88 <0.001
Urgency (ml) 304*=103 320107 396114 350108 406+96 <0.001

Day 1 VVmax (ml) 300+132 326*+153 387+167 309+129 320+144 <0.001

Day 2 VVmax (ml) 306+134 328151 405+178 299107 299+128 <0.001

Day 3 VVmax (ml) 307+142 329+156 403+186 328+148 357+149 <0.001

The maximum of days 356+153 388168 472+193 388+129 383151 <0.001

1-3 VWmax (ml)

VVmaxavg (ml) 304+122 328+135 398+156 312+105 325+129 <0.001

Day 1 DVVmax (ml) 244+107 268+127 317+136 271+109 272+148 <0.001

Day 2 DVVmax (ml) 244+107 252+119 312+136 270+93 254+126 <0.001

Day 3 DVVmax (ml) 236109 257+124 311147 294+142 289+140 <0.001

The maximum of days 287*+118 3122140 381*+152 356*+126 324+157 <0.001

1-3 DVVmax (ml)

DVVmaxavg (ml) 242+95 259+107 313+119 278+89 271%126 <0.001
TANOVA with Bonferroni correction: all cystometric and bladder diary parameters - OAB vs. SUI, P<<0.001; OAB +SUlI vs. SUI, P<<0.001; the other diagnosis/indications
subgroup pairs are not uniformly significant.

Values are given as mean =* standard deviation. DVVmax = maximum daytime voided volume excluding the morning void; DVVmaxavg = the average of day 1 to day 3
DVVmax; FD =the volume at first desire to void; ND =the volume at normal desire to void; OAB = overactive bladder syndrome; SUI =stress urinary incontinence;
VD =voiding dysfunction; VSD =the volume at strong desire to void; VVmax =maximum voided volume; VVmaxavg =the average of day 1 to day 3 VVmax.
doi:10.1371/journal.pone.0069946.t001

of urodynamic studies, and 3-day bladder diaries. If the patients
had received treatment for their lower urinary tract symptoms,
post-treatment urodynamic studies and bladder diaries were also
reviewed.

Bladder diary data included voided volume, time of voiding,
and time to sleep. Maximum voided volume was referred to be the
largest voided volume during 24 hour (i.e., including daytime and
nighttime) bladder diary. It has been previously reported that the
largest voided volumes during the day tend to occur in the

DVVmaxavg vs. VSD

morning because there is a decreased awareness of bladder filling
during sleep. Therefore, the bladder capacity in the morning
differs from the “normal” bladder capacity [4,12]. Because of this,
we excluded the first morning voided volume in determining the
maximum daytime voided volume, and DVVmax is referred to be
the largest voided volume during the daytime voided volumes
excluding the first morning void. DVVmaxavg means the average
voided volume of day 1, 2, and 3 DVVmax. In addition, VVmax is
referred to be the largest voided volume during the 24-hour voided
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Figure 1. Regression fit scatter plot of the average of day 1 to
day 3 daytime maximum voided volumes excluding the first
morning void (DVVmaxavg) vs. the volume at strong desire to
void (VSD).

doi:10.1371/journal.pone.0069946.9001
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Figure 2. Regression fit scatter plot of day 1 daytime maximum
voided volume excluding the first morning void (day 1
DVVmax) vs. VSD.

doi:10.1371/journal.pone.0069946.9002
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Figure 3. Regression fit scatter plot of the average of day 1 to
day 3 maximum voided volumes (VVmaxavg) vs. the volume at
urgency.

doi:10.1371/journal.pone.0069946.9003

volumes, and VVmaxavg means the average voided volume of day
1, 2, and 3 VVmax in this study.

We performed urodynamic studies with the women in a seated
position using a Life-Tech six-channel monitor with computer
analysis and the Urolab/Urovision System V (Houston, Texas,
USA). These studies included uroflowmetry, filling cystometry (at
a rate of 60 ml/min), voiding cystometry (with an infusion of 35°C
distilled water), and stress urethral pressure profiles (with a strong-
desire volume of distilled water in the bladder). All terminology
used in this paper conforms to the standards recommended by the
International Urogynecological Association and International
Continence Society joint report [13]. All procedures were
performed by an experienced technician, and the data were
interpreted by a single observer to avoid inter-observer variability.
Bladder oversensitivity was defined as an early strong desire to
void, corresponding to VSD <250 ml during filling cystometry
[13,14].

STATA software (Version 11.0; Stata Corporation, College
Station, Texas, USA) was used for statistical analysis. Wilcoxon
signed-rank test and Spearman rank-correlation coeflicient were
used, where appropriate. A p value <0.05 was considered
statistically significant. ROC curve analysis was performed to

Day 1 VVmax vs. Urgency
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Figure 4. Regression fit scatter plot of day 1 maximum voided
volume (VVmax) vs. the volume at urgency.
doi:10.1371/journal.pone.0069946.9004
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identify the optimal maximum voided volume of bladder diaries
for detecting bladder oversensitivity.

Results

We reviewed urodynamic and bladder diary data from a total of
900 women, and clinical diagnoses or indications included
overactive bladder syndrome (n=381), overactive bladder syn-
drome and stress urinary incontinence (n=297), stress urinary
incontinence (n =175), voiding dysfunction (n = 35) and miscella-
neous indications (such as evaluation for occult incontinence in
women with pelvic organ prolapse, n =12, Table 1).

Baseline clinical, urodynamic, and bladder diary variables are
tabulated in Table 2. DVVmaxavg had the similar mean values
and highest correlation with VSD at p=0.51 (263 vs. 261 mL);
and VVmaxavg had the similar mean values and high correlation
with the volume at urgency (331 vs. 330 mL, p=0.50). From the
linear regression analysis, we found that the predictive value of
VSD was 146+0.44 x DVVmaxavg (P<<0.001, Figure 1), and the
predictive value of the volume at urgency was 194+0.41 X
VVmaxavg (P<<0.001, Figure 2). DVVmax for days 1, 2, and 3
were all significantly associated with VSD with similar mean
volumes. The predictive value of VSD was 179+0.31 x day 1
DVVmax (P<0.001, Figure 3), and the predictive value of the
volume at urgency was 2214+0.34 x day 1 VVmax (P<<0.001,
Figure 4).

There were 158 patients that received follow-up assessments for
monitoring therapeutic effects. The baseline and follow-up data
for this group are shown in Table 3. Duration from baseline to
follow-up was =12 weeks for all patients. Among this group, 75%
(118/158) were diagnosed as having overactive bladder syndrome.
The changes from baseline in DVVmaxavg were significantly
correlated to that of VSD (p=10.32, Figure 5). The changes from
baseline in DVVmax for days 1 through 3 were also significantly
correlated with that of VSD and had similar mean volumes
(p=0.22, 0.25, and 0.25, respectively). However, these significant
correlations did not exist among the corresponding parameters of
the 24-h (i.e., daytime and nighttime) bladder diary. In addition,
the change from baseline in VVmaxavg was significantly
correlated to that of urgency (mean 12 vs. 32 mL, p=0.17,
P=0.04, Table 3, Figure 6).

DVVmaxavg had the highest receiver operating characteristic
curve (ROC) area for predicting bladder oversensitivity (0.75, 95%
confidence interval =0.72-0.78, Figure 7). The DVVmaxavg
cutoff point of 250 ml (sensitivity 70.9%, specificity 65.8%) had
a good predictive value for detecting bladder oversensitivity. The
ROC area of day 1 DVVmax was 0.71 (95% confidence
interval = 0.68-0.75, Figure 8). The day 1 DVVmax cutoff point
of 250 ml (sensitivity 70.6%, specificity 59.1%) also had a good
predictive value for detecting bladder oversensitivity.

The correlation coeflicients of the VVmax and DVVmax
between day 1, day 2, day 3 and their averages were good with a
range of 0.70 to 0.91 (all P<<0.001, Table 4 and 5).

Discussion

Yoon and Swift reported a good correlation between maximum
bladder capacities determined from bladder diary and filling
cystometry (p=0.47, P<<0.001) [15]. However, in a similar study,
Ertberg et al. reported the same correlation to be poor [4]. In our
study, we found that the maximum daytime void volume
excluding first morning void was well-correlated with VSD
determined by filling cystometry (p =0.43 to 0.51, all P<<0.001),
similar to Yoon and Swift [15]. Ertberg et al. and Yoon and Swift
both reported that the bladder diary capacity was significantly
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Table 2. Baseline clinical, urodynamic, and bladder diary variables and correlations between the volume at strong desire to void
(VSD) and bladder diary variables in 900 women with lower urinary tract symptoms.

Variables Values p for FD p" for ND p for VSD p for Urgency
Age (years) 57.7%£12.7 - - - -
Parity 3.1*15 - - - -
FD (ml) 145+49 = = = =
ND (ml) 193*+64 - - - -
VSD (ml) 261+96 - - - -
Urgency (ml) 330112 - - - -
Day 1 VVmax (ml) 326+150 0.37 0.40 0.42 0.45
Day 2 VVmax (ml) 332+152 0.39 0.41 0.43 0.45
Day 3 VVmax (ml) 334£160 0.42 0.43 0.47 0.48
The maximum of days 1-3 VWmax (ml) 391+170 0.41 0.43 0.47 0.48
VVmaxavg (ml) 331%£137 0.43 0.45 0.49 0.50
Day 1 DVVmax (ml) 268+122 0.38 0.42 043 0.45
Day 2 DVWmax (ml) 261£119 0.41 0.43 0.46 0.48
Day 3 DVVmax (ml) 260126 043 0.44 0.46 0.45
The maximum of days 1-3 DVVmax (ml) 317£137 0.41 0.44 0.47 0.49
DVVmaxavg (ml) 263+107 0.46 0.48 0.51 0.52
Each cystometric and bladder dairy parameters are compared with Spearman rank-correlation coefficient, and all P<0.001.

Values are given as mean = standard deviation or correlation coefficient.

Abbreviations same as Table 1.

doi:10.1371/journal.pone.0069946.t002

higher than cystometry capacity (400 ml vs. 215 ml [median], that from bladder diary by 206 ml [16]. The significant differences
P=0.017 [4]; and 401 ml vs. 342 ml [mean] [15]). McCormack et between these different methods limit the ability to compare the
al. reported that bladder capacity from cystoscopy was higher than bladder diary capacity data with the bladder capacity data

Table 3. Baseline and follow-up data from urodynamic studies and bladder diaries and the correlations between the changes in
VSD, urgency and the bladder diary parameters in 158 women.
Correlation with Correlation with
Therapeutic effect change of VSD change of Urgency
Variables Pre-treatment Post-treatment Change P P PF P P
Age (years) 60.1+39.1 - - - - - - -
Parity 29*+14 - - - - - - -
VSD (ml) 245*78 270=*81 25*+69 <0.001 - - - -
Urgency (ml) 319+91 351£110 32+82 <0.001 = = = =
Day 1 VVmax (ml) 325+132 345+138 19+135 0.15 0.11 0.15 0.18 0.02
Day 2 VVmax (ml) 336+140 346+141 9+142 0.77 0.09 0.26 0.14 0.08
Day 3 VVmax (ml) 345+152 349+132 4+160 0.40 0.09 0.28 0.07 0.40
The maximum of days 398*+155 406150 8+149 0.59 0.13 0.11 0.15 0.06
1-3 VWmax (ml)
VVmaxavg (ml) 335+124 347+123 12111 0.38 0.12 0.14 0.17 0.04
Day 1 DVVmax (ml) 267+121 287+112 20*+130 0.005 0.22 0.005 0.30 <0.001
Day 2 DVVmax (ml) 259*116 286104 26+121 0.007 0.24 0.002 0.25 0.001
Day 3 DVVmax (ml) 248+123 275*114 29+130 0.002 0.25 0.002 0.20 0.01
The maximum of days 315*+137 340115 26+141 0.001 0.25 0.002 0.25 0.002
1-3 DVVmax (ml)
DVVmaxavg (ml) 258+102 283+93 22+99 <0.001 0.32 <0.001 0.32 <0.001
fWilcoxon signed-rank test.
*The changes of voided volumes of bladder diaries were compared with the changes of the volume at strong desire to void or urgency by Spearman rank-correlation
coefficient.
Abbreviations same as Table 1.
doi:10.1371/journal.pone.0069946.t003
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Figure 5. Regression fit scatter plot of the change from
baseline in DVVmaxavg vs. the change from baseline in VSD.
doi:10.1371/journal.pone.0069946.g005

determined by other methods. However, DVVmaxavg showed a
similar mean volume and a linear correlation with VSD (Table 2,
Figure 1), and therefore we can extrapolate VSD from the
DVVmaxavg obtained from bladder diaries.

There have been a number of pharmacological studies using
cystometry parameters to assess bladder capacity [5-9]. To our
knowledge, there is a lack of evidence to suggest that a change
from baseline in cystometric bladder capacity can be used to
extrapolate bladder capacity determined from bladder diary [4].
In our study, the change from baseline in DVVmaxavg had a
similar mean and was well-correlated with that of VSD (Table 3,
Figure 5). Although the change from baseline in VVmaxavg was
significantly correlated to that of urgency; however, the mean
changes from baseline in DVVmaxavg and VSD were more
similar (mean 22 vs. 25 mL, respectively), and their correlation
efficient was higher (p=0.32) than those of VVmaxavg and
urgency (mean 12 vs. 32 mL, respectively; p=0.17, Table 3).
Thus, DVVmaxavg may be a better alternative parameter than
VVmaxavg to evaluate the therapeutic outcomes of bladder
storage disorders.

Mazurick et al. found no clinical benefit to extending a 1-day
diary to 3 days [17]. van Melick et al. also reported that adding
additional days to a 1-day diary did not add significant
information [18]. Fitzgerald et al. reported that maximum voided

The changes of VVmaxavg vs. Urgency
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Figure 7. Receiver operating characteristic (ROC) curve for
diagnosing bladder oversensitivity for the average of the
daytime maximum voided volume excluding the first morning
void.

doi:10.1371/journal.pone.0069946.g007
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Figure 8. Receiver operating characteristic (ROC) curve for
diagnosing bladder oversensitivity for day 1 daytime maxi-
mum voided volume excluding the first morning void.
doi:10.1371/journal.pone.0069946.9008

volumes at subsequent days remained consistent with those from
the first 24-h voiding diary [19]. In our study, the baseline
DVVmax between day 1, day 2, day 3 and their average were well
correlated (Table 5). In addition, the baseline and the change from
baseline in day 1 DVVmax were all well correlated to those of

DVVmaxavg (p=0.88 and 0.74, respectively, all P<<0.001).

Table 4. Correlation matrix of day 1, day 2, day 3 VVmax and
their averages (n=900).

Day 1 VVmax Day 2 VVmax Day 3 VVmax
(ml) (ml) (ml)

Day 2 VWWmax (ml) 0.72f - -

Day 3 VWWmax (ml) 0.70" 0.75" -

VWmaxavg (ml)  0.88" 0917 0917

fSpearman rank-correlation coefficient (p), and all P are <0.001.
Abbreviations same as Table 1.
doi:10.1371/journal.pone.0069946.t004
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Table 5. Correlation matrix of day 1, day 2, day 3 DVVmax and their averages (n=900).

Day 1 DVVmax (ml)

Day 2 DVVmax (ml) Day 3 DVVmax (ml)

Day 2 DVVmax (ml) 0.70"
Day 3 DVVmax (ml) 0.65"
DVVmaxavg (ml) 0.88"

071" -
0.89" 0.88"

7‘Spearman rank-correlation coefficient (p), and all P are <0.001.
Abbreviations same as Table 1.
doi:10.1371/journal.pone.0069946.t005

Therefore, our results agree with these earlier reports, and it may
also be appropriate to use l-day bladder diary to estimate
DVVmax.

From the ROC curve analysis (Figure 7), DVVmaxavg
<250 ml may be a good criterion to screen for bladder
oversensitivity. Although DVVmaxavg had a higher ROC area,
day 1 DVVmax <250 ml showed similar sensitivity and specificity
and therefore also appears to be a good clinical alternative
parameter for screening.

Our study was limited in that the study population was entirely
Taiwanese, and therefore our results might not be able to be
generalised to other populations. Also, the retrospective nature of
this study may have biased the results. However, we believe the
large sample size should make our results reliable. Third, cases
with different life style could influence their voiding behaviour,
such as toilet time control because of working or other reasons,
different medicine administration, et al., and thus might bias the

References

1. Chapple CR, Khullar V, Gabriel Z, Muston D, Bitoun CE, et al. (2008) The
effects of antimuscarinic treatments in overactive bladder: an update of a
systematic review and meta-analysis. Eur Urol 54: 543-562.

2. Warner JN, Grimsby GM, Tyson MD, Tyson MD, Wolter CE (2012) Bladder
capacity on preoperative urodynamics may impact outcomes on transobturator
male slings. Neurourol Urodyn 31: 1124-1127.

3. de Badiola FI, Castro-Diaz D, Hart-Austin C, Gonzalez R (1992) Influence of
preoperative bladder capacity and compliance on the outcome of artificial
sphincter implantation in patients with Neutrogena sphincter incompetence.
J Urol 148: 1493-1495.

4. Ertberg P, Moller LA, Lose G (2003) A comparison of three methods to evaluate
maximum bladder capacity: cystometry, uroflowmetry and a 24-h voiding diary
in women with urinary incontinence. Acta Obstet Gynecol Scand 82: 374-377.

5. Lowenstein L, Kenton K, Mueller ER, Brubaker L, Sabo E, et al. (2012)
Solifenacin objectively decreases urinary sensation in women with overactive
bladder syndrome. Int Urol Nephrol 44: 425-429.

6. Frenkl T, Railkar R, Shore N, Bailen ], Sutherland S, et al. (2012) Evaluation of
an experimental urodynamic platform to identify treatment effects: a
randomized, placebo-controlled, crossover study in patients with overactive
bladder. Neurourol Urodyn 31: 69-74.

7. Zatura F, Vsetica J, Abadias M, Pavlik I, Schraml P, et al. (2010) Cizolirtine
citrate is safe and effective for treating urinary incontinence secondary to
overactive bladder: a phase 2 proof-of-concept study. Eur Urol 57: 145-152.

8. Tanaka Y, Masumori N, Tsukamoto T (2010) Urodynamic effects of solifenacin
in untreated female patients with symptomatic overactive bladder. Int J Urol 17:
796-800.

9. Hsiao SM, Chang TC, Wu WY, Chen CH, Yu HJ, et al. (2011) Comparisons of
urodynamic effects, therapeutic efficacy and safety of solifenacin versus

PLOS ONE | www.plosone.org

correlation between bladder dairy and cystometric parameters.
Finally, the 3-day bladder diary may be difficult for some patients
to complete correctively, especially those that have a job, and this
may also have biased our findings.

Conclusions

DVVmaxavg appears to be the bladder diary parameter best
correlated with VSD. DVVmaxavg or day 1 DVVmax may be
useful in screening for bladder oversensitivity and assessing efficacy
of bladder storage disorder treatments.

Author Contributions

Conceived and designed the experiments: HHL. Performed the experi-
ments: CHC TCC WYW. Analyzed the data: SMH CFH. Contributed
reagents/materials/analysis tools: SMH. Wrote the paper: SMH CFH.

tolterodine for female overactive bladder syndrome. J Obstet Gynaecol Res
37: 1084-1091.

10. Wu WY, Sheu BC, Lin HH (2008) Twenty-minute pad test: comparison of
infusion of 250 ml of water with strong-desire amount in the bladder in women
with stress urinary incontinence. Eur J Obstet Gynecol Reprod Biol 36: 121
125.

11. Wu WY, Sheu BC, Lin HH (2006) Comparison of 20-minute pad test versus 1-
hour pad test in women with stress urinary incontinence. Urology 68: 764-768.

12. Parsons M, Tissot W, Cardozo L, Diokno A, Amundsen CL, et al. (2007)
Normative bladder diary measurements: night versus day. Neurourol Urodyn
26: 465-473.

13. Haylen BT, de Ridder D, Freeman RM, Swift SE, Berghmans B, et al. (2010)
An International Urogynecological Association (IUGA)/International Conti-
nence Society (ICS) joint report on the terminology for female pelvic floor
dysfunction. Int Urogynecol J 21: 5-26.

14. Abrams P (2006) Urodynamics in clinical practice. In: Abrams P, editor.
Urodynamics, 3rd ed. London: Springer; 147-169.

15. Yoon E, Swift S (1998) A comparison of maximum cystometric bladder capacity
with maximum environmental voided volumes. Int Urogynecol J 19: 78-82.

16. McCormack M, Infante-Rivard C, Schick E (1992) Agreement between clinical
methods of measurement of urinary frequency and functional bladder capacity.
Br J Urol 69: 17-21.

17. Mazurick CA, Landis JR (2000) Evaluation of repeat daily voiding measures in
the National Interstitial Cystitis Data Base Study. J Urol 163: 1208-1211.

18. van Melick HH, Gisolf KW, Eckhardt MD, van Venrooij GE, Boon TA (2001)
One 24-hour frequency-volume chart in a woman with objective urinary motor
urge incontinence is sufficient. Urology 58: 188-192.

19. Fitzgerald MP, Brubaker L (2003) Variability of 24-hour voiding diary variables
among asymptomatic women. J Urol 169: 207-209.

July 2013 | Volume 8 | Issue 7 | 69946



