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The Prevalence of Urinary Incontinence and Associated Risk
Factors in Taiwanese Women with Lower Urinary Tract
Symptoms
Ling-Hong Tseng1,2, MD; Ching-Chung Liang1,2, MD; Han-Po Lo3, MD;
Tsia-Shu Lo1,2, MD; Shu-Jane Lee1,2, RN; Alex C Wang1,2, MD
Background: To analyze the urodynamic-defined prevalence of urinary incontinence and
the associated risk factors in Taiwanese women with lower urinary tract
symptoms (LUTS).
Methods:
We reviewed the medical records of 4,470 women who were referred to our
urodynamic center between January 1999 and May 2003. Their records
including a comprehensive medical history, physical examination, bladder
diary and results of multi-channel urodynamic testing were analyzed.
Results:
3,161 of 4,470 women recruited were eligible for the analyses. The distribution of urodynamic prevalence in 3,161 women revealed that urodynamic
stress incontinence (USI) was 1,755/3,161 (55.5%), detrusor overactivity
(DO) 231/3,161 (7.3%), mixed incontinence (MI) 142/3,161 (4.5%), voiding
dysfunction (VD) 793/3,161 (25.1%) and normal result (N) 240/3,161
(7.6%). The highest prevalence of USI was observed in women aged 40-49
(40.3%) and the prevalence of DO and MI seemed to be lower as compared
with the literature reports. Linear regression analysis showed parity (p <
0.001) and three urodynamic study (UDS) variables [maximum free flow
rate (p = 0.003), maximum urethral closure pressure (p = 0.003) and functional profile length (p = 0.014)] were significantly related to the urinary
incontinence in women with LUTS. Menopause (p = 0.865) had no impact
on the urinary incontinence.
Conclusion: Risk factors contributing to Taiwanese women with LUTS to develop urinary
incontinence included multiparity and three specific parameters observed
during UDS. Of interest, our data also indicated 25% of patients were diagnosed as voiding dysfunction deserved future study.
(Chang Gung Med J 2006;29:596-602)
Key words: lower urinary tract symptoms, urodynamic study, urodynamic stress incontinence,
detrusor overactivity, voiding dysfunction.

U

rodynamic study (UDS) is used to determine the
underlying causes of the complaints in patient

with lower urinary tract symptoms (LUTS). General
conclusions show that urodynamic studies define the
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underlying pathophysiology, which facilitates better
treatment of symptoms.(1-4) It is indispensable to recognize the nature of the patient’s complaints and to
use urodynamic evaluation as a provocative test to
reproduce the symptoms. Lower urinary tract symptoms have a high prevalence in the community and
pose a detrimental impact on the quality of life.
Therefore, these problems deserve further investigation.
Graham’s study of 315 women found risk factors for and conditions of urinary incontinence differed significantly between African-American and
Caucasian women.(5) Problems in Taiwanese women
with LUTS had never been evaluated, and previous
UDS in Taiwanese women only provided basic information.(6,7) The purpose of our study was to disclose
the prevalence of urinary incontinence and associated risk factors in Taiwanese women with LUTS.

METHODS
Patients

Between January, 1999 and May, 2003, a total
of 4,470 women with lower urinary tract symptoms
(nocturia, urgency, frequency, stress or urge urinary
incontinence, incomplete emptying, and voiding difficulty) were referred to our urodynamic center. The
mean age was 50 years (ranging 20-79 years), and
mean parity was 3 (range 0-10). The patients were
evaluated by history and physical examination,
catheterized urinalysis and culture, one-hour pad test
and post-void residual. All patients with evidence of
urinary tract infection were treated before urodynamic study.
Exclusion criteria

Patients with conditions which included a prior
continence procedure, with pelvic prolapse greater
than stage II of the International Continence Society
(ICS) grading system,(8) hysterectomy, neurological
deficit, and incomplete study were excluded. Thus,
3,161 of 4,470 women were eligible for this study.
Urodynamics

With a 6-channel recorder (Dantec, Skovlunde,
Denmark), multichannel UDS was performed with
patients in the sitting position. Tests included
uroflowmetry, filling (provocative) and voiding cystometry, and a 1-hour pad test. All procedures were
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done in accordance with the ICS.(9) The bladder was
filled to the maximum cystometric capacity with
room temperature distilled water at a rate of 60
mL/minute through a 10F double-lumen perfusion
catheter attached to an external pressure transducer,
and an 18F rectal catheter (Dantec) to measure
abdominal pressure. Perineal surface electrodes were
used to monitor the electrical activity of the periurethral striated muscle.
Data collection

The following five groups of women were identified: Those with urodynamic stress incontinence
(USI), detrusor overactivity (DO), mixed incontinence (MI), voiding dysfunction (VD) and normal
(N).
Urinary incontinence group

Patients in the USI, DO and MI groups were
grouped into the urinary incontinence group for the
purposes of data analysis and statistics processing.
The data from the one-hour pad test was used as a
dependent variable to assess the severity of urinary
incontinence.
Voiding dysfunction

Voiding dysfunction was defined as a maximal
flow rate on noninvasive uroflowmetry of less than
15 ml per second with a volume of 150 ml, without
concomitant incontinence and a sustained detrusor
contraction of at least 20 cm H2O with a flow rate of
less than 12 ml per second.(10)
UDS data included uroflowmetry (maximum
free flow rate [MFR], voided volume, and post-void
residual [PVR]), provocative filling cystometry (first
desire to void, maximum cystometric capacity) and
voiding cystometry (maximum flow rate [Qmax],
detrusor pressure at maximum uroflow [PdetQmax]),
and urethral pressure profilometry (maximum urethral closure pressure [MUCP], functional profile
length on stress, and pressure transmission ratio). All
procedures were performed by an experienced technician or physician, and the data were interpreted by
other physicians not involved in the examination.
The medical terminology was in accordance with the
ICS.(9)
Statistical consideration

Values were given as mean

(SD). Linear
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regression analysis and Spearman’s correlation were
performed on the variables that evaluated differences
between groups as appropriate. All tests were performed using SPSS-PC software (SPSS, Inc.,
Chicago, IL). A P value < 0.05 was regarded as significant.

seemed to be lower than in prior reports.(6,11)
Fig. 2 depicts the relationship between MUCP
and parity. There was a significant relationship
between parity and the intensity of the MUCP (p <
0.001). A higher parity was associated with a lower
urethral closure pressure.

RESULTS

DISCUSSION

Of the 3,161 women who had UDS USI was
found in 1,755 (55.5%), DO in 231 (7.3%), MI in
142 (4.5%), VD in 793 (25.1%) and N in 240
(7.6%). The Table summarizes the patient characteristics and urodynamic results. The mean age was 50
years, and mean parity was 3. We found that 2,128
(67.3%) patients with LUTS had urinary incontinence. Linear regression analysis showed parity (p <
0.001) and three UDS variables [MFR (p = 0.003),
MUCP (p = 0.003) and functional profile length (p =
0.014)] were significantly related to urinary incontinence. Menopause (p = 0.865) had no effect on urinary incontinence in our study.
Fig. 1 illustrates the age distribution in the various urodynamic diagnosis groups. The highest
prevalence of USI was observed in women from 4049 years old (40.3%) (Fig. 1a.) Fig. 1b and 1c show
the age distribution in the DO and MI groups. Fig. 1d
presents the percentages of urinary incontinence in
various age groups. The prevalence of DO and MI

To date, UDS has been unable to reflect the
complete nature of disease in women with LUTS,
but it seems to be the best way to evaluate the pathophysiology and to guide treatment. In our study we
excluded women with conditions which required
prior continence procedures, pelvic prolapse greater
than stage II of the ICS grading system, hysterectomy or neurological deficit, which may have influenced our results.
Our understanding of the impact of incontinence
in women has been greatly enhanced by the recent
emergence of validated instruments. The use of
patient-completed questionnaires serves the dual purpose of screening for and assessing the severity of
disease. However, they do not offer quantitative measurement. The objective assessment of the severity of
urinary incontinence in women is an essential measure in clinical research and the pad test is the most
commonly employed method for assessing the
amount of urine leakage.(12,13) This is the reason we

Table. Patient Characteristics and Urodynamic Diagnosis.
n (%)
Age (y)
Parity (n)
Pad test (gm)
MFR (mL/sec)
Voided volume (mL)
PVR (mL)
FD (mL)
CC (mL)
MUCP (cm H2O)
FL (mm)
PTR (%)
Qmax (mL/sec)
PdetQmax (cm H2O)

USI

DO

MI

VD

N

1755 (55.5)
50.7 (10.6)
3.5 (1.2)
15.2 (12.3)
24.2 (11.1)
340.5 (169.9)
38.3 (23.1)
175.7 (125.4)
427.5 (210.5)
81.5 (36.1)
27.4 (13.4)
46.1 (20.8)
14.8 (5.8)
21 (16.5)

231 (7.3)
54.8 (14.6)
3.6 (1.3)
8.9 (5.7)
18.2 (9.7)
245.3 (125.6)
55.1 (36.5)
141.7 (116.9)
306.6 (165.8)
82.5 (43.6)
30.6 (14.4)
57.1 (28.3)
11.1 (5.2)
24.1 (15.1)

142 (4.5)
55.6 (13.9)
4.1 (1.3)
23.9 (16.5)
21.1 (10.3)
250.3 (157.2)
44.7 (24.5)
123.6 (80.7)
286.7 (128.7)
68.6 (33.9)
26.1 (9.7)
38.8 (18.4)
13.1 (6.7)
22.3 (14.9)

793 (25.1)
50.4 (13.1)
3.2 (1.4)
6.4 (1.7)
18.1 (9.2)
250.1 (139.1)
56.2 (28.1)
140.8 (95.2)
333.8 (149.7)
92.8 (39.6)
27.9 (11.3)
48.2 (27.7)
11.6 (4.9)
24.5 (17.6)

240 (7.6)
49.3 (12.1)
3.1 (1.3)
1.5 (1.2)
23.1 (10.3)
348.6 (156.3)
34.9 (20.8)
176.2 (90.2)
440.2 (182.3)
97.7 (34.5)
27.9 (9.7)
49.6 (25.8)
14.6 (4.9)
22.1 (15.7)

Abbreviations: MFR: maximum free flow rate; PVR: post-void residual; FD: first desire to void; CC: maximum cystometric capacity;
MUCP: maximum urethral closure pressure; FL: functional profile length on stress; PTR: pressure transmission ratio; Qmax: maximum
flow rate on pressure-flow study; PdetQmax: detrusor pressure at maximum flow on a pressure-flow study Values are expressed in mean.
(SD)
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Fig. 1 The age distribution in the urodynamic diagnosis groups.

used the 1-hour pad test for interpretation of the
symptom severity of urinary incontinence in our
study.
The pad test did not meet scientific standards for
test-retest reliability but offered a quantitative measure of urine leakage. In order to measure the real
amount of urine leakage, we asked the patient
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whether the results of the pad test corresponded with
their usual symptoms and signs; if not, we repeated
the test. Matharu’s study of 341 women indicated
that there was a positive relationship between the pad
test and symptom severity.(14) The results of the pad
test in our study (USI: 15.2 12.3 gm, DO: 8.9 5.7
gm and MI: 23.9 16.5 gm) were compatible with
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Fig. 2 Relationship between MUCP and parity

clinical findings which disclosed a proper selection
for patient underwent UDS.
The distributions of UDS-defined prevalence in
our study were inconsistent with previous reports.(6,15)
In Lin’s study of 1,171 women, 56% had USI, 5.8%
had DO, 16% had MI, 20.9% had VD, and 1.3% had
normal urodynamic findings.(6) That study also indicated female urinary incontinence had a biogenic
peak prevalence in the 41-50 and 51-60 year age
groups. The relative distributions of urodynamic
prevalence in our study differed from Lin’s report.
We found peak prevalences for USI, DO and MI in
the 40-49, 50-59 and 60-69-year age groups, respectively. We did not find a so -called biogenic peak.
Klingele’s study of 289 women found the distribution of urinary incontinence was evenly divided
among USI, DO and MI, but he did not exclude
women with pelvic floor prolapse.(11) In our study 240
women (7.6%) had normal UDS results. Most of
these patients had recurrent urinary tract infections
with some evidence that the symptoms were caused
by E. coli.
In our study, 25% of patients were diagnosed
with voiding dysfunction. The possible explanation
may be one of the following: (1) Women in our study
group voided by detrusor contraction, abdominal
straining or some combination of the two while urethral pressure remained high (2) The use of a large
catheter resulted in both a significant decrease in
Qmax.p and increase in PdetQmax compared with a
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small one(16) (3) These women had a non-relaxing
sphincter, which will be addressed in an ongoing
study.
We found parity, and three UDS parameters
(maximum free flow rate, MUCP and functional profile length) were significantly related to urinary
incontinence, which is consistent with prior
reports.(15,17) Based on our study, parity had the greatest impact on all types of urinary incontinence.
Damage to the pudendal nerve, which may occur
during childbirth, can cause weakness and atrophy of
the medial portions of the levator ani muscles as well
as the voluntary muscles of the perineum. The damage may predispose a patient to vaginal support
defects and decrease fast-twitch reflex pelvic muscle
contraction, a factor that is believed to contribute to
incontinence during stress. Substantial bladder neck
hypermobility was present together with diminished
functional urethral length and urethral closing pressure. Teleman et al. found that women with urinary
incontinence had a significantly more efficient opening/emptying mechanism than healthy controls of the
same age and parity, which is compatible with our
finding on the correlation between UI and maximum
flow rate.(18)
Our findings suggest the effect of menopause on
urinary incontinence remains uncertain. Atrophic
changes in the urethral epithelium and submucosa
caused by menopause may increase susceptibility to
LUTS. However, reports suggest the impact of
menopause is controversial.(7,19) Age was not a risk
factor for urinary incontinence in our study, which is
consistent with a prior report.(20) Older women are
prone to LUTS due to concomitant diseases, such as
hypertension, obesity, and diabetes mellitus.
Gynecologists tend to use MUCP to assess the
stress incontinence severity during urodynamic study
and prior reports confirm the correlation.(21,22) It is
generally agreed that stress urinary incontinence
results from pelvic-floor trauma during vaginal
delivery. Currently, there is no report evaluating the
relationship between MUCP and parity. We found a
significant association between parity and the intensity of MUCP (p < 0.001); a higher parity was associated with a lower urethral closure pressure, which
is *consistent with a previous report.(23) Childbirth
induces substantial bladder neck hypermobility
which diminishes urethral closing pressure and
increases the incidence of urinary incontinence. A
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study of 255 women without known neurological
pathology, or pelvic or anti-incontinence surgery
indicated that urethral closure pressure falls significantly when urethral hypermobility is present. (23)
There is an inverse relationship between the degree
of urethral hypermobility and the MUCP; higher
hypermobility is associated with a lower urethral closure pressure.
In conclusion, the prevalence of urodynamicdefined urinary incontinence in Taiwanese women
with LUTS differs from prior reports. The highest
prevalence of USI was observed in women 40-49
years old (40.3%) and the prevalence of DO and MI
seemed to be lower than in other reports. Risk factors
contributing to the development of urinary incontinence in Taiwanese women with LUTS include multiparity and three parameters observed during UDS,
maximum free flow rate, MUCP and functional profile length. Those associated risk factors highlighted
in our study may offer clinical guidance and treatment strategies for both physicians and patients.
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