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ABSTRACT
Background: Stress urinary incontinence (SUI) has an observed prevalence of between 4 and 35%. Aging, obesity,
and smoking have consistent causal relationships with the condition.
Objective: To elucidate the relationship between obesity and urinary incontinence in women and a possible
explanation of this relationship by ultrasound of the urethrovesical angle and bladder neck descent.
Material and Methods: This prospective, comparative study was conducted in Tanta University Hospital from January
2006 to July 2010, and it included 100 obese women compared to 100 normal-weight control women regarding
symptoms of SUI, ultrasonographic examination of the bladder neck, and bladder neck descent during straining for
the detection of SUI.
Results: In the obese group, 70% of patients had symptoms of SUI, whereas in the normal-weight group, 17% of
patients had symptoms of SUI, denoting a significant increase among the obese. Ultrasonographic examination
revealed that in obese women, the urethrovesical angle is nearly at a right angle with an empty urinary bladder
at rest and becomes obtuse at straining; but when the bladder was full, this angle became obtuse at rest and
during straining. In normal-weight women, the urethrovesical angle was acute at rest and nearly at a right angle at
straining while the bladder was empty, and it became a right angle with a full bladder at rest and slightly obtuse
at straining with a full urinary bladder. In obese women, the average bladder neck descent during straining was
10 ± 3.5 mm compared with a mean of 3±1.2 mm in the normal weight group, with a significant difference between
the 2 groups.
Conclusion: Female obesity is an important risk factor for the occurrence of SUI.

Introduction
The prevalence of obesity is increasing worldwide and has lately
reached epidemic proportions in many countries. Epidemiological

studies have consistently shown that both increased weight and
obesity are important risk factors for the development of various
female pelvic floor disorders, including urinary incontinence [1].
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Stress urinary incontinence (SUI) is defined as a loss of urine with
exertion or an increase in abdominal pressure that occurs with
activities such as coughing, sneezing, walking, and bending [2].
SUI is estimated to affect between 4 and 35% of adult women.
This is due to the difference in epidemiological research and
population studies, as well as the difference in the definition of
SUI used by the investigators [3]. There are many risk factors, such
as aging, pregnancy, route of delivery, previous pelvic operations,
smoking, obesity, diabetes, and others.

Figure 1. Transvaginal ultrasonographic picture of the
bladder neck with an empty bladder.
doi: 10.3834/uij.1944-5784.2011.10.5f1

Strong associations between obesity and SUI in women have been
frequently reported in urogynecologic literature [1]. The aim of
this work was to elucidate the true relationship between obesity
and stress incontinence in women and a possible explanation of
this relationship by ultrasound of the urethrovesical angle and
bladder neck descent.

Patients
•

Participants of this investigation were recruited and
studied during their visits to the outpatient clinics in Tanta
University Hospital. The study was carried out during the
period of January 2006 to July 2010. The study included 100
obese women (with a body-mass index of ≥ 30) (group I) and
100 normal-weight control women (with a body-mass index
of 19.8 to 26) (group II).

•

Patients enrolled in this study after learning the aim of the
investigation, and written consent was signed from every
woman.

•

The inclusion criteria were married women aged
20 to 45 years with fair general condition. The exclusion
criteria were virginal and menopausal women, the
presence of urinary fistula and/or a history of previous antiincontinence surgery (not recurrent), DM, and neurologic
problems.

Methods

•

A standardized 1-hour pad-weighing test and cough stress
test with a full bladder (300 mL) were done.

•

The posterior urethrovesical angle (PUVA) of each case
was measured at rest and during straining by transvaginal
7.5  Mhz and transperineal ultrasonographic 3.5  Mhz
examinations with an empty and full urinary bladder. We
measured the descent of the bladder neck during straining
(Figures 1-3) [4].

•

All data was collected, and a statistical analysis of the data
using the mean, standard deviation, and unpaired t-test was
developed.

Results
•

Regarding age, it ranged from 23 to 45 years old with
a mean of 29 + 4.8 years for members of group I, whereas
the corresponding values ranged from 22 to 46 years with
a mean of 31 + 5.2 years in members of the normal-weight
group.

•

Concerning parity, in members of the obese group, it ranged
between nullipara to 7 para with a mean of 3 ± 1, while in
members of the normal-weight group, it ranged between
para I to para 8 with a mean of 4 ± 1.

•

With reference to body-mass index, it ranged between
32 to 40 kg/m2 with a mean of 34 + 2.5 kg/m2 in members

For each patient, the following was done:
•

•

History taking with stress on urinary complaints was
performed. (The patient was asked whether she leaked
urine when she coughed, sneezed, laughed, or exercised.)
A complete general examination, a genital examination for
the detection of pelvic organ prolapse, and for the detection
of SUI, if any, was performed.
A complete urine analysis was performed.
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Figure 2. Transvaginal ultrasonographic picture of the
bladder neck with a full bladder at rest.

Figure 3. Transvaginal ultrasonographic picture of the
bladder neck with a full bladder with straining.

doi: 10.3834/uij.1944-5784.2011.10.5f2

doi: 10.3834/uij.1944-5784.2011.10.5f3

of the obese group; meanwhile, it ranged between 19 to
24 kg/m2 with a mean of 23 + 2.7 kg/m2 in members of the
normal-weight group. There was a significant difference
between both groups.
•

In the obese group, 70% of cases had symptoms of SUI,
whereas only 17% of women had symptoms of SUI in the
normal-weight group. The difference between the 2 groups
was statistically significant.

•

In the obese group, 85% of women had an objective loss
of urine that was established during examination while in
the normal-weight group, only 24% of the women had an
objective loss of urine during examination with a significant
difference between both groups.

•

Urge incontinence was present in 23% of members of the
obese group and in 18% in the normal-weight group (Figure
4).

•

Regarding the ultrasonographic evaluation of the urethro
vesical angle: In the obese group, this angle was nearly right
with an empty urinary bladder at rest and became obtuse
during straining, but when the bladder was full, this angle
was obtuse at rest and during straining. In the normalweight group, the urethrovesical angle was acute at rest
and nearly right during straining while the bladder was
empty, and it became a right angle with a full bladder at
rest and slightly obtuse during straining with a full urinary
bladder.

©2011 Digital Science Press, Inc.
UIJ / Vol 4 / Iss 5 / October / doi:10.3834/uij.1944-5784.2011.10.5

•

The bladder neck descent in members of the obese group
ranged from 7 to 13 mm with a mean of 10 + 3.5  mm during
straining. Meanwhile, the bladder neck descent ranged from
2 to 6 mm with a mean of 3 + 1.2 mm in the normal-weight
group. The variation between both groups was significant
(Tables 1 and 2).

Discussion
According to the recently standardized terminology of the
International Continence Society (ICS), urinary incontinence
(UI) is defined as the complaint of any involuntary leakage of
urine [5]. Several types of UI have been described in literature.
The most common subtypes of UI are [5] stress urinary
incontinence (SUI) [6], urge urinary incontinence (UUI), and
mixed urinary incontinence (MUI) [7].
SUI is characterized by the complaint of involuntary leakage
upon effort or exertion, or when sneezing or coughing [5].
In SUI, the intra-abdominal and, therefore, the intravesical
pressure exceeded the maximal closure pressure of the urethra
in the absence of involuntary detrusor contractions (IDCs).
This implies a failure in the urethral closure capacity. This may
be due to an alteration of “sphincterial mechanisms” of the
urethra wall (collagen, smooth muscle, arterial anastomosis,
endothelium, etc.) that produces a low urethral closure pressure
due to intrinsic sphincter deficiency. A hypermobile bladder
neck or urethra, which is displaced during a sudden increase in
http://www.urotodayinternationaljournal.com
ISSN 1944-5792 (print), ISSN 1944-5784 (online)
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Table 1. Transvaginal US of the urethrovesical angle on
empty urinary bladder at rest and during straining.

Table 2. Transvaginal US of the urethrovesical angle on
full urinary bladder at rest and during straining.

doi: 10.3834/uij.1944-5784.2011.10.5t1

doi: 10.3834/uij.1944-5784.2011.10.5t2

US parameters
empty bladder

Obese
group

Control
Group

Significant
difference

Obese
group

Control
group

Significant
difference

Urethrovesical angle at rest:

Urethrovesical angle at rest:
Acute
Right

10%

20%

Obtuse

90%

80%

P<0.05

Acute

20%

Right

10%

Obtuse

90%

80%

P<0.05

Urethrovesical angle at straining:

Urethrovesical angle at straining:
Acute
Right

40%

70%

Obtuse

60%

30%

Range of bladder neck
descent during straining
in mm

7–13

2–6

Mean of bladder neck
descent during straining
in mm

US parameters
full bladder

P<0.05

Acute

30%

Right

60%

Obtuse

100%

P<0.05

10%

P<0.05
10

+

3 + 1.2

intra-abdominal pressure, may also lead to SUI due to pelvicfloor weakness or injury [8, 9]. Both of these conditions may
coexist in the same female. The urodynamic observation of
IDCs during the filling phase, either spontaneous or provoked,
distinguishes this condition from SUI [9].
Obesity is common among women in developed countries, with
an incidence of 33% [10], and may contribute to SUI [11]. The
present study demonstrates that urinary stress incontinence
is an important concomitant of obesity in women. We found
that 70% of obese women have subjective symptoms of SUI
compared with only 17% among normal-weight women.
Obviously, the difference is a significant one. This conforms
to the conclusion of numerous studies stating that obesity is
a strong risk factor for incontinence [12-14]. Richter et al.
reported that the prevalence of urinary and anal incontinence
is high in morbidly obese women compared to the general
population, depending on subjective symptoms only [15]. In
addition, several studies have suggested that weight loss may
reduce the frequency of urinary incontinence [16].
Obese women are at risk for the development of SUI. However,
the reasons for this have not been completely elucidated. One
©2011 Digital Science Press, Inc.
UIJ / Vol 4 / Iss 5 / October / doi:10.3834/uij.1944-5784.2011.10.5

difficulty in understanding the contribution of obesity to SUI
is that many obese women with the condition also have other
risk factors, such as multiparty estrogen deficiency and pelvic
operations. Nevertheless, epidemiologically, obesity has been
associated with urinary incontinence of all types [17].
One of the explanations is that obesity leads to increased
intra-abdominal pressure and increased pressure on the
bladder. In women with UI, body-mass index correlates with
both intravesical and intra-abdominal pressure [18]. Chronic
pressure leads to chronic straining and tension on the muscles,
connective tissues, and the pudendal nerve supplying the pelvic
support structures resulting in nerve injuries and pelvic floor
dysfunction [19]. This typically leads to stress UI due to the
loss of support of urethrovesical junction [20] and, to a lesser
extent, to urge UI from detrusor muscle overactivity [21].
The other explanation is that the chronically increased
abdominal pressure stressed the pelvic floor and thus
contributed to SUI. That theory melds well with epidemiological
studies from the UK [22] and Egypt [23], which suggested an
association between obesity and urogenital prolapse, although
Peacock [24] suggested that this correlation might not apply to
other ethnic groups.
There is evidence that a subset of women with elevated
body-mass indexes and urge incontinence may have a ß3adrenergic receptor mutation that simultaneously affects both
insulin sensitivity and ß3-mediated detrusor muscle relaxation
http://www.urotodayinternationaljournal.com
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Figure 4. Incontinence symptoms, subjective urine
loss, and objective urine loss (the clinical detection of
incontinence).
doi: 10.3834/uij.1944-5784.2011.10.5f4

descent in continent women than in incontinent women during
straining [36, 37].
In our study, ultrasonographic assessment of the urethrovesical
junction revealed that the urethrovesical angle was more
obtuse with a full bladder and right-angled with an empty
bladder in obese women than in normal-weight counterparts.
Furthermore, the bladder neck descent measured by ultrasound
was more marked in the obese compared with the normalweight group, and all these findings suggest the presence of
anatomical defects in these obese patients.
We conclude that female obesity is an important risk factor
for the occurrence of SUI that can be explained by our
ultrasonographic finding of anatomical defects in obese
patients; therefore, we suggest future studies on a large
number of obese women undergoing weight control to clarify
the effects of weight loss on SUI.
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