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Diabetes mellitus (DM), a chronic metabolic disease, is be-
coming a global health problem with increasing prevalence.
The incidence of type I DM is fairly constant but that of type II
DM is on the rise, most likely as a consequence of the con-
temporary changes in lifestyle, increasing obesity rates, and
aging of the female population. DM is considered an indepen-
dent risk factor for female urinary incontinence (UI); in a
pooled analysis of 71,650 women aged 37–79 years, Danforth
et al. [1] showed a 20 % increased odds of UI in women with
DM [odds ratio (OR) 1.2, 95 % confidence interval (CI) 1.0–
1.3, p00.01)] This was largely because of urgency UI with no
apparent association with stress or mixed UI. In a study of the
Turkish population, Izci et al. [2] has shown a 2.5-fold increase
in prevalence of UI in diabetic women, mainly of mixed UI.
Similar results were shown in studies from Taiwanese, Chi-
nese, and South American female populations. Despite this
evidence, the management of incontinent diabetic women has
been relatively neglected by the urogynecology community.
This is partly because the etiology of DM is not well under-
stood and partly due to lack of training in diabetic medicine in
most urogynecology training programs.

Traditionally, diabetic bladder dysfunction has been de-
scribed as a triad of decreased sensation, increased capacity,
and poor emptying causing a broad spectrum of symptoms
including overactive bladder (OAB), voiding dysfunction,
and urinary retention [3]. The role of DM in the pathophysi-
ology of OAB and urgency UI is well described as a result of
glycosuria, recurrent urinary tract infections (UTI), diabetic
autonomic neuropathy, and diabetic cystopathy [4–6]. Hyper-
glycemia will often cause glycosuria and consequently osmot-
ic diuresis leading to polyuria and increased frequency of
micturition in diabetic women [7]. Autonomic neuropathy is
a late complication of DM with a cumulative increase in
prevalence over time [8]. Liu et al. [9] have recently shown
that the prevalence of lower urinary tract symptoms is directly
related to duration of DMwith 2.4- and 4.2-fold increase with
DM duration >10 years and age>50 years, respectively. The
cause of diabetic neuropathy is multifocal and includes ische-
mia, superoxide-induced free radical formation, impaired ax-
onal transport, and metabolic derangement of the Schwann
cell resulting in segmental demyelination and impairment of
nerve conduction [9]. Animal and research data suggest that
diabetic cystopathy is caused by ultrastructural and microvas-
cular damage to the detrusor muscle with alteration in its
neural component ultimately resulting in alterations in detru-
sor muscle function [10]. Diabetic cystopathy affects up to
40–80 % of diabetic patients, is slowly progressive, and
clinically characterized by decreased bladder sensation and
either impaired or unstable detrusor contractions [8]. The
metabolic syndrome associated with DM and characterized
by dyslipidemia and hypertension can further decrease the
blood flow to the detrusor muscle and compromise bladder
function. Liu et al. [9] have shown that patients with DM and
metabolic syndrome showed a higher trend for developing
urgency UI. These studies provide an explanation for the fact
that OAB is the main clinical feature of diabetic cystopathy
which can also be associated with increased post-void residual
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urine volumes (PVR), decreased bladder sensation, and re-
duced detrusor contractility due to damage to afferent nerve
fibers ultimately leading to detrusor hypocontractility and
urinary retention [10].

DM does not seem to directly contribute to the development
of stress UI. However, autonomic neuropathy affecting the
innervations of the striated muscle of the urethral sphincter
and pelvic floor muscles can lead to the development of an
incompetent urethral mechanism and consequently stress UI
[11]. Obesity, which is often associated with type 2 DM, is also
a well-known risk factor for development of stress UI due to
increased intra-abdominal and pelvic pressure [12]. Causes of
stress UI in diabetic women also include the effects of gesta-
tional diabetes and delivery conditions such as macrosomia,
prolonged second stage of labor, and the increased risk of
instrumental delivery on the pelvic floor. Both obesity and
DM have been shown, in a number of studies, to be associated
with increased risk of failure for surgical treatment using mid-
urethral slings [11]. Weight loss, in obese patients, through diet
and exercise, has long been advocated as an integral part of the
conservative management plan for women with UI. Interest-
ingly, a number of studies have also shown that the develop-
ment of DM can be prevented by lifestyle interventions like
exercise and diet regulation with a consequent decrease in the
overall prevalence of female UI by nearly 50 % [11, 12].

Management of women with DM and UI involves a proper
workup with history, examination, and laboratory investiga-
tions. Urinalysis and culture to rule out bacterial cystitis and
biochemical tests to assess diabetic control and end organ
damage should be performed. Although the latter is good
clinical practice, tight glycemic control was not shown to be
associated with less bothersome OAB [9]. A complete urogy-
necological examination should be followed by urodynamic
studies if invasive treatment is contemplated. Management
strategies should include lifestyle interventions like weight loss
from dietary modification and exercise, cessation of smoking,
and optimization of volume and type of fluids taken. Data
analysis from the Diabetes Prevention Program, a large ran-
domized controlled trial from 27 centers in the USA [12],
showed that obese women at risk of DM and UI in the active
lifestyle intervention group benefitted from dietary modifica-
tion and exercise and reduced their odds of suffering fromUI as
compared to women in the metformin or placebo group. Pelvic
floor exercise and bladder retraining have been shown to be
effective first-line management in women with UI in general
and would seem to be appropriate in diabetic women. There is
no robust evidence, however, for the effectiveness of both
treatment modalities, or lack of it, in this patient subgroup.
Women who suffer from reduced bladder sensation are advised
to carry out timed voiding on a regular basis. Intermittent self-
catheterization with or without antibiotic cover may be required
in cases of high PVR and recurrent UTI. Pharmacological
treatment options such as anticholinergic drugs have been

proven to be effective in the management of women with
OABwith no evidence to suggest otherwise in diabetic women.

In conclusion, the findings of clinical and basic science
studies emphasize the important link between UI and DM in
women and the public health responsibility of urogynecologists
to actively participate in the management of DM. Therefore, it
is time for the urogynecology arena to appreciate the impor-
tance of DM in the specialty and start thinking about the need to
change the current practice. In particular, all diabetic women
seeking health care advice should be given information about
UI and possible strategies for its prevention and management.
Similarly, incontinent women with risk factors for DM such as
obesity and family history can be offered screening for DM.
Urogynecologists should participate in health promotion strat-
egies for DM such as modification of lifestyle, weight reduc-
tion, and exercise in all their patients and ensure that their
diabetic patients have good diabetic control.
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