
Cronicon
O P E N  A C C E S S EC DIABETES AND METABOLIC RESEARCHEC DIABETES AND METABOLIC RESEARCH

Review Article

Trisha Dunning1* and Joan Ostaszkiewicz2

1Chair in Nursing, Centre for Quality and Patient Safety Research, Barwon Health Partnership, School of Nursing and Midwifery, Deakin 
University, Geelong, Australia
2Research Fellow, Centre for Quality and Patient Safety Research, Barwon Health Partnership, School of Nursing and Midwifery, Deakin 
University, Geelong, Australia

*Corresponding Author: Trisha Dunning, Chair in Nursing, Centre for Quality and Patient Safety Research, Barwon Health Partnership, 
School of Nursing and Midwifery, Deakin University, Geelong, Australia.

Received: January 12, 2021; Published: February 26, 2021

Abstract

The association between diabetes and urinary incontinence is well documented, especially in older people and those with multi-
morbidities. Urinary incontinence is a highly stigmatised and distressing condition that causes many people to conceal the symptom 
and delay seeking diagnosis and treatment. Both diabetes and urinary incontinence have direct physical, psychological and emo-
tional effects on individuals and their families and their quality of life. Moreover, both share common risk factors such as advanced 
age, obesity and multimorbidity. 

This paper describes the association between the two conditions, outlines key issues to be considered, and proposes a framework 
to integrate continence screening and management into usual diabetes care and screening for undiagnosed diabetes in people pre-
senting with urinary incontinence. Early initiation of comprehensive diabetes-related care for people with urinary incontinence may 
improve function and quality of life and reduce unnecessary, burdensome treatment and could have economic benefits. Integrating 
continence screening and management into usual diabetes care and screening could also reduce the number of missed opportunities 
for timely discussion about urinary incontinence between clinicians and people with diabetes. 
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Introduction

The association between diabetes and urinary incontinence (UI) is well documented from ancient writing when diabetes was known 
as the ‘pissing evil’ and pisse prophets made a living from uroscopy. UI is the complaint of any involuntary leakage of urine [1]. It has a 
profound effect on the psychosocial wellbeing of individuals, families, care providers and incurs significant costs to society [2,3]. It is im-
plicated in increased length of stay in hospital and mortality [4]. In older people, UI also increases the risk of falls, infections and pressure 
ulcers and is an independent predictor of admission to a residential aged care facility [5,6]. 

The problem is that UI is largely ignored in national and international diabetes management guidelines. The paper draws on the litera-
ture to provides a background on diabetes, UI and lower urinary tract symptom (LUTS); discusses the link between the conditions; and 
highlights a gap in the care and management of people with diabetes and UI. The aim of the paper is to propose a conceptual framework 
to integrate incontinence screening and management into usual diabetes care and screening for undiagnosed diabetes in people present-
ing with UI.

Conceptual Framework for Integrating Continence Screening 
and Management into ‘Usual’ Diabetes Care

Citation: Trisha Dunning and Joan Ostaszkiewicz. “Conceptual Framework for Integrating Continence Screening and Management into 
‘Usual’ Diabetes Care”. EC Diabetes and Metabolic Research 5.3 (2021): 32-45.



Citation: Trisha Dunning and Joan Ostaszkiewicz. “Conceptual Framework for Integrating Continence Screening and Management into 
‘Usual’ Diabetes Care”. EC Diabetes and Metabolic Research 5.3 (2021): 32-45.

Overview of diabetes

The global prevalence of diabetes is 463 million people, or 9.3% of adults aged 20-79 years, with estimates indicating that one in every 
two cases go undiagnosed [7]. In Australia, 1.7 million people have diabetes [8]. Diabetes is an Australian health priority. There are three 
main types of diabetes: Type 1 (T1DM), Type 2 (T2DM) and Gestational Diabetes (GDM). Type 1 Diabetes is an autoimmune condition that 
is usually diagnosed in children and young adults, but it can also occur in older people. Type 2 Diabetes (T2DM) is a progressive condition 
in which the body becomes resistant to the normal effects of insulin and/or gradually loses the capacity to produce enough insulin in the 
pancreas [9]. Gestational Diabetes (GDM) refers to diabetes first diagnosed in pregnancy. T1DM, T2DM and GDM should not be confused 
with Diabetes Insipidus, which is an unrelated endocrine disorder.

Eighty-five percent of people diagnosed with diabetes have T2DM. In young to middle aged individuals, T2DM is mainly associated 
with obesity [10]. In older people it is associated with older age, frailty and multimorbidity [11-15]. Gruneir and colleagues [14] found 
90% of older adults with T2DM in Ontario, Canada, had at least one other chronic condition and 40% had five or more chronic conditions. 
Significantly, most of these conditions also predispose people to UI. 

Diabetes is the most prevalent, costly and complex chronic disease and is associated with neuropathic and microvascular changes that 
lead to long and short term complications if blood glucose, lipids and blood pressure are not maintained close to normal ranges [7,16]. A 
HbA1c (an average blood glucose over the preceding three months) of ≥ 7% is associated with inflammatory changes and tissue and or-
gan damage that contribute to diabetes-related complications such as cardiovascular and/or renal disease [16-18]. Hyperglycaemia and 
polyuria can lead to serious adverse events such as ketoacidosis and hyperglycaemic hyperosmolar states, which contribute to polyuria, 
dehydration, confusion, falls, pain and increased risk of death [19]. Renal disease, including neurogenic bladder occurs in 64% of T1DM 
and 79% T2DM. Indeed, diabetes is a leading cause of death globally: one person with diabetes dies every six seconds somewhere in the 
world. A concerning finding is that many people have symptoms of T2DM long before it is actually diagnosed [20]. LUTS, such as UI could 
be an early indicator of T2DM.

‘Usual’ diabetes care encompasses early diagnosis, treatment, and screening for complications [16,20,21]. Screening for, and moni-
toring people with diabetes’ complication status includes monitoring renal function, neuropathic changes and inter-current infections, 
including urinary tract infections. However, standard screening for these conditions may miss or misinterpret UI and other LUTS.

Overview of UI and LUTS

The global prevalence of UI ranges from 9.9% to 36.1% and is twice as high in older women as in older men [22]. Approximately 4.2 
million Australians aged 15 years and older living in the community have UI and 1.3 million have faecal incontinence (FI), which repre-
sents 21% of the community-dwelling population with UI, FI, or both [23]. Incontinence can affect any person at any age and is associated 
with a range of health conditions, particularly neurological conditions that affect a person’s mobility and cognition [24]. It is also a com-
mon symptom in the last two years of life [25].

The ability to maintain urinary continence (bladder control) depends on the bladder capacity to stretch and store urine until it is 
socially acceptable to void and on a competent sphincter mechanism and an intact neurological system that co-ordinates urethral and 
bladder function to shift from storage to voiding. Therefore, any condition that affects neural control of the bladder or damages anatomic 
structures that facilitate urethral closure can compromise the continence mechanism and result in UI.

The International Continence Society (ICS) classifies UI as a lower urinary tract symptom (LUTS) [26]. LUTS are either storage symp-
toms, voiding symptoms, or post-voiding symptoms [26]. UI is the involuntary loss or urine experienced during the bladder storage phase. 
There are several type of UI: the main ones being urgency UI, stress UI, mixed UI and disability associated UI (See table 1) [26]. Disability-
associated UI results from the functional inability to reach a toilet/urinal in time because of a physical and/or mental impairment [26]. 
People with UI can experience a range of symptoms. For example, UI can also develop when a person is unable to empty their bladder 
completely, which leads to voiding difficulties and presents as either acute or chronic urinary retention. Symptoms may include a slow 
stream, splitting or spraying of the stream, an intermittent stream, hesitancy, straining or a terminal dribble, which men with benign or 
malignant diseases of the prostate often experience. Although many people with voiding symptoms are aware of the sensations of bladder 
filling and urgency, people who have a peripheral neurologic disorder such as diabetes, alcohol abuse, or Guillain-Barré syndrome may 
have reduced or absent sensation [27].
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Term
Storage 

symptoms
Increased urinary fre-

quency
Voiding that occurs more frequently than deemed normal by the individual (or caregiv-

ers).
Increased daytime 
urinary frequency

Voiding that occurs more frequently during waking hours than previously deemed nor-
mal by the individual (or caregivers).

Nocturia The number of times urine is passed during the main sleep period. Having woken to 
pass urine for the first time, each urination must be followed by sleep or the intention to 

sleep.
Polyuria Urine excretion volume over 24 h noticeably larger than the previous experience.

Bladder filling (sensory 
symptoms)

Abnormal sensations experienced during bladder filling, including an increased, de-
creased or absent bladder filling sensation, and urgency.

Urinary incontinence The involuntary loss or urine experienced during the bladder storage phase.
Stress UI Involuntary leakage on effort or exertion, or on sneezing or 

coughing [1]
Urgency UI Involuntary leakage accompanied by or immediately preceded 

by urgency [1]
Mixed UI Involuntary leakage associated with urgency and also with 

exertion, effort, sneezing or coughing [1]
Enuresis Intermittent (noncontinuous) UI that occurs during

periods of sleep
Continuous UI Continuous involuntary loss of urine
Insensible UI UI where the person is aware of urine leakage but unaware of 

how or when it occurred.
Overflow incontinence UI in the symptomatic presence of an excessively (over-) full 

bladder (no cause identified).
Disability-associated UI UI related to the presence of a functional inability to reach a 

toilet/urinal in time because of a physical (e.g. orthopedic, 
neurological) and/or mental impairment

Voiding 
symptoms

Hesitancy A delay in initiating voiding (when the individual is ready to pass urine).
Paruresis The inability to initiate voiding in public (i.e. voiding in the presence of other persons) 

despite there being no difficulty in private
Episodic inability to 

void
The occasional inability to initiate voiding despite relaxation and/or an intensive effort 

(by abdominal straining, Valsalva maneuver or suprapubic pressure).
Staining to void Describes the muscular effort used to either initiate, maintain or improve the urinary 

stream.
Slow urinary stream Complaint of a urinary stream perceived as overall slower than previous performance or 

in comparison with others
Intermittency Urine flow, which stops and starts, on one or more occasion, during micturition.

Terminal dribbling During the final part of voiding, there is noticeable slowing of the flow to drops or a 
trickling stream.

Spraying (spitting) or 
urinary stream

The urine passage is a spray or split rather than a single directional stream.

Position-dependent 
voiding

Having to adopt specific positions to be able to void spontaneously or to improve blad-
der emptying, for example, needing to void in a seated position.

Dysuria Pain, burning, other discomfort, or difficulty during voiding. Discomfort may be intrin-
sic to the lower urinary tract (e.g., bladder or urethra), external, or referred from other 

adjacent similarly innervated structures, for example, lower ureter.
Hematuria The passage of visible blood mixed with urine. This may be initial (at the beginning), 

terminal (at the end) or total (throughout bladder emptying).
Urinary retention An inability to empty the bladder completely
A terminal dribble During the final part of voiding, there is noticeable slowing of the flow to drops or a 

trickling stream.
Post-

voiding 
symptoms

Feeling of incomplete 
(bladder) emptying

The bladder does not feel empty after voiding has ceased

Need to immediately 
re-void

Further voiding is necessary soon after passing urine

Post-voiding inconti-
nence

A further involuntary passage (incontinence) of urine or dribbling following the comple-
tion of voiding

Post-micturition ur-
gency

Persistent urgency post-voiding.

Table 1: ICS terminology for LUTS [26].
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The most common cause of UI in women is neuromuscular damage to the pelvic floor due to childbirth, which results in stress UI. 
Women with stress UI can be treated with either surgery or conservative interventions. The latter include pelvic floor muscle training 
with or without biofeedback and electrical stimulation. The most common reasons for UI in men are benign or malignant diseases of the 
prostate and their subsequent treatment [28]. Pelvic floor muscle training and other conservative interventions are also helpful for men 
with post prostatectomy stress UI. 

Another common cause of UI that affects both men and women is an overactive bladder (OAB). The International Continence Society 
(ICS) defines OAB as ‘a symptom syndrome defined by the presence of urgency, with or without urge incontinence, but usually with 
frequency and nocturia in the absence of infection or other obvious aetiology’ [1]. OAB usually causes a sense of urgency, ‘a sudden 
compelling desire to pass urine, which is difficult to defer’ [1] and/or urge incontinence. The pathophysiology of the OAB is not clearly 
understood, however causes are most probably multifactorial. OAB is more common in people with suprapontine lesions such as cerebro-
vascular disease and Parkinson’s disease and people with spinal cord lesions above the lumbosacral level [28]. Treating OAB-associated 
UI depends on diagnosing and treating the underlying causes and contributing factors. 

Although UI is common in all age groups, it is more common among women, older people and people with neurological conditions [24]. 
More than 24% of community-dwelling older people experience moderate to severe UI and a significant proportion have both UI and FI 
[29-32]. Both symptoms are common among people living in aged care homes, where up to 72% of people have regular UI, 42.3% have FI, 
especially those with dementia, and 18 - 34% have diabetes [33-37]. 

In older people, the aetiology of UI is usually multifactorial and may relate to both pathophysiological and non-pathophysiological fac-
tors [38]. Non-pathophysiological factors include impaired mobility or functional skills, impaired cognition, environmental factors, poly-
pharmacy and multimorbidity. A recent retrospective chart audit of people referred to a multidisciplinary continence clinic in Vancouver 
(n = 225) found 40% had Charlson Comorbidity Index > 6 and were on > 5 prescribed medicines and 52% were functionally dependent. 
The average age was 76: range 29 - 102 [39].

Symptoms of UI often respond to lifestyle interventions in people with and without diabetes. Phelan and colleagues [40] examined the 
effect of weight loss on the prevalence, incidence, and resolution of weekly or more frequent UI in a sample of 2,739 overweight/obese 
women with type 2 diabetes. The women were randomized into an intensive lifestyle weight loss intervention (ILI) or a diabetes support 
and education (DSE) control condition. After 1 year of intervention, the ILI group in this sub-study lost 7.7 ± 7.0 kg compared with a 0.7 ± 
5.0 kg loss for DSE. At 1-year, fewer women in ILI reported UI (25.3% for ILI vs. 28.6% for DSE, p = 0.05). Each 1 kg of weight lost was as-
sociated with a 3% reduction in the odds of developing UI (p = 0.01), and weight losses of 5 - 10% reduced these odds by 47% (p = 0.002). 
The same research group also examined the effects of lifestyle interventions compared to DSE among 1,910 overweight/obese men with 
type 2 diabetes [41]. They found men in the ILI group lost significantly more weight than those in the DSE group and had a corresponding 
38% reduction in the odds of UI at one year. Therefore, intensive lifestyle intervention should be considered for the treatment of UI and 
other LUTS in overweight/obese men and women with T2DM. 

Despite improvements with lifestyle interventions, many people regard UI as a normal part of ageing and a social rather than a symp-
tom of an underlying and potentially treatable condition [42,43]. A large survey of 2,022 older women with UI in Canada found than two-
thirds thought UI was a normal part of ageing [44]. Similarly, a survey of 162,871 adults who attended a General Practitioner in Hungary 
found 20% had very little information about UI, and 40% had little information [45]. UI is not life threatening, but it causes significance 
remediable distress and reduces quality of life [2,3]. Significantly, incontinence is a highly stigmatised condition, which may partially ac-
count for the fact that most people delay seeking help until symptoms become disabling or visible [46]. The delay is partly due to miscon-
ceptions about the aetiology of UI and the belief that it is untreatable. 
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Diabetes and UI and LUTS

Significantly, UI and other LUTS can present as an early indicator of undiagnosed diabetes as well as a consequence or complication 
of diabetes. In terms of the latter effect, it is likely that the long-term neuropathic and microvascular complications of T1DM and T2DM 
have various effects on bladder function that predispose individuals, especially women, to UI and other LUTS [47]. A large survey showed 
75% of men and women with longstanding T1DM have concurrent LUTS [48]. Wessells., et al. [48] collected data at two time points from 
participants in the Diabetes Control and Complications Trial Epidemiology of Diabetes Interventions and Complications Cohort: 2010 and 
2011 (n = 508 women and 551 males). Sixty-five percent of women and 68% of males had at least one LUT. A noteworthy finding was that 
a high HbA1c (> 8.54%) was associated with increased risk of urologic complications in both genders [48]. A survey of 162,871 adults in 
Hungary found 41% reported T2DM [45].

Historically, the condition denoted by a spectrum of LUTS among people with diabetes was termed ‘diabetes cystopathy’ or bladder 
cystopathy [49]. These symptoms were described as decreased bladder sensation, poor contractility with an associated post-void residual 
urine [49]. However, advances in the science of bladder and bowel function have led to new standardised terminology for symptoms and 
the recognition that people with and without diabetes can experience variable symptoms, including storage, voiding and post-voiding 
symptoms. 

In terms of the type of LUTS people with diabetes are likely to experience, an analysis of 1,461 non pregnant adult women found both 
urge and stress UI were significantly more common among women who were diabetic and pre-diabetic (P < 0.001) [47]. Arrellano-Valdez., 
et al. [50], found almost 50% of males and females with diabetes had symptoms consistent with reduced bladder filling and sensation and 
poor contractility. Thus, diabetes increases the risk of high post-void residual urine volume and a UTI, especially if the person is hypergly-
caemic. Polyuria and nocturia are also common concurrent symptoms, which may relate to hyperglycaemia. Similarly, symptoms such as 
UI, urgency and frequency may occur due to a UTI caused by a high post-void residual, which in turn relates to poor glycaemic control in 
people with diabetes. All such symptoms can be indicators of undiagnosed diabetes or poor glycaemic control. 

Currently, the mechanisms by which diabetes contributes to the onset, development or severity of UI and LUTS is not well defined. 
However, what is clear is that both conditions share some risk factors such as advanced age, multimorbidity and neuropathic and micro-
vascular complications. Additional shared risk factors in women are a high body mass index (obesity) (BMI > 30 kg/m2) and the use of 
oral oestrogen [47,48]. Other research has identified the duration of diabetes, insulin treatment, peripheral neuropathy, and retinopathy 
are important risk factors for UI among women with diabetes [51-53].

In men, the association between diabetes and UI is less clear [54]. However, men with diabetes are just as likely as women to develop 
neuropathic and microvascular diabetes complications that affect the bladder. Urologic symptoms such as UI in men also occur from 
conditions such as benign prostate hyperplasia or prostate cancer. Insulin like Growth Factor may have a role in prostatic hyperplasia by 
increasing prostate tissue growth in men with diabetes and there may be cross activity of IGF and insulin receptors [55,56].

Another group that warrants consideration are women with gestational diabetes. Barbosa., et al. [57] found women who had expe-
rienced gestational diabetes were significantly more likely to have UI and weakened pelvic floor muscles two years postpartum than 
normoglycemic pregnant women. Supervised pelvic floor muscle training programs that are companied by training of approximately 12 
weeks may prevent or decrease the frequency and severity of UI symptoms in this population [58].

UI and LUTS are associated with lower quality of life, higher levels of psychiatric symptoms and health-related quality of life in women 
and men and the association persists after accounting for diabetes complications and being treated for depression [59]. Significantly, 
Wessells., et al. [48] suggested continence care will become an important driver of quality diabetes care in the future. The high prevalence 
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of UI among people with diabetes and its impacts highlight the need to include continence assessment, management and/or referral in 
current diabetes guidelines. 

Conceptual framework for integrating incontinence screening and management into usual diabetes care

Although there is a significant body of research about UI, this evidence is not included in the annual diabetes complication screening 
recommendations (annual cycle of care) or commonly used ‘diabetes guidelines’ [9,20]. For example, although the National Institute for 
Health and Care Excellence (NICE) guideline about T2DM in adults mentions UI, it does not provide information about assessment or 
management [21]. Thus, the individual and collective impact of UI may be unknown to many diabetes clinicians.

Prevention and early diagnosis and management are essential to the optimal care of people with diabetes and UI. Both conditions are 
global issues that are increasing in prevalence and both respond to lifestyle interventions, particularly weight loss interventions. Diabe-
tes clinicians are in an ideal position to identify people with UI and to provide appropriate information and/or refer them to continence 
experts for specific advice to help reduce the impact of the symptoms on their life. Diabetes clinicians could ask people with diabetes ap-
propriate questions that help those with UI to disclose their condition and seek appropriate assessment and care. 

Clinicians should consider a range of diabetes related conditions/factors and their effects on bladder and lower urinary tract function 
to better integrate continence screening and management into usual diabetes care (Table 2). Ideally, these conditions should be included 
in UI risk assessment tools as well as diabetes complication risk screening protocols. Several factors need to be considered when planning 
care for people with diabetes and UI (Table 3). To help clinicians better identify patients with UI, develop and implement personalised 
continence care in diabetes care plans early, and refer patients to continence experts for definitive diagnosis and education, we designed a 
conceptual framework that integrates continence screening and management with usual diabetes care and the diabetes/chronic disease 
trajectory (Figure 1). 

Diabetes factors Definition Possible association with UI
Hyperglycaemia Elevated levels of glucose in the blood Glucose in urine acts as an irritant to the bladder. 

It also increases the risk of UTIs and bacteremia. 
Longer-term effects include cognitive changes, which 

may cause disability-associated UI.
Hypoglycaemia Low levels of glucose in the blood Cognitive changes that can cause disability-associat-

ed UI.
Ketoacidosis Metabolic acidosis caused by an abnor-

mally high concentration of ketone bodies 
in the blood and body tissues.

Contribute to polyuria, dehydration, confusion, falls, 
pain and death (25). Increase the risk of microvas-
cular and macrovascular complications resulting in 

renal disease, retinopathy, cardiovascular disease and 
various types of neuropathy or mortality

Hyperglycaemic hyperosmolar 
state

A complication of diabetes mellitus in 
which high blood sugar results in high os-
molarity without significant ketoacidosis.

Glucose variability Fluctuating blood glucose level
Long term high HbA1c (> 7%) Refers to glycated haemoglobin.

Diabetic Retinopathy Occurs when the tiny blood vessels inside 
the retina at the back of the eye are dam-

aged as a result of diabetes.

Unclear association but may contribute to disability-
associated UI.

Medications Some medicines such as diuretics and 
GLMs can cause euglycaemic ketoacidosis

Multimorbidity The presence of two or more chronic medi-
cal conditions in an individual

High treatment burden, increase risk of polyphar-
macy, and lower quality of life. Potential effects on 

mobility and cognition – resulting in disability-asso-
ciated UI.

Polypharmacy The use of five or more regular medica-
tions

Increased risk of adverse drug interactions that affect 
ability to function.

Obesity An excess of body fat Increases intra-abdominal pressure that exerts 
downwards pressure on the pelvic floor and com-

promises the continence mechanism, particularly in 
women – resulting in stress UI.

Table 2: Diabetes factors associated with UI.
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Clinical  
Considerations Why They Matter Things to 

Think About Suggested Assessment Outcome  
Indicators

Age and gender UI can occur at any age but 
older people are at increased 

risk.

Older people may have cogni-
tive impairment/dementia, 

which increases the risk of UI.

UI is more common in women 
but also occurs in men.

UI affects self-care capacity, 
dignity and quality of life.

People are reluctant to disclose 
their bladder and bowel symp-
toms and they can be missed.

The person 
may have UI or 
other LUTS e.g. 
nocturia, UTI.

The possibility 
of coexisting UI 
during periods 

of hypergly-
caemia and 

nocturia.

The potential 
underlying 

causes of UI.

Undertaking a 
basic assess-
ment – ask 

relevant ques-
tions.

Referring the 
person to a 
continence 

expert and or 
for comprehen-

sive geriatric 
assessment

The Incontinence Symptom Severity Index 
(62) e.g. over the past month:

•	 How often have you had a sensation of 
not emptying your bladder completely 
after you finished urinating, had a weak 
stream or had to push or strain to uri-
nate?

•	 How often have you found it difficult to 
postpone urination?

•	 How many times did you most typical-
ly get up to urinate from the time you 
went to bed at night until the time you 
got up in the morning?

•	 How many times during the day did you 
typically have to urinate?

•	 How often have you had urine leakage 
related to activity such as coughing, 
sneezing, or exercise?

•	 How often have you leaked because of a 
strong urge to urinate

•	 If you leak with activity, over the past 
month, at what level of activity did you 
experience leakage?

•	 How often have you used pads for pro-
tection?

The ICIQ-UI Short Form (63)

•	 How often do you leak?

•	 How much urine do you usually leak 
(whether you wear protection or not)?

•	 Overall, how much does leaking urine 
interfere with your everyday life?

•	 When does urine leak?

The AUSDrisk and the ADA risk tools are 
used to screen for T2DM.

People with 
diabetes and 
coexisting UI 
risk factors 

(Table 2) are 
screened for 
UI and LUTS 

in all care set-
tings.

People 
screened at 

risk of UI 
and LUTS are 
referred for 
comprehen-
sive assess-
ment and 

management.

People 
presenting 
with UI and 

LUTS are 
screened for 
undiagnosed 
diabetes, es-

pecially older 
people and 
those with 

one of more 
of the condi-
tions listed in 

table 2.
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Diabetes factors 
associated with 

UI

Hyperglycaemia is associated 
with short and long-term dia-

betes complications.

Short term complications

•	 Infections such as 
UTIs and other infec-
tions.

Long term complications

•	 Retinopathy

•	 Nephropathy

•	 Dementia

•	 Gastroparesis

When and how 
to ask about UI 
(how to ask rel-
evant questions 

in a way that 
helps people 
disclose their 
symptoms).

When to un-
dertake basic 
UI screening/
assessment.

Include UI as-
sessment in the 
RACGP Annual 
Cycle of Care 

but also consid-
er undertaking 
an assessment 

when health 
status changes.

Whether there 
is a need to 
review the 

diabetes man-
agement plan if 
hyperglycaemia 

is prolonged.

Related risks 
e.g. cognitive 
changes, falls, 
dehydration, 

discomfort, ef-
fects on quality 
of life, infection 

risk.

Inadequate 
absorption of 
nutrient and 

oral medicines 
in the presence 
of gastroparesis

Ask about/consider UI and other bladder 
symptoms during episodes of hypergly-
caemia and during annual complication 

screening

UI screening 
is included in 
the diabetes 
annual cycle 
of care and 

documented 
in the per-

son’s medical 
record.

People 
presenting 

with bladder 
symptoms are 
screened for 
undiagnosed 

diabetes.

People with 
diabetes have 

a person-
alised sick 

day care plan 
that includes 
managing UI.

Hypergly-
caemia is 
identified 

and managed 
early to pre-

vent polyuria, 
dehydration 
and electro-
lyte loss that 
can lead to 

DKA or HHS 
and hospital 
admission.
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Medicines Consider whether SGLT-2, 
diuretics and metformin could 

be contributing to actual or 
potential UI or FI.

Ask about complementary 
medicines use. Some herbal 
medicines affect the urinary 

tract.

The effects of 
cardiovascular, 

renal and/or 
gastrointes-
tinal disease 
on medicine 
distribution, 
metabolism 

and excretion, 
and therefore 
effectiveness.

Use non-med-
icine options 

where safe and 
evidence-based 
e.g. to manage 
constipation.

Need for mi-
cronutrient re-
placement e.g. 

vitamin B12 with 
Metformin.

Anaemia can be 
associated with 

renal disease 
and metformin.

Medicines review.

Medicines self-management review.

Anaemia can contribute to low/normal 
HbA1c and be misleading about actual 

glycaemic status.

Medicine 
reviews are 
documented 

in the per-
son’s medical 

record.

People with 
diabetes are 

provided with 
personalised 

medicine 
education.

Medicines 
likely to 

cause adverse 
events are 
stopped or 
doses ad-

justed before 
medical and 
surgical pro-

cedures when 
indicated e.g. 

metformin 
and SGLT-2 
medicines.

The safety 
of these medi-
cines should 

be reassessed 
after the indi-
vidual recov-
ers from the 
episode and 
the medicine 

recommenced 
when safe.

Weight UI is associated with obesity Whether it is 
possible to 

improve diet 
and activity to 

manage weight.

Effects of 
weight on 

joints.

Presence of sar-
copenia and/

or frailty where 
weight loss is 

often contrain-
dicated.

Weight loss > 
10KG in the 

preceding six 
months may 

be an indicator 
of reduced life 

expectancy.

Monitor weight and provide appropriate 
advice about weight management.

Rapid weight loss may be a prognostic indi-
cator of reducing life expectancy.

Person’s 
weight is 

monitored 
and docu-
mented.

Diet and activity These affect weight and general 
health as well as risk of UI.

Whether it is 
possible to 

make dietary 
changes.

Consider risk 
of micronutri-
ent deficiency 
and benefits of 
supplements 
e.g. iron and 
vitamin B12.

Dietary assessment.

Frailty status.

The indi-
vidual has a 
documented 
personalised 

diet and activ-
ity plan

Table 3: Factors for clinicians to consider when planning care for people with diabetes.

Conceptual Framework for Integrating Continence Screening and Management into ‘Usual’ Diabetes Care

40



Citation: Trisha Dunning and Joan Ostaszkiewicz. “Conceptual Framework for Integrating Continence Screening and Management into 
‘Usual’ Diabetes Care”. EC Diabetes and Metabolic Research 5.3 (2021): 32-45.

Figure 1: Conceptual framework for integrating continence screening and management  
with usual diabetes care and the diabetes/chronic disease trajectory.

Figure 1: Conceptual framework for integrating continence screening and management with usual diabetes care and 

the diabetes/chronic disease trajectory. 

 

  Disease trajectory Screening, management and care planning  

 
 
 

• Functional assessment 
including diabetes-self 
care. 

• HbA1c and episodes of 
hyperglycaemia/hypoglycaemi
a. 

• Medicine-related adverse 
event risk screening. 

• Continence risk screening. 
• If indicated, ask about social 

factors such as visiting the 
toilet more than eight times 
per day, urinary urgency, 
nocturia, smelly or discoloured 
urine, whether the person 
reduces their fluid intake and 
avoids travelling long 
distances, has constipation or 
diarrhoea. 

Usual diabetes management but consider whether HbA1c and blood 
glucose target ranges are safe and whether hyperglycaemia could 
exacerbate or contribute to incontinence. 
Preventative care: health screening e.g. for cancer, vaccination status 
and dental checks. Treat reversible inter-current illness that could 
contribute to incontinence or be caused by a UTI. 
Fluid restriction can lead to dehydration and confusion. 
UTI can be ‘silent’ (present without classical symptoms) in people with 
diabetes. 
Medicine review to manage medicines that can contribute to 
incontinence e.g. Metformin and antibiotics (diarrhoea) SGLT-2 
inhibitors (urinary frequency) 
Diet review to manage obesity if indicated but consider the risk of weight 
loss on older people’s sarcopenia and frailty status. 
Tailor sick day care plans to individual risk and to 
minimise hyperglycaemia and its effects on continence. 
Create opportunities that enable the individual to disclose 
continence isues. 
Provide advice about weight management, drinking sufficient fluid to 
avoid dehydration and electrolyte changes, avoid bladder irritants such 
as alcohol, and fully empty their bladder. 
Consider opportunities for appropriate exercise including 
opportunistic exercise. 

  
 

  Declining function  

• Comorbidities 
• Polypharmacy 
• Foot leg ulcers 
• Severe hypoglycaemia 
• Depression, social isolation 
• Frailty 
• Falls 
• Cognitive changes or dementia 
• Social isolation 
• Incontinence (UI and/or FI) 
• Carer burden – a predictor of 

the care recipient admission 
to a care home 

Continue complication assessments including screening for UI and FI. 
Refer for continence/geriatric assessment and management advice. 
Assess frailty status before surgery and before and after hospitalisation. 
Regular medicine reviews and stop medicines where possible. 
Revise HbA1c and other target ranges to avoid hypo and hyperglycaemia. 
Undertake continence screening. 
May need protein and other supplements if malnourished and losing 
weight. 
Provide/reinforce continence education such as managing weight 
and diet, allowing time to fully empty the bladder, signs and 
symptoms of UTI and how to report them. 
Treat reversible inter-current illness such as UTI. 

  
 

  Significant deficits  

• Falls 
• Frequent admission to 

hospital or emergency 
department 

• Declining will to live 
• Self-rated future health 
• Carer not able to cope 
• Approaching the end of life 

Incontinence can occur at the end of life and cause distress and affect 
the person’s dignity. 
Palliative care/geriatric assessment and review Advance Care Directive. 
Medicine review may continue insulin in T1DM, consider stopping 
GLMs and commencing insulin in T2DM. 
Offer dignity therapy if available. 

  

Well and functionally 
independent 

Conceptual Framework for Integrating Continence Screening and Management into ‘Usual’ Diabetes Care

41



Citation: Trisha Dunning and Joan Ostaszkiewicz. “Conceptual Framework for Integrating Continence Screening and Management into 
‘Usual’ Diabetes Care”. EC Diabetes and Metabolic Research 5.3 (2021): 32-45.

The framework highlights the need for comprehensive assessment and care planning, consistent with the Australian Commission on 
Safety and Quality in Health Care (ACSQHC) Standards, and the Aged Care Quality Standards, which are currently being implemented 
throughout Australia [60,61]. Although the framework has not been formally evaluated, it could help clinicians and policy makers inte-
grate continence screening and management into usual diabetes care. In the process, stigma will be reduced and people with diabetes 
could be more likely to disclose their UI symptoms to clinicians and significant others. 

Summary and implications for practice

Older age is a risk factor for diabetes as well as multiple comorbidities, many of which are implicated in UI. As the population ages, 
the number of people living with T1DM, T2DM and bladder or LUTS will substantially increase. UI is closely associated with diabetes and 
many of the associated complications. It also occurs in people with diabetes for non-diabetes-related reasons. Both conditions can rob 
people of their quality of life, dignity and personhood.

Diabetes experts, especially diabetes educators are in an ideal position to screen people with diabetes for UI. Similarly, continence 
experts are in an ideal position to identify people with undiagnosed diabetes. Information about UI, including how to undertake a basic 
continence assessment, should be included in diabetes education courses focussing on identifying the presence of these symptoms, and 
the need for early referral for diagnosis and treatment or management. 

Conclusion

Helping people seek treatment or live with UI and diabetes is a key aspect of supporting an individual’s dignity and personhood. The 
new conceptual framework adds value to existing diabetes management and incontinence nursing care by linking ways to screen for UI 
and integrate incontinence care into existing diabetes care practices. Although the framework is not formally tested, the model is based 
on relevant evidence and makes clinical sense. It could improve the care of people with diabetes and incontinence.

Acknowledgements

The authors thank Georgie Lee for her help in the preparation of the manuscript for publication.

Conflict of Interests

The authors declare no conflict of interest

Author Contributions 

Both authors contributed equally to the conceptualisation, planning, writing and final approval of this review.

Bibliography

1.	 Abrams P., et al. “The standardisation of terminology of lower urinary tract function: report from the Standardisation Sub‐committee 
of the International Continence Society”. Neurourology and Urodynamics: Official Journal of the International Continence Society 21.2 
(2002): 167-178.

2.	 Felde G., et al. “Anxiety and depression associated with urinary incontinence. A 10‐year follow‐up study from the Norwegian HUNT 
study (EPINCONT)”. Neurourology and Urodynamics 36.2 (2017): 322-328.

3.	 Grimby A., et al. “The influence of urinary incontinence on the quality of life of elderly women”. Age and Ageing 22.2 (1993): 82-89.

4.	 John G., et al. “Urinary incontinence as a predictor of death: a systematic review and meta-analysis”. PloS One 11.7 (2016): e0158992.

Conceptual Framework for Integrating Continence Screening and Management into ‘Usual’ Diabetes Care

42

https://pubmed.ncbi.nlm.nih.gov/12559262/
https://pubmed.ncbi.nlm.nih.gov/12559262/
https://pubmed.ncbi.nlm.nih.gov/12559262/
https://pubmed.ncbi.nlm.nih.gov/26584597/
https://pubmed.ncbi.nlm.nih.gov/26584597/
https://pubmed.ncbi.nlm.nih.gov/8470564/
https://pubmed.ncbi.nlm.nih.gov/27410965/


Citation: Trisha Dunning and Joan Ostaszkiewicz. “Conceptual Framework for Integrating Continence Screening and Management into 
‘Usual’ Diabetes Care”. EC Diabetes and Metabolic Research 5.3 (2021): 32-45.

5.	 Friedman SM., et al. “Characteristics predicting nursing home admission in the program of all-inclusive care for elderly people”. The 
Gerontologist 45.2 (2005): 157-166.

6.	 Stenzelius K., et al. “Older women and men with urinary symptoms”. Archives of Gerontology and Geriatrics 43.2 (2006): 249-265.

7.	 International Diabetes Federation. IDF Diabetes Atlas. 9th ed: IDF (2019).

8.	 Australian Institute of Health Welfare. Deaths among people with diabetes in Australia, 2009–2014. Canberra: AIHW. Report No.: Cat 
no. CVD 79 (2017).

9.	 Diabetes Australia. Type 2 Diabetes (2015). 

10.	 Larsson SC., et al. “Diabetes mellitus and risk of colorectal cancer: a meta-analysis”. Journal of the National Cancer Institute 97.22 
(2005): 1679-1687.

11.	 American Geriatrics Society Expert Panel on the Care of Older Adults with Diabetes Mellitus. Guidelines abstracted from the Ameri-
can Geriatrics Society guidelines for improving the care of older adults with diabetes mellitus: 2013 update”. Journal of the American 
Geriatrics Society 61.11 (2013): 2020-2026.

12.	 DECODE Study Group. “Age-and sex-specific prevalences of diabetes and impaired glucose regulation in 13 European cohorts1”. Dia-
betes Care 26.1 (2003): 61-69.

13.	 Dunstan DW., et al. “The rising prevalence of diabetes and impaired glucose tolerance: the Australian Diabetes, Obesity and Lifestyle 
Study”. Diabetes Care 25.5 (2002): 829-834.

14.	 Gruneir A., et al. “Comorbidity burden and health services use in community-living older adults with diabetes mellitus: a retrospec-
tive cohort study”. Canadian Journal of Diabetes 40.1 (2016): 35-42.

15.	 McBean AM., et al. “Differences in diabetes prevalence, incidence, and mortality among the elderly of four racial/ethnic groups: 
whites, blacks, Hispanics, and Asians”. Diabetes Care 27.10 (2004): 2317-2324.

16.	 American Diabetes Association. Standards of Medical Care (2018). 

17.	 Diabetes Control Complications Trial Research Group. The effect of intensive treatment of diabetes on the development and progres-
sion of long-term complications in insulin-dependent diabetes mellitus”. New England Journal of Medicine 329.14 (1993): 977-986.

18.	 United Kingdom Prospective Study. Intensive blood-glucose control with sulphonylureas or insulin compared with conventional 
treatment and risk of complications in patients with type 2 diabetes (UKPDS 33)”. The Lancet 352.9131 (1998): 837-853.

19.	 Umpierrez GE., et al. “Hyperglycemia: an independent marker of in-hospital mortality in patients with undiagnosed diabetes”. The 
Journal of Clinical Endocrinology and Metabolism 87.3 (2002): 978-982.

20.	 Royal Australian College of General Practitioners, Diabetes Australia”. General Practice Management of Type 2 Diabetes (2016).

21.	 National Institute for Health and Care Excellence. Type 2 Diabetes in Adults: Management (2019).

22.	 World Health Organization. Evidence profile: urinary incontinence”. Integrated care for older people (ICOPE) (2017). 

23.	 Deloitte Access Economics. The economic impact of incontinence in Australia (2011). 

24.	 Milsom I., et al. “Epidemiology of urinary (UI and faecal (FI) incontinence, pelvic organ prolapse (POP) and anal (AI) incontinence. In: 
Abrams P, Cardozo L, Wagg A, Wein A, editors. Incontinence. 6th ed. Anheim, The Netherlands: ICS-ICUD (2017): 1-142.

Conceptual Framework for Integrating Continence Screening and Management into ‘Usual’ Diabetes Care

43

https://pubmed.ncbi.nlm.nih.gov/15799980/
https://pubmed.ncbi.nlm.nih.gov/15799980/
https://pubmed.ncbi.nlm.nih.gov/16384617/
https://www.diabetesatlas.org/en/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5454617/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5454617/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4064258/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4064258/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4064258/
https://pubmed.ncbi.nlm.nih.gov/12502659/
https://pubmed.ncbi.nlm.nih.gov/12502659/
https://pubmed.ncbi.nlm.nih.gov/11978676/
https://pubmed.ncbi.nlm.nih.gov/11978676/
https://pubmed.ncbi.nlm.nih.gov/26778680/
https://pubmed.ncbi.nlm.nih.gov/26778680/
https://pubmed.ncbi.nlm.nih.gov/15451894/
https://pubmed.ncbi.nlm.nih.gov/15451894/
https://pubmed.ncbi.nlm.nih.gov/8366922/
https://pubmed.ncbi.nlm.nih.gov/8366922/
https://pubmed.ncbi.nlm.nih.gov/9742976/
https://pubmed.ncbi.nlm.nih.gov/9742976/
https://pubmed.ncbi.nlm.nih.gov/11889147/
https://pubmed.ncbi.nlm.nih.gov/11889147/
https://www.racgp.org.au/FSDEDEV/media/documents/Clinical%20Resources/Guidelines/Diabetes/General-practice-management-of-type-2-diabetes_1.pdf
https://www.nice.org.uk/guidance/ng28
https://www.who.int/ageing/health-systems/icope/evidence-centre/ICOPE-evidence-profile-urinary-incont.pdf
https://www2.deloitte.com/content/dam/Deloitte/au/Documents/Economics/deloitte-au-economics-impact-incontinence-australia-190411.pdf
https://www.ics.org/Publications/ICI_4/files-book/comite-1.pdf
https://www.ics.org/Publications/ICI_4/files-book/comite-1.pdf


Citation: Trisha Dunning and Joan Ostaszkiewicz. “Conceptual Framework for Integrating Continence Screening and Management into 
‘Usual’ Diabetes Care”. EC Diabetes and Metabolic Research 5.3 (2021): 32-45.

25.	 Covinsky KE., et al. “The last 2 years of life: functional trajectories of frail older people”. Journal of the American Geriatrics Society 51.4 
(2003): 492-498.

26.	 D’Ancona C., et al. “The International Continence Society (ICS) report on the terminology for adult male lower urinary tract and pelvic 
floor symptoms and dysfunction”. Neurourology and Urodynamics 38.2 (2019): 433-477.

27.	 Apostolidis A., et al. “Neurologic urinary and faecal incontinence”. In: Abrams P, Cardozo L, Wagg A, Wein A, editors. Incontinence. 6th 
ed. Anheim, The Netherlands: ICS-ICUD (2017): 1093-1308.

28.	 Salvatore C., et al. “Pathophysiology of urinary incontinence, faecal incontinence and pelvic organ prolapse. In: Abrams P, Cardozo L, 
Wagg A, Wein A, editors. Incontinence. 6th ed. Anheim, The Netherlands: ICS-ICUD (2017).

29.	 Gorina Y., et al. “Prevalence of incontinence among older Americans (2014).

30.	 Markland AD., et al. “Correlates of urinary, fecal, and dual incontinence in older African‐American and white men and women”. Journal 
of the American Geriatrics Society 56.2 (2008): 285-290.

31.	 Matthews CA., et al. “Risk factors for urinary, fecal or dual incontinence in the Nurses’ Health Study”. Obstetrics and Gynecology 122.3 
(2013): 539.

32.	 Wu JM., et al. “Urinary, fecal, and dual incontinence in older US adults”. Journal of the American Geriatrics Society 63.5 (2015): 947-
953.

33.	 Haines HM., et al. “Prevalence and management of diabetes in residential aged care facilities in north-east Victoria, Australia”. Austra-
lian Family Physician 45.12 (2016): 908.

34.	 Kohler M., et al. “Incontinence in nursing home residents with dementia”. Zeitschrift für Gerontologie und Geriatrie 51.1 (218): 48-53.

35.	 Newton CA., et al. “Prevalence, quality of care, and complications in long term care residents with diabetes: a multicenter observa-
tional study”. Journal of the American Medical Directors Association 14.11 (2013): 842-846.

36.	 Offermans MP., et al. “Prevalence of urinary incontinence and associated risk factors in nursing home residents: a systematic review”. 
Neurourology and Urodynamics: Official Journal of the International Continence Society 28.4 (2009): 288-294.

37.	 Saga S., et al. “Prevalence and correlates of fecal incontinence among nursing home residents: a population-based cross-sectional 
study”. BMC Geriatrics 13.1 (2013): 87.

38.	 Wagg A., et al. “Incontinence in Frail Older Persons”. In: Abrams P, Cardozo L, Wagg A, Wein A, editors. Incontinence. Anheim, The 
Netherlands: ICS-ICUD (2017): 1309-1442.

39.	 Yoo R and Spencer M. “Continence Promotion and Successful Aging: The Role of the Multidisciplinary Continence Clinic”. Geriatrics 
3.4 (2018): 91.

40.	 Phelan S., et al. “Weight loss prevents urinary incontinence in women with type 2 diabetes: results from the Look AHEAD trial”. The 
Journal of Urology 187.3 (2012): 939-944.

41.	 Breyer BN., et al. “Intensive lifestyle intervention reduces urinary incontinence in overweight/obese men with type 2 diabetes: re-
sults from the Look AHEAD trial”. The Journal of Urology 192.1 (2014): 144-149.

42.	 Hunter KF and Wagg AS. “Improving nurse engagement in continence care”. Nursing: Research and Reviews (2018): 1.

43.	 Vethanayagam N., et al. “Understanding help‐seeking in older people with urinary incontinence: an interview study”. Health and So-
cial Care in the Community 25.3 (2017): 1061-1069.

Conceptual Framework for Integrating Continence Screening and Management into ‘Usual’ Diabetes Care

44

https://psycnet.apa.org/record/2003-02637-004
https://psycnet.apa.org/record/2003-02637-004
https://pubmed.ncbi.nlm.nih.gov/30681183/
https://pubmed.ncbi.nlm.nih.gov/30681183/
https://www.ics.org/Publications/ICI_4/files-book/Comite-10.pdf
https://www.ics.org/Publications/ICI_4/files-book/Comite-10.pdf
https://www.ics.org/Publications/ICI_4/files-book/Comite-4.pdf
https://www.ics.org/Publications/ICI_4/files-book/Comite-4.pdf
https://pubmed.ncbi.nlm.nih.gov/24964267/
https://pubmed.ncbi.nlm.nih.gov/18070007/
https://pubmed.ncbi.nlm.nih.gov/18070007/
https://pubmed.ncbi.nlm.nih.gov/23921863/
https://pubmed.ncbi.nlm.nih.gov/23921863/
https://pubmed.ncbi.nlm.nih.gov/25940401/
https://pubmed.ncbi.nlm.nih.gov/25940401/
https://pubmed.ncbi.nlm.nih.gov/27903042/
https://pubmed.ncbi.nlm.nih.gov/27903042/
https://pubmed.ncbi.nlm.nih.gov/27599818/
https://www.sciencedirect.com/science/article/abs/pii/S1525861013004593
https://www.sciencedirect.com/science/article/abs/pii/S1525861013004593
https://www.researchgate.net/publication/23975494_Prevalence_of_Urinary_Incontinence_and_Associated_Risk_Factors_in_Nursing_Home_Residents_A_Systematic_Review
https://www.researchgate.net/publication/23975494_Prevalence_of_Urinary_Incontinence_and_Associated_Risk_Factors_in_Nursing_Home_Residents_A_Systematic_Review
https://pubmed.ncbi.nlm.nih.gov/24119057/
https://pubmed.ncbi.nlm.nih.gov/24119057/
https://www.researchgate.net/publication/329745650_Continence_Promotion_and_Successful_Aging_The_Role_of_the_Multidisciplinary_Continence_Clinic
https://www.researchgate.net/publication/329745650_Continence_Promotion_and_Successful_Aging_The_Role_of_the_Multidisciplinary_Continence_Clinic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3646565/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3646565/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4133305/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4133305/
https://www.dovepress.com/improving-nurse-engagement-in-continence-care-peer-reviewed-article-NRR
https://pubmed.ncbi.nlm.nih.gov/27860034/
https://pubmed.ncbi.nlm.nih.gov/27860034/


Citation: Trisha Dunning and Joan Ostaszkiewicz. “Conceptual Framework for Integrating Continence Screening and Management into 
‘Usual’ Diabetes Care”. EC Diabetes and Metabolic Research 5.3 (2021): 32-45.

44.	 Shaw C., et al. “Is the belief that urinary incontinence is normal for ageing related to older Canadian women’s experience of urinary 
incontinence?” International Urogynecology Journal 30.12 (2019): 2157-2160.

45.	 Szabó L., et al. “A drop of self-confidence program about urinary incontinence”. Neurourology and urodynamics (2021).

46.	 Minassian VA., et al. “The iceberg of health care utilization in women with urinary incontinence”. International Urogynecology Journal 
23.8 (2021): 1087-1093.

47.	 Brown JS., et al. “Prevalence and risk factors for urinary incontinence in women with type 2 diabetes and impaired fasting glucose: 
findings from the National Health and Nutrition Examination Survey (NHANES) 2001–2002”. Diabetes Care 29.6 (2006): 1307-1312.

48.	 Wessells H., et al. “Burden of Urological Complications in Men and Women With Long-standing Type 1 Diabetes in the Diabetes 
Control and Complications Trial/Epidemiology of Diabetes Interventions and Complications Cohort”. Diabetes Care 41.10 (2018): 
2170-2177.

49.	 Brown JS. “Diabetic Cystopathy-What Does it Mean?” The Journal of Urology 181.1 (2009): 13.

50.	 Arrellano-Valdez F., et al. “A comprehensive review of urologic complications in patients with diabetes”. Springerplus 3.1 (2014): 1-8.

51.	 Jackson R., et al. “Urinary incontinence in elderly women: findings from the Health, Aging, and Body Composition Study”. Obstetrics 
and Gynecology 104.2 (2004): 301-307.

52.	 Jackson S., et al. “Urinary incontinence and diabetes in postmenopausal women”. Diabetes Care 28.7 (2005): 1730-1738.

53.	 Lifford KL., et al. “Type 2 diabetes mellitus and risk of developing urinary incontinence”. Journal of the American Geriatrics Society 
53.11 (2005): 1851-1857.

54.	 Finkelstein MM. “Medical conditions, medications, and urinary incontinence. Analysis of a population-based survey”. Canadian Fam-
ily Physician 48.1 (2002): 96-101.

55.	 Frasca F., et al. “The role of insulin receptors and IGF-I receptors in cancer and other diseases”. Archives of Physiology and Biochemistry 
114.1 (2008): 23-37.

56.	 Vikram A., et al. “Increased cell proliferation and contractility of prostate in insulin resistant rats: linking hyperinsulinemia with 
benign prostate hyperplasia”. The Prostate 70.1 (2010): 79-89.

57.	 Barbosa AMP., et al. “Urinary incontinence and vaginal squeeze pressure two years post-cesarean delivery in primiparous women 
with previous gestational diabetes mellitus”. Clinics 66.8 (2011): 1341-1345. 

58.	 Barbosa AM., et al. “Effectiveness of the pelvic floor muscle training on muscular dysfunction and pregnancy specific urinary incon-
tinence in pregnant women with gestational diabetes mellitus: A systematic review protocol”. Plos One 15.12 (2020): e0241962.59.

59.	 Jacobson AM., et al. “Relationship of urologic complications with health-related quality of life and perceived value of health in men 
and women with type 1 diabetes: the Diabetes Control and Complications Trial/Epidemiology of Interventions and Complications 
(DCCT/EDIC) cohort”. Diabetes Care 38.10 (2015): 1904-1912.

60.	 Australian Commission on Safety and Quality in Healthcare (ACSQH). National Safety and Quality Service Standards. 2nd edition. 
Sydney: ACSQH (2017).

61.	 Australian Government Department of Health. Aged Care Quality Standards (2019). 

62.	 Sandvik H., et al. “A severity index for epidemiological surveys of female urinary incontinence: comparison with 48‐hour pad‐weigh-
ing tests”. Neurourology and Urodynamics: Official Journal of the International Continence Society 19.2 (2000): 137-145.

63.	 Avery K., et al. “ICIQ: a brief and robust measure for evaluating the symptoms and impact of urinary incontinence”. Neurourology and 
Urodynamics: Official Journal of the International Continence Society 23.4 (2004): 322-330.

Volume 5 Issue 3 March 2021
©All rights reserved by Trisha Dunning and Joan Ostaszkiewicz.

Conceptual Framework for Integrating Continence Screening and Management into ‘Usual’ Diabetes Care

45

https://pubmed.ncbi.nlm.nih.gov/30796477/
https://pubmed.ncbi.nlm.nih.gov/30796477/
https://pubmed.ncbi.nlm.nih.gov/33527446/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3905313/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3905313/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1557358/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1557358/
https://pubmed.ncbi.nlm.nih.gov/30104298/
https://pubmed.ncbi.nlm.nih.gov/30104298/
https://pubmed.ncbi.nlm.nih.gov/30104298/
https://pubmed.ncbi.nlm.nih.gov/19012909/
https://pubmed.ncbi.nlm.nih.gov/25332855/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5258849/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5258849/
https://pubmed.ncbi.nlm.nih.gov/15983327/
https://www.researchgate.net/publication/7494586_Type_2_Diabetes_Mellitus_and_Risk_of_Developing_Urinary_Incontinence
https://www.researchgate.net/publication/7494586_Type_2_Diabetes_Mellitus_and_Risk_of_Developing_Urinary_Incontinence
https://pubmed.ncbi.nlm.nih.gov/11852617/
https://pubmed.ncbi.nlm.nih.gov/11852617/
https://pubmed.ncbi.nlm.nih.gov/18465356/
https://pubmed.ncbi.nlm.nih.gov/18465356/
https://www.researchgate.net/publication/26856993_Increased_Cell_Proliferation_and_Contractility_of_Prostate_in_Insulin_Resistant_Rats_Linking_Hyperinsulinemia_With_Benign_Prostate_Hyperplasia
https://www.researchgate.net/publication/26856993_Increased_Cell_Proliferation_and_Contractility_of_Prostate_in_Insulin_Resistant_Rats_Linking_Hyperinsulinemia_With_Benign_Prostate_Hyperplasia
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3161209/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3161209/
https://pubmed.ncbi.nlm.nih.gov/33284811/
https://pubmed.ncbi.nlm.nih.gov/33284811/
https://pubmed.ncbi.nlm.nih.gov/26203062/
https://pubmed.ncbi.nlm.nih.gov/26203062/
https://pubmed.ncbi.nlm.nih.gov/26203062/
https://pubmed.ncbi.nlm.nih.gov/10679830/
https://pubmed.ncbi.nlm.nih.gov/10679830/
https://pubmed.ncbi.nlm.nih.gov/15711316/
https://pubmed.ncbi.nlm.nih.gov/15711316/

