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Objectives
To assess the impact of urinary incontinence (UI) on health outcomes over the entire spectrum of acute stroke severity
(National Institutes of Health Stroke Scale [NIHSS] scores: 0–42), due to a paucity of data on patients with milder strokes.

Patients and Methods
Data were prospectively collected (2014–2016) from the Sentinel Stroke National Audit Programme (1593 men, 1591
women; mean [SD] age 76.8 [13.3] years) admitted to four UK hyperacute stroke units (HASUs). Relationships between
variables were assessed by multivariable logistic regression. Data were adjusted for age, sex, comorbidities, pre-stroke
disability and intra-cranial haemorrhage, and presented as odds ratios with 95% confidence intervals.

Results
Amongst patients with no symptoms or a minor stroke (NIHSS scores of 0–4), compared to patients without UI, patients
with UI had significantly greater risks of poor outcomes including: in-hospital mortality; disability at discharge; in-hospital
pneumonia; urinary tract infection within 7 days of admission; prolonged length of stay on the HASU; palliative care by
discharge; activity of daily living (ADL) support, and new discharge to care home. In patients with more moderate stroke
(NIHSS score of 5–15) the same outcomes were identified; being at greater risk for patients with UI, except for palliative
care by discharge and ADL support. With the highest stroke severity group (NIHSS score of 16–48) all outcomes were
identified except in-patient mortality, pneumonia, and ADL support. However, odds ratios diminished as NIHSS scores
increased.

Conclusions
Urinary incontinence is a useful indicator of poor short-term outcomes in older patients with an acute stroke, but
irrespective of stroke severity. This provides valuable information to healthcare professionals to identify at-risk individuals.
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Introduction
Urine storage and voiding by the lower urinary tract in
humans is controlled by a complex network of neural circuits
in the brain and spinal cord [1,2]. Disruption of these
circuits with diseases, such as stroke, can be associated with
urinary incontinence (UI); defined clinically as any involuntary
leakage of urine [3]. It is thought that UI amongst patients
with stroke is due to suprapontine lesions, which result in loss

of voluntary inhibition of voiding [4]. However, the occurrence
of UI is not limited to damage of a specific area of the brain,
e.g., pre-frontal cortex, but relates to the extent (size) of
cerebral lesions [5]. There are several types of UI arising from
various pathophysiological mechanisms. Stress, urge, overflow
or mixed UI are common, whilst reflex and functional UI, as
well as nocturnal enuresis is also possible. [4,6]. Data from the
Sentinel Stroke National Audit Programme (SSNAP) in the
UK between 1998 and 2004 showed UI was present within
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1 week after an acute stroke (early phase) in 30–44% of
patients, which reduced to 15–20% at discharge. There were
also 8–9% of patients with pre-stroke UI [7]. Similar studies
from Germany and Australia have shown higher rates (53%) of
UI occurring in this early post-stroke phase [8] and 12 months
later (32–38%) [8,9].

Although stroke severity, commonly assessed by the National
Institutes of Health Stroke Scale (NIHSS), is an established
indicator of poor outcomes [10], UI in patients with acute
stroke also relates to several adverse outcomes including
mortality [11] and disability [12], such that the incidence of
UI has been suggested as a marker of stroke severity [13,14].
However, the role of UI on the impact of stroke outcomes is
likely to be more complex and remains poorly understood
[13]. Previous research has been hampered by small sample
sizes and few outcome measures [8,9,12,15], and also by a
paucity of knowledge about the independent role of UI on
outcomes (irrespective of stroke severity and other
confounding factors), particularly amongst patients with
either no stroke symptoms or only a minor stroke (NHISS
scores of 0–4). To address this discrepancy, we conducted a
relatively large study on >3000 patients with stroke. The aim
was to examine the impact of UI on outcome measures,
including in-hospital mortality, early infections and
malnutrition, and disability and care support at discharge,
over the entire spectrum of acute stroke severity (NIHSS
scores from 0 to 42).

Patients and Methods
Study Design, Participants and Setting

Through our participation in the SSNAP [16], data were
prospectively collected for all patients admitted with an acute
stroke to four hyperacute stroke units (HASUs) in Surrey,
south England, between January 2014 and February 2016
[17]. Age at stroke onset; sex; and a history of congestive
heart failure (CHF), atrial fibrillation (AF), hypertension,
diabetes mellitus (DM); as well as a previous stroke were all
documented [16,17].

The SSNAP has approval from the Confidentiality Advisory
Group of the Health Research Authority to collect patient
data under section 251 of the National Health Service
Act 2006.

Stroke Diagnosis and Outcome Measures

Stroke was diagnosed on the basis of clinical presentation and
neuroimaging [16,17], and classified as acute ischaemic stroke
or intracranial haemorrhage (ICH). The severity of
stroke symptoms at arrival was assessed by the NIHSS,
ranging from minimum to maximum NIHSS scores of 0–42
(no symptoms to severe stroke symptoms) [16,17].

Urinary incontinence, based on clinical evidence of
involuntary urinary leakage [3], was documented at the time
of admission. Pneumonia was defined as those patients who
received treatment with antibiotics for a newly-acquired
condition. Investigation of a UTI was carried out by
obtaining a mid-stream urine sample, or a fresh sample from
a urinary catheter using an aseptic technique (residual urine
was discarded from the tubing before sample collection from
the catheter sampling port) and sent for culture. Diagnosis of
a UTI was confirmed by a positive urine culture where
bacteria or yeast were present. Pneumonia and UTI were
both diagnosed in the first 7 days following the initial
admission for stroke [16,17]. Patients who were at high risk
of malnutrition were identified by the Malnutrition Universal
Screening Tool (MUST) protocol [18,19]. Length of stay
(LOS) was calculated from the duration between the dates of
arrival to the HASU and discharge from the HASU to any
destination, including patients’ own homes, rehabilitation
units, or care homes.

Pre- and post-stroke disability at the time of discharge were
assessed by the modified Rankin Scale (mRS), ranging from
no disability to severe disability (score 0–5). The level of care
that was planned for patients on discharge included support
for activity of daily living (ADL) and care-home placements
[16,17]. Palliative care at discharge and mortality were also
documented [16]. Patients with UI were assessed by specialist
nurses who shared a management plan with the patient to
promote continence tailored to their individual needs. The
continence plan comprised lifestyle interventions (adequate
fluid intake and avoidance of caffeine-containing drinks),
bladder training, pelvic floor exercises, physical therapies (e.g.,
electrical stimulation) and medications (e.g., muscarinic
receptor antagonists, such as oxybutynin, or b3-adrenoceptor
agonists, such as mirabegron) where appropriate [20].

Categorisation of Variables

Patients with a mRS score of ≥4 were described as having
moderately severe or severe disability. Those with NIHSS
scores of 0, 1–4, 5–15, 16–20, and 21–42 were considered as
having ‘no stroke symptoms’, ‘minor stroke’, ‘moderate
stroke’, ‘moderate-to-severe stroke’, and ‘severe stroke’,
respectively. A prolonged LOS was defined as >14 days on
the HASU.

Statistical Analysis

Statistical analyses were conducted using the Statistical
Package for the Social Sciences (SPSS�) for Windows, version
28.0 (IBM Corp., Armonk, NY, USA). To explore the impact
of UI on patient outcomes with milder stroke severities, we
conducted a multivariable logistic regression (MLR) analysis
and stratification technique by partitioning stroke severity
into three categories according to severity level: no stroke
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symptoms or minor stroke (NIHSS scores of 0–4); moderate
stroke (NIHSS scores of 5–15); moderate-to-severe or severe
stroke (NIHSS scores of 16–42). In the MLR approach, UI
(patients without UI as a reference) was used to predict
outcome measures including: in-patient mortality; disability at
discharge; pneumonia; UTI; risk of malnutrition; prolonged
LOS on the HASU; palliative care decision by discharge; ADL
support; and discharge to care home. Data were adjusted for
confounding factors (age; sex; comorbidities; ICH; and pre-
stroke disability). To enhance the model performance, the
interaction effects of UI and stroke severity on outcome
measures were also examined by incorporating the interaction
term UI 9 stroke severity (continuous variable: NIHSS scores
of 0–42) in MLR model. Included results are expressed as
odds ratios (ORs) and 95% CIs. Data are presented to two
significant figures for percentages and two decimal places
for ORs.

Results
Patient Characteristics

Data from 3184 patients (1593 men and 1591 women), with a
mean (SD) age of 76.8 (13.3) years, were analysed. There
were 5.9% with a history of CHF, 20% with AF, 23% with a
previous stroke, 52% with hypertension, 16% with DM, whilst
pre-stroke disability (mRS score of ≥4) was present in 5.6%.

An acute ischaemic stroke occurred in 84% and ICH in 15%
of patients; 1.0% had an unspecified stroke diagnosis. At the
time of admission, 13% and 39% of patients had no stroke
symptoms or minor symptoms, respectively, 34% had a
moderate stroke, and 7.3% and 6.9% had a moderate-to-
severe and severe stroke, respectively. UI affected 49% of
patients. Amongst patients with UI, 96% had a documented
plan to promote continence. During admission, 15% of
patients died, 11% and 7.6% acquired pneumonia and UTI,
respectively. There were 28% of patients who has a LOS on
the HASUs of >14 days. By discharge, 31% of patients had
disabilities, 27% were at risk of malnutrition, and 6.1% had a
decision made for palliative care. Support for ADL and a new
care home on discharge were required by 17% and 5.6% of
patients, respectively (Table 1).

Stroke Outcomes

Overall, 5.1% of patients died without UI, whilst 25% died
with UI (chi-squared = 258, P < 0.001). The rates and
number of patients with UI increased progressively with the
severity of stroke, with 25% (106/424) and 44% (545/1236) in
those with no symptoms or a minor stroke, rising to 53%
(567/1070) in those with a moderate stroke, and further to
74% (174/234) and 78% (172/220) amongst those with a
moderate-to-severe and severe stroke, respectively (Fig. 1A).

This was mirrored by the increasing rates of in-patient
mortality with corresponding figures of 5% (21/424), 7%
(87/1236), 14% (150/1070), 38% (88/234), and 61% (134/22)
(Fig. 1B).

Representative plots of outcomes showed that within every
category of stroke severity, the rates of mortality (Fig. 2A),
disability at discharge (Fig. 2B) and prolonged LOS on the
HASU (Fig. 2C) were higher in patients with UI than those
without UI. These patterns were also demonstrated for
other outcomes including malnutrition, ADL support
(except for the moderate–severe stroke group) and new
discharge to a care home, as well as pneumonia (except the
most severe stroke group). However, the rates of UTI and
palliative care were higher in those with UI only amongst
the less severe stroke groups (NIHSS score of 0–15;
Fig. S1A–F).

Outcome Measures According to Severity of Stroke

Table 2 shows outcome measures expressed in absolute
numbers and percentage rates ([n/N] 9 100) according to the
three groups of stroke severity: NIHSS scores of 0–4 (no
symptoms or minor stroke), 5–15 (moderate stroke), and
16–42 (moderate-to-severe or severe stroke). Poor outcome

Table 1 Distribution of 3184 patients with acute stroke admitted to HASUs
in Surrey between January 2014 and February 2016.

Variable N (%)

Sex
Men: women 1593: 1591 (50: 50)

Medical history
History of CHF 188 (5.9)
History of AF 645 (20)
History of previous stroke 733 (23)
History of hypertension 1662 (52)
History of DM 515 (16)
History of pre-stroke disability
(mRS score ≥4)

177 (5.6)

Types of stroke
Ischaemic stroke: ICH:
unspecified stroke

2664: 488: 32 (84: 15: 1.0)

Severity of stroke
No stroke symptoms (NIHSS score = 0) 424 (13)
Minor stroke (NIHSS score = 1–4) 1236 (39)
Moderate stroke (NIHSS score = 5–15) 1070 (34)
Moderate-to-severe stroke
(NIHSS score = 16–20)

234 (7.3)

Severe stroke (NIHSS score = 21–42) 220 (6.9)
UI 1564 (49)
Outcome measures
In-patient mortality 480 (15)
Disability by discharge (mRS score ≥4) 989 (31)
Pneumonia 358 (11)
UTI 243 (7.6)
Risk of malnutrition 853 (29)
LOS on HASU >14 days 892 (28)
Palliative care by discharge 193 (6.1)
ADL support 544 (17)
New discharge to care home 177 (5.6)
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measures increased progressively with severity of stroke and
were more prevalent amongst patients with UI compared to
those without UI for every level of stroke severity (except for
UTI and palliative care in those with severe stroke where the
prevalences were lower in those with UI).

Patients with either UI or more severe stroke were at greater
risk of poor health outcomes (except for the lack of
association between stroke severity and new discharge to a
care home). There was an interaction between UI and stroke
severity on outcomes including: mortality, pneumonia and
UTI, a need for palliative care and ADL support by discharge,
whilst this interaction term was not significant in MLR
models for disability, risk of malnutrition, LOS on the HASU
or discharge to a care home (Table 3).

Table 4 shows that amongst patients with no symptoms or
minor stroke (NIHSS scores of 0–4), compared to patients
without UI, those with UI had greater risk of poor outcomes
including mortality: event rates = 15% vs 1.2%, OR = 13.65
(95% CI 6.78–27.49); disability at discharge: event
rates = 32% vs 7.6%, OR = 4.75 (95% CI 3.47–6.51);
pneumonia: event rates = 6.8% vs 2.1%, OR = 3.54 (95% CI
1.98–6.34); UTI developed within 7 days of admission: event
rates = 7.1% vs 1.8%, OR = 3.51 (95% CI 1.92–6.41); high
risk of malnutrition: event rates = 25% vs 8.2%, OR = 3.17
(95% CI 2.35–4.27); prolonged LOS (>14 days) on the HASU:
event rates = 36% vs 15%, OR = 2.72 (95% CI 2.10–3.53);
palliative care: event rates = 5.1% vs 0.6%, OR = 6.79 (95%
CI 2.55–18.06); ADL support: event rates = 22% vs 11%,
OR = 1.86 (95% CI 1.38–2.50); and new discharge to a care

Fig. 1 Percentage rates of UI (A) and mortality (B) amongst patients who presented with different severities of acute stroke.

� 2024 The Authors.
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home: event rates = 5.7% vs 1.9%, OR = 2.30 (95% CI 1.27–
4.16). Amongst patients with moderate stroke (NIHSS scores
of 5–15), compared to patients without UI, those with UI also

had significantly greater risk of mortality: event rates =
22% vs 4.8%, OR = 4.91 (95% CI 3.04–7.93); disability at
discharge: event rates = 49% vs 16.7%, OR = 4.79 (95% CI

Fig. 2 Percentage rates of mortality (A) disability by discharge (B) and prolonged LOS on HASUs (C) amongst patients who presented with different

severities of acute stroke, with or without UI.
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3.47–6.62); pneumonia: event rates = 21% vs 5.4%, OR =
3.85 (95% CI 2.45–6.03); UTI developed within 7 days of
admission: event rates = 14% vs 5.4%, OR = 2.44 (95% CI
1.52–3.90); high risk of malnutrition: event rates = 42% vs

20%, OR = 2.64 (95% CI 1.98–3.52); prolonged LOS
(>14 days) on the HASU: event rates = 56% vs 29%,
OR = 3.14 (95% CI 2.36–4.18); and new discharge to a care
home: event rates = 11% vs 3.8%, OR = 2.57 (95% CI 1.49–

Table 2 The presence of outcome measures expressed in absolute numbers and rates [(n/N) 9 100] according to severity of stroke.

No symptoms to minor stroke
(NIHSS scores = 0–4)

Moderate stroke (NIHSS
scores = 5–15)

Moderate-to-severe stroke or
severe stroke (NIHSS
scores = 16–42)

UI (N = 651) No UI (N = 1009) UI (N = 567) No UI (N = 505) UI (N = 346) No UI (N = 108)
n (%) n (%) n (%) n (%) n (%) n (%)

In-patient mortality 96 (15) 12 (1.2) 126 (22) 24 (4.8) 176 (51) 46 (43)
Disability by discharge
(mRS score ≥4)

209 (32) 77 (7.6) 278 (49) 84 (17) 284 (82) 57 (53)

Pneumonia 44 (6.8) 21 (2.1) 116 (21) 27 (5.4) 115 (34) 35 (32)
UTI 46 (7.1) 18 (1.8) 79 (14) 27 (5.4) 43 (12) 30 (28)
Risk of malnutrition 160 (25) 82 (8.2) 235 (42) 100 (20) 233 (70) 43 (40)
LOS on HASU >14 days 194 (36) 147 (15) 245 (56) 134 (29) 136 (82) 36 (59)
Palliative care by discharge 33 (5.1) 6 (0.6) 31 (5.5) 16 (3.2) 72 (21) 35 (32)
ADL support 124 (23) 112 (11) 131 (30) 119 (25) 43 (26) 15 (24)
New discharge to care home 37 (5.7) 19 (1.9) 61 (11) 19 (3.8) 38 (11) 3 (2.8)

Table 3 Multivariable logistic regression analysis to assess the impact of UI and stroke severity on adverse outcomes amongst patients who presented
with an acute stroke.

Outcome UI* Stroke severity*,† UI 3 stroke severity interaction
OR (95% CI) OR (95% CI) P

In-patient mortality 15.08 (8.45–26.89) 1.23 (1.19–1.28) <0.001
Disability by discharge (mRS score ≥4) 4.35 (3.18–5.95) 1.12 (1.10–1.15) 0.629
Pneumonia 5.39 (3.32–8.76) 1.16 (1.12–1.20) <0.001
UTI 5.47 (3.30–9.07) 1.15 (1.11–1.18) <0.001
Risk of malnutrition 2.97 (2.25–3.92) 1.09 (1.07–1.12) 0.977
LOS on HASU >14 days 2.53 (1.93–3.33) 1.11 (1.08–1.14) 0.281
Palliative care by discharge 6.79 (2.55–18.06) 5.65 (2.66–12.03) <0.001
ADL support 1.84 (1.38–2.47) 1.06 (1.04–1.09) 0.005
New discharge to care home 2.79 (1.65–4.73) 1.02 (0.98–1.07) 0.844

*The variables UI, stroke severity and interaction term (UI 9 stroke severity) were all analysed simultaneously with adjustment for comorbidities
including: CHF, AF, hypertension, DM, previous stroke, ICH, and disability before stroke. †Stroke severity was used as continuous variable (NIHSS
scores: 0–42).

Table 4 Multivariable logistic regression analysis to assess the impact of urinary incontinence on adverse outcomes amongst patients presented with
an acute stroke, stratified by stroke severity.

Outcome Risk amongst patient with UI (no UI as reference) adjusted for age, sex, and comorbidities*

No symptoms to minor stroke
(NIHSS scores = 0–4)

Moderate stroke
(NIHSS scores = 5–15)

Moderate-to-severe stroke or
severe stroke (NIHSS scores = 16–42)

OR (95% CI) OR (95% CI) OR (95% CI)

In-patient mortality 13.65 (6.78–27.49) 4.91 (3.04–7.93) 1.54 (0.96–2.47)
Disability by discharge (mRS score ≥4) 4.75 (3.47–6.51) 4.79 (3.47–6.62) 5.69 (3.31–9.79)
Pneumonia 3.54 (1.98–6.34) 3.85 (2.45–6.03) 1.21 (0.74–1.98)
UTI 3.51 (1.92–6.41) 2.44 (1.52–3.90) 0.39 (0.22–0.68)
Risk of malnutrition 3.17 (2.35–4.27) 2.64 (1.98–3.52) 3.77 (2.35–6.04)
LOS on HASU >14 days 2.72 (2.10–3.53) 3.14 (2.36–4.18) 3.67 (1.82–7.44)
Palliative care by discharge 6.79 (2.55–18.06) 1.36 (0.71–2.61) 0.52 (0.31–0.86)
ADL support 1.86 (1.38–2.50) 1.05 (0.77–1.44) 1.18 (0.57–2.45)
New discharge to care home 2.30 (1.27–4.16) 2.57 (1.49–4.42) 4.20 (1.25–14.06)

*Comorbidities: CHF, AF, hypertension, DM, previous stroke, ICH, and disability before stroke.

� 2024 The Authors.
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4.42); but the UI and non-UI groups did not differ
significantly for the need of palliative care: event rates = 5.5%
vs 3.2%, OR = 1.36 (95% CI 0.71–2.61); and ADL support:
event rates = 30% vs 25%, OR = 1.05 (95% CI 0.77–1.44).
Amongst patients with severe stroke (NIHSS scores of 16–42),
UI continued to be a risk factor of poor outcomes, except for
mortality, infections, ADL support, and palliative care where
the size of ORs diminished.

Discussion
Summary of Main Findings

In this study of a relatively large number of patients
presenting with an acute stroke, we show that UI was an
independent risk factor for many poor healthcare outcomes.
This was apparent across the spectrum of stroke severity and
included patients with no symptoms or minor stroke
symptoms (NIHSS scores of 0–4) and who comprised over
half of all the patients with stroke. Furthermore, there was an
interaction between UI and stroke severity on a number of
health outcomes. To the best of our knowledge, these findings
have not been documented elsewhere.

Risk Factors Associated with UI

We found a range of factors associated with UI including
older age, female sex, previous stroke, comorbidities such as
CHF, AF, and hypertension (but not DM), ICH, as well as
pre-stroke disability (Table S1). Little information is available
in the current literature regarding such risk factors for UI.
Nevertheless, our findings are broadly in line with those from
previous studies [21,22].

Risk of Post-Stroke Mortality and Disability

Previous studies have shown that UI in acute stroke is a risk
factor for post-stroke outcomes [11,12], and are consistent
with our findings. Although UI was comparable to stroke
severity in the prediction of poor outcomes from acute stroke
[13,14], none has sought to examine the impact of UI on
adverse health outcomes from UI independent of stroke
severity, or indeed amongst patients with milder
stroke symptoms. Analysis of the interaction between UI and
stroke severity confirmed the important impact of UI on
mortality amongst patients with milder stroke, whilst the
effect of UI on disability by discharge was not influenced by
the level of stroke severity. Our findings are therefore novel
and have important implications for clinical practice (see
Section Impact of UI on clinical practice below).

Risk of Nosocomial Infections, Malnutrition and LOS

Overall, our observations of a link between UI and these
complications broadly agree with previous studies, including:

pneumonia [23], UTI [23,24] and malnutrition [25], as well
as LOS [26]. However, our findings differ from previous ones,
where these complications related more strongly with UI
amongst patients with milder stroke, particularly for the
development of nosocomial infections. The increase in
prolonged LOS on the HASU, risk of malnutrition, and
nosocomial infections driven by UI form a vicious cycle,
resulting in a reduced ability to recover after a stroke [19,27].
This might be explained by sarcopenia due to reduced
mobility as muscle strength declines by ~5% for each day of
hospitalisation [27].

In line with national guidelines [16], all patients in our study
at risk of malnutrition were reviewed by a dietitian to provide
appropriate nutritional support [19]. It is important to
emphasise that routine screening for asymptomatic bacteriuria
in men and non-pregnant women is not recommended by
the National Institute for Health and Care Excellence, as it is
not harmful, whilst the risk of treatment outweighs any
benefit due to a risk of antibiotic resistance [28]. Our study
has further added to this poorly documented area of research.

Risk of Care Support

Our study also found UI to relate to greater needs for
palliative care, ADL support and care-home destinations, after
discharge to the community, including those with milder
stroke, and has implications about the ability to target better
the greater care needs for post-stroke patients [29]. There are
only a few studies on the influence of UI on ADL support,
institutionalisation, and palliative care for such patients [8].

Impact of UI on Clinical Practice

The observation of increased rates of UI in proportion to
greater stroke severity in this study is consistent with
previously findings [13]. However, previous research often
overlooked the influencing role of stroke severity on the
impact of UI on stroke outcomes. Our study revealed a
disproportionate risk of poor healthcare outcomes from UI in
patients with milder stroke. The number of patients who had
UI amongst those without stroke symptoms upon admission
were >100, which is substantial. It should be borne in mind
that the aim of our study was to examine UI and outcomes
across the entire spectrum of stroke severity, which revealed
that UI is also a risk factor even in milder forms of stroke.
We presented the relative differences in outcomes between
patients with versus those without UI within each category of
stroke severity and found the risk of poor outcomes from UI
were relatively higher in the milder group than in the severe
group for certain outcomes. This observation does not imply
that a greater number of UI amongst the more severe stroke
groups is not clinically important. In patients with severe
stroke, the severity of stroke was most likely to outweigh all
the other factors included in the analysis for outcomes such
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as mortality, whilst UI was equally important for disability.
This observation suggests an uncoupling of association
between UI and stroke severity with respect to stroke
outcomes.

The concept of a geriatric syndrome has been advocated by
geriatricians to describe a cluster of common health
conditions associated with poor health outcomes that
frequently occur in older adults. These health components
include delirium, falls, UI, and frailty [30], some of which,
such as delirium, relate to poor outcomes in patients with
stroke [31]. Indeed, UI is not simply a marker for the
commonly used indicator of stroke severity (NHISS), but
probably reflects other co-existing pathologies that are not
captured by the NIHSS model, and possibly beyond the
features defined by the geriatric syndrome. These factors may
either be those predisposing individuals to stroke (e.g.,
smoking or obesity), or emerging after stroke (e.g., cognitive
impairment, reduced mobility, falls, UTI, and medications).

Our study highlights the importance of post-stroke UI and a
need to support this group, coupled with the fact that there is
little research on the benefits of achieving continence [32],
although plans to promote continence are important to this
group of patients [33]. However, national data from the SSNAP
report have shown that ≥5% of patients with stroke-related UI
did not have continence management plans for applicable
patients drawn up by discharge [16]. Greater training to promote
the awareness of UI for all healthcare professionals is necessary to
improve identification of this high-risk group. A survey of >600
Canadian allied health professionals showed that only ~40% of
occupational therapists and physical therapists identified UI after
stroke as a problem [34]. Furthermore, evidence on long-term
continence management is lacking [32], despite a considerable
proportion of patients who continue to have UI 2 years after an
acute stroke [12]. Whilst continence plans focus on physical
management of continence, they do not address
sociopsychological aspects of UI, including embarrassment, sleep
disruption, depression and distress, which affect the patient’s
ADL, quality of life, and social isolation [14,35].

Limitations

There were certain limitations to this study including its cross-
sectional design, and a focus only on patients with an acute
stroke. Therefore, our findings should not be generalised to
patients with other acute conditions, nor to long-term
consequences of stroke. Another limitation is the absence of
information on patients with UI prior to stroke. The SSNAP
protocol did not include rates of UI recovery after stroke and
outcomes in the longer term. Furthermore, although it is well
recognised that UI affects patients’ quality of life, SSNAP does
not record this measure, which should be considered in future
research. This study, guided by the national audit protocol
(SSNAP), did not document the specific types of UI such as

stress, urge or overflow UI, or the severity of UI, which is a
shortcoming for this type of research. In addition, information
on the sites of stroke lesion were not recorded, which may be
of interest as studies have shown UI is more common amongst
patients with left-sided rather than right-sided stroke [36].
However, although the study recruited locally, the data were
derived from a large cohort of patients admitted consecutively
from one of the largest NHS regions in the UK, and with
similar clinical characteristics to those from acute stroke
patients in the UK [16].

Future Research

It is recommended that future research should quantify other
characteristics of a stroke-specific geriatric syndrome.
Other possible explanations for links between UI and poor
outcomes may result from a difficulty for patients with UI to
participate or respond successfully to stroke rehabilitation
therapy [37,38]. Interventional studies are necessary to
establish the effects of early identification and treatment for
infections and malnutrition support amongst patients with UI
to reduce adverse outcomes. There is also a need for further
studies on the effects of early recognition and treatment of
UI-related complications, such as nosocomial infections, on
reduction of LOS. It would be of future interest for the
SSNAP protocol to capture several other UI-related aspects to
gain insight into the pathophysiology of UI after a stroke.
First, recording pre-stroke UI would lessen bias on post-
stroke UI and outcome measures. Second, other studies sub-
categorise UI dependent on ensuing disabilities [8,39] to
ascertain relative magnitudes of disability. Third, the
pathophysiology of UI is multi-factorial, including
associations with neural defects, myogenic bladder
overactivity, outflow tract obstruction, and damage to the
outlet sphincters [2]. It would be of interest to determine if
stroke injury has a differential action on these
pathophysiologies of UI.

Conclusions
This study has shown that UI is a useful indicator of poor
short-term outcomes in hospitalised older patients admitted
with an acute stroke and provides valuable information to
healthcare professionals for identifying at-risk individuals,
irrespective of stroke severity.
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