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abstract 
aim: To estimate the prevalence of incontinence after stroke in Aotearoa New Zealand overall and by ethnicity, the associations between 
incontinence and subsequent mortality and living in residential care, and to estimate the health utilities in relation to continence.
method: Secondary analysis of data from a prospective (1 May to 31 July 2018) cohort study (REGIONS Care study) of patients with a  
confirmed stroke admitted to New Zealand hospitals. Logistic and linear regression were used, and multivariate models were adjusted for 
age, sex, ethnicity, and stroke severity. The association between living in residential care, incontinence, and mobility was also assessed.
results: There were 320/2,377 (13.5%) patients with documented incontinence during hospitalisation after stroke. Incontinence was 
not associated with ethnicity but was associated with increased mortality/living in residential care, at discharge, three, six and twelve 
months after stroke. Stroke survivors with independent mobility were more likely to live in residential care if incontinent. Health utility 
scores were lower at three, six and twelve months for those with incontinence after stroke. 
conclusion: This study likely underestimated incontinence prevalence after stroke, although incontinence was associated with 
increased mortality and probability of living in residential care.

Incontinence after stroke is a common problem. 
Additionally, urinary incontinence and faecal 
incontinence are both associated with more 

severe stroke.1 Urinary incontinence after stroke 
may be caused by the direct effects of the cerebral 
lesion on neurological bladder control physiology, 
but may also be caused by motor (mobility and 
dexterity), cognitive (apraxia and agnosia), visual, 
and language effects of the stroke that adversely 
affect toileting.2 The reported prevalence of uri-
nary and faecal incontinence after stroke varies 
by study but it is likely that more than half of 
patients may experience urinary incontinence,3,4 
and up to 40% have faecal incontinence in the 
acute stage after stroke.5 Urinary incontinence 
after stroke is associated with poor functional out-
comes,3,6 lower quality of life,7–10 more social isola-
tion and depression,10 greater likelihood of living 
in residential care,4,6,11 and greater mortality.4,11,12 
There is evidence that faecal incontinence after 
stroke is associated with increased mortality,5,13 
and likelihood of living in residential care.13 This 
contrasts with a New Zealand study of those with-
out stroke, which reported that in older adults  

urinary but not faecal incontinence was a risk  
factor for admission to residential care.14 

In Aotearoa New Zealand, two studies report on 
incontinence after stroke. A 1986 study reported 
the prevalence of urinary incontinence after stroke 
was high and depended on the time of assessment 
after stroke. In that study 60%, 42% and 29% of sur-
vivors after stroke, had urinary incontinence one, 
four and 12 weeks after stroke, respectively.15 The 
Auckland Stroke Outcomes (ASTRO) study reported 
that 27% of stroke survivors had “bladder control 
problems” five years after stroke.16 The prevalence 
of incontinence for different ethnic groups after 
stroke is unclear. The ASTRO study reported that 
there was no statistical evidence of a difference in 
bladder control problems after stroke in relation 
to ethnicity, although a higher proportion, 36% of 
Pacific peoples, reported problems with bladder 
control, compared to 27% of participants overall. 
The number of Pacific peoples in the study was 
small (n=30), and the study likely lacked statistical 
power to definitively assess whether a meaningful 
difference in urinary incontinence prevalence in 
relation to ethnicity was present or not. 
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The Australian and New Zealand Clinical Guide-
lines for Stroke Management recommend that all 
patients with stroke who may have continence 
problems should have a “structured functional 
assessment”, and those with incontinence should 
have a continence management plan imple-
mented.17 A recent survey of stroke service provi-
sion in New Zealand reported that 74% of hospitals 
that routinely treat patients with acute stroke had 
a protocol or guideline in place to manage urinary 
incontinence,18 and 59% had one for managing fae-
cal incontinence (unpublished data, 2020).18 In Aus-
tralia, a 2019 acute stroke services clinical audit 
reported that although 32% of patients had uri-
nary incontinence documented, only 37% of these 
patients had a documented continence manage-
ment plan.19 

There is a lack of contemporary data about 
the prevalence and management of incontinence 
after stroke in New Zealand to inform planning 
and provision of services aimed to enable people 
with stroke to live well, for longer, in the commu-
nity. This study is a secondary analysis of data 
collected for the Reducing Ethnic and Geographic 
Inequalities to Optimise New Zealand Stroke 
(REGIONS) Care study.20 The current study aims 
were to: 1) estimate the prevalence of inconti-
nence after stroke; 2) explore if the prevalence of 
incontinence after stroke was related to ethnicity 
including after adjustment for other important 
predictors of incontinence such as age and stroke 
severity; 3) estimate the strength of association, 
adjusted for important predictors of incontinence, 
between mortality and/or living in residential 
care with incontinence; 4) assess whether mobil-
ity status is an effect modifier to the association 
between living in residential care and continence; 
and 5) estimate the health utilities in patients with 
and without incontinence. 

Methods
REGIONS Care is a nationwide study assess-

ing the impact of hospital geographic location 
and ethnicity on stroke outcomes and access to 
best practice care. Full study methods and pri-
mary analyses for REGIONS Care are described 
elsewhere.20–22

In brief, REGIONS Care was a prospective, 
observational cohort study of all patients with a 
confirmed diagnosis of stroke who were admit-
ted to the 28 hospitals that treat patients with 
acute stroke between 1 May and 31 July 2018. 
After this date, data collection continued until 

hospitals had achieved a minimum sample size 
of 150 (for stroke clot retrieval centres) or 100 for 
other centres, or until 31 October 2018—which-
ever occurred first. Data (baseline characteristics; 
acute treatment, investigations, and rehabilita-
tion) up to and including the three months post 
stroke follow-up were collected by hospital staff. 
As registry-based data collection this process was 
considered audit and did not require individual 
patient consent. Patients were then contacted and 
were invited to consent to extended follow-ups at 
six and twelve months, data linkage with health 
administrative data, focus groups and surveys 
(Central Health and Disability Ethics Committee, 
reference 17/CEN/164).

Selected participant baseline characteristics, 
and possible predictors of incontinence (any type) 
after stroke were extracted from the full data set. 
These included: age, sex, ethnicity, stroke risk 
factors, primary diagnosis, pre-morbid level of 
function, pre-stroke living situation, and stroke 
severity at time of hospital admission using the 
six simple variables (SSV) model (a composite 
of age, living alone pre-stroke, independence in 
activities of daily living pre-stroke, Glasgow Coma 
Scale verbal component, arm power, and ability 
to walk unaided at admission).23 Patient outcomes 
at discharge were death and discharge destina-
tion (home or residential care), and at three, six 
and twelve months, outcomes were death or liv-
ing in residential care which is a composite mea-
sure for a poor outcome that encompasses both 
severe functional deficits and mortality. The com-
posite measure is needed because a high propor-
tion of those with stroke die, and so an outcome 
that just depends on residential care status will 
have missing data. As a potential effect modifier, 
mobility status (independent or dependent), was 
determined at each time point from the relevant 
modified Rankin Scale (mRS) score. The dichoto-
misation (mRS 0 to 3; mRS 4 or 5) was made to 
capture different levels of disability likely to influ-
ence the functional aspects of toileting, particu-
larly walking to the toilet independently. People 
with a mRS score of 4 or 5 require external assis-
tance for walking or are bedridden respectively. 
The EuroQol EQ-5D-3L quality of life measure was 
used to estimate Health Utility Scores which are 
scaled as a score from zero, representing a quality 
of life that is equivalent to death, to one, repre-
senting perfect health.24

Incontinence-related variables in the REGIONS 
Care dataset were any documented incontinence 
(any type), documented continence management 
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plan, use of an indwelling catheter (IDC), urinary 
tract infection (UTI) and constipation post stroke, 
during acute care and before discharge; all these 
were collected as yes/no responses. If an IDC was 
used, a reason could be stated. Data collection did 
not distinguish between urinary or faecal incon-
tinence, or existence of both. Incontinence data 
were collected in a non-compulsory data field 
related to stroke complications; incontinence may 
have been documented in clinical notes but incon-
sistently in study data. 

Continuous variables are summarised by mean 
and standard deviation (SD), and median and inter-
quartile (IQR) range, as appropriate. Counts are 
summarised by proportions and appropriate confi-
dence intervals for a proportion. Logistic regression 
examines associations with dichotomous outcome 
variables and linear regression with continuous 
outcome variables. Multivariate models were 
adjusted for age, sex, ethnicity, and stroke severity 
as confounders and the association between living 
in residential care and incontinence main effects 
and mobility assessed by appropriate interaction 
terms. Stata/IC 16.0 was used for analysis. 

The Health Research Council of New Zealand 
(HRC 17/037) funded the REGIONS Care study and 
the study received ethics approval from the Cen-
tral Region Health and Disability Ethics Commit-
tee (17CEN164). 

Results
The baseline characteristics of patients are 

summarised in Table 1. There were 2,379 patients 
with stroke admitted to hospital during the study 
period, of whom 320 had documented inconti-
nence and 2057 did not; two did not have recorded 
data about incontinence. The mean (SD) age was 
75 (13.7) years; 1,219/2,379 (51.2%) were male; 
and 2,052/2,343 (87.6%) with a recorded stroke 
type had ischemic stroke. Baseline characteristics 
of patients with and without incontinence (any 
type) are shown in Table 1. 

The overall prevalence of incontinence prob-
lems and related issues are summarised in Table 2. 

The prevalence of incontinence and related 
variables by ethnicity is summarised in Appen-
dix 1. There was no evidence that the proportion 
of those with incontinence was associated with 
ethnicity in univariate (P=0.61) or multivariate 
analysis adjusting for age, sex and stroke severity, 
P=0.58. The univariate and multivariate adjusted 
odds ratios (OR) are shown in Table 3 with NZ 
European ethnicity as the reference level.

Patients with documented incontinence were 

more likely to die (52/320 (16.3%)) or be dis-
charged to residential care (118 (36.9%)) than 
those with no documented incontinence (9.6% 
and 11.8% respectively). Table 4 shows the sum-
mary data, unadjusted and adjusted (for age, sex, 
and stroke severity) odds ratios for the individual 
outcomes at discharge, and the composite out-
comes at the subsequent time points, in relation 
to documented incontinence.

Disability on discharge, for those who were dis-
charged alive, was an effect modifier for the risk 
of entering residential care. In a univariate anal-
ysis 247/360 (68.6%) of those discharged to resi-
dential care had a mRS of 4 or 5 (includes lacking 
independent mobility) compared to 159/1,749 
(9.1%) of those discharged to the community, OR 
(95% CI) 18.5 (13.9–24.7), P<0.001. For the same 
group of those discharged alive, 118 (32.8%) of 
those discharged to residential care had inconti-
nence compared to 149 (8.5%) of those discharged 
to the community; OR (95% CI) 1.87 (1.32–2.65), 
P<0.001. However, the P-value for the interaction 
between disability and incontinence in relation 
to discharge status was statistically significant 
(P<0.001) indicating that a person with less dis-
ability was more likely to be discharged to resi-
dential care if incontinent. Table 5 shows the 
proportions of those with incontinence amongst 
those with more versus less disability discharged 
to residential care or the community. In those 
with less disability, incontinence was strongly 
related to discharge to residential care; but there 
was no association in those with more disability. 

The mean (SD) health utility scores for patients 
with documented incontinence were 0.52 (0.28) 
at three months, 0.55 (0.28) at six months and 
0.53 (0.27) at 12 months; compared to 0.71 (0.23) 
at three months, 0.71 (0.24) at six months and 
0.70 (0.25) at 12 months for patients without doc-
umented incontinence. The differences in mean 
health utility score by continence status in the 
univariate modelling was -0.19 (95% CI -0.23 to 
-0.15) at three months, -0.16 (95% CI -0.21 to -0.10) 
at six months, and -0.17 (95% CI -0.24 to -0.12) at 
12 months. In the multivariate model (adjusted 
for age, sex, ethnicity and stroke severity), the 
differences were -0.11 (-0.15 to -0.07), -0.07 (-0.13 
to -0.02), and -0.10 (-0.16 to -0.04) respectively. 
For patients who reported no problem on each 
of the five EQ-5D-3L dimensions, thus scoring a 
health utility score of 1 (meaning full health), the 
mean (SD) EQ-VAS scores at three, six and twelve 
months were 82.3 (13.7), 82.5 (15.5) and 84.2 
(11.8) respectively.
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Table 1: Baseline characteristics of patients with and without documented incontinence. 

Documented incontinence 
N=320 
n (%)

No documented incontinence 
N=2,057 
n (%)

p value

Age (years)

<40 
40–49 
50–59 
60–69 
70–79 
80–89 
≥90

1 (0.3) 
7 (2.2) 
17 (5.3) 
36 (11.3) 
77 (24.1) 
117 (36.7) 
64 (20.1)

37 (1.8) 
73 (3.6) 
201 (9.8) 
365 (17.7) 
504 (24.5) 
636 (30.9) 
241 (11.7)

<0.001

Sex (male) 155 (48.4) 1,062 (51.6) 0.29

Ethnicity

NZ European 
Māori 
Pacific peoples 
Asian 
Other

258 (80.6) 
27 (8.4) 
14 (4.4) 
13 (4.1) 
8 (2.5)

1,563 (76.0) 
246 (12.0) 
100 (4.9) 
102 (5.0) 
46 (2.2)

0.35

Type of stroke

ICH 
Ischaemic

69 (21.6) 
251 (78.4)

222 (11.0) 
1,801 (89.0)

<0.001

Stroke severity (SSV)

3 (least severe) 
2 
1 
0 (most severe)

18 (5.6) 
78 (24.4) 
108 (33.8) 
116 (36.3)

793 (38.6) 
496 (24.1) 
368 (17.9) 
399 (19.4)

<0.001

Independent pre-stroke  
(mRS 0–2)*

235 (74.1) 1,805 (88.7) <0.001

Living situation  
pre-stroke (at home)*

275 (85.9) 1,897 (92.3) 0.001

Employed pre-stroke* 30 (9.4) 435 (21.3) <0.001

Comorbidities

Hypertension* 
Diabetes* 
Dyslipidaemia* 
Atrial fibrillation* 
Smoking* 
Prior stroke*

258 (81.1) 
98 (30.9) 
114 (36.0) 
134 (42.1) 
31 (7.8) 
93 (29.3)

1,437 (70.3) 
473 (23.2) 
884 (43.6) 
673 (33.1) 
256 (12.6) 
422 (20.7)

<0.001 
0.003 
0.01 
0.002 
0.15 
0.001

Urban hospital 209 (65.3) 1,220 (59.1) 0.04

Length of hospital stay (days) 
median (IQR)

19.3 (8.1 to 34.4) 5.1 (2.4 to 14.2) <0.0001

Notes: *Missing values: stroke severity N=1; independent pre-stroke N=25 (documented incontinence N=3); living situation N=1; 
employed N=17 (documented incontinence N=2); hypertension N=14 (documented incontinence N=2); diabetes N=19 (documented 
incontinence N=3); dyslipidaemia N=34 (documented incontinence N=3); atrial fibrillation N=22 (documented incontinence N=2); 
smoking N=29 (documented incontinence N=3); prior stroke N=22 (documented incontinence N=2).
Abbreviations: SSV = six simple variable model; ICH = intracerebral haemorrhage. 
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Table 2: Prevalence of documented incontinence and related variables in the total stroke cohort. 

n/N (%) 95% CI

Documented incontinence 320/2,377 (13.5) 12.1 to 14.9

Documented continence plan* 221/309 (71.5) 66.1 to 76.5

Indwelling catheter (IDC)

Reason for IDC**

Urinary retention

Pre-existing catheter

Urinary incontinence

Need for accurate fluid balance monitoring

Critical skin care

No reason documented

217/2,377 (9.1)

25/196 (12.8)

78/196 (39.8)

34/196 (17.3)

23/196 (11.7)

6/196 (3.1)

30/196 (15.3)

8.0 to 10.4

8.4 to 18.3

32.9 to 47.0

12.3 to 23.4

7.6 to 17.1

1.1 to 6.5

10.6 to 21.1

Urinary tract infection 102/2,377 (4.3) 3.5 to 5.2

Constipation 171/2,377 (7.2) 6.2 to 8.3

Notes: * Missing: N=11; ** Missing: N=21. 

Table 3: Odds ratio for documented incontinence compared to NZ European ethnicity. 

Ethnicity
Documented incontinence n/N 
(%)

OR (95% CI)

Univariate Multivariate

NZ European 258/1,821 (14.2) Reference Reference

Māori 27/246 (9.9) 0.75 (0.79–1.14) 0.74 (0.47–1.18)

Pacific peoples 14/114 (12.3) 0.85 (0.48–1.51) 0.97 (0.53–1.80)

Asian 13/115 (11.3) 0.77 (0.43–1.40) 0.84 (0.45–1.56)

Other 8/54 (14.8) 1.05 (0.49–2.26) 1.15 (0.52–2.54)
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Table 4: Association of documented incontinence with death or discharge to residential care and time. 

n/N (%) OR (95% CI)

Documented 
incontinence

No documented 
incontinence

Univariate Multivariate*

At discharge 
Deceased or living in 
residential care

170/320 (53.1) 442/2,057 (21.5)
4.14 (3.25–5.28) 
P<0.001

2.17 (1.62–2.91) 
P<0.001

3 months 
Deceased or living in 
residential care

155/241 (64.3) 448/1,597 (28.1)
4.62 (3.48–6.15) 
P<0.001

2.50 (1.76–3.55) 
P<0.001

6 months 
Deceased or living in 
residential care

127/185 (68.7) 421/1,231 (34.2)
4.21 (3.02–5.87) 
P<0.001

2.00 (1.34–3.00) 
P=0.001

12 months 
Deceased or living in 
residential care

136/187 (72.7) 440/1,224 (36.0)
4.75 (3.37–6.69) 
P<0.001

2.47 (1.64–3.74) 
P<0.001

Notes: *Adjusted for age, sex, ethnicity, stroke severity using SSV model.

Table 5: Residential care status in relation to documented incontinence and disability at discharge in those  
discharged alive. 

Documented incontinence OR (95% CI) for residential care P

Moderate or severe disability (mRS 4 or 5)

Residential care Community

93/247 (37.7%) 57/159 (35.8%) 1.08 (0.71–1.64) 0.71

No, no significant, or slight disability (mRS 0–3)

Residential care Community

25/113 (22.1%) 92/1,590 (5.8%) 4.63 (2.83–7.56) <0.001
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Discussion
In this secondary analysis of documented incon-

tinence (or not) in a large cohort of hospital admis-
sion for stroke we found a much lower incontinence 
prevalence than reported in previous New Zea-
land15,16 or more recent international research.4,5 
Documented incontinence included any type or 
severity (i.e., any frequency or volume of leak-
age) at any stage in acute care before discharge. 
It is difficult to explain why there is a markedly 
reduced prevalence of post stroke incontinence 
in New Zealand compared to international data.  
It seems unlikely this reflects pathophysiological 
differences or acute care. It seems more likely 
that this difference reflects a lower rate of identi-
fying patients with incontinence or at least incon-
sistent documentation of incontinence in the 
inpatient record,25 rather than being a true reflec-
tion of the prevalence of incontinence post stroke 
in New Zealand. When incontinence was docu-
mented, nearly three quarters of patients had a 
continence management plan documented too. 
The data collection did not allow investigation 
of whether incontinence, or a continence plan, 
was more common if the incontinence was more 
severe, or the person had double (urinary and fae-
cal) incontinence. If impact on nursing is greater, 
e.g., bed changes, or use of containment products, 
it is possible that documentation is more likely. 
The low reported prevalence may thus be focussed 
on the proportion of stroke survivors with severe 
incontinence.

Stroke guidelines recommend that all patients 
with suspected incontinence are assessed.14 The 
low prevalence of documented incontinence in 
this cohort, compared to international prevalence 
reports, raises concerns that not all patients with 
incontinence were identified and the possibility 
that some may have experienced unmet needs 
in relation to continence management. This may 
represent an important area for ongoing service 
improvement efforts, such as those found to be 
useful for increasing guideline adherence in other 
areas of stroke care26 and incontinence care25,27 in 
medical and older persons wards.

We found that those with documented incon-
tinence had increased risk of being discharged 
to residential care, and increased risk of being 
deceased or living in residential care three, six 
and twelve months after stroke. These findings 
align with previous research reporting that incon-
tinence after stroke is associated with poorer out-
comes.4,6,11,12 Disability was an effect modifier for 

the association between incontinence and living 
in residential care. Thus, incontinence increased 
the risk of moving into residential care for those 
stroke survivors with less disability, but not for 
those with moderate or severe disability. It is pos-
sible those with greater dependency are already 
more likely to discharge to residential care. The 
Sentinel Stroke National Audit in the UK found 
that a mRS of 4 or 5 at discharge was strongly 
associated with first time residential placement.28 
In contrast to our findings Dutta et al, in a sub-
group analysis of stroke patients with an mRS of 
4 or 5, found incontinent patients had nearly five 
times the odds of discharge to residential care.28  

There was no association of documented 
incontinence with ethnicity. A previous study, 
The Auckland Stroke Outcomes (ASTRO) study, 
did find a higher prevalence of incontinence in 
Pacific peoples compared to the sample popula-
tion overall. Two qualitative studies, both about 
women’s perspectives on urinary incontinence, 
have specifically sought experiences of Māori and 
Pacific women. Lennan et al. (1999)29 sought to 
understand the impacts of urinary incontinence 
on psychological, social and medical wellbeing—
the study included eight Māori, nine Pacific, and 
17 Pākehā women—and found that Māori and 
Pacific women were more likely to say there were 
barriers to help seeking, including language bar-
riers and trust and confidentiality issues. Having 
a trust relationship and being assured of confi-
dentiality were the most important attributes 
of the doctor for Māori and Pacific women. Tui-
Samoa et al. (2022)30 carried out a single focus 
group with 10 Pasifika women, not all of whom 
had incontinence. The findings were consistent 
with those from Lennan et al., with the addition of 
understanding that culturally safe care may vary 
according to the woman’s generation. As conti-
nence services in New Zealand are limited and 
inequitably distributed,31 further study of possible 
inequity in access, experience and outcomes for 
incontinence care after stroke may be warranted.

Participants with documented incontinence had 
consistently reduced health utility scores (closer 
to zero) than those without documented inconti-
nence at three, six-and twelve months post stroke. 
The mean differences (after adjusting for age, sex, 
ethnicity and stroke severity) were consistent with 
minimal clinically important differences in Euro-
QoL utilities reported in stroke research.32 This sug-
gests additional and potentially important clinical 
impact, attributable to incontinence, on health-re-
lated quality of life after stroke. 
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The strength of this analysis is that the data 
came from a large prospective cohort of patients 
with stroke. There are several limitations. First, 
the REGIONS Care study was not designed to spe-
cifically investigate incontinence after stroke. 
Although documentation of incontinence (yes/
no) was not a compulsory data collection field, 
the data were missing for only two of the 2,377 
participants. Second, there is the lack of detail 
about incontinence meaning it was not possible to 
estimate prevalence of urinary, faecal, or double 
incontinence, or pre-existing incontinence symp-
toms, how severe incontinence symptoms were, 
and the influence of any of these on the associa-
tions we examined.  Third, the ceiling effects of 
the EQ-5D-3L, may have influenced the estimated 
health utility scores. Most patients who reported 
no difficulties across any of the five dimensions of 
the questionnaire, thus scoring a 1 for the health 
utility score, corresponding to “full health”, did 
not score their overall health at 100 on the EQ-VAS, 
with mean scores ranging from 82.3 to 84.2 at 
three and twelve months respectively. The five 
level version of the EQ-5D may have increased 
the sensitivity and reduced some of the observed  
ceiling effects in the three level version. 

The low prevalence of documented inconti-
nence after stroke compared to international 
estimates may indicate that incontinence is not 
reliably identified, which means some stroke 
survivors may have unmet continence man-
agement needs. Given the data limitations out-
lined above, a more detailed investigation of 
post stroke incontinence is needed, distinguish-
ing urinary and faecal incontinence, estimating 
severity using standardised and internationally 
validated continence assessment instruments, 
and to clarify if incontinence is new or pre-ex-
isting. A better description of care received, 
and unmet needs would also clarify the effect 

of incontinence on stroke survivors and their 
carers. These data are needed to understand the 
scale of the need continence services are trying to 
meet and make reasonable estimates of need with 
population ageing. However, collecting these data 
may also require attention to the many barriers 
health professionals face in identifying and man-
aging incontinence.

Consistent with existing literature we found 
an association between continence problems and 
increased mortality and living in residential care. 
The finding that stroke survivors who have none 
to slight disability, and incontinence, were more 
likely to live in residential care than those who 
were moderately or severely disabled is counter- 
intuitive; the expectation being that those with 
more disability and continence problems are 
more likely to need residential care on discharge. 
This may possibly reflect the nature of the data 
collection, and is worth exploration as effective 
continence management in those with less dis-
ability may enable continued community living. 

Conclusion
The prevalence of documented in-hospital  

post stroke incontinence in New Zealand is either 
much less than international estimates or was, 
more likely, underestimated in this secondary 
analysis of REGIONS Care data. Prevalence might 
not be associated with ethnicity, although more 
detailed incontinence data—such as type and 
severity—are needed to investigate the associa-
tion more closely. Documented incontinence was 
associated with increased mortality and probabil-
ity of living in residential care at discharge, three, 
six and twelve months. As might be expected, 
those with documented incontinence have 
reduced health utility scores compared to those 
without documented incontinence.
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Appendix 1: Prevalence of continence and related variables by ethnicity. 
 

n/N (%) 95% CI

NZ European Māori
Pacific 
peoples

Asian Other

Documented 
incontinence

258/1821 (14.2) 
12.6–15.9

27/246 (9.9) 
7.3–15.6

14/114 (12.3) 
6.9–19.7

13/115 (11.3) 
6.2–18.6

8/54 (14.8) 
6.6–27.1

Documented  
continence plan*

181/249 (72.7) 
0.7–0.8

17/25 (68.0)  
0.5–0.9

7/14 (50.0)  
0.2–0.8

11/13 (84.6) 
0.7–0.8

5/8 (62.5) 
 0.3–0.9

Indwelling catheter 
(IDC)

175/1,821 (9.6) 
0.08–0.11

20/273 (7.3) 
0.0–0.1

7/114 (6.1) 
0.0–0.1

6/115 (5.2) 
0.08–0.11

9/54 (16.7) 
0.08–0.11

Reason for IDC**

Urinary retention
21/159 (13.2) 
0.1–0.2

3/18 (16.7) 
0.1–0.4

1/6 (16.7)  
0.0–0.8

0/6 (0.0) 0/7 (0.0)

Pre-existing catheter
68/259 (42.8) 
0.35–0.51

4/18 (22.2) 
0.08–0.49

1/6 (16.7) 
0.01–0.77

1/6 (16.7) 
0.01–0.77

4/7 (57.1)  
0.17–0.90

Urinary incontinence
24/159 (15.1) 
0.10–0.22

4/18 (22.2)  
0.08–0.49

2/6 (33.3)  
0.05–0.82

2/6 (33.3) 
0.05–0.82

2/7 (28.6)  
0.05–0.76

Need for accurate fluid 
balance monitoring

16/159 (10.1) 
0.06–0.16

4/18 (22.2) 
0.08–0.49

1/6 (16.7) 
0.01–0.77

2/6 (33.3) 
0.05–0.82

0/7 (0.0)

Critical skin care
4/159 (2.5) 
0.01–0.07

1/18 (5.6) 
0.01–0.34

0/6 (0.0) 0/6 (0.0) 1/7 (14.3)

No reason documented
26/159 (16.4) 
0.11–0.23

2/18 (11.1) 
0.03–0.38

1/6 (16.7) 
0.01–0.77

1/6 (16.7) 
0.01–0.77

0.01–0.70 
0/7 (0.0)

Urinary tract infection
77/1,821 (4.2) 
 0.03–0.05

11/273 (4.0)  
0.02–0.07

6/114 (5.3) 
 0.02–0.11

5/115 (4.4) 
 0.03–0.05

3/54 (5.6) 
 0.01–0.15 

Constipation
128/1,821 (7.0) 
 0.06–0.08

16/273 (5.9) 
 0.03–0.09

8/114 (7.0) 
 0.06–0.08

12/115 (10.4) 
 0.06–0.08

7/54 (13.0) 
 0.05–0.25

Notes: *Missing: European N=9; Māori N=2; **Missing: European N=16; Māori: N=2; Pacific N=1; Other N=2.




