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Use of indwelling urinary catheters in nursing
home residents: results from a cross-sectional
study in 21 German nursing homes
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Abstract

Background Indwelling urinary catheters often lead to complications such as symptomatic urinary tract

infections. In nursing home residents, catheter prevalence is high, but prevalence differences by sociodemographic
characteristics, comorbidities, and health services use have rarely been investigated. The purpose of this work was to
describe the use of indwelling urinary catheters in nursing home residents and to examine whether catheter use is
associated with individual characteristics.

Methods Cross-sectional data of the “Inappropriate Medication in patients with REnal insufficiency in Nursing homes”
(IMREN) study conducted in 21 German nursing homes between October 2014 and April 2015 were analyzed. For all
residents of the involved care units, nurses of the participating institutions completed an anonymous questionnaire
including the Modified Rankin Scale to assess physical impairments. The proportion of nursing home residents with
indwelling urinary catheter was determined. Associations between catheter use and individual characteristics were
investigated via cluster-adjusted multivariable logistic regression.

Results Of 852 residents (76.5% female; mean age 83.5 years), 13.4% had an indwelling urinary catheter. The adjusted
odds ratios for catheter use for men vs. women was 2.86 (95% confidence interval 1.82-4.50). For residents with
"moderate” disability vs. those with "no to slight” disability it was 3.27 (1.36-7.85), for individuals with “moderately
severe” disability vs. the reference group it was 9.03 (3.40-23.97), and for those with “severe” disability vs. the reference
group it was 26.73 (8.60-83.14). For residents who had been hospitalized within the last 12 months vs. those without a
hospitalization it was 1.97 (1.01-3.87). For age, dementia, overweight/obesity, other indwelling devices, and long-term
medications no significant associations were found.

Conclusions Male nursing home residents, residents with a higher degree of physical impairment, and those who
had been hospitalized within the last 12 months were more likely to use an indwelling urinary catheter than their
counterparts. Data on circumstances of and indications for catheters, catheter types, and duration of catheterization
are needed to evaluate the appropriateness of catheter use in nursing home residents and the need for interventions.
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Background

The use of indwelling urinary catheters can lead to symp-
tomatic urinary tract infections and other complications,
such as catheter blockage, urine leakage, and urethral
trauma [1-3]. Furthermore, indwelling urinary catheters
are often used without clear indications and inappropri-
ately, which is especially common in older adults [4-6].
Guidelines from the United States of America [7-9],
United Kingdom [10], and China [11], among others, rec-
ommend to insert indwelling urinary catheters only for
appropriate indications, including acute urinary reten-
tion, urinary obstruction, urine output monitoring in
critically ill patients, selected surgical procedures, assis-
tance in wound healing for incontinent individuals, and
comfort care in terminally ill persons [7, 8, 11]. They also
recommend to remove placed catheters as soon as pos-
sible [7—11], to consider alternatives for indwelling cath-
eterization such as external and intermittent catheters
where possible [7-11], and to not use indwelling urinary
catheters for the management of incontinence [7, 9, 11].

In nursing homes, many residents have indications
for indwelling urinary catheters and the catheter preva-
lence is higher than in the general population [12] or
among home care recipients [13]. In a recent systematic
review including 67 studies, the catheter prevalence in
nursing home residents ranged from 2.2 to 36.4%, with a
median of 7.3% [14]. Furthermore, the prevalence varied
between countries and was comparatively high in Ger-
many, ranging from 7.3 to 28.0%, with a median of 10.2%
[14]. However, because the majority of existing studies
did not focus exclusively on catheters, they did not report
on prevalence differences by individual characteristics
of residents. Even for differences by sex, only nine stud-
ies [15-23] could be included in the review and for dif-
ferences by age, only one study [22] was included [14].
Whether certain groups of residents are more likely to be
catheterized than others is therefore still unclear.

The purpose of this work was (i) to describe the use of
indwelling urinary catheters in nursing home residents,
and (ii) to investigate whether indwelling urinary cath-
eter use is associated with sex, age, physical impairments,
dementia, overweight/obesity, hospitalizations, the use of
other indwelling devices, and long-term medications.

Methods

Study design and data source

This work was conducted using data from the “Inappro-
priate Medication in patients with REnal insufficiency
in Nursing homes” (IMREN) study, which is described
in detail elsewhere [24-27]. In brief, the multicenter
cross-sectional IMREN study was carried out in Bre-
men (urban region) and the surrounding area of Lower
Saxony (predominantly rural region) between October
2014 and April 2015. It included a convenience sample
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of 21 nursing homes, which agreed to participate and
were heterogenous in terms of sponsorship, location, and
size. Twenty-one nursing homes were included because
according to a sample size calculation, 856 residents from
19 nursing homes (45 per facility) were needed to pre-
cisely estimate the prevalence of renal failure in nursing
home residents, which was a primary aim of the original
IMREN study [24]. An anonymized data collection which
included all residents of the involved care units (i.e., no
exclusion criteria were applied) was conducted by the
nurses of the participating nursing homes. The nurses
completed a piloted two-page questionnaire based on a
review of existing nursing records, and provided a copy
of the current medication schedule for each resident (i.e.,
residents themselves were not involved). Besides infor-
mation on medication and renal insufficiency, the col-
lected data comprised information on sociodemographic
characteristics, comorbidities and health services use.
To ensure anonymity of the collected data, the question-
naire included no questions on person identifiers, and the
nurses anonymized the provided copies of medication
schedules according to specific instructions. All nurses
were trained in how to collect the data and a monetary
incentive was provided for each completed questionnaire.

The study was approved by the University of Bremen
Ethics Committee (reference number “IMREN”). To
guide reporting of this work, we followed the STROBE
statement [28].

Outcome and covariates
Data on the use of indwelling urinary catheters (out-
come) were used to differentiate between residents with /
without an indwelling urinary catheter at the time of data
collection. The information was assessed using the ques-
tion “Does the resident currently have an indwelling uri-
nary catheter?” (response options “No” and “Yes”; i.e., no
differentiation regarding the type of catheter was made).
For covariates, besides data on sex and age, informa-
tion on physical impairments at the time of data col-
lection were assessed using the Modified Rankin Scale
including six grades [29]. These are: “0 no symptoms at
all’; “1 no significant disability despite symptoms: able
to carry out all usual duties and activities”, “2 slight dis-
ability: unable to carry out all previous activities but able
to look after own affairs without assistance”, “3 moderate
disability: requiring some help, but able to walk with-
out assistance’, “4 moderately severe disability: unable
to walk without assistance, and unable to attend to own
bodily needs without assistance’, and “5 severe disability:
bedridden, incontinent, and requiring constant nursing
care and attention” It was applied using the instruction
“Please indicate which of the descriptions reflects the
current grade of physical impairments of the resident
best (only one answer please)”. For this work, grades 0-2
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were collapsed because only few nursing home residents
had “no to slight” disability. Furthermore, information
on dementia were assessed by asking the nurses whether
the resident had ever been diagnosed with dementia
(response options “No” and “Yes”). Data on weight in
kg and height in m of the resident were also provided
by the nurses to calculate the body mass index (BMI)
(weight divided by the square of the height). Data on
hospitalizations were measured using the question “Has
the resident been in a hospital at least once in the past
12 months?” (response options “No” and “Yes”). Informa-
tion on feeding tubes and bowel stomas were gathered
using the questions “Does the resident currently have a
feeding tube?” and “Does the resident currently have a
bowel stoma?” (response options “No” and “Yes”). Data
on long-term medications (i.e., the number of regularly
prescribed drugs, excluding pro re nata and short-term
medication) were extracted from medication schedules
and served as a proxy for comorbidities [30].

Statistical analysis

In the first step, the characteristics of nursing home
residents were analyzed in total and separately for both
sexes. The distributions of age groups (<65, 65-74,
75-84, 85+years) and physical impairments (“no to
slight’, “moderate’, “moderately severe’, “severe” disabil-
ity), the prevalence of dementia, the distribution of the
BMI (<25 [no overweight/obesity], 25-29 [overweight],
30 + [obesity]), the prevalence of hospitalizations within
the last 12 months and feeding tubes/bowel stomas (feed-
ing tube and/or bowel stoma, feeding tube, bowel stoma),
and the distribution of long-term medications (0—4, 5-9,
10+drugs) were determined. Furthermore, the mean and
median age, BMI, and number of long-term medications
were calculated.

Second, the proportion of nursing home residents
with indwelling urinary catheter was determined for all
residents and separately for women and men. These cal-
culations were also conducted by age group, physical
impairment, dementia, BMI category, hospitalizations
within the last 12 months, feeding tube and/or bowel
stoma, and the categorized number of long-term medica-
tions, whereby the same categorizations were applied as
in step one of the analysis. Statistically significant differ-
ences were identified based on 95% confidence intervals
(ClIs), which were adjusted for cluster sampling because
hierarchical data from residents clustered in nursing
homes were analyzed.

In the third step, a cluster-adjusted multivariable logis-
tic regression was applied to investigate which individual
characteristics examined in step two of the analysis are
associated with the use of indwelling urinary catheters. In
this regression, indwelling urinary catheter use served as
the dependent variable. The independent variables were
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sex, age group, physical impairment, dementia, BMI cat-
egory, hospitalization, feeding tube and/or bowel stoma,
and the categorized number of long-term medications.
Statistically significant associations were identified based
on odds ratios, 95% ClIs, and p-values<0.05. Goodness of
fit of the model was assessed using the c-statistic.

All analyses were performed using SAS 9.4 (SAS Insti-
tute Inc., Cary, NC, USA), taking into account proce-
dures for complex survey designs.

Results

The study included 852 residents (mean time of residence
3.2 years [median 2.1 years]) from 21 nursing homes
(57.1% independent nonprofit nursing homes and 42.9%
privately sponsored nursing homes; 52.4% nursing homes
from Bremen and 47.6% nursing homes from the sur-
rounding area of Lower Saxony). More than every third
resident (76.5%) was female, and the mean age was 83.5
years (Table 1). Of all residents, 82.6% had “moderate’,
“moderately severe’, or “severe” disability, and 57.7% suf-
fered from dementia. The prevalence of overweight and
obesity was 31.0% and 16.1%, respectively. Within the last
12 months, 43.1% of residents were hospitalized, and at
the time of data collection, 5.4% had a feeding tube and/
or bowel stoma. The mean number of long-term medica-
tions was 6.3.

Stratified by sex, the mean age and the prevalence of
dementia were higher in women than in men (85.0 vs.
78.3 years and 59.5% vs. 51.0%), whereas the prevalence
of overweight and hospitalizations were lower in women
than in men (27.7% vs. 42.0% years and 40.3% vs. 52.4%).
The distribution of physical impairments as well as the
prevalence of obesity and feeding tubes and/or bowel sto-
mas differed only slightly by sex. This was also true for
the mean number of long-term medications.

Proportions with indwelling urinary catheter

Of all residents, 13.4% (9.7% of women and 25.3% of
men) had an indwelling urinary catheter (Table 2).
Although statistically not significant, the catheter preva-
lence tended to decrease with increasing age from 33.3%
in residents aged <65 years to 8.6% in 85 +-year-old resi-
dents. With respect to physical impairments, catheter
prevalence increased from 2.1% in residents with “no to
slight” disability to 32.4% in severely disabled residents.
The prevalence tended to be lower in residents suffering
from dementia compared to those without dementia but
the difference of 10.7% vs. 16.7% was not significant. A
significantly higher prevalence was observed in residents
who had been hospitalized within the last 12 months
compared to those without a hospitalization (19.0%
vs. 9.0%), and in residents who had a feeding tube and/
or bowel stoma at the time of data collection compared
to those without such an indwelling device (43.5% vs.
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Table 1 Characteristics of nursing home residents in total and by sex

Category Women Men Total
(n=647;76.5%) (n=199; 23.5%) (n=852;100%)
% % %

Age group

(n=647 women, 199 men, 852 total)

<65 years 4.2 12.1 6.0

65-74 years 53 17.6 8.1

75-84 years 269 36.2 29.1

85 +years 63.7 34.2 56.8

Mean (SD); Median (IQR)

85.0(9.7); 87.0 (81.0-91.0)

78.3(11.4);80.0 (72.0-87.0)

83.5(10.5); 86.0 (79.0-91.0)

Physical impairment
(n=641 women, 194 men, 841 total)

no to slight disability 164
moderate disability 334
moderately severe disability 30.7
severe disability 19.5
Dementia

(n=635 women, 196 men, 837 total)

Yes 59.5

Body mass index
(n=629 women, 193 men, 828 total)

<25 (no overweight/obesity) 55.2
25-29 (overweight) 27.7
30 + (obesity) 17.2

Mean (SD); Median (IQR)

Hospitalization within the last 12 months
(n=613 women, 191 men, 810 total)

Yes 403
Feeding tube/bowel stoma

(n=641 women, 198 men, 845 total)

249 (5.5); 24.2 (21.1-27.7)

Feeding tube and/or bowel stoma 4.8
feeding tube 34
bowel stoma 1.6

Number of long-term medications
(n=647 women, 199 men, 852 total)

0-4 drugs 306
5-9drugs 51.8
10+drugs 17.6

Mean (SD); Median (IQR) 6.3 (3.4); 6.0 (4.0-9.0)

20.1 174
27.3 319
294 304
232 203
510 57.7
451 529
420 31.0
130 16.1

25.7 (5.5); 25.3 (22.1-28.1) 25.1(5.5); 24.5 (21.3-27.9)

524 43.1
76 54
6.6 4.1
1.0 14
30.2 30.3
558 52.7
14.1 17.0

6.2 (3.1); 6.0 (4.0-8.0) 6.3 (3.4); 6.0 (4.0-9.0)

Abbreviations: SD, standard deviation; IQR, interquartile range

11.6%). Regarding the BMI categories and categorized
number of long-term medications, almost no prevalence
differences were observed.

Stratified by sex, the catheter prevalence decreased
with increasing age in women (from 29.6% [<65 years]
to 6.9% [85+years]) and men (from 37.5% [<65 years] to
17.6% [85+years]), but only in women was the decrease
statistically significant. With regard to physical impair-
ments, the prevalence increased from 0.0% in women and
7.7% in men with “no to slight” disability to 28.2% and
44.4% in severely disabled women and men. In particu-
lar in men, the catheter prevalence tended to be lower in
individuals suffering from dementia compared to those

without dementia (17.2% vs. 32.3%). Regarding BMI,
no significant differences were observed in both sexes.
Women who had been hospitalized within the last 12
months had a significantly higher prevalence than those
without a hospitalization (14.6% vs. 6.1%), whereas in
men the difference was not significant. Women and men
who had a feeding tube and/or bowel stoma at the time of
data collection had a higher prevalence than those with-
out such a device (38.7% vs. 8.2% [women] and 53.3% vs.
23.0% [men], respectively) but only in women was the
difference significant. Regarding long-term medications,
the catheter prevalence tended to increase from 15.0% in
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Table 2 Proportion of nursing home residents with indwelling urinary catheter in total and by sex
Category Women Men Total

(n=641) (n=198) (n=845)

% 95% Cl % 95% Cl % 95% Cl
Total
(n=641 women, 198 men, 845 total) 9.7 6.9-124 253 17.8-32.7 134 9.9-16.9
Age group
(n=641 women, 198 men, 845 total)
<65 years 29.6 14.6-44.7 375 0.0-77.1 333 9.1-57.5
65-74 years 11.8 0.0-26.0 382 26.8-49.7 250 15.2-348
75-84 years 127 6.7-18.7 222 11.5-329 154 8.9-21.8
85+years 6.9 44-94 17.6 7.3-280 8.6 59-11.3
Physical impairment
(n=635 women, 193 men, 834 total)
no to slight disability 0.0 NA 7.7 0.1-153 2.1 0.0-4.3
moderate disability 2.8 0.9-4.8 154 6.5-24.3 57 2.7-86
moderately severe disability 10.8 53-163 316 19.4-43.8 154 9.8-21.0
severe disability 282 21.0-354 444 23.4-65.5 324 24.0-40.7
Dementia
(n=630 women, 195 men, 831 total)
No 109 7.3-145 323 21.1-434 16.7 11.6-217
Yes 8.8 58-11.9 17.2 11.9-224 10.7 7.7-13.7
Body mass index
(n=624 women, 192 men, 822 total)
<25 (no overweight/obesity) 9.9 6.5-134 302 19.7-40.7 14.1 9.3-189
25-29 (overweight) 8.1 1.3-14.9 185 8.1-289 1.3 4.1-185
30 + (obesity) 130 54-205 320 10.6-534 16.5 89-24.2
Hospitalization within the last 12 months
(n=607 women, 190 men, 803 total)
No 6.1 3.0-92 209 10.9-309 9.0 4.9-13.1
Yes 14.6 10.1-19.1 293 19.8-38.7 19.0 14.0-24.1
Feeding tube and/or bowel stoma
(n=641 women, 198 men, 845 total)
No 8.2 53-11.1 23.0 15.8-30.1 116 8.1-15.2
Yes 387 17.8-59.6 533 23.0-83.7 435 249-620
Number of long-term medications
(n=641 women, 198 men, 845 total)
0-4 drugs 9.1 44-138 15.0 45-255 10.5 6.0-149
5-9drugs 10.0 5.9-14.1 29.1 18.9-393 14.6 10.0-19.2
10+drugs 9.8 26-17.1 32.1 8.5-55.8 14.7 5.6-23.8

Abbreviations: Cl, confidence interval; NA, not applicable

men treated with 0—4 drugs to 32.1% in men treated with
10+drugs, but the increase was not significant.

Multivariable analysis

The multivariable logistic regression confirmed that male
sex, a higher degree of physical impairment, and being
hospitalized within the last 12 months was positively
associated with indwelling urinary catheter use (Table 3).
The adjusted odds ratio for catheter use for men vs.
women was 2.86 (95% CI 1.82-4.50). For residents with
“moderate” disability vs. those with “no to slight” dis-
ability it was 3.27 (1.36-7.85), for individuals with “mod-
erately severe” disability vs. the reference group it was

9.03 (3.40-23.97), and for those with “severe” disabil-
ity vs. the reference group it was 26.73 (8.60-83.14). For
residents who had been hospitalized within the last 12
months vs. those without a hospitalization it was 1.97
(1.01-3.87). Regarding dementia, a tendency for a nega-
tive association with catheter use was observed. The
adjusted odds ratio for catheter use for individuals suffer-
ing from dementia vs. those without dementia was 0.62
(0.37-1.04). With respect to age, BMI, feeding tubes and/
or bowel stomas, and long-term medications no associa-
tions were observed. The c-statistic was 0.825 indicating
a strong predictive power of the model.
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Table 3 Multivariable logistic regression for the probability of
having an indwelling urinary catheter

Variable Total

(n=758)

OR 95% Cl p-value
Sex
Male (ref. female) 2.86 1.82-4.50 0.0001
Age group (ref. <65 years)
65-74 years 0.88 0.26-3.02 0.8263
75-84 years 091 0.31-2.67 0.8636
85+years 0.60 0.19-1.87 0.3588
Physical impairment (ref.
no to slight disability)
moderate disability 3.27 1.36-7.85 0.0106
moderately severe disability 9.03 3.40-23.97 0.0001
severe disability 26.73 8.60-83.14 <0.0001
Dementia
Yes (ref. no) 0.62 0.37-1.04 0.0668
Body mass index (ref. <25 [no
overweight/obesity])
25-29 (overweight) 0.89 0.32-2.44 0.8057
30 + (obesity) 1.58 0.77-3.25 0.2030
Hospitalization within the
last 12 months
Yes (ref. no) 1.97 1.01-3.87 0.0477
Feeding tube and/or
bowel stoma
Yes (ref. no) 1.73 0.53-5.63 0.3409
Number of long-term
medications (ref. 0-4
drugs)
5-9 drugs 1.56 097-2.53 0.0663
10+drugs 1.36 0.49-3.78 0.5326

Abbreviations: OR, odds ratio; Cl, confidence interval; ref., reference
Note Boldface indicates statistical significance

Discussion

This work examined the use of indwelling urinary cath-
eters in 21 German nursing homes and found a catheter
point prevalence of 13.4%. Catheter use was associated
with male sex, a higher degree of physical impairment,
and being hospitalized within the last 12 months. Fur-
thermore, residents suffering from dementia tended to
use catheters less frequently than those without demen-
tia. Catheter use was not associated with age, over-
weight/obesity, other indwelling devices, and long-term
medications.

Catheter use by sex and age

The overall catheter prevalence of 13.4% is higher than
the median prevalence of 7.3% reported in a recent sys-
tematic review including 67 studies from 21 countries
[14]. It is also higher than the median prevalence of avail-
able studies from Germany (10.2%; N=15), the US (9.3%;
N=9), UK (6.9%; N=7), and Sweden (7.3%, N=6), but in
the range of 7.3-28.0% expectable based on the existing
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German studies [14]. Regarding differences in the urinary
catheter prevalence by sex, we observed a higher catheter
prevalence in male compared to female nursing home
residents, which is in line with other German studies [17,
20, 21] and was also the case in residents from Italy [15]
and Sweden [18, 19]. It is also in line with a more than
30-year old study from the US [23], but another Ameri-
can study conducted in the 1980s reported the oppo-
site [22]. In our study the absolute prevalence difference
between men and women was 15.6% points, and in the
existing studies with a higher prevalence in men it ranged
from 5.4 [15] to 27.6 [20] percentage points [14]. From
a clinical practice perspective, the prevalence difference
might be explained by a higher need for catheters in men
resulting from urinary retention, which predominantly
affects men [31]. However, it remains unclear whether
the total difference in prevalence reflects different needs
due to underlying diseases or if male residents are more
likely to have inappropriate catheters. Furthermore, it
needs to be considered that the catheter prevalence in
nursing home residents is higher for transurethral cath-
eters than for suprapubic catheters [14] and that preva-
lence differences between women and men might vary by
catheter type [20, 22].

With respect to prevalence differences by age, we
found no significant association with catheter use, prob-
ably because our study population was too small. In our
descriptive analysis, however, the catheter prevalence in
women decreased by age and in men tended to decrease
with increasing age. This would be comparable with a
more than 30-year old American study [22], which was
the only study of 67 studies included in a recent sys-
tematic review reporting catheter prevalence in nursing
home residents by age [14]. Overall, the evidence regard-
ing prevalence differences by age remains inconclusive.

Given our results on catheter use by sex and age, future
studies should include a larger number of nursing home
residents, stratify their analyses by sex, and examine
whether the catheter prevalence decreases with increas-
ing age. Furthermore, they should collect data on indi-
cations for catheters and catheter types to determine
proportions of catheterized residents with appropriate
indications for transurethral/suprapubic catheters in
both sexes and evaluate the need for sex-specific inter-
ventions. In countries like Germany, this would also
help to identify reasons for the comparatively high cath-
eter prevalence in nursing homes, which is necessary
given the limited number of appropriate indications for
indwelling urinary catheters mentioned in international
guidelines [7, 8, 11] and comparable national recommen-
dations [32], and the high risk for catheter-related com-
plications [1-3].
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Catheter use by physical impairments and dementia

With regard to physical impairments, we found that the
catheter prevalence increased with increasing disability
to a maximum of 28.2% and 44.4% in severely disabled
female and male residents, respectively. This has not been
reported before and could be explained from a practical
point of view by a large proportion of severely disabled
residents who were critically or terminally ill and needed
a catheter for urine output monitoring or comfort care
[7, 8, 11]. Furthermore, it should be considered that
the definition of severe disability used in the Modified
Rankin Scale includes incontinence [29]. It can therefore
be assumed that nearly all incontinent residents who had
a catheter for the assistance in wound healing [7, 8, 11]
were classified as severely disabled. However, it remains
unclear whether the total prevalence differences by phys-
ical impairments reflect different needs or whether the
risk for inappropriate catheters increases with increasing
disability.

Regarding dementia, we observed no significant asso-
ciation with catheter use, which is in line with an Ital-
ian study [15]. However, in our descriptive analysis the
prevalence in individuals suffering from dementia was
6.0% points lower compared to those without dementia,
whereby the prevalence difference in women and men
was 2.1 and 15.1% points, respectively. A reason for the
prevalence difference might be that indwelling urinary
catheters require daily care [7, 8, 10, 11], which is more
difficult to provide in residents with dementia compared
to those without dementia.

Overall, further studies are needed to investigate the
appropriateness of urinary catheters in female and male
residents with different grades of physical impairments.
This is particularly true given that according to interna-
tional guidelines and national recommendations, physi-
cal impairments in nursing home residents usually are
not an appropriate indication for indwelling urinary
catheters [7, 8, 11, 32]. Furthermore, urinary catheters
should not be used as a substitute for nursing care [7, 9,
11, 32]. Studies that explore potential differences in the
catheter prevalence by dementia would also be useful to
improve our understanding of their use in this growing
population.

Catheter use by hospitalizations

With respect to hospitalizations, we showed that resi-
dents who had been hospitalized within the last 12
months were more likely to be catheterized than those
without a hospitalization. However, when interpreting
this result, it needs to be considered that we were unable
to examine whether residents with a catheter were cath-
eterized before, during, or after hospitalization. Existing
studies showed that, on the one hand, catheter-related
complications in Chinese nursing home residents often
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lead to hospitalizations [33] and that, on the other hand,
many catheterized residents in Germany, the UK, and
Sweden received their catheters in a hospital [18, 34—36].
The international literature also shows that male nursing
home residents are more likely to be hospitalized than
female residents [37], that male (vs. female) residents in
Sweden are more likely to be catheterized long term [18,
19], and that in the general population of hospitalized
patients in the US, Italy, and Korea, the risk for inappro-
priate catheters increases with the duration of catheter-
ization [38—40].

Overall, it might be possible that some catheters in
nursing home residents who were catheterized in a hos-
pital and/or are catheterized long term are no longer
needed. This is especially true since there is evidence
that interventions like stop orders, prompting physi-
cians or nurses to remove catheters by default under
certain conditions, can reduce the prevalence of inap-
propriate catheters in hospitalized patients [41]. Studies
should examine whether the proportion of catheterized
female/male residents with appropriate catheter indica-
tions depends on the place where the residents received
their catheters and the duration of catheterization. Fur-
thermore, they should investigate whether communica-
tion between hospitals and nursing homes during care
transitions can be improved (e.g., regarding catheter indi-
cations) and whether the catheter need in catheterized
residents is continuously evaluated.

Strengths and limitations

An important strength of this work is that the prevalence
of indwelling urinary catheters in nursing home resi-
dents was investigated by many individual characteris-
tics which have rarely been examined before. A second
strength is that the data on catheterization and covariates
are likely to be valid because they were obtained from the
nurses in the participating nursing homes who know the
residents and reviewed the nursing records to answer the
questionnaire. Further strengths are the heterogenous
sample of nursing homes; there were no selection crite-
ria for nursing homes in terms of specific diseases (like
facilities specialized in neurological diseases) and all resi-
dents of the participating care units were included.

At the same time, there are some important limita-
tions to consider. First, we analyzed cross-sectional data
including no information on indications for catheteriza-
tion, catheter types, the place where residents received
their catheters, and duration of catheterization. There-
fore, we were unable to establish causality, evaluate
whether the catheter use was appropriate, and investigate
the association between catheter use and hospitalizations
in more detail. However, most of the 67 studies included
in a recent systematic review did not have the mentioned
information either [14]. Second, the questionnaires
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were answered by nurses in the participating nursing
homes and it cannot be ruled out that some questions
were answered based on memory rather than scrutiny of
records. However, there is no evidence that our results
are limited by differential misclassification. Third, we
analyzed data assessed almost a decade ago. However,
most existing studies in the nursing home setting have
not reported differences in catheter prevalence by indi-
vidual characteristics of residents [14], which is one
reason why we reanalyzed our data. Furthermore, there
are no indications that catheter use in German nursing
homes has changed in the meantime. Fourth, because
this study used a convenience sample of nursing homes
located in northwest Germany and willing to participate,
the generalizability of our results might be limited. For
example, catheter use might differ between the West of
Germany and the East (i.e., the former German Demo-
cratic Republic) due to historical reasons. However, we
expect no selection bias at the resident level because all
residents of the participating care units were included
and our proportions of female and 85 +-year-old resi-
dents are comparable with nationwide data (77% vs. 72%
female residents and 57% vs. 51% 85 +-year-old resi-
dents) [42]. We also expect no selection bias at the nurs-
ing home level because a heterogenous sample of nursing
homes was included and the sponsorship distribution
was also comparable with nationwide data (57% vs. 53%
independent nonprofit nursing homes and 43% vs. 42%
privately sponsored nursing homes) [42]. Furthermore,
both urban and rural nursing homes of various sizes
were included. Nevertheless, the limited geographic vari-
ability of our study remains an important limitation, and
our findings may not be generalizable to countries with
a considerably higher/lower catheter prevalence and/or
other health and long-term care systems. For instance,
the catheter prevalence in nursing home residents var-
ies in Europe from 0.8% in Lithuania to 19.4% in Poland
[43], whereby the proportion of nursing home residents
among all older people is 10.3% and 0.8% in these two
countries [44]. Finally, our findings may not be general-
izable to the general population of community dwelling
individuals or home care recipients because in these pop-
ulation groups catheter prevalence is lower than in the
nursing home setting [12, 13].

Conclusions and implications

This work showed that in German nursing homes,
male residents, residents with a higher degree of physi-
cal impairment, and residents who had been hospital-
ized within the last 12 months were more likely to use
an indwelling urinary catheter than their counterparts.
Furthermore, catheter use tended to be negatively asso-
ciated with dementia and might be negatively associ-
ated with age. Taking these findings and the results of
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a recent systematic review [14] into account, future
studies on catheters in nursing home residents are war-
ranted. They should stratify their analysis by sex, and
investigate potential prevalence differences by age and
dementia. Furthermore, studies are needed that collect
data on circumstances of and indications for catheters,
catheter types, and duration of catheterization to evalu-
ate the appropriateness of catheter use in nursing home
residents with a special focus on men, severely disabled
residents, and those who have been hospitalized. If these
studies find that inappropriate catheter use in nurs-
ing home residents is common, interventions to reduce
unnecessary catheters are needed.
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