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Abstract
Background: Urinary catheterization is often undertaken to relieve distressing bladder symptoms in palliative
care.
Objective: The primary aim of this study was to determine the incidence of, and clinical indications that predispose
patients admitted to palliative care units to, urinary catheterization. The secondary aims were to determine causal
factors, including the type of malignancy, antecedent medications, and duration of admission in these patients.
Methods: This was a prospective observational dual site cohort study in palliative care inpatients. Univariate cat-
egorical chi-square analysis was performed to compare patients with and without urinary catheterization, and to
identify risk factors associated with urinary catheter use.
Results: The incidence of catheterization in this cohort was 41% (43/104) and urinary retention (63%) was the
most common cause. Agitation (47%) and urinary incontinence (70%) were common symptoms in those cathe-
terized. Medications that were significantly associated with the need for urinary catheterization were benzodi-
azepines ( p < 0.01) and antipsychotics ( p = 0.01). All measures that define poor functional status were found
to be significant ( p < 0.01). Patients with prolonged hospitalization of greater than three weeks were catheterized
more frequently ( p = 0.017). The majority of patients catheterized (79%) were admitted for terminal care.
Conclusions: The high incidence of urinary catheterization highlights the need for good bladder care for all pa-
tients in the palliative care setting. Patients with risk factors include the use of antipsychotics and benzodiaze-
pines, declining functional status and prolonged hospital admission are more likely to be catheterized.
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Introduction
Urinary symptoms are common in palliative care patients
and managing urinary symptoms at end of life should be
given equal priority as managing distressing symptoms
such as pain and dyspnea.1 Previous palliative care studies
that looked into bladder care and urinary catheterization
have estimated that 57%–71% of palliative care inpatients
have required urinary catheterization compared with gen-
eral medical wards where catheterization rates are around

12%–25%.1–4 Studies that looked into rates of high and
inappropriate urinary catheterization in nonpalliative
care patients have cited certain classes of medications,
poor functional status, and incontinence as risk factors.2,5

However, urinary catheterization does have a beneficial
role in ensuring dignity, comfort and convenience in a
palliative care setting. There have been no recent studies
in palliative care patients who have studied the risk factors
that lead to urinary catheterization.
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The primary aim of this study was to determine the in-
cidence of, and clinical indications that predispose patients
admitted to palliative care units to, urinary catheterization.
The secondary aims were to determine causal factors, in-
cluding the type of malignancy, antecedent medications,
and duration of admission in these patients.

Methods
Ethics statement
The prospective study was conducted with the approval
of the ethics committee of the Western Sydney Local
Health district (Approval Number (4056) LNR/14/
WMEAD/284).

Data collection
The study was conducted at two palliative care units lo-
cated in the Western Sydney Local Health District,
New South Wales, Australia. Ethics and governance
approval was obtained. All patients admitted to these
palliative care units between September 2014 and Jan-
uary 2015 were recruited after written informed con-
sent. Patients with preexisting indwelling catheters
were excluded. Recruited patients were interviewed
with regard to their urinary symptoms before catheter-
ization for those who were catheterized, and during
their admission for those not catheterized, and hospital
medical records were reviewed.

Catheterization data. Catheterization was performed
according to published hospital policy and included
the following indications: urinary retention with a post-
void residual volume of 500 mL; patient comfort—
either physical discomfort related to frequent changes
of clothes and bed linen or the psychological distress as-
sociated with incontinence; convenience or ease of care
for patients who were either bed bound or had signifi-
cant difficulty in mobilizing; and distressing symptoms
such as incontinence or lower abdominal pain second-
ary to a distended bladder. Any complication after cath-
eter insertion, such as infection, bleeding, and blockage
were recorded as a ‘‘catheter-related event.’’

Functional data. Functional characteristics was assessed
using four validated clinical tools—Australian Karnof-
sky Performance Score (AKPS),6 Resource Utilisation
Groups–Activities of Daily Living (RUG-ADL),7 Pallia-
tive Care Phase (Palliative Care Australia),8 and the
Waterlow score.9 Data were recorded on the day of cath-
eterization for those catheterized and on the day of
discharge/death for those not catheterized.

Medication data. Medication data were collected for
four main classes of medication—opioids, anticholiner-
gic medications, benzodiazepines, and antipsychotics.
For catheterized patients, the data were obtained in
the 24-hour period before catheterization. For patients
who were not catheterized, the data were obtained 24
hours before the patient being discharged or death. All
opioid doses were converted into oral morphine equiva-
lent daily dose (OMEDD) expressed in milligrams
using a clinically accepted dose conversion table.10,11

We divided the OMEDD into low (<60 mg), moderate
(60–299 mg), high (300–599 mg), and very high doses
(>600 mg).12,13 We also included medications that
had an anticholinergic load according to the Clinician-
Rated Anticholinergic Drug Scale.14

Data analysis
As this is a prospective pilot design with the pri-
mary objective investigating the determinants of
catheterization, formal sample size calculations
were not performed. The main focus of the sample
size would be to (1) have sufficient number of pa-
tients and (2) a reasonable event rate. These consid-
erations suggest that a sample size of 100 or greater
would be adequate given an expected catheterization
of 50% or higher.

Statistical analyses were performed using the Stat-
istical Package for the Social Sciences and Analysis
of Censored and Correlated Data software. The
chi-square test was used to compare patients with
and without a urinary catheter and to examine asso-
ciation of baseline risk factors with urinary catheter
use. Univariate comparisons for other factors (med-
ication use and functional status) are presented as
relative risks (RRs) together with 95% confidence
intervals (CIs). The level for statistical significance
is set at 0.05 and, as this is an exploratory study,
there has not been any adjustment for multiple
comparisons.

Results
For a five-month period, 106 consecutive patients were
recruited. One hundred and four were included in the
study and two participants were excluded due to preex-
isting urinary catheters. Baseline patient characteristics
are provided in Table 1. The majority of the study pop-
ulation (91%) had malignancy as their primary life lim-
iting diagnosis, with the most common being colorectal
and lung cancer (16%). Genitourinary cancers were
only present in 12% of patients.
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Incidence and indications
of urinary catheterization
The incidence of catheterization in this study was 41%
(n = 43) of whom 49% (n = 21) were men. All patients
were catheterized with indwelling urinary catheters.
The majority of patients catheterized (58%, n = 25)
were from the acute palliative care ward. The median
age of those who were catheterized was 69 years.

The most common indication for urinary catheteri-
zation was urinary retention (63%, n = 27), followed
by distressing urinary symptoms such as incontinence
or lower abdominal pain (51%, n = 22), ease of care
(28%, n = 12), and patient comfort (19%, n = 8). Fifty-
one percent (n = 22) of patients who were catheterized
had more than one recorded indication for urinary
catheterization. Distressing urinary symptoms, which
included lower abdominal pain, incontinence, and inabil-
ity to void, was reported by 51% (n = 22) of patients.
Agitation/confusion (47% vs. 7%), urinary incontinence
(70% vs. 7%), and lower abdomen pain (33% vs. 10%)
were highly prevalent in those catheterized when com-
pared with those who were not catheterized.

Urinary incontinence (70%, n = 30) was the most
common symptom among those catheterized. The
types of incontinence requiring catheterization were

delineated into four main categories—functional, over-
flow, mixed (urge and stress), and combination (mixed
and functional). The majority of patients had either
combination incontinence (40%, n = 12) or overflow
incontinence (37%, n = 11). Of note, 33% (n = 10) of
those reporting urinary incontinence also developed
acute urinary retention requiring catheterization.

Medication risk factors
A comparison of the different classes of medications
was made between the catheterized and noncatheter-
ized groups to determine whether there were any
medication-related risk factors associated with an in-
creased incidence for urinary catheterization (Table 2).
The use of benzodiazepines ( p < 0.01) (lorazepam,
midazolam, temazepam, and clonazepam) and anti-
psychotics ( p = 0.01) (haloperidol and levomepro-
mazine) were significantly associated with the need
for urinary catheterization.

There was a nonsignificant trend in the use of opi-
oids and medications with a high anticholinergic load
in those having urinary catheterization. Only patients
on low amounts of opioids (<60 mg) (Fig. 1) or with
a high anticholinergic risk score (>3) (Fig. 2) were
more likely to be catheterized. Anticholinergic medica-
tions commonly used in this cohort were amitriptyline,
glycopyrrolate, hyoscine, and oxybutynin. The median
OMEDD in those catheterized was 80 mg compared
with 90 mg in those not catheterized. The median
OMEDD in those with urinary retention was 90 mg.

Local causes
The most common local risk factors identified in-
cluded benign prostatic enlargement (17%, n = 7) and
pelvic/lumbosacral metastasis (14%, n = 6) (Fig. 3).
Although upper gastrointestinal cancers (21%, n = 8)
and hematological cancers (12%, n = 4) were more
common in those catheterized, the RR of catheteriza-
tion associated with both these cancers was 0.987
(95% CI for RR: [0.707–1.377]). Thus, no particular
cancer was associated with an increased risk toward
catheterization (Fig. 4).

Table 1. Baseline Patient Characteristics

Total No. of Patients n (%)

Acute palliative care ward 104
Palliative care unit 55 (53)
Male 49 (47)
Mean age (years) 54 (52)
Admission from 70.5 (23–95)
Home 72 (69)
Hospital 31 (30)
Residential aged care facility 1 (1)
Primary disease—malignant 95 (91)

CR 18 (16)
Lung 17 (16)
GU 12 (12)
UGI 11 (14)
H&N 10 (10)
Breast 9 (9)
Hematological 6 (6)
CNS 3 (3)
Skin 3 (3)
Others 2 (2)

Nonmalignant 9 (9)
End-stage kidney failure 2 (2)
End-stage heart disease 2 (2)
End-stage lung disease 2 (2)
Acute surgical condition 2 (2)
End-stage liver failure 1 (1)

Bold values denote the aggregate of primary disease-malignant and
nonmalignant.

CNS, central nervous system; CR, colorectal; GU, genitourinary; H&N,
head and neck; UGI, upper gastrointestinal.

Table 2. Medications Associated with the Need
for Urinary Catheterization

Medications RR [95% CI] p

Opioids 1.74 [0.635–4.762] 0.28
Benzodiazepines 1.80 [1.211–2.64] <0.01
Antipsychotics 1.58 [1.1179–2.22] 0.01
High-risk anticholinergic load 1.15 [0.883–1.5154] 0.29

CI, confidence interval; RR, relative risk.
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Functional indices
In patients who were catheterized, 91% (n = 39) had a
RUG-ADL score of >11, whereas only 43% (n = 26)
of patients not catheterized had a score of >11. Simi-
larly, 63% (n = 27) of those catheterized had an AKPS
score of 10–20 compared with only 34% (n = 21) in
those not catheterized. In those not catheterized, 64%
(n = 39) had a palliative care phase of 1 or stable compared
with only 14% (n = 6) catheterized. Twenty-eight percent
(n = 12) of those catheterized had a Waterlow score of
>19 (very high risk) compared with 3% (n = 2) of those
not catheterized. As shown in Table 3, all these results
were statistically significant ( p < 0.01). The RUG-ADL,
AKPS, and Waterlow scores signify that a low functional
status was a risk factor for catheterization. The study
results also indicate that catheterization was a common
intervention to maintain symptom control and qual-

ity of life in patients who were unstable, deteriorating,
or terminal as indicated by the palliative care phase
results.

Mortality rates and length of stay
The overall mortality rate of this cohort was 51% (n = 53).
The mortality rate in those catheterized was high
(79%, n = 35) versus (31%, n = 19) in those not cathe-
terized. With regard to length of stay, those catheter-
ized remained longer in hospital as 33% (n = 14) of
those who were catheterized were admitted for greater
than three weeks (RR: 2.5, 95% CI [0.185–0.875],
p = 0.017), whereas in those not catheterized 47%
(n = 29) were admitted for less than a week. However,
49% (n = 21) of catheterized patients were catheter-
ized in their first week of admission.

FIG. 1. Oral morphine equivalent doses in noncatheterized versus catheterized (%).

FIG. 2. Total anticholinergic risk score in those noncatheterized versus catheterized (%).
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Catheterization practices
Bladder scans were done for 65% of patients, before
catheterization. All patients with a recorded indication
of urinary retention had a bladder scan (n = 27). The
median bladder scan prompting bladder catheterization
was 641 mL with a range of 24–999 mL. The median
urine output volume postcatheterization was 500 mL
with a range of 20–1400 mL. Adverse catheter-related
events, which included bleeding and infection, compris-
ing only 5% (n = 2) of total catheterizations. In 11% of
patients (n = 3), delirium (agitation/confusion) resolved
postcatheterization. These patients had a range of 900–
1000 mL of urine recorded before catheterization.

Only 4% (n = 2) requested that their indwelling uri-
nary catheter be removed and eventually had a successful
trial of void. All the remaining catheterized participants
remained with an indwelling urinary catheter till their
death or discharge with no documented attempts at re-
moving the indwelling urinary catheter. None of the
participants who were catheterized received antibiotic
prophylaxis.

Discussion
The incidence of urinary catheterization in this study
was found to be 41%. This is comparable with similar
studies in the palliative care setting that have shown
the incidence vary from 36% to 57% (Refs.1,3,4). This
is in contrast to studies in the acute hospital setting,
where the incidence is much lower, ranging from 14%
to 25%.15–17

Urinary retention was the most common indication
for catheterization, affecting >60% of patients. More
than half of the participants in this study had a cath-
eter inserted as a result of distressing symptoms and
urinary incontinence was their most common dis-
tressing symptom (70%). Studies have shown that
urinary incontinence has a negative effect on the

FIG. 3. Local factors identified in the
catheterized (%).

FIG. 4. Malignancies in the noncatheterized versus catheterized (%). CNS, central nervous system; CR,
colorectal; GU, genitourinary; H&N, head and neck; Haem, hematological; UGI, upper gastrointestinal.

Table 3. Functional Indices Associated with the Need
for Urinary Catheterization

Functional Indices RR [95% CI] p

RUG-ADL >11 2.12 [1.5662–2.8911] <0.01
AKPS <30 1.82 [1.2034–2.7643] <0.01
Palliative care phase 1 0.21 [0.0984–0.459] <0.01
Waterlow score >19 9.15 [2.1698–38.653] <0.01

AKPS, Australian Karnofsky Performance Score; RUG-ADL, Resource
Utilisation Groups–Activities of Daily Living.
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social and psychological well-being of patients.18 This
in turn had a negative impact on their quality of life
and dignity and resulted in an increased risk of develop-
ing depression.19 This study confirms that urinary
symptoms are common in the palliative care setting
and perhaps identifying these early may help ensure im-
proved bladder care and psychosocial well-being.

Although overflow incontinence requires urinary
catheterization, the other types of urinary incontinence,
which include urgency, stress, and functional,20 can often
be managed using multiple noninvasive options such as
incontinence pads, diapers, urinary sheaths or condoms,
and pouches, as indwelling urinary catheters can also
cause pain and discomfort.21 This study showed that
nearly half of the patients had a urinary catheter inserted
for either comfort or convenience.

Owing to increased rates of catheter-associated
urinary tract infections and prolonged hospitaliza-
tion, the current accepted practice is to minimize
the use of long-term urinary catheterization in both
the general hospital and nursing home populations.22

A survey with regard to urinary catheterization in hos-
pitalized adults found that patients prefer noninvasive
measures rather than catheterisation.23 It is hence rec-
ommended that unless the patient has acute urinary re-
tention, measures such as good nursing care, behavioral
modification, incontinence diapers, and medication re-
view are the still the basic tenants to achieve good blad-
der care in most patients. However, indwelling urinary
catheters may enhance comfort in those patients who
are in the preterminal phase or patients who have per-
ineal or sacral ulcers.20,24

Unsurprisingly, certain classes of medications in-
creased the risk of urinary catheterization. Antipsy-
chotics are commonly used to treat both agitation
and central nausea.25,26 These drugs cause urinary incon-
tinence by causing central dopamine and peripheral alpha
blockade, which in turn results in urethral relaxation.27,28

Benzodiazepines, which are commonly used for delirium,
agitation, or anxiety,29 have an effect on the GABA recep-
tors causing relaxation of the striated muscle in the distal
urethra and decreased urethral pressure, resulting in uri-
nary incontinence.30 A study done in nursing home res-
idents showed that patients on benzodiazepines had a
45% greater risk of urinary incontinence.31

This study did not find a statistically significant
association between the use of both opioids and an-
ticholinergics, and the increased risk of urinary cath-
eterization. Opioids are thought to cause urinary retention
through mu-receptor agonism.32 One small study esti-

mated that the incidence of opioid-induced urinary
retention was *25%.33 Medications with a high anticho-
linergic risk score are thought to reduce bladder contrac-
tility resulting in urinary retention.30 Previous studies
have found a cumulative effect resulting in decreased
bladder function in women who were on medications
with very high anticholinergic risk scores of >5.34 Similar
results were found in this study, where the majority of
those patients on medications with a high anticholinergic
load (anticholinergic risk scores of ‡3) were catheterized.

The common local risk factor for urinary catheteriza-
tion was benign prostatic hypertrophy and this finding
is similar to studies done in hospitalized men presenting
with urinary retention where the majority had benign
prostatic enlargement.35 Increasing functional de-
pendence secondary to debilitation from poor nutri-
tional status and progression of disease was found
to be a significant risk factor for urinary catheteriza-
tion. All the functional indices measured, including a
very low AKPS score,10–20 high RUG-ADL score (>11),
and a high Waterlow score (>19) were associated with
an increased risk of catheterization (Table 3). A hospital
stay greater than three weeks was also found to be a sig-
nificant risk factor. Majority of patients catheterized
(79%) were admitted for terminal care. These findings re-
inforce the importance of good bladder care in patients
in the preterminal phase of life and the important role
that urinary catheterization plays in ensuring dignity,
comfort, and convenience.

In this prospective study, very few patients devel-
oped complications posturinary catheter insertion
(5%). The majority of indwelling catheters were main-
tained indefinitely with no attempts made at trial of
void. This is an area of bladder care where more vig-
ilance on the part of the doctors is needed, not to
overlook decisions regarding indwelling catheters.
Studies done in nursing homes have indicated that
residents with long-term catheters (>28 days) are three
times more at risk of receiving antibiotics for catheter-
related infections.36 Although majority of catheter-related
infections are asymptomatic, patients can also develop
bladder and kidney stones, and pyelonephritis.22 It is
important that once acute urinary retention is re-
solved, a trial of void should be undertaken, espe-
cially in those patients not in the preterminal phase.

This was the first prospective study of bladder care in
palliative care patients that recruited >100 consecutive
participants and looked into patient symptoms and
risk/causal factors associated with the need for indwell-
ing urinary catheterization.
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Limitations
Since this was a prospective study, nurses’ practices
about bladder care may have been affected in those
recruited in the trial. Although this was a dual site
study, both the sites belong to one health district
and the unique population features may have an im-
pact on bladder management practices. A multivariate
analysis was not possible due to a small sample size.
There were limitations of documentation around
using of bladder scans, where a reason for not doing
a bladder scan was not listed. There was a lack of doc-
umentation with symptoms before catheterization and
complications postcatheterization in the preterminal
participants and hence there was underreporting of
symptoms and complications. There was an overes-
timation of the effect of urinary catheterization as
symptoms postcatheterization was not recorded.
The functional scores of participants were affected
by individual variability as these were recorded by
several doctors and nurses. A large multicentric
study to confirm the results from this study, which
would also help develop future practical guidelines
in the palliative care setting, is required.

Conclusions
Our prospective dual site observational cohort study
involving 104 participants showed that the inci-
dence of urinary catheterization remains high and
is a preferred modality to manage distressing urinary
symptoms. Routine screening of urinary symptoms
is warranted in palliative care inpatients. Significant
risk factors for catheterization include the use of an-
tipsychotics and benzodiazepines and a high level of
vigilance in patients on these medications is recom-
mended. Urinary catheterization was also strongly
linked to declining functional status, poor mobility, ca-
chexia, and prolonged hospitalization. Unless there is an
indication of acute urinary retention where a urinary cath-
eter is needed, behavioral measures, nursing care, inconti-
nence diapers, and medication review need to be
undertaken to manage urinary problems.

Acknowledgments
The author gratefully acknowledges patients, their fam-
ilies, and staff at the Palliative Care Units at Westmead
and Mount Druitt Hospitals, Sydney.

Funding Information
This was a research project requirement by the Royal
Australasian College of Physicians and funding was
not required.

Author Disclosure Statement
No competing financial interests exist.

References
1. Fainsinger RL, MacEachern T, Hanson J, Bruera E: The use of urinary

catheters in terminally ill cancer patients. J Pain Symptom Manage 1992;
7:333–338.

2. Bhatia N, Daga MK, Garg S, Prakash SK: Urinary catheterization in medical
wards. J Glob Infect Dis 2010;2:83–90.

3. Farrington N, Fader M, Richardson A, et al.: Indwelling urinary cathe-
ter use at the end of life: A retrospective audit. Br J Nurs 2014;23:S4,
S6–S10.

4. Gutmanis I, Shadd J, Woolmore-Goodwin S, et al.: Prevalence and indi-
cations for bladder catheterization on a palliative care unit: A prospective,
observational study. Palliat Med 2014;28:1239–1240.

5. Fernández-Ruiz M, Calvo B, Vara R, et al.: Inappropriate use of urinary
catheters in patients admitted to medical wards in a university hospital.
Enferm Infecc Microbiol Clin 2013;31:523–525.

6. Abernethy AP, Shelby-James T, Fazekas BS, et al.: The Australia-modified
Karnofsky Performance Status (AKPS) scale: A revised scale for contem-
porary palliative care clinical practice [ISRCTN81117481]. BMC Palliat Care
2005;4:7.

7. Clapham S, Holloway A: Palliative Care Outcomes Collaboration Clinical
Manual. Australia: University of Wollongong, 2014.

8. Eagar K, Gordon R, Green J, Smith M: An Australian casemix classification
for palliative care: Lessons and policy implications of a national study.
Palliat Med 2004;18:227–233.

9. Anthony D, Parboteeah S, Saleh M, Papanikolaou P: Norton, Waterlow and
Braden scores: A review of the literature and a comparison between the
scores and clinical judgement. J Clin Nurs 2008;17:646–653.

10. Ayonrinde OT, Bridge DT: The rediscovery of methadone for cancer pain
management. Med J Aust 2000;173:536–540.

11. Peronchik J. Guidelines for Medication Management of the Dying
Patient, Intranet: South Western Sydney Local health District; 2015
[cited 2015. Opioid Conversion Charts].

12. Grond S, Radbruch L, Meuser T, et al.: High-dose tramadol in comparison
to low-dose morphine for cancer pain relief. J Pain Symptom Manage
1999;18:174–179.

13. Alsirafy SA, Galal KM, Abou-Elela EN, et al.: The use of opioids at the end-
of-life and the survival of Egyptian palliative care patients with advanced
cancer. Ann Palliat Med 2013;2:173–177.

14. Rudolph JL, Salow MJ, Angelini MC, McGlinchey RE: The anticholinergic
risk scale and anticholinergic adverse effects in older persons. Arch Intern
Med 2008;168:508–513.

15. Apisarnthanarak A, Rutjanawech S, Wichansawakun S, et al.: Initial inap-
propriate urinary catheters use in a tertiary-care center: Incidence, risk
factors, and outcomes. Am J Infect Control 2007;35:594–599.

16. Dailly S: Auditing urinary catheter care. Nurs Stand 2012;26:35–40.
17. Saint S, Wiese J, Amory JK, et al.: Are physicians aware of which of their

patients have indwelling urinary catheters? Am J Med 2000;109:476–
480.

18. Bogner HR: Urinary incontinence and psychological distress in
community-dwelling older African Americans and whites. J Am Geriatr
Soc 2004;52:1870–1874.

19. Melville JL, Walker E, Katon W, et al.: Prevalence of comorbid psychiatric
illness and its impact on symptom perception, quality of life, and func-
tional status in women with urinary incontinence. Am J Obstet Gynecol
2002;187:80–87.

20. Kapo J, Morrison LJ, Liao S: Palliative care for the older adult. J Palliat Med
2007;10:185–209.

21. Kyle G: Bowel and bladder care at the end of life. Br J Nurs 2010;19:408,
10, 12–14.

22. Zimakoff JD, Pontoppidan B, Larsen SO, et al.: The management of
urinary catheters: Compliance of practice in Danish hospitals, nursing
homes and home care to national guidelines. Scand J Urol Nephrol
1995;29:299–309.

23. Pfisterer MH, Johnson TM, 2nd, Jenetzky E, et al.: Geriatric patients’
preferences for treatment of urinary incontinence: A study of hospital-
ized, cognitively competent adults aged 80 and older. J Am Geriatr Soc
2007;55:2016–2022.

Pais et al.; Palliative Medicine Reports 2020, 1.1
http://online.liebertpub.com/doi/10.1089/pmr.2020.0060

257



24. Apisarnthanarak A, Thongphubeth K, Sirinvaravong S, et al.: Effective-
ness of multifaceted hospitalwide quality improvement programs
featuring an intervention to remove unnecessary urinary catheters at a
tertiary care center in Thailand. Infect Control Hosp Epidemiol 2007;28:
791–798.

25. Crawford GB, Agar MM, Quinn SJ, et al.: Pharmacovigilance in hospice/
palliative care: Net effect of haloperidol for delirium. J Palliat Med 2013;
16:1335–1341.

26. Dietz I, Schmitz A, Lampey I, Schulz C: Evidence for the use of Levome-
promazine for symptom control in the palliative care setting: A systematic
review. BMC Palliat Care 2013;12:2.

27. Van Putten T, Malkin MD, Weiss MS: Phenothiazine-induced stress in-
continence. J Urol 1973;109:625–626.

28. Ambrosini PJ: A pharmacological paradigm for urinary incontinence and
enuresis. J Clin Psychopharmacol 1984;4:247–253.

29. Stiel S, Krumm N, Schroers O, et al.: [Indications and use of benzodiaze-
pines in a palliative care unit]. Schmerz 2008;22:665–671.

30. Tsakiris P, Oelke M, Michel MC: Drug-induced urinary incontinence. Drugs
Aging 2008;25:541–549.

31. Landi F, Cesari M, Russo A, et al.: Benzodiazepines and the risk of urinary
incontinence in frail older persons living in the community. Clin Phar-
macol Ther 2002;72:729–734.

32. Teuteberg W: Drug-induced acute urinary retention #287. J Palliat Med
2015;18:187–188.

33. Verhamme KM, Sturkenboom MC, Stricker BH, Bosch R: Drug-induced
urinary retention: Incidence, management and prevention. Drug Saf
2008;31:373–388.

34. De La Cruz JF, Kisby C, Wu JM, Geller EJ: Impact of anticholinergic load on
bladder function. Int Urogynecol J 2015;26:545–549.

35. Choong S, Emberton M: Acute urinary retention. BJU Int 2000;85:186–201.
36. Kunin CM, Douthitt S, Dancing J, et al.: The association between the use of

urinary catheters and morbidity and mortality among elderly patients in
nursing homes. Am J Epidemiol 1992;135:291–301.

Cite this article as: Pais R, Lee P, Cross S, Gebski V, Aggarwal R (2020)
Bladder care in palliative care inpatients: A prospective dual site
cohort study, Palliative Medicine Reports 1:1, 251–258, DOI: 10.1089/
pmr.2020.0060.

Abbreviations Used
AKPS ¼ Australian Karnofsky Performance Score

CI ¼ confidence interval
CNS ¼ central nervous system

CR ¼ colorectal
GU ¼ genitourinary

H&N ¼ head and neck
OMEDD ¼ oral morphine equivalent daily dose

RR ¼ relative risk
RUG-ADL ¼ Resource Utilisation Groups–Activities of Daily Living

UGI ¼ upper gastrointestinal

Publish in Palliative Medicine Reports

- Immediate, unrestricted online access
- Rigorous peer review
- Compliance with open access mandates
- Authors retain copyright
- Highly indexed
- Targeted email marketing

liebertpub.com/pmr

Pais et al.; Palliative Medicine Reports 2020, 1.1
http://online.liebertpub.com/doi/10.1089/pmr.2020.0060

258


