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Abstract
Background Emergency department (ED) visits or hospitalizations should prompt review of the patient’s medications after 
discharge and targeted deprescribing to reduce ongoing risks.
Objective To see if this is happening, we sought to examine the proportion of serious falls and delirium that were followed 
by a prescription fill for a bladder antimuscarinic. Our secondary objective was to identify concurrent use of other anticho-
linergics, cholinesterase inhibitors (ChEIs), and diuretics among people with dementia taking bladder antimuscarinics.
Methods Retrospective descriptive study using data from the National Health and Aging Trends Study (2011–2014) linked 
with Medicare claims from 2010–2014. The primary outcome was the proportion of serious falls or delirium that were fol-
lowed by a bladder antimuscarinic prescription fill within 12 months. The secondary outcome was the proportion of indi-
viduals concurrently receiving prescriptions for bladder antimuscarinics, other strong anticholinergics, ChEIs, and diuretics.
Results During the observation period, 8.88% of people with dementia filled a bladder antimuscarinic prescription. Over 
one-third (35%) initiated use after being identified as having dementia. Many used bladder antimuscarinics concurrently 
with other strong anticholinergics (19%), diuretics (42%), and ChEIs (32%). The majority (76%) of serious falls or delirium 
among people with dementia and bladder antimuscarinic use were followed by a bladder antimuscarinic prescription within 
12 months.
Conclusions In this descriptive study, bladder antimuscarinic prescriptions were often filled irrespective of dementia status, 
serious falls, or delirium. Concurrent use of other anticholinergics, diuretics, and ChEIs was common. Falls and delirium 
should trigger review of the medication list after discharge and targeted deprescribing in people with dementia.
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1 Introduction

Urinary incontinence is common [1] and highly burden-
some for older adults with dementia; it is associated with 
falls and fractures (e.g., by causing frail individuals to rise 
multiple times at night to urinate), decreased quality of life 
for patients and caregivers, hospitalizations, nursing home 
admissions, and death [2–6]. Behavioral strategies (e.g., 

scheduled voiding) are the recommended first-line therapies 
for urge incontinence [7], but are challenging to implement 
in people with dementia [8]. Bladder antimuscarinics are 
commonly prescribed [9]. However, clinical practice guide-
lines and expert panels urge caution in using these agents in 
people with impaired cognition or frailty, for whom the ben-
efits may be attenuated and the harms magnified [7, 10, 11].

Bladder antimuscarinic drugs are strong antagonists of 
muscarinic receptors and thus have the potential to cause a 
range of side effects, including dry mouth, blurred vision, 
impaired cognitive performance, constipation, falls, and 
delirium [12–14]. These side effects—particularly the latter 
two—often lead to emergency department (ED) visits and 
hospitalizations, and may threaten the ability of people with 
dementia to remain living at home instead of institutional 
settings, a key patient- and family-centered outcome. In 
addition, higher total anticholinergic burden from the accu-
mulated effects of multiple medicines with anticholinergic 
properties is associated with poorer cognitive performance 
and greater mortality among older adults [15, 16].
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In addition to the concern about anticholinergic side 
effects, bladder antimuscarinics may be involved in adverse 
drug–drug interactions [17]. For example, because bladder 
antimuscarinics work by blocking the activity of acetylcho-
line at muscarinic receptors, they may directly counteract the 
already-modest therapeutic effect of cholinesterase inhibi-
tors (ChEIs), one of two US Food and Drug Administration 
(FDA)-approved pharmacotherapies for dementia [18]. Con-
current treatment with bladder antimuscarinics and ChEIs 
may lead to faster rates of functional decline as compared 
with ChEIs alone [19]. Bladder antimuscarinics may also be 
involved in prescribing cascades, in which the effect of one 
drug is misinterpreted as a new medical condition, trigger-
ing an additional prescription to treat it. For example, the 
prescription of a bladder antimuscarinic to manage incon-
tinence in a patient who is taking a diuretic may represent 
one such cascade [20]. Prescribing cascades are major con-
tributors to unnecessary and harmful polypharmacy in older 
adults [20].

Ideally, patients with dementia who have ED visits or 
hospitalizations due to falls or delirium would have a careful 
review of all of their medications after discharge, a discus-
sion with patients and caregivers would ensue about the rela-
tive benefits and risks of each drug, and select medications 
would be stopped or continued appropriately. To begin to 
understand whether these best practices are occurring, we 
evaluated the proportion of ED visits and hospitalizations 
due to serious falls and delirium that were followed by a 
prescription fill for a bladder antimuscarinic in a cohort of 
community-dwelling older adults with dementia. Our sec-
ondary, related, objective was to identify concurrent use of 
other anticholinergics, ChEIs, and diuretics among older 
adults with dementia taking bladder antimuscarinics.

2  Methods

2.1  Design, Data Sources, and Sample Population

This was a retrospective cohort study leveraging 4 years 
of data from the National Health and Aging Trends Study 
(NHATS) (2011–2014) that had been linked with Medicare 
Part A, B, and D claims from 2010 to 2014. Medicare Part 
A includes information from inpatient hospitalizations, 
Part B includes information from hospital outpatient and 
physician visits, and Part D includes information from the 
Medicare prescription drug benefit, including claims for 
drug dispensings in outpatient settings. NHATS is an ongo-
ing, nationally representative, prospective cohort study of 
Medicare enrollees in the USA aged ≥ 65 years. Participants 
are selected from all age groups, with oversampling of the 
oldest (≥ 90 years) and of non-Hispanic Black persons. In-
person interviews are conducted annually in participants’ 
homes and include questionnaires and physical and cognitive 
assessments. Persons familiar with the participant’s daily 
routines act as proxy respondents if the older adult is unable 
to respond. The baseline wave of NHATS (2011) included 
8245 individuals. We included those who were community-
dwelling (n = 7197).

We identified a cohort of participants with possible or 
probable dementia from 1 May 2011 through 31 October 
2014. Follow-up began on the date of dementia classifica-
tion and continued through death or 31 December 2014, 
whichever came first. A validated algorithm using three 
types of information identifies participants in NHATS who 
have probable dementia [21]: (1) Self or proxy report of 
being told by a doctor that the sample person has demen-
tia; (2) a score ≤ 1.5 standard deviations below mean in at 
least two domains; [21] or (3) a score ≥ 2 out of 8 on the 
AD8 Dementia Screening Interview [22, 23] administered 
to proxies. A cut-point of ≤ 1.5 standard deviations below 
the mean in one domain was used for possible dementia. 
The NHATS possible or probable dementia classification has 
been shown to have specificity of 84% against persons clas-
sified as having normal cognition [21]. To capture varying 
degrees of cognitive impairment, we included individuals 
in the cohort if they had been classified as having probable 
dementia at one NHATS assessment or possible dementia at 
two consecutive NHATS assessments. The date of entry into 
our cohort was the date of the NHATS assessment at which 
the participant was classified as having probable dementia 
or the second consecutive date at which the participant was 
classified as having possible dementia. For inclusion in the 
cohort, individuals were also required to have 6 months of 
continuous enrollment in Parts A, B, and D of traditional 
fee-for-service Medicare prior to the date of cohort entry 

Key Points 

Emergency department (ED) visits or hospitalizations 
should prompt review of the patient’s medications after 
discharge and targeted deprescribing to reduce ongoing 
risks.

This study found that most serious falls and delirium 
among community-dwelling older adults with dementia 
and bladder antimuscarinic use were followed by bladder 
antimuscarinic prescription fills within 12 months after 
the event.

Among patients with dementia who used bladder anti-
muscarinics, concurrent use of other anticholinergics, 
diuretics, and cholinesterase inhibitors was also com-
mon.
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and 1 month of continuous enrollment after the month of 
cohort entry (Fig. 1).

2.2  Serious Falls and Delirium

We identified serious falls in two ways. First, the pres-
ence of ED and inpatient claims with a fall-related E code 
(8800–8889) or an injury code for nonpathological skull, 
facial, cervical, clavicle, humeral, forearm, pelvic, hip, fib-
ula, tibia, or ankle fractures (80,000–80,619, 8070–8072, 
8080–8089, 81,000–81,419, 8180–8251, or 8270–8291), 
brain injury (85,200–85,239), or dislocation of the hip, 
knee, shoulder, or jaw (8300–83,219, 83,500–83,513, or 
83,630–83,660) was considered a serious fall [24]. In the 
absence of a fall-related E code, the event was considered 
a fall-related injury, and therefore a serious fall, if there 
was an emergency department or inpatient claim for any 
of these injuries and there was no motor vehicle accident 
E code (8100–8199). We also identified ED and inpatient 
claims with delirium (290.11, 290.12, 290.13, 290.20, 290.3, 
290.41, 290.42, 290.43, 290.8, 290.9, 293.0–293.9, 348.30, 
348.31, 348.39, 349.82, 780.0, 780.09, 780.02, 780.97) 
[25–27].

2.3  Antimuscarinic Use

We searched the Part D claims from 6 months prior to cohort 
entry to 31 December 2014 for prescription fills of at least 
a 30-day supply for the following bladder antimuscarinic 
drugs: oxybutynin, tolterodine, fesoterodine, solifenacin, 
darifenacin, trospium, and flavoxate (Fig. 2). Part D claims 
include the name, strength, route of administration, date dis-
pensed, quantity dispensed, and days’ supply for each drug. 
The end date of use was considered the date on which the 
last prescription’s supply should have ended. A medication 
supply gap of ≥ 30 days was used to define treatment discon-
tinuation. Discrete episodes of bladder antimuscarinic use 
were defined as a prescription fill of any bladder antimus-
carinic agent following a discontinuation period of ≥ 30 days 
[28]. Date of death was ascertained from the Medicare Mas-
ter Beneficiary Summary file.

2.4  Exposure to Other Anticholinergic Medicines, 
Diuretics, and Cholinesterase Inhibitors

We calculated the average daily Anticholinergic Cognitive 
Burden scale (ACB) score of participants from cohort entry 

Fig. 1  Overview of cohort 
selection
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through death or 31 December 2014, whichever came first. 
The ACB is an expert-derived drug-rating scale to quantify 
anticholinergic burden [15, 29]. Each medicine is rated on 
an ordinal scale from 1 to 3 (1 = possible anticholinergic 
cognitive effects; 2 and 3 = definite anticholinergic cogni-
tive effects). The total score is the sum of ACB scores of 
all medications a patient is taking. The average daily ACB 
score incorporates the number of drugs, the duration of use 
of each drug, and the anticholinergic rating (i.e., ACB Level 
1, 2, or 3) of each drug. We included all prescription fills for 
anticholinergic drugs in calculating ACB scores. We also 
calculated the proportion of participants who filled pre-
scriptions for non-bladder antimuscarinic medicines with 
ACB scores of 2 or 3. Lastly, we examined the proportion of 
bladder antimuscarinic users concurrently receiving (1) the 
ChEIs tacrine, galantamine, donepezil, or rivastigmine, and 
(2) the diuretics chlorthalidone, indapamide, hydrochlorothi-
azide, furosemide, bumetanide, torsemide, triamterene, ami-
loride, spironolactone, or eplerenone. Concurrent use was 
defined as days’ supplies that overlapped for at least 7 days.

2.5  Analytic Methods

We used the Chi-square statistic to compare proportions and 
simple linear regression to compare means between blad-
der antimuscarinic users and non-users. We then calculated 
various measures related to bladder antimuscarinic use: total 
days of bladder antimuscarinic use, number of discrete epi-
sodes of bladder antimuscarinic use, and initiation of bladder 
antimuscarinic use after dementia classification in NHATS. 
We used standard descriptive methods to examine the pro-
portion of individuals concurrently receiving prescriptions 
for bladder antimuscarinics, other strongly anticholinergic 
medications, ChEIs, and diuretics. Finally, we calculated 
the primary outcome—the proportion of serious falls or 
delirium that were followed by a bladder antimuscarinic 
prescription fill within 12 months after the ED visit or 

hospitalization. Analyses were performed using SAS ver-
sion 9.3 (SAS Institute, Inc., Cary, NC, USA).

3  Results

There were 1790 community-dwelling NHATS participants 
with probable or possible dementia classifications from 1 
May 2011 through 31 October 2014. After applying the 
Medicare-related inclusion criteria, the study cohort con-
sisted of 698 people (Fig. 1). The mean (SD) age was 83.4 
(7.77) years, 462 (66.2%) were women, and the majority 
(372; 53.3%) were White, non-Hispanic. During the follow-
up period, 62 (8.88%) people with dementia filled a blad-
der antimuscarinic prescription of at least a 30-day supply. 
Among bladder antimuscarinic users, 22 (35.5%) had no 
bladder antimuscarinic prescription fills in the 6-month 
look-back period and initiated use after dementia classifica-
tion. Table 1 provides characteristics of the cohort members, 
stratified by exposure to bladder antimuscarinics. Compared 
to nonusers, individuals prescribed bladder antimuscarinics 
tended to be younger and were more likely to take five or 
more medications; they also tended to have better cognitive 
scores, higher co-morbidity scores, and a greater number of 
functional impairments. Oxybutynin and solifenacin were 
the most commonly prescribed bladder antimuscarinics 
(51.6% and 27.4%, respectively). Bladder antimuscarinic 
users had an average of 357.8 (329.1) total days’ supply and 
1.77 (1.23) discrete episodes of bladder antimuscarinic use.

The average total daily ACB score was 2.03 (1.68) among 
people taking bladder antimuscarinics (not including the 
bladder antimuscarinic) and 1.62 (1.24) among people 
who did not take bladder antimuscarinics. Among blad-
der antimuscarinic users, 19.4% concurrently took other 
medications with ACB scores of 2 or 3 (Table 2). The most 
common anticholinergic drugs taken concurrently with 
bladder antimuscarinics were cyclobenzaprine, meclizine, 

Fig. 2  Study design
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paroxetine, and quetiapine. In addition, 41.9% of bladder 
antimuscarinic users concurrently received a diuretic and 
32.3% received a ChEI.

From the date of dementia classification through death or 
31 December 2014 [median 30.5 (interquartile range (IQR) 
22.0) months for bladder antimuscarinic users and 29.0 (IQR 
26.5) months for non-users, p = 0.13], 180 (25.8%) partici-
pants had an ED visit or hospitalization due to a fall and 116 

(16.6%) for delirium. Among individuals who filled bladder 
antimuscarinic prescriptions, 24 participants (38.7%) had at 
least one serious fall and 17 (27.4%) had at least one episode 
of delirium. There were 56 total ED visits or hospitalizations 
due to a serious fall or delirium; 32 of 56 (57.1%) falls or 
delirium resulted in hospitalization and the average length 
of stay was 8.0 (10.3) days. Because 15 of the 56 ED visits 
or hospitalizations occurred less than 12 months before the 

Table 1  Characteristics of the  cohorta

a Assessed on date of cohort entry unless otherwise noted
b Bladder antimuscarinic prescription fill of ≥ 30 days’ supply at any point during follow-up
c SE: Standard error
d Reference: White
e ADLs/IADLs: ADLs (activities of daily living) include bathing, eating, dressing, toileting, getting out of bed, getting around inside the home, 
and leaving home. IADLs (instrumental activities of daily living) include cooking, managing finances, managing medications, grocery shopping, 
and doing laundry
f ACB: Anticholinergic Cognitive Burden scale; calculated from cohort entry through death or 31 December 2014, whichever came first; does not 
include bladder antimuscarinic
g Cognitive testing assessed memory (immediate and delayed 10-word recall), orientation (date, month, year, day of week; naming president and 
vice president), and executive function (clock drawing test); higher scores are better

Variable Overall (n = 698) Bladder antimus-
carinic use (n = 62)b

No bladder antimus-
carinic use (n = 636)

p value

Age (y), mean (SE)c 83.4 (7.8) 82.7 (7.7) 83.5 (7.8) 0.46
Female, n (%) 462 (66.2) 44 (71.0) 418 (65.7) 0.40
Race,d n (%) 0.54
White, non-Hispanic 372 (53.3) 34 (54.8) 338 (53.1)
Black, non-Hispanic 206 (29.5) 15 (24.2) 191 (30.0)
Hispanic or other 120 (17.2) 13 (21.0) 107 (16.8)
Marital status, n (%) 0.04
Married or living with partner 211 (30.5) 26 (41.9) 185 (29.3)
Other 482 (69.6) 36 (58.1) 446 (70.7)
Living alone, n (%) 214 (31.0) 17 (27.4) 197 (31.3) 0.53
No. of ADL and IADL disabilities,e mean (SE) 5.39 (3.9) 6.47 (3.7) 5.28 (3.9) 0.02
Charlson co-morbidity index, mean (SE) 2.36 (2.5) 2.82 (2.4) 2.31 (2.5) 0.12
Average (SE) daily  ACBf score 1.66 (1.3) 2.03 (1.7) 1.62 (1.2) 0.06
Total cognitive score,g mean (SE) 7.87 (4.7) 8.63 (3.9) 7.79 (4.8) 0.23
≥ 5 medications in 6 months prior to cohort entry, n (%) 566 (84.7) 56 (90.3) 510 (84.2) 0.20
Follow-up period (months), median (IQR) 29.01 (25.7) 30.5 (22.0) 29.0 (26.5) 0.13

Table 2  Patterns of use of 
bladder antimuscarinics, other 
anticholinergics, cholinesterase 
inhibitors, and diuretics

a Concurrent use: Days’ supplies that overlapped for at least 7 days
b Among 62 patients with antimuscarinic use, there were 56 emergency department visits or hospitaliza-
tions due to a fall or delirium; 15 of these events occurred less than 12 months before the patient’s death or 
31 December 2014 and we were unable to determine whether there was an antimuscarinic prescription fill 
within 12 months after the fall or delirium. Percentage is based on remaining 41 events

Variable No. (%)

Concurrent  usea of other strongly anticholinergic medications 12 (19.4)
Concurrent use of cholinesterase inhibitors 20 (32.3)
Concurrent use of diuretics 26 (41.9)
Bladder antimuscarinic prescription fill within 12 months after Emergency Department visit or 

hospitalization for fall or  deliriumb
31 (75.6)
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patient’s death or 31 December 2014, we were unable to 
determine whether there was a bladder antimuscarinic pre-
scription fill within 12 months after the event. Among the 
remaining 41 events, 31 (75.6%) were followed by a bladder 
antimuscarinic prescription fill within 12 months after the 
ED visit or hospitalization (Table 2).

4  Discussion

To begin to understand whether best practices are occur-
ring with respect to deprescribing of potentially inappro-
priate medications in patients with dementia, this study 
examined the proportion of ED visits and hospitalizations 
due to serious falls and delirium that were followed by a 
prescription fill for a bladder antimuscarinic in a cohort of 
community-dwelling older adults with dementia. A second, 
related aim was to identify concurrent use of other anticho-
linergics, ChEIs, and diuretics among patients with dementia 
taking bladder antimuscarinics. We found that the majority 
of serious falls and delirium among people with dementia 
and bladder antimuscarinic use—76%—were followed by 
bladder antimuscarinic prescription fills within 12 months 
after the event. We also found evidence of prescribing prac-
tices that could lead to adverse drug–drug interactions: 19% 
of people with dementia who used bladder antimuscarin-
ics concurrently received other strongly anticholinergic 
medicines, 42% concurrently received diuretics, and 32% 
received ChEIs.

These findings echo other recent studies that examined 
PIM use in older adults with dementia, though few studies 
have examined whether use persists in the outpatient setting 
after trigger events such as ED visits or hospitalizations. 
One study found that anticholinergic prevalence among older 
adults with dementia was 23% [30]. Another found that 31% 
of Medicare Advantage Prescription Drug Plan members 
who were newly initiated on a bladder antimuscarinic had 
a drug–drug or drug-disease interaction; dementia was the 
most common such interaction, present in 11% of people 
initiated on a bladder antimuscarinic drug [17]. Previous 
research has shown that multiple anticholinergic drugs are 
often prescribed concurrently, causing anticholinergic side 
effects to accumulate [31, 32], and that bladder antimus-
carinic use is common in individuals receiving ChEIs for 
treatment of dementia. A previous study that examined phar-
macy claims for Iowa’s Medicaid population found that 35% 
of those receiving ChEIs were receiving at least one other 
anticholinergic medicine, with bladder antimuscarinics 
among the most common [18]. The use of a bladder anti-
muscarinic in this setting may represent a prescribing cas-
cade, as ChEIs may theoretically cause or exacerbate urinary 

incontinence [33]. Dual use of ChEIs and antimuscarinics 
may not only render both medicines less effective, but may 
lead to accelerated functional decline compared to use of 
ChEIs alone [19].

We are not aware of other studies that have examined the 
rate of concurrent use of bladder antimuscarinics and diu-
retics. This practice is an illustrative example of therapeutic 
competition, a common and burdensome scenario for older 
adults with multiple chronic conditions, in which treatment 
of one condition exacerbates the second, and subsequent 
treatment of the second condition aggravates the first [34]. 
Between 35 and 50% of heart failure patients suffer from 
urinary incontinence. This may be due, at least in part, to 
the use of diuretics to treat heart failure and their effects 
of increasing urinary frequency and urgency [35]. Blad-
der antimuscarinics may then be prescribed, resulting in 
a prescribing cascade. Bladder antimuscarinic agents may 
also theoretically worsen heart failure, though this putative 
association requires further study [36]. There are numer-
ous strategies for addressing incontinence in patients with 
heart failure; prescription of bladder antimuscarinics is not 
the preferred management approach due to the high risk of 
adverse effects with little likelihood of benefit [35].

An ED visit or hospitalization should serve as a prompt 
for outpatient clinicians to review patient medications with 
an eye toward deprescribing after discharge, yet there are 
many barriers to optimizing patient drug regimens, includ-
ing after such trigger events. Clinicians in the outpatient 
setting may not know that patients have been hospitalized or 
may lack complete hospital records at post-discharge visits 
[37]. Thus, they may not recognize that the patient’s ED visit 
or hospitalization could have been due to an anticholinergic-
induced adverse event. In addition, clinicians are often hesi-
tant to discontinue medications that are being prescribed by 
other providers involved in the patient’s care [38], or they 
may have incomplete information about patient drug regi-
mens, particularly after patients transition from the hospital 
to the outpatient setting. For example, a previous study that 
found that 96% of primary-care provider medication lists 
contained discrepancies compared with what the patient was 
actually taking [39]. This problem may be magnified for 
patients with dementia, who are often unable to give clear 
medication histories and may not attend visits with caregiv-
ers who are knowledgeable about their drug regimens [38]. 
Clinicians may also assume that serious falls and delirium 
are unavoidable consequences of dementia and may not con-
nect these events to medications.

Clinicians may continue to prescribe potentially inappro-
priate medications, such as bladder antimuscarinics, because 
behavioral interventions are perceived as too time-consum-
ing to explain or burdensome for caregivers, or because 
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clinicians lack support to implement them [40]. Nonphar-
macologic interventions such as caregiver training and co-
management with non-physician care managers improve a 
number of patient and caregiver outcomes, but these have 
not been widely disseminated [41–44]. Medicare provides 
a limited home health benefit, but does not cover personal 
care services for people with dementia or other nonpharma-
cological interventions such as respite care, environmental 
assessments and modifications, and caregiver training [45]. 
Each of these may reduce use of potentially inappropriate 
medications. Interventions such as multidisciplinary team 
medication review and academic detailing have been the 
most effective at reducing polypharmacy and use of PIMs, 
but these are resource-intensive and challenging to adapt to a 
variety of clinical settings [46]. Patient-directed educational 
interventions have also been shown to decrease use of other 
classes of potentially inappropriate medication, such as ben-
zodiazepines [47], and should be expanded to target inappro-
priate antimuscarinic prescriptions in people with dementia 
and to involve caregivers. Computerized decision support 
tools have shown promise for triggering medication reviews 
and reducing inappropriate prescribing in older adults; such 
tools could be especially useful for identifying patients who 
have experienced recent serious falls or delirium, but there 
remain substantial barriers to their widespread dissemination 
[48]. Moreover, none of the existing computerized decision 
support interventions have focused on patients with demen-
tia—an area that warrants further research.

Our study has limitations. Misclassification of demen-
tia is possible because our definition of dementia is based 
on the limited set of cognitive tests or proxy assessments 
used in NHATS, rather than a full neurocognitive evalua-
tion. Misclassification of antimuscarinic use is also possible 
using prescription drug claims. For example, prescriptions 
may be filled but never taken [49]. In addition, delirium is 
likely to be undercoded in claims data [50]. We identified 
119 (18.1%) ED visits or hospitalizations due to delirium 
in our cohort. This is in line with rates of delirium reported 
in the literature, which range from 18 to 35% on hospital 
admission and 8 to 17% on presentation to the emergency 
department [51]. Bladder antimuscarinics may vary in their 
propensity to cross the blood–brain barrier and affect cogni-
tion [52]; we did not assess whether bladder antimuscarinic 
users with falls or delirium were subsequently switched to 
a bladder antimuscarinic with a potentially lower risk of 
adverse cognitive effects. Lastly, prescribing and depre-
scribing depend on the individual patient context and on 
discussions that take place in the examination room between 
patient, caregiver, and clinician. Claims data do not provide 
information that allows us to know this; it is possible that 
bladder antimuscarinics were in some cases continued after 
a thoughtful process of patient-centered communication and 
decision-making.

4.1  Conclusions

Among community-dwelling older adults with demen-
tia, bladder antimuscarinic prescriptions were often filled 
irrespective of dementia status, serious falls, or delirium. 
Concurrent use of other anticholinergics, diuretics, and 
ChEIs was also common. Interventions are needed to help 
clinicians review medication lists after serious falls and 
delirium, and deprescribe potentially inappropriate medi-
cations, including bladder antimuscarinics, in patients with 
dementia.
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