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Abstract

OBJECTIVE—To examine the use of antimuscarinics for treating urinary incontinence (Ul) in
older adults with varying levels of cognition.

DESIGN—Cross-sectional.
SETTING—National Alzheimer’s Coordinating Center from 2005 through 2015.
PARTICIPANTS—Community-dwelling men and women aged 65 and older (N = 24,106).

MEASUREMENTS—-Clinicians and staff evaluated each participant’s dementia status during
annual in-person assessments. Participants or their informants reported all medications taken in the
2 weeks before each study visit.

RESULTS—Owverall, 5.2% (95% confidence interval (Cl) = 4.9-5.5%) of the cohort took a
bladder antimuscarinic. Participants with impaired cognition were more likely to be taking an
antimuscarinic than those with normal cognition. Rates of bladder antimuscarinic use were 4.0%
(95% CI = 3.6-4.4%) for participants with normal cognition, 5.6% (95% CI = 4.9-6.3%) for those
with mild cognitive impairment, and 6.0% (95% CI = 5.5-6.4%) for those with dementia (p <.
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001). Of 624 participants with dementia who took antimuscarinics, 16% (95% CI = 13-19%) were
simultaneously taking other medicines with anticholinergic properties.

CONCLUSION—Use of bladder antimuscarinics was more common in older adults with
impaired cognition than in those with normal cognition. This use is despite guidelines advising
clinicians to avoid prescribing antimuscarinics in individuals with dementia because of their
vulnerability to anticholinergic-induced adverse cognitive and functional effects. A substantial
proportion of cognitively impaired individuals who took antimuscarinics were simultaneously
taking other anticholinergic medications. These findings suggest a need to improve the treatment
of Ul in individuals with impaired cognition.
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dementia; anticholinergic; urinary incontinence

With the growth of the aging population, the prevalence of dementia in the United States is
expected to reach 16 million by 2050, resulting in an estimated $1.2 trillion in costs of care.l
Urinary incontinence (Ul) is also a highly prevalent condition that affects 25% to 39% of
older adults and is associated with falls and fractures, depression, social isolation, and poor
quality of life.2=> Ul is responsible for 6% of nursing home admissions of older women, at a
cost of $3 billion per year.5 Ul and dementia frequently coexist, but there is great uncertainty
about how to manage Ul in individuals with dementia.

Ul in individuals with dementia is multifactorial. Urge Ul, functional disability, and
cognitive impairment play important roles.” Nonpharmacological strategies (e.g., pelvic
floor muscle training, scheduled voiding) are first-line therapies for urge Ul,? yet there is a
dearth of knowledge about how to adapt these methods for people with dementia.1% Second-
line therapies include oral anticholinergic medicines (bladder antimuscarinics), including
oxybutynin, tolterodine, and trospium, but clinical practice guidelines recommend avoiding
antimuscarinics in older adults with dementia because of their vulnerability to
anticholinergic-induced adverse cognitive and functional effects.%11

Anticholinergic side effects include dry mouth, constipation, blurred vision, falls, delirium,
and cognitive impairment.1213 As a result of postmarketing surveillance, the Food and Drug
Administration Center for Drug Evaluation and Research approved labeling changes for
oxybutynin in 2008 that warn of the risk of aggravating confusion in individuals with
dementia treated with cholinesterase inhibitors (ChEIs).14 Antimuscarinics are believed to
directly counteract the already-modest therapeutic effect of ChEls, which work by
increasing acetylcholine in the brain.1® In addition, individuals with dementia treated with
antimuscarinics and ChEIs concurrently may have faster rates of functional decline than
those treated with ChEls alone.1® Increasing evidence suggests that cumulative use of
anticholinergic medicines, of which antimuscarinics are among the most common, may be
associated with incident dementia.l’

Little is known about the extent to which clinicians consider an individual’s cognitive status
when treating Ul. Such information would inform development of interventions to improve
the care of older adults with a prevalent and disabling combination of conditions. To
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understand current prescribing practice, this study used data from individuals with and
without cognitive impairment in the National Alzheimer’s Coordinating Center (NACC)
Uniform Data Set (UDS) to examine the use of antimuscarinics in older adults with varying
levels of cognition. Secondary objectives were to examine the use of antimuscarinics in
persons concurrently receiving other drugs with anticholinergic activity. The use of
antimuscarinics in persons concurrently being treated with ChEIls was also examined,
because dual use may lead to reduced effectiveness of both drugs.

METHODS

Study Population

This was a cross-sectional study using the UDS collected from September 2005 through
March 2015. Recruitment and assessment of participants have been described elsewhere.18
The UDS contains demographic and clinical data from participants with normal cognition,
mild cognitive impairment (MCI), and dementia who are assessed longitudinally at one of
34 Alzheimer’s Disease Centers (ADCs) funded by the National Institute on Aging (N1A).18
Written informed consent is obtained from each participant or legally authorized
representative, and the institutional review board overseeing each ADC approves procedures.
Each participant, including those with normal cognition, has a collateral source, usually a
relative or close friend, who serves as their study partner during the ADC assessment.

Community-dwelling individuals aged 65 and older (living in an independent family
residence or retirement community) at baseline were included. Assessments are obtained
annually.

Measurement of Cognitive Status

Research-trained clinicians from each center follow a uniform protocol to collect data from
the participant and the participant’s informant during annual in-person assessments. The
neuropsychological test battery is designed to measure attention, processing speed, executive
function, episodic memory, and language.1® The battery includes the Wechsler Memory
Scale-Revised (WMS-R) Logical Memory, Digit Span Backward, Digit Span Forward, and
Logical Memory Delayed; Category Fluency; Trail-Making Test Parts A and B; Wechsler
Adult Intelligence Scale—Revised Digit Symbol; Boston Naming Test; and Mini-Mental
State Examination.

NACC participants receive a diagnosis adjudicated by an experienced clinician or
interdisciplinary team. Diagnosis is made clinically, based on the individual’s history and
performance on the neuropsychological test battery, not on the basis of strict cutoffs on
neuropsychological tests. Cognition is classified as normal if the participant lacks clinically
significant cognitive or functional impairment; “impaired, not MCI” if the participant is
cognitively impaired but the tests, symptoms, and clinical evaluation are not consistent with
MCI; MCI if they have objective or subjective evidence of cognitive impairment but no
clinically significant functional impairment; and dementia if they have clinically significant
cognitive and functional impairment.
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Antimuscarinic Use

A standardized form is used to collect medication data, which are linked to drug
identification codes. Research-trained clinicians ask the participant and informant to name
all prescription and nonprescription drugs, vitamins, and supplements that the participant has
taken within the 2 weeks before each assessment.

Statistical Analyses

RESULTS

Analyses were performed at the time of the last visit for each participant. To determine the
demographic characteristics of the study population, univariate analysis was performed
using analysis of variance for continuous data and chi-square analysis for categorical data.

Standard descriptive methods were used to estimate the proportion of participants, stratified
according to cognitive status, who reported using any of the following antimuscarinics at
their last visit: oxybutynin, tolterodine, fesoterodine, solifenacin, darifenacin, trospium, and
flavoxate. Confidence intervals (Cls) around the proportion were estimated using the Wald
method, and proportions were compared using the chi-square test.

Next, the proportion of participants who reported using antimuscarinics while
simultaneously taking other medicines with Anticholinergic Drug Scale (ADS) scores of 2
or 3 was calculated. The ADS is an expert-derived drug rating scale to quantify
anticholinergic burden;2° drugs are rated on an ordinal scale from 0 to 3, receiving a score of
2 if anticholinergic adverse events are sometimes noted, usually at excessive doses, and a
score of 3 if they are deemed markedly anticholinergic.

The use of antimuscarinics in participants concurrently receiving ChEls and the use of
ChEls before inception of antimuscarinic treatment were also examined. The following
ChEls were included: tacrine, galantamine, donepezil, and rivastigmine.

To determine whether the results were similar when the prevalence of antimuscarinic use
was calculated according to cognitive status each calendar year instead of at the last visit,
year-specific analyses were performed for the years in which there were sufficient data
(2006-2014). The annual prevalence of antimuscarinic use was calculated for participants in
each cognitive group, and the Cls around the proportion were estimated using the Wald
method. Analyses were performed using SAS version 9.3 (SAS Institute, Inc., Cary, NC).

During the 10-year study period, there were 24,106 community-dwelling participants aged
65 and older at their first visit.

Characteristics at the last visit are shown in Table 1. Participants with dementia were older
and had less education. They had greater comorbidity, functional impairment, and depressive
symptomatology and were taking more medicines. In total, 8,239 (34.1%) had normal
cognition, 995 (4.1%) were classified as “impaired, not MCI,” 4,381 (18.2%) had MCI, and
10,491 (43.5%) had dementia.
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Overall, 5.2% (95% CI = 4.9-5.5%) of the cohort was taking an antimuscarinic. Oxybutynin
and tolterodine were the most commonly used antimuscarinics; fesoterodine and flavoxate
were least common. Participants with impaired cognition were more likely to be taking an
antimuscarinic than those with normal cognition. Rates of antimuscarinic use were 4.0%
(95% CI = 3.6-4.4%) for participants with normal cognition, 5.2% (95% CI = 4.1-6.9%) for
participants classified as “impaired, not MCI,” 5.6% (95% CI = 4.9-6.3%) for participants
with MCI, and 6.0% (95% CI = 5.5-6.4%) for participants with dementia (P < .001) (Figure
1).

Of 243 participants with MCI who took antimuscarinics, 16% (95% CI = 12-21%) were
simultaneously taking other medicines with ADS scores of 2 or 3. Of 624 participants with
dementia who took antimuscarinics, 16% (95% CI = 13-19%) were simultaneously taking
other medicines with ADS scores of 2 or 3.

Of 1,249 participants taking antimuscarinics, 506 (41%, 95% CI = 38-43%) were
concurrently taking a cholinesterase inhibitor. At the time of bladder antimuscarinic
initiation, 331 participants (27%, 95% CI = 24-29%) were taking a cholinesterase inhibitor.
The proportion of participants taking antimuscarinics was consistent in each of the 10 years
(Figure 2).

DISCUSSION

The major finding was that participants with MCI and dementia were more likely to receive
antimuscarinics than those with normal cognition. A considerable number of participants
with impaired cognition simultaneously took antimuscarinics and other medicines with
anticholinergic activity. The increasing prevalence of Ul with increasing severity of
dementia may explain this use,2! but these prescribing patterns are troubling in light of
practice guidelines and consensus statements from the American Urological Association and
American Geriatrics Society that urge caution in prescribing anticholinergic medicines such
as antimuscarinics in individuals with cognitive deficits.911

Antimuscarinic use was common in individuals receiving ChEls for treatment of dementia.
This is consistent with a previous study that examined pharmacy claims for lowa’s Medicaid
population and found that 35% of those receiving ChEls were receiving at least one other
anticholinergic medicine, with the antimuscarinics oxybutynin and tolterodine among the
most common.1® Concomitant use of antimuscarinics and ChEIs is also common in nursing
homes, despite the fact that these are regulated settings where the Centers for Medicare and
Medicaid Services require that each resident have a monthly prescription review by a
pharmacist. A recent study of U.S. nursing homes found that 24% of residents with
overactive bladder (OAB) or Ul were prescribed an antimuscarinic concomitantly with a
ChEI.16.22 Dyal use of ChEls and antimuscarinics may not only render both medicines
ineffective, but may also be harmful. Previous research has shown that higher-functioning
nursing home residents receiving ChEIs together with antimuscarinics have faster functional
decline than similar residents receiving ChEls alone.1® Many participants were taking a
ChEI before inception of the antimuscarinic. This may be evidence of the prescribing
cascade, in which a second drug is prescribed to treat the side effects of another drug. ChEls
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can exacerbate urge Ul through their actions on the autonomic nervous system, leading to
greater risk of receiving an anticholinergic drug to manage UI.23

The reasons for the prescribing patterns found are unclear. The perspectives of individuals
with dementia and their caregivers for Ul treatment have been largely absent from previous
research. Like many day-to-day medical decisions for older adults, treatment of urge Ul in
the context of dementia requires consideration of trade-offs. Because Ul can be so
distressing, some individuals and their caregivers may choose to use an antimuscarinic
despite the risk of adverse cognitive effects, but exposure to even low doses could be
harmful in older adults with dementia, who may be on the cusp of losing independence.
Furthermore, because Ul in dementia is usually multifactorial and due in large part to
cognitive and functional impairments, the benefits of antimuscarinics may be attenuated.8
Data on the effectiveness of antimuscarinics in individuals with cognitive impairment are
limited.24 A study of hospitalized older adults found that equal proportions would choose to
manage their incontinence with diapers as would choose medication.2> Medicare does not
cover continence products, such as diapers and pads, a factor that may affect individual and
caregiver decision-making. The role of comorbidities and geriatric conditions that may alter
an individual’s ability to achieve treatment benefit from behavioral therapies is unknown.
For example, mobility impairment, chronic pain, or dyspnea may make scheduled toileting
difficult, or treatments for heart failure may exacerbate Ul.

There are limitations to this analysis, the major one being reliance on self-reported
medication use. The NACC UDS does not capture information on dose, frequency, or
duration of medication use. There was not a specific search for patch and gel forms of
oxybutynin or for older antimuscarinics. Another limitation is that NACC data is collected at
the NIA’s ADCs, which are primarily at urban academic medical centers. Thus, the
generalizability of the findings to the U.S. population is unknown. Finally, the NACC UDS
does not include data on the prevalence of lower urinary tract symptoms, Ul, or OAB. For
this reason, to what extent, if any, clinicians consider cognitive status when prescribing
antimuscarinics could not be directly assessed. It was also not possible to determine what
symptoms antimuscarinics were being prescribed to treat.

Ul and dementia are quintessential geriatric syndromes—multifactorial conditions that arise
as a result of accumulated deficits in multiple organ systems. As such, they are particularly
challenging to treat. Care for geriatric conditions, including Ul and dementia, is of poorer
quality than care provided for general medical conditions, as evidenced by adherence to
quality indicators for vulnerable older adults. For example, previous research has
documented that, when older adults with poor functional status present with new or
worsening Ul, fewer than one-quarter of physicians take an incontinence history or perform
a relevant physical examination.2 Interventions for geriatric conditions such as Ul require
“a more cohesive and coordinated approach,”2” and “human capital, rather than simply a
new drug or technology.”28

Nonpharmacological approaches to treat Ul in older adults with dementia are underused.
Although two-thirds of people with dementia live at home, a 2012 systematic review
identified only three studies, all more than a decade old, of nonpharmacological and
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nonsurgical interventions to treat Ul in community-dwelling individuals with dementia. Two
studies were exploratory or pilot studies.? All involved substantial effort on the part of the
caregiver.

Clinicians should engage individuals and caregivers in shared decision-making regarding
treatment of Ul in the context of cognitive impairment. Discussions about antimuscarinics
should include what is known about the risks and benefits. If an individual or caregiver opts
for a trial of pharmacological therapy, mirabegron (a novel beta-3 agonist) may be a safer
alternative to antimuscarinics, although data are sparse in cognitively impaired older
adults.2® Other pharmacological choices merit further study. Future research should test
nonpharmacological interventions to improve the care of older adults with Ul and dementia,
such as a multicomponent intervention involving an individualized continence plan,
caregiver education, and ongoing monitoring and support.
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Figure 1.
Use of bladder antimuscarinics according to cognitive status, assessed at the last visit.
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Normal Cognition, Impaired, Not MCI, MCI, Dementia,
Characteristic N = 8,239 N =995 N =4,381 N =10,491
Age, mean = SD 74.7%6.9 749+6.8 76.7+7.0 77.2%6.9
Sex, n (%)
Male 5,265 (63.9) 569 (57.2) 2,271 (518) 5,459 (52.0)
Female 2,974 (36.1) 426 (42.8) 2,110(48.2) 5032 (48.0)
Education, years, mean + SD 155+3.2 14.7 +3.9 149+ 3.6 142 +3.9
Mini-Mental State Examination score, mean = SD (range 0-30)@ 287+16 2716+26  267%27 184+7.0
Geriatric Depression Scale score, mean + SD (range 0-15)? 14+20 27+29 2627 2.7+28
Functional Status, mean + SD (range 0-30)¢ 05+20 29450 39+51 19.2+88
Number of comorbidities, mean + sp? 21+15 24+16 23+1.6 24+16
Total number of medicines, mean + SD 6.8+4.2 71+42 6.8+4.2 6.7 +3.9

a - - .
Lower scores indicate worse cognitive function.

b .. - .
Higher scores indicate greater depressive symptomatology.

Scores of 9 and greater (dependent in 3 or more activities) indicate impaired function.

Heart attack, cardiac arrest, congestive heart failure, other cardiovascular disease, stroke, transient ischemic attack, other cerebrovascular disease,
Parkinson’s disease, other Parkinsonism disorder, seizures, other neurological conditions, hypertension, hypercholesterolemia, diabetes mellitus,
thyroid disease, urinary or bowel incontinence, depression, other psychiatric disorders, alcohol abuse, cigarette smoking, abuse of other substances.

MCI = mild cognitive impairment; SD = standard deviation.
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