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Polypharmacy among older adults with dementia compared to 
those without dementia in the US

Matthew E. Growdon, MD, MPH1,2, Siqi Gan, MPH1,2, Kristine Yaffe, MD2,3, Michael A. 
Steinman, MD1,2

[1]Division of Geriatrics, University of California, San Francisco, CA

[2]San Francisco VA Medical Center, San Francisco, CA

[3]Departments of Neurology, Psychiatry, and Epidemiology and Biostatistics, University of 
California, San Francisco, CA

Abstract

BACKGROUND/OBJECTIVES: In older persons with dementia (PWD), extensive medication 

use is often unnecessary, discordant with goals of care, and possibly harmful. The objective of this 

study was to determine the prevalence and medication constituents of polypharmacy among older 

PWD attending outpatient visits in the US.

DESIGN: Cross-sectional analysis.

SETTING & PARTICIPANTS: PWD and persons without dementia (PWOD) age ≥65 years 

attending outpatient visits recorded in the nationally representative National Ambulatory Medical 

Care Survey (NAMCS), 2014-2016.

MEASUREMENTS: PWD were identified as those with a diagnosis of dementia on the NAMCS 

encounter form and/or those receiving an anti-dementia medication. Visits with PWD and 

PWOD were compared in terms of sociodemographic, practice/physician factors, comorbidities, 

and prescribing outcomes. Regression analyses examined the effect of dementia diagnosis on 

contributions by clinically relevant medication categories to polypharmacy (defined as being 

prescribed ≥5 prescription and/or non-prescription medications).

RESULTS: The unweighted sample involved 918 visits for PWD and 26,543 visits for PWOD, 

representing 29.0 and 780 million outpatient visits. PWD had a median age of 81 and on average 

had 2.8 comorbidities other than dementia; 63% were female. The median number of medications 
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in PWD was 8 compared to 3 in PWOD (p<0.001). After adjustment, PWD had significantly 

higher odds of being prescribed ≥5 medications (AOR 3.0; 95% CI: 2.1-4.3) or ≥10 medications 

(AOR 2.8; 95% CI: 2.0-4.2) compared to PWOD. The largest sources of medications among PWD 

were cardiovascular and central nervous system medications; usage from other categories was 

generally elevated in PWD compared to PWOD. PWD had higher odds of receiving at least one 

highly sedating or anticholinergic medication (AOR 2.5; 95% CI: 1.6-3.9).

CONCLUSION: In a representative sample of outpatient visits, polypharmacy was extremely 

common among PWD, driven by a wide array of medication categories. Addressing polypharmacy 

in PWD will require cross-cutting and multidisciplinary approaches.

Keywords

polypharmacy; dementia; prescribing; outpatient care

INTRODUCTION

Polypharmacy is associated with a host of adverse outcomes among older adults, 

including drug reactions and use of potentially inappropriate medications (PIMs), significant 

morbidity such as falls and cognitive decline, and mortality.1,2,3,4 While many medications 

may be prescribed in line with chronic disease-specific guidelines, some medications have 

limited value, are discordant with goals of care, and are associated with more harm than 

benefit in older adults.5 This challenging clinical and public health situation is encapsulated 

by the care of people with dementia (PWD), a growing population and widely recognized 

health system priority in the US and internationally.6,7 People living with Alzheimer’s 

disease and related dementias often have multimorbidity8 and are particularly vulnerable to 

the occurrence and risks of polypharmacy given the potential for communication barriers 

between providers, patients, and caregivers, cognitive and functional changes associated 

with the disease, and evolving goals of care in the context of reduced life expectancy.9 

Moreover, specific medications including anticholinergic and sedative medications have 

been linked with increased risk of hospitalization and mortality among PWD.10 As a result, 

recent literature has highlighted the importance of safe prescribing11 and the promise of 

deprescribing interventions12 for this vulnerable population.

Surprisingly, nationally representative data regarding overall prescribing practices among 

the estimated 3.4 million PWD living in the community13 in the US are sparse.1,9 Studies 

have documented high prevalence of polypharmacy and exposure to PIMs among PWD, but 

these primarily represent nursing home settings and more advanced stages of dementia or 

do not involve a random national sample of PWD, limiting generalizability.9,14,15,16,17,18 

Additionally, many studies have focused specifically on the role of central nervous system­

active polypharmacy19 or PIMs such as anticholinergic medications in prescribing practices 

related to PWD.20,21,22 Given that the majority of adverse drug reactions affecting older 

adults result from medications that are not necessarily considered inappropriate in this age 

group23,24, a broad perspective on the full breadth of medication categories contributing to 

polypharmacy among PWD is necessary.
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Using nationally representative data, we aimed to profile polypharmacy among PWD 

by comparing polypharmacy prevalence and medication categories contributing to 

polypharmacy between older adults with dementia and people without dementia (PWOD) 

attending outpatient visits in the US. Additionally, we aimed to compare exposure to highly 

anticholinergic and sedating medications in these groups. We explored associations between 

the diagnosis of dementia and both polypharmacy and prescribing of clinically relevant 

medication categories, accounting for factors including age, sex, and comorbidity burden. 

Better understanding the overall medication use of community-dwelling PWD is critical 

to designing clinical and health system interventions to reduce potentially unnecessary, 

harmful, or goal-discordant medication exposure in this population.

METHODS

Overall Design

This was a cross-sectional analysis of the National Ambulatory Medical Care Survey 

(NAMCS). NAMCS is an annual national probability sample survey of nonfederal office­

based healthcare visits conducted by the National Center for Health Statistics (NCHS).25 

The survey utilizes a stratified two-stage approach with outpatient physicians selected in 

the first stage and patient visits in the second stage. The outpatient visit is the unit of 

observation, and data are weighted to provide unbiased national estimates and to account 

for nonresponse by sampled physicians. For sampled visits, trained U.S. Census Bureau 

field representatives, with input from outpatient physicians and/or physician office staff, 

complete a computerized patient record form based on documentation from the sampled 

office visit and the electronic medical record, including patient characteristics and diagnoses, 

practice information, and medications. Medication coding is performed centrally by SRA 

International, Inc. (Durham, NC) and is subject to quality control procedures. Medications 

are categorized according to the Multum Lexicon Drug Database scheme.26

Study Population

The study involved all sampled visits in NAMCS involving patients age 65 years or older. 

The period of 2014-2016 was selected given that the maximum recordable number of 

medications expanded from 10 to 30 in 2014 and that these represent the most recent 

years of survey data. In line with prior studies20,27, PWD were identified as those with 

a diagnosis of dementia on the encounter form and/or those receiving an anti-dementia 

medication. For the diagnosis of dementia on the NAMCS encounter form, PWD were 

identified either by the indication of “Alzheimer’s disease/Dementia” in the medical history 

section, or if a diagnosis of dementia was coded as one of up to five diagnoses assigned to 

the sampled visit in the diagnosis section. Dementia was defined using the relevant ICD-9­

CM (2014-2015) and ICD-10-CM (2016) codes (Supplementary Methods). Anti-dementia 

medications included cholinesterase inhibitors and memantine.

Measurements

We collected information regarding the number and types of prescription and 

nonprescription medications reported by providers as newly prescribed or continued during 

the sample visits, including medications intended for regular or as-needed use, over-the­
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counter medications, and vitamins/dietary supplements. Physicians were asked to categorize 

reported medications as either newly prescribed during the sampled visit or as continued. 

Continued medications represented those that had been prescribed or noted at a prior 

visit and which the patient was expected to continue taking. Polypharmacy was defined 

as a binary variable as having five or more continued or newly prescribed regular or 

as-needed medications (including all prescription and over-the counter medications and 

vitamins) recorded at a visit and, in an additional analysis, as ten or more similarly defined 

medications. Additional prescribing outcomes included the presence of at least one highly 

anticholinergic medication as defined by Rhee et al.28 who drew on the American Geriatrics 

Society Beers Criteria29 and the Anticholinergic Risk Scale30 or at least one highly sedating 

medication as defined by the sedative load model (Supplementary Methods).31–33 For 

highly anticholinergic and sedating medications for which there were adequate counts to 

generate reliable national estimates (>30 unweighted prescriptions, per NCHS guidance), we 

estimated an average number of prescriptions per visit as well as number of prescriptions 

over the study period for PWD. Building on the Multum Lexicon Drug Database scheme, 

we classified all prescribed medications into one of 11 mutually exclusive categories of 

medications that are clinically relevant in the management of chronic disease in older adults.

Socioeconomic demographics included age, sex, race, ethnicity, and source of insurance. 

We used age as a categorical variable given that it is top coded at 92 years to maintain 

confidentiality in the publicly available NAMCS dataset. There were missing data for 

approximately one quarter of survey responses regarding race and ethnicity; in these cases, 

NCHS imputes missing data using a model-based, single, sequential regression imputation 

method. Practice and provider factors included the specialty of the visit clinician, whether 

the patient had been seen previously in the practice, and the region of the country. NAMCS 

records the absence or presence of 23 specific medical comorbidities during each sampled 

visit; we created a comorbidity count based on the total number of comorbidities other than 

dementia present at each visit.

Statistical analysis

Data were analyzed using NAMCS sampling weights and other survey design features 

to account for its complex, multistage survey design that incorporates several stages of 

clustering, stratification, and probabilistic sampling. Descriptive analyses evaluated sampled 

visits, comparing PWD and PWOD. We reported survey-weighted medication counts with 

medians and interquartile ranges given the non-normal distribution of these data. We used 

survey-weighted multivariate logistic regression models to estimate unadjusted and adjusted 

odds ratios and 95% confidence intervals (CIs), assessing the relationship between the 

diagnosis of dementia and polypharmacy, with adjustment for categorical factors selected 

based on prior studies and content knowledge8,34 including age, sex, and comorbidity count. 

We performed marginal analyses to determine the predicted mean number of medications 

used per visit and probability of being prescribed at least one drug per visit across 

medication categories. For the former, we fit a linear regression model with dementia status, 

age, sex, and comorbidity count as predictors and number of medications by category as the 

outcome. We used bootstrap techniques with 1,000 repetitions to confirm that the resulting 

confidence intervals were virtually identical to those obtained via the linear regression 
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models, as a result of the large sample size. For the latter marginal analysis, we fit a 

logistic regression model with these same factors as predictors and the presence of a 

medication from each category as the outcome. Marginal analyses standardized age, sex, 

and comorbidity count to the average values among PWD in the overall analytic sample 

to elucidate the effect of a documented diagnosis of dementia on prescribing practices 

beyond these other factors that have important and established effects on prescribing. We 

used non-parametric Wilcoxon signed rank tests to assess the null hypothesis that greater 

predicted mean number of medications and probability of being prescribed at least one 

drug per visit would be split evenly between PWD and PWOD across the 11 medication 

categories.

We conducted several sensitivity analyses. First, we limited the analytic sample to visits 

involving primary care providers given the possibility that there was differential coding of 

medications based on provider type. Second, we varied the definition of dementia to exclude 

those who were identified solely through use of anti-dementia medications, given the 

possibility that this would bias the outcome of polypharmacy. All analyses were performed 

using Stata SE, version 16.1 and SAS, version 9.4.

The study was exempted from review by the institutional review boards of University of 

California, San Francisco and San Francisco VA Medical Center.

RESULTS

Characteristics of the study population

Over the 3-year study period, there were 918 sampled outpatient visits by PWD, 

corresponding to 29.0 million visits, and 26,543 visits by PWOD, corresponding to 780 

million visits. The median age among PWD attending sampled visits was 81 years, 63% 

were female, and they had on average 2.8 comorbidities other than dementia. PWOD were 

on average younger, less likely to be female, and had fewer comorbid conditions (Table 1). 

PWD were more likely to be seen in an outpatient visit by a primary care physician than 

PWOD (59% vs. 38%, p<0.001).

Frequency and constituents of polypharmacy

The median number of total medications reported at visits was 8 in PWD, compared to 

3 in PWOD (p<0.001). Five or more medications were prescribed more often in PWD 

than PWOD (72% vs. 44%, p<0.001) as were ten or more medications (43% vs. 20%, 

p<0.001; Table 1). In analyses adjusting for sociodemographic factors, provider and practice 

characteristics, and comorbidity count, compared to PWOD, PWD attending outpatient 

visits had 3.0-fold (95% CI, 2.1-4.3) greater odds of receiving five or more medications and 

2.8-fold (95% CI, 2.0-4.2) greater odds of receiving ten or more medications. These findings 

were very similar to those from unadjusted analyses (Supplementary Table S1).

To better understand what medications contributed to polypharmacy in PWD and how this 

compared to PWOD with otherwise similar characteristics, we next analyzed the predicted 

number of medications in each group that would be used by a patient of standardized 

age, sex, and comorbidity count (wherein those characteristics matched the average values 
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among PWD). These findings are summarized in Table 2. Among PWD, there was a higher 

predicted mean number of medications per visit in 10 of 11 medication categories (Wilcoxon 

signed-rank, p=0.007). Similarly, among PWD there was a higher predicted probability of 

being prescribed at least one medication across all 11 categories (Wilcoxon signed-rank, 

p<0.001). The largest relative differences were among the central nervous system (CNS), 

genitourinary (GU), analgesic, and gastrointestinal (GI) medication categories, for which 

PWD received more medications than PWOD. For CNS medications, PWD received on 

average 2.0 medications compared to 0.46 in PWOD; greater medication use among PWD 

compared to PWOD within this category included (but was not limited to) antidepressants, 

anxiolytics, sedatives, antiepileptics, and antipsychotics. The Figure depicts the contribution 

by medication category to overall medication use among all visits involving PWD and 

PWOD, showing that PWD received a greater absolute number of medications on average as 

well as relative increases compared to PWOD across multiple medication categories.

Highly anticholinergic and/or highly sedating medication use

Table 3 shows the average number of highly anticholinergic and highly sedating medications 

prescribed at visits involving PWD and PWOD. At least one highly anticholinergic 

medication was prescribed in 16% of visits involving PWD compared to 8% of visits 

involving PWOD (p<0.001, Supplementary Table S1). In adjusted analyses, PWD attending 

outpatient visits had 1.9-fold (95% CI, 1.3-2.6) greater odds of receiving at least one 

highly anticholinergic medication compared to PWOD. At least one highly sedating 

medication was prescribed in 35% of visits involving PWD compared to 16% of visits 

involving PWOD (p<0.001). PWD attending outpatient visits had 2.5-fold (95% CI, 

1.6-3.9) greater odds of receiving at least one highly sedating medication compared to 

PWOD. Table 4 summarizes prescribing information regarding the top five categories of 

highly anticholinergic or sedating medications among PWD, including benzodiazepines, 

gabapentinoids, antipsychotics, urinary antispasmodics, and antihistamines.

Sensitivity analyses

Sensitivity analyses supported the main results. In analyses involving primary care visits 

alone (which included 362 of the original 918 people with dementia) and in those 

excluding PWD identified only through anti-dementia medication use (which included 

558 of the original 918 people with dementia), PWD had significantly higher odds of 

polypharmacy, driven by medications from multiple categories, as well as receipt of at least 

one highly anticholinergic or sedating medication compared to PWOD. The magnitude of 

the differences was slightly attenuated (Supplementary Tables S2–S5). In analyses with 

PWD identified by a diagnosis of dementia on the encounter form alone, 38% (95% CI, 

0.31-0.46) were prescribed a cholinesterase inhibitor and 19% (95% CI, 0.14-0.25) were 

prescribed memantine.

DISCUSSION

In this nationally representative cross-sectional study, a large proportion of older adults 

with dementia attending outpatient visits were affected by polypharmacy, driven not only 

by central nervous system drugs but by a broad array of medication categories. Alarmingly, 
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older adults with dementia had high rates of use of highly anticholinergic and sedating 

medications, a problematic finding given well-documented adverse cognitive and other 

health-related effects associated with these medications and limited evidence for benefit. 

However, these medications only contributed a small fraction to the overall medication 

burden experienced by PWD. Our findings suggest that older adults with dementia attending 

outpatient visits in the US receive a wide array of medications that may be inconsistent with 

goals of care, associated with adverse outcomes, and representative of potential targets for 

deprescribing interventions.

This study adds to a growing literature regarding prescribing practices—including 

polypharmacy as well as potentially inappropriate prescribing—affecting community­

dwelling PWD in the US and abroad. Several international studies with nationally 

representative data have examined these issues. Our findings of a point prevalence of 

polypharmacy of 72% among PWD and 44% among PWOD exceed figures in a 2018 

Danish registry study34 that reported more frequent polypharmacy (≥5 medications) among 

community-dwelling PWD (55%) compared to PWOD (34%) in Denmark. Recently, a 

cohort study in England found a 73% prevalence of potentially inappropriate prescribing 

(defined by the Screening Tool of Older Persons’ Prescriptions V2) among PWD from 

a representative primary care population, which was linked to important health outcomes 

including falls and all-cause mortality over one year.35 To date, nationally representative 

data regarding overall prescribing practices among community-dwelling PWD in the US 

are more sparse, a key motivating factor for our study.9 A retrospective cohort study of 

an integrated delivery system in one US state found a prevalence of polypharmacy (≥5 

medications) of 67% among PWD with at least 2 additional chronic medical conditions.15 

A longitudinal study using National Alzheimer’s Coordinating Center data36 found that the 

number of overall medications and odds of exposure to PIMs increased annually for both 

PWD and matched controls without dementia before and after the diagnosis of dementia. 

This study also found that compared with matched controls without dementia, PWD were 

less likely to utilize PIMs over time. However, the study population was not representative 

of the US population, thus limiting the generalizability of the results. In contrast, one of the 

primary strengths of NAMCS is its ability to represent office-based physicians’ practice and 

prescribing patterns at a national level.28

By providing a broad view of various medication categories (including but not limited 

to CNS medications) contributing to overall medication usage among PWD, our study 

complements a recent study by Maust et al. investigating the prevalence of CNS-active 

polypharmacy, defined as receipt of three or more CNS agents including opioids, among 

PWD in the US.19 In their nationally representative study, which was bolstered by 

categorization of medication exposure in Medicare claims in 2018, 13.9% of older adults 

with dementia were exposed to CNS-active polypharmacy for longer than 30 consecutive 

days. We found that CNS medications as a category were prescribed more frequently and 

in greater numbers among PWD compared to PWOD, again highlighting the prominent role 

of CNS-active polypharmacy in this population. In addition, we found that PWD were more 

likely than PWOD to receive highly anticholinergic and sedating medications, a worrisome 

finding given the attendant risks of worsening cognition and other ADEs associated with 

these medications.15,20,22,37 This finding likely reflects the pharmacological management 
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of the behavioral and psychological symptoms of dementia (BPSD). Due to the complex 

and varied causes of BPSD as well as the fact that nonpharmacological approaches to 

BPSD are recommended before pharmacological therapies29,38,39, it is difficult to discern 

the appropriateness of these medications in PWD attending outpatient visits. Nevertheless, 

evidence of broad usage of highly anticholinergic and sedating medications including 

antipsychotics and benzodiazepines among PWD is suggestive of an ongoing need to 

optimize nonpharmacological management and prescribing in this population.

A central finding of our study is that CNS medications explain only part of the picture of 

polypharmacy among PWD in the US. Indeed, there were many other medication categories 

contributing to polypharmacy in this population, as evidenced by a higher mean number 

of medications prescribed from almost all medication categories in PWD compared to 

PWOD after adjustment for age and comorbidity burden. In our study, CV medications were 

prescribed more frequently and in greater numbers in PWD compared to PWOD, even when 

adjusting for age and comorbidity burden. Notably, and potentially unbeknownst to some 

providers, CV medications have been shown to contribute substantially to anticholinergic 

burden in people with cognitive impairment and cardiac conditions.15,40 Other medication 

categories including vitamins and dietary supplements, which have been linked with 

important and overlooked drug-drug interactions,41 as well as GI-related and analgesic 

medications, were very common among PWD. The finding regarding analgesic medications 

is of interest given prior research that raised concern about potential undertreatment of pain 

among PWD43; our findings are more in line with a Swedish population-based study of 

PWD from both community and institutional settings that found PWD to be equally or more 

likely to use a variety of analgesic medications compared to PWOD.42 Exclusion of PWD 

from many trials and the resulting paucity of data supporting many therapeutic decisions 

among PWD22,43 figure into complex decision-making and challenging weighing of risks 

and benefits in this population. Medications from all of these categories should be examined 

carefully in clinical practice for appropriateness or potential harms.

Our study has several limitations. NAMCS does not provide granular information regarding 

the chronicity, severity, or expected underlying pathology of dementia. Additionally, it 

is likely that dementia was underdiagnosed or under-coded, and individuals with mild 

dementia may not be reflected in these data.44,45,46 Location of residence is not available 

in NAMCS. As with prior studies, we expect that most persons attending outpatient 

visits sampled in NAMCS were community-dwelling.47 It is possible that some sampled 

visits do not represent an entirely accurate list of medications, due to factors including 

time constraints, incomplete records, or multiple prescribers. Additionally, the source of 

medication reconciliation is unknown; it is possible that bias could be introduced in the 

comparison of medication usage between PWD and PWOD depending on whether patients, 

family members, or caregivers reported or confirmed medications listed in the sampled 

physician’s medication record. Medication lists reflect both continued or newly prescribed 

medications at each sampled outpatient visit, and it is not possible to determine longitudinal 

changes or decisions to discontinue medications. Finally, our measure of polypharmacy 

included both regular and as-needed medications, which cannot be distinguished in 

NAMCS; this could have led to an overestimation of actual medication exposure, which may 

be better captured using other data sources.19 Despite these potential limitations, NAMCS 
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has been used historically in many studies20,27,28 to provide national estimates of outpatient 

prescribing practices in the US.

In conclusion, in a nationally representative sample of outpatient visits in the US, 

polypharmacy was much more prevalent among community-dwelling older adults with 

dementia than those without dementia. This vulnerable population was exposed not only to 

strongly anticholinergic and sedating medications, but also to a wide array of medication 

categories. Further research into clinical and health system interventions to optimize 

prescribing practices among PWD should be cross-cutting, multidisciplinary, and target a 

broad array of medications.
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KEY POINTS

• Adults with dementia attending outpatient visits had high rates of 

polypharmacy.

• Polypharmacy was driven by many drug types including cardiac and central 

nervous system drugs.
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WHY DOES THIS MATTER?

Addressing polypharmacy among community-dwelling adults with dementia may require 

targeting multiple medication categories.
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Figure: Mean Number Of Medications Per Visit By Medication Category
The second column represents the mean number of medications per visit among PWOD 

adjusted to the observed average age, sex, comorbidity count of PWD. All values 

are adjusted by survey weights to provide national estimates. CV: cardiovascular; GI: 

gastrointestinal; GU: genitourinary; CNS: central nervous system.
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Table 1:

Characteristics of people >=65 years old with and without dementia attending outpatient visits in US, 

2014-2016

Characteristic With Dementia 29.0 million 
visits (weighted)

Without Dementia 780 million 
visits (weighted)

p value for 
comparison

Age
--65-74
--75-84
-->=85

22% (0.17-0.29)
40% (0.32-0.49)
38% (0.28-0.49)

55% (0.54-0.56)
33% (0.32-0.34)
12% (0.11-0.13) p<0.001

Female sex 63% (0.58-0.68) 56% (0.55-0.57) p=0.01

Race
--White
--Black
--Other

89% (0.82-0.93)
6% (0.04-0.10)
5% (0.02-0.13)

85% (0.82-0.87)
9% (0.08-0.10)
6% (0.04-0.10) p=0.43

Hispanic or Latino ethnicity
--Not Hispanic or Latino
--Hispanic or Latino

85% (0.77-0.90)
15% (0.10-0.23)

90% (0.88-0.92)
10% (0.08-0.12) p=0.05

Specialty of clinician
--Primary Care
--Medical Specialty
--Surgical

59% (0.50-0.67)
28% (0.22-0.35)
13% (0.10-0.17)

38% (0.35-0.41)
34% (0.31-0.38)
28% (0.26-0.31) p<0.001

Seen before in practice 88% (0.81-0.92) 88% (0.87-0.89) p=0.81

# visits with sampled physician’s practice in past 
12 months (among visits to primary care clinics)
--0
--1-2
--3-5
--6+

10% (0.04-0.22)
20% (0.13-0.29)
34% (0.26-0.43)
36% (0.25-0.48)

10% (0.09-0.13)
27% (0.24-0.31)
34% (0.31-0.37)
29% (0.25-0.32) p=0.32

# visits with sampled physician’s practice in past 
12 months (among visits to non-primary care 
clinics)
--0
--1-2
--3-5
--6+

23% (0.18-0.29)
35% (0.28-0.42)
24% (0.19-0.31)
18% (0.13-0.25)

22% (0.21-0.24)
33% (0.31-0.35)
26% (0.24-0.28)
19% (0.17-0.20) p=0.96

Region of country
--NE
--Midwest
--South
--West

12% (0.08-0.17)
18% (0.13-0.24)
43% (0.34-0.53)
27% (0.17-0.40)

20% (0.18-0.22)
20% (0.18-0.22)
35% (0.32-0.38)
25% (0.21-0.29) p=0.07

Source of payment
--Private
--Public
--Self-pay/other

10% (0.06-0.17)
84% (0.76-0.89)
6% (0.03-0.11)

15% (0.14-0.17)
79% (0.77-0.81)
6% (0.05-0.07) p=0.21

# of comorbidities
--0
--1
--2
--3
-->=4

13% (0.09-0.19)
15% (0.11-0.21)
22% (0.18-0.28)
19% (0.15-0.25)
30% (0.22-0.38)

17% (0.15-0.18)
21% (0.20-0.23)
21% (0.20-0.22)
18% (0.17-0.19)
23% (0.21-0.25) p=0.08

Number of medications
(median, IQR) 8 (4-13) 3 (1-8) p<0.001

Polypharmacy
-->=5 medications
-->=10 medications

72% (0.64-0.79)
43% (0.34-0.54)

44% (0.42-0.47)
20% (0.18-0.22)

p<0.001
p<0.001

All results are adjusted for weights and survey design to produce nationally representative estimates; the unweighted sample included 918 visits for 
PWD and 26,543 visits for PWOD. For all percentages, the denominator is total number of visits. The only exception is for the number of repeat 
visits in the past 12 months: since this information is only available for the sampled physician’s practice, this variable is presented separately for 

J Am Geriatr Soc. Author manuscript; available in PMC 2022 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Growdon et al. Page 17

primary care and non-primary care clinics, and the denominators in those cases refer to the total number of visits involving a primary care physician 
or visits involving a non-primary care physician. Pearson Chi-squared tests were used for categorical variables and t-tests for continuous variables.
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Table 2:

Medication use in people with versus without dementia, adjusted for age, sex, and comorbidity burden

Medication
Category

Mean number of medications in use per visit Probability of visit with at least 1 prescribed 
medication in use

Persons with dementia Persons without dementia Persons with dementia Persons without 
dementia

Central Nervous System 2.0 +/− 0.10 0.46 +/− 0.02 85% (0.81-0.90) 27% (0.25-0.28)

 --Cholinesterase 
inhibitors

0.57 +/− 0.04 - 56% (0.50-0.63) -

 --Antidepressants 0.42 +/− 0.04 0.15 +/− 0.01 34% (0.28-0.40) 11% (0.10-0.12)

 --Anxiolytics, sedatives, 
hypnotics

0.26 +/− 0.04 0.15 +/− 0.01 22% (0.14-0.30) 12% (0.11-0.14)

 --Antiepileptics 0.24 +/− 0.04 0.07 +/− 0.004 19% (0.12-0.27) 6% (0.05-0.07)

 --Memantine 0.23 +/− 0.03 - 23% (0.17-0.29) -

 --Antipsychotics 0.10 +/− 0.02 0.01 +/− 0.002 9% (0.05-0.12) 1% (0.008-0.01)

 Cardiovascular 2.0 +/− 0.12 1.7 +/− 0.05 73% (0.66-0.79) 56% (0.53-0.60)

Vitamins & Supplements 1.1 +/− 0.09 0.76 +/− 0.03 51% (0.45-0.57) 33% (0.31-0.35)

Other 0.88 +/− 0.09 0.76 +/− 0.03 46% (0.39-0.52) 42% (0.40-0.45)

Gastrointestinal 0.66 +/− 0.08 0.40 +/− 0.02 41% (0.31-0.50) 26% (0.24-0.29)

Analgesic 0.51 +/− 0.06 0.30 +/− 0.01 33% (0.27-0.39) 22% (0.20-0.23)

 --Opioids 0.25 +/− 0.04 0.17 +/− 0.01 20% (0.14-0.26) 15% (0.13-0.16)

Diabetes 0.32 +/− 0.07 0.22 +/− 0.01 14% (0.10-0.19) 10% (0.09-0.11)

Hormone/Metabolic 0.31 +/− 0.03 0.33 +/− 0.02 26% (0.21-0.31) 26% (0.24-0.28)

Respiratory 0.27 +/− 0.04 0.25 +/− 0.01 17% (0.11-0.22) 14% (0.13-0.15)

Genitourinary 0.27 +/− 0.04 0.15 +/− 0.007 19% (0.11-0.27) 9% (0.08-0.10)

Coagulation Modifiers 0.24 +/− 0.04 0.16 +/− 0.008 18% (0.14-0.22) 13% (0.11-0.14)

Results reflect the predicted mean number of prescription and non-prescription medications in use per visit and the predicted probabilities of 
taking at least one medication by medication category for a sample patient whose age, sex, and comorbidity count correspond to average values 
observed among PWD. Selected subgroups for the central nervous system and analgesic categories are provided; these do not represent all possible 
medication subgroups within those groups. All results are adjusted for weights and survey design to produce nationally representative estimates. 
Standard errors are presented for means and 95% confidence intervals are presented for percentages. Non-parametric Wilcoxon signed-rank tests 
support the predominance of higher mean number of medications in use per visit (p=0.007) and higher predicted probabilities of taking at least one 
medication by category (p<0.001) among PWD compared to PWOD.
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Table 3:

Mean number of highly anticholinergic and sedating medications among persons with versus without dementia

Category Persons with dementia 29.0 
million visits (weighted)

Persons without dementia 780 
million visits (weighted)

p value for 
comparison

Number of highly sedating 
medications

0.47 +/− 0.08 0.19 +/− 0.01 p=0.001

Number of highly anticholinergic 
medications

0.17 +/− 0.03 0.09 +/− 0.004 p<0.001

Number of highly anticholinergic and 
sedating medications

0.64 +/− 0.09 0.28 +/− 0.01 p<0.001

Means are presented with standard errors. The unweighted sample included 918 visits for PWD and 26,543 visits for PWOD.
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Table 4:

Most commonly prescribed highly anticholinergic or highly sedating medications among persons with 

dementia attending outpatient visits

Medication category Average number of medications prescribed per visit

Number of unique outpatient visits from 2014-2016 in 
which medication was recorded as continued or newly 
prescribed

Benzodiazepines 0.17 +/− 0.04 5,013,092

Gabapentinoids 0.17 +/− 0.04 4,878,901

Antipsychotics 0.07 +/− 0.01 2,054,807

Urinary antispasmodics 0.07 +/− 0.02 2,029,820

Antihistamines 0.04 +/− 0.01 1,123,114

Means are presented with standard errors. The table includes any medication groups or specific medications among the most commonly prescribed 
highly anticholinergic or sedating medications in which the relative standard error was less than 30% and therefore was considered reliable per 
NCHS guidance. Results are adjusted for weights and survey design to produce nationally representative estimates.
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