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e Controlling for level of neuropsychiatric symptoms, caregiver distress, and dementia
stage, nursing home residence was the characteristic most strongly associated with
psychotropic use.
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ABSTRACT

Objective: To determine the national prevalence of psychotropic use and association with
neuropsychiatric symptoms among patients with dementia.

Methods: Participants diagnosed with dementia (n=414) in the Aging, Demographics, and
Memory Study, a nationally-representative survey of US adults >70 years old. Diagnosis was
based en-in-person clinical assessment and informant interview. Information collected included
demographics, place of residence, 10-item Neuropsychiatric Inventory (NPI), and prescribed
medications (antipsychotic, sedative-hypnotic, antidepressant, mood stabilizer).

Results: Of 414 participants with dementia, 41.4% were prescribed a psychotropic medication,
including 84.0% of nursing home residents and 28.6% of community-dwellers. 23.5% were
prescribed an antidepressant. Compared to the total NPI score of those on no medication (4.5),
those on-antipsychotics and those on sedative-hypnotics had much higher scores (respectively:
12.6, p<0.001; 11.8, p=0.03), though those antidepressants did not (6.86, p=0.15). A larger
proportion of patients on antipsychotics exhibited psychosis and agitation compared with those
on nermedication, while those on antidepressants exhibited more depressive symptoms. In
multivariable logistic regression that included dementia severity and nursing home residence,
nursing home residence was the characteristic most strongly associated with psychotropic use
(odds ratio.ranging from 8.96 [p<0.001] for antipsychotics to 15.59 [p<0.001] for sedative-
hypnotics). More intense psychotic symptoms and agitation were associated with antipsychotic
use; more-intense anxiety and agitation were associated with sedative-hypnotic use. More

intense depression and apathy were not associated with antidepressant use.
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Conclusions: In this nationally-representative sample, 41.4% of patients were taking
psychotropic medication. While associated with NPS, nursing home residence was most

strongly tied to use.
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INTRODUCTION

Dementia affects a large and growing number of older adults (Plassman et al., 2007).
Although cognitive impairment is the clinical hallmark of dementia, neuropsychiatric symptoms
(NPS).are exceedingly common and often dominate disease presentation (Kales et al., 2015).
NPS occur in dementia of all types in clusters or syndromes such as depression, psychosis,
agitation;-and apathy (Lyketsos et al., 2011). Thirty percent of the cost of caring for community-
dwelling patients with dementia is directly attributable to NPS management (Schnaider Beeri et
al., 2002), while just 1 or 2 NPS symptoms are associated with an additional 10 hours weekly (a
doubling) of active help from caregivers (Okura and Langa, 2011). Such symptoms, as opposed
to core cognitive symptoms, often create the most difficulties for patients, caregivers, and
providers, and lead to earlier nursing home placement (Yaffe et al., 2002). Psychotropic use in
patients'with dementia is an area of intense interest, given the distressing nature of NPS
thought ta trigger medication use, limited evidence of benefit from medications, and ever-
growing evidence of harms associated with use, both for older adults in general (American
Geriatrics Society, 2015, Beers, 1997) and patients with dementia in particular (Schneider et al.,
2005, Maust et al., 2015). While prescribing in the nursing home has been an area of significant
attention, a recent report from the Government Accountability Office noted that less is known
about antipsychotic prescribing in the community (US Government Accountability Office, 2015).

Studies of psychotropic use in patients with dementia often come from large
administrative or claims data such as Medicare or the Veterans Affairs system (Kales et al.,
2011, Huybrechts et al., 2011) and have two key limitations. First, the use of psychotropic
medications’in patients with dementia in these observational analyses is generally presumed to

be for treating NPS, though this assumption has not been specifically tested. NPS are generally
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not billed for nor documented as part of routine clinical care in a manner that is easily accessible
for research purposes. In addition, the sensitivity and specificity of a dementia diagnosis in
observational data are limited and may lead to mis-classification and bias, as mild dementia
cases.may.be excluded or delirium cases may be inappropriately classified as having dementia
(Taylor et al., 2009). One previous study in a representative US sample of patients with
clinically-diagnosed dementia examined the association between NPS and antipsychotic use
and, surprisingly, did not find a significant association (Rhee et al., 2011).

This‘analysis uses the Aging, Demographics, and Memory Study (ADAMS) (Langa et al.,
2005), a sub-study of the Health and Retirement Study (HRS). ADAMS is a survey of all US
adults overithe age of 70 designed to derive nationally-representative estimates of both
prevalent and incident dementia. We first estimate the prevalence of antipsychotic, sedative-
hypnoticantidepressant, and mood stabilizer use among adults with dementia and describe the
clinical characteristics associated with use, focusing on NPS. In light of limited evidence that
psychotropic medications effectively treat NPS (Kales et al., 2015), we hypothesized that
preseribing. would be associated with higher overall NPS prevalence. In addition, we
hypothesized the following symptom-medication associations: delusions, hallucinations, and
agitation with antipsychotics; anxiety and agitation with sedative-hypnotics; and depression and
apathywith/antidepressants. We included the NPS domain of apathy in the antidepressant
analysis as there is a significant overlap in symptoms between depression and apathy, while

caregivers-and even providers may not distinguish the two (Landes et al., 2001).
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METHODS
Sample

The ADAMS (Langa et al., 2005) sample was drawn from the larger Health and
Retirement Study (HRS), an ongoing, nationally-representative sample of individuals >50 years
that began ih 1992 (Sonnega et al., 2014). ADAMS was designed to provide nationally
representative data on the antecedents, prevalence, outcomes, and costs of dementia and
began with a stratified random subsample of 1,770 individuals selected from HRS respondents
>70 years of age who completed the 2000 or 2002 HRS wave. Of those HRS respondents
selected for participation, 856 (56% of eligible, living participants) consented to the ADAMS
baseline'assessment (Wave A) that was conducted from 2001 to 2003.

Participants completed a 3- to 4-hour assessment by a nurse and neuropsychology
technician=in their residence. As summarized by Plassman et al. (Plassman et al., 2011), a
knowledgeable informant (usually a spouse or adult child) was identified to provide the
following: (1) detailed history and current assessment of cognition and function; (2) medical
history; (3).current medications; and (4) current NPS. The informant was a spouse or a child in
73% of cases and lived with the participant in 53% of cases (Okura et al., 2010). Each
participant completed neuropsychological measures and a neurological examination. The same
assessment was performed for all participants and informants, including nursing home
residents. The ADAMS multi-specialty consensus panel reviewed all information from the in-
person evaluation and relevant medical records. The dementia diagnosis was made using
criteria from the Diagnostic and Statistical Manual of Mental Disorders (DSM)-11I-R and DSM-IV.

Asspart of the purpose of ADAMS was to understand incident dementia, 3 follow-up

waves (Waves B-D) were completed at two-year intervals, with the same information collected
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as for Wave A. Final assessments (Wave D) began in 2008. Participants selected for follow-up
were generally patients who had not yet been diagnosed with dementia; participants diagnosed
with dementia did not undergo follow-up. The sample for the present analysis includes all 414
participantsi(of 856 consenting participants at baseline) that received a final diagnosis of
dementia during either the baseline assessment (n=308) or follow-up (n=40, 47, and 19 for
waves By=C=and D, respectively). The data used for analysis is from the Wave at which the
participant'was diagnosed with dementia.

Theinstitutional review boards at the University of Michigan and Duke University
Medical Center approved all study procedures; study participants or surrogates provided

informed consent. ADAMS data are available online (http://hrsonline.isr.umich.edu/index.php).

Measurements
Dementia Assessment and Diagnosis

The consensus panel determined the presence of dementia, which was subtyped into:
Alzheimer's dementia (McKhann et al., 1984), vascular dementia (Roman et al., 1993), or other.
Dementia severity was classified using the Clinical Dementia Rating Scale (CDR) (Morris,
1993). As in prior studies, mild dementia was defined as a CDR stage of 0.5-1.0, moderate as
CDR 2.0,.and severe as CDR 3.0-5.0 (Okura et al., 2010, Lyketsos et al., 2000). Testing
included the Mini-Mental State Examination (MMSE) (Folstein et al., 1975); please refer to

Langaret-al: (Langa et al., 2005) for the full neuropsychological battery.

Sociodemographic Characteristics
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The analysis includes participant age, sex, ethnicity, education, and nursing home

residence.

Medical History

Informants were asked if the participant had history of the following: stroke, fall, seizure
disorder:hypertension, heart attack, diabetes, chronic respiratory problems, cancer, alcohol
use, tobacco use, bipolar disorder, or schizophrenia. In addition, the informants were asked
whether, in.the participant’s lifetime, they had experienced a >2 week period of depressed mood
or anhedonia, along with follow-up questions to determine if the participant met DSM-IV criteria
for a lifetime history of a major depressive episode. Informants were also asked if the participant
had ever seen a psychiatrist for a “memory problem” or for “concerns with his/her memory or

thinking=*

Medications

Participants (or the designated informant) were mailed a medication form prior to the
ADAMS visit and asked to have information available at the time of assessment for medications
used in the previous two weeks; the study nurse examined medication containers for
confirmation. We determined the total number of medications used and classified psychotropics
as follows: antipsychotic, sedative-hypnotic, antidepressant, and mood stabilizer (please see
eTable 1-for medications and specific exclusions). We also determined whether they were on a

cholinesterase inhibitor or memantine.

Neuropsychiatric Symptoms
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NPS were assessed using the 10-item Neuropsychiatric Inventory (NPI) (Cummings,
1997). Informants were asked whether, in the past month, the participant exhibited symptoms
from 10 domains: delusions, hallucinations, agitation/aggression, depression, apathy, elation,
anxiety; disinhibition, irritability, and aberrant motor behaviors. If informants answered “yes” to
the domain-specific screening item, they were asked follow-up questions to confirm presence of
the symptom. If confirmed, participants were asked to rate frequency on a 4-point scale and
severity ona 3-point scale. Each NPl domain then received a score equal to frequency x
severity, yielding a domain range of 0-12 and a total NPI score of 0-120. After describing each
NPI domain, the informant was asked, “How emotionally distressing do you find this behavior?”

on a scalefrom 0 to 5, yielding a NPI caregiver distress score of 0-50.

Analyses

Papulation sample weights were constructed to account for probability of selection in the
stratified longitudinal sample design and to adjust for differential participation and non-response
in ADAMS for each assessment wave (Heeringa et al., 2009). Using the longitudinal weight
allows the ADAMS sample to be nationally representative of older adults >70 years old with
dementia from 2002-2008.

We.estimated the proportion of participants with dementia on psychotropic medication
and the number of persons this represents nationally. We compared demographic and clinical
charaecteristics of each medication group with the non-user group using an adjusted Wald test.
For participants prescribed medication from several groups, we used an antipsychotic >
sedative-hypnotic > antidepressant hierarchy to assign the participant to one mutually exclusive

group (e.g-ya respondent prescribed risperidone and lorazepam was assigned to the
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antipsychotic group). Mood stabilizers were included in the antipsychotic group for analysis
given: 1) the small number of participants that reported mood stabilizers (n=13); 2) evidence
that mood stabilizers have been used as an alternative to antipsychotics in patients with
dementia (Kales et al., 2011); and 3) the mortality risk associated with mood stabilizers is similar
to antipsychotics (Kales et al., 2012).

We-then created logistic regression models to examine the association of NPS with
psychotropic medication use. First, for each medication group, we used the NPS burden
(symptoms.present on 0, 1-2, >3 NPI domains, following Okura et al. (Okura and Langa, 2011,
Okura et al., 2010)) as the primary predictor in a logistic regression predicting the odds of
medication‘use. Initial models adjusted for age, gender, and survey year to account for secular
trends in the use of medication; final models included nursing home residence and dementia
stage. Finally, we created logistic regression models to explore the association between specific
hypothesized NPS clusters and medication use, adjusting for caregiver distress. Analyses were
performed in Stata 13.1 (StataCorp LP, College Station, TX) using two-sided tests of statistical
significance, with a P value <0.05 considered statistically significant.

We performed a variety of sensitivity analyses. First, we ran the final regression models
limiting the NPS domain prevalence categories to clinically significant symptoms (NPI domain
score >4).as opposed to simply prevalent NPS. In addition, we tested the models using non-
exclusive medication groups. Finally, we tested the adjusted regression models with the
following-alternative medication groups: 1) antipsychotics excluding mood stabilizers; 2)
benzodiazepines excluding other sedative-hypnotics; and 3) antidepressants limited to only

selective serotonin and serotonin-norepinephrine reuptake inhibitors.
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RESULTS

In this nationally representative sample of patients with dementia, 41.4% (95%
confidence interval [Cl] 35.4-47.6%) were on at least one psychotropic medication, representing
2.8 million_people (CI 2.0-3.5 million). Overall, 23.1% (Cl 16.6-31.2%) of these participants with
dementia resided in a nursing home. Psychotropic users comprised 84.0% (Cl 76.2-89.5%) of
nursing-heme residents and 28.6% (Cl 20.9-37.8%) of community-dwellers. Antidepressants
were the'most commonly prescribed medication (Table 1), followed by sedative-hypnotics,
antipsychotics, and mood stabilizers. 14.7% (CI 10.2-20.8%) of participants were on
benzodiazepines, which comprised the majority of sedative-hypnotic prescriptions.

Table 2 presents demographic and clinical characteristics of patients with dementia,
classified by psychotropic group. The groups were similar across most demographic
characteristics, though patients residing in nursing homes comprised a larger share of every
psychotrapic group than those on no psychotropic medication. The antipsychotic group had
larger proportions of patients with both moderate and severe dementia than the no medication
group,-as.well as an MMSE score that was 6 points lower (13.2 [Cl 10.3-16.1] v. 19.2 [CI 17.7-
20.6]; F=12.27, p=0.0017). Informants reported that the vast majority of patients in all groups
had never seen a psychiatrist to evaluate their memory or thinking.

Rarticipants in the antipsychotic and sedative-hypnotic groups had significantly higher
total NPS. The estimated prevalence of NPl domains by medication group is shown in Figure 1
(see eFigure 1 for average domain scores). Compared with those on no medication, a larger
proportion of participants on antipsychotics exhibited delusions (40.6% [Cl 16.2-64.9%] v. 7.4%
[1.5-13.4%]¢ F=8.25, p=0.008), hallucinations (29.9% [CI 6.7-53.1%)] v. 6.4% [0.3-12.5%];

F=4.25, p=0,05), and agitation (34.1% [C 15.8-52.4%)] v. 12.0% [CI 5.5-18.6%]; F=6.30,
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p=0.02). The sedative-hypnotic group had a higher prevalence of delusions than those on no
medication (31.8% [Cl 6.4-57.2%] v. 7.4% [1.5-13.4%)]; F=4.49, p=0.04). Depression was more
prevalent among those on antidepressants than the no medication group (51.9% [CI 34.6-
69.3%]\v..18.7% [10.4-26.9%)]; F=13.34, p=0.001).

Logistic regression models estimating the association between overall NPS burden (i.e.,
prevalent.symptoms) and medication use are presented in Table 3. In initial models, the highest
category of NPS burden (symptoms in >3 categories) was associated with significantly
increased odds of medication use for all groups. In final models that included nursing home
residence and dementia severity, the characteristic most strongly associated with increased
odds of ' medication use was nursing home residence. When NPS burden was limited to clinically
significant symptoms (eTable 2), the association between NPS burden and psychotropic use
was attenuated for all groups but antipsychotics. When overlap was allowed between
psychotrapic groups (eTable 3), NPS burden at >3 domains was associated with use for all 3
groups. Nursing home residence was still the characteristic most strongly associated with
psychotropic use in these sensitivity analyses, as well as using the more narrowly-defined
medication groups.

The association of specific NPS clusters with medication use is presented in Table 4. As
hypothesized, additional symptom intensity of delusions, hallucinations, or agitation was
associated with antipsychotic use, while additional anxiety or agitation was associated with
sedative-hypnotic use. However, more intense depression and apathy were not associated with
antidepressant use. Caregiver distress was not significantly associated with any class of
psychotropic use. Again, nursing home residence was the characteristic most consistently

associated'with use across psychotropic groups. Using overlapping medication groups had
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limited effect on the general magnitude and statistical significance of findings (eTable 4), as was

also the case with sensitivity analyses using more narrow medication groups.
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DISCUSSION

In this nationally representative sample, over 40% of patients diagnosed with dementia
based on an in-depth clinical assessment were taking a psychotropic medication, including 84%
of nursing.home residents with dementia and 29% of those in the community. Both the overall

and community-based rates are far higher than the rate of 11.1% among the US adult

populatien=described by Paulose-Ram et al. (Paulose-Ram et al., 2007) using data from the

National Health and Nutrition Examination Survey (NHANES) at a comparable time, though
NHANES does not include nursing home patients. They found prevalence of individual
medication‘classes as follows: antidepressant (8.1%), sedative-hypnotic (3.5-3.8%),
antipsychotics (0.8-1.0%), and mood stabilizers (0.3-0.4%). In contrast, we found the following
prevalence among participants with dementia: antidepressants (23.5%), sedative-hypnotic
(18.2%), antipsychotic (11.1%), and mood stabilizers (1.5%). Even excluding nursing home
medication‘users from each group, these remain high rates of psychotropic medication use for
any groupyrespecially adults with an average age over 80. The rate of cholinesterase inhibitor
and memantine use found is consistent with analyses from the Medicare Current Beneficiary
Survey:from a similar time period (Gruber-Baldini et al., 2007).

This,high rate of psychotropic utilization is most likely an attempt to address dementia-
associated NPS, despite limited evidence of benefit (Kales et al., 2015). The prevalence of NPI
domains-and the average NPI score among the ADAMS participants with dementia were similar
to other population-based studies (Lyketsos et al., 2000, Lyketsos et al., 2002) though the NPI
total ameng medication users was relatively low compared to medication trials (Banerjee et al.,

2011;Schneider et al., 2006). Our analysis, however, is the first to confirm the assumption that
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psychotropic use is associated with patient NPS burden. As hypothesized, more intense
symptoms of psychosis and agitation were associated with antipsychotic use, while more
intense anxiety and agitation were associated with sedative-hypnotic use. Use of
antidepressants was associated with higher prevalence of NPS domains but not, however, with
more intense depression or apathy. It may be that antidepressants effectively treat these
symptoms;-but the high prevalence of depressive symptoms among ADAMS patrticipants as well
as clinical'trial evidence would suggest otherwise (Rosenberg et al., 2010, Banerjee et al.,
2011). Alternatively, as the most commonly used medication for this population, antidepressants
are possibly being used broadly and non-specifically to treat NPS. Finally, some evidence
suggests that antidepressants are prescribed in the absence of any significant mental diagnosis
or symptoms altogether, which may be true for these ADAMS participants, as well (Takayanagi
et al., 2025"Maust et al., 2011). This is particularly concerning, as antidepressants were the
most commonly prescribed class of medication, used in nearly one quarter of the sample. The
strong.association between residing in a nursing home and psychotropic use of all types
suggests.that efforts to minimize antipsychotic prescribing in nursing homes are critical. It will be
important to study whether this has simply led to a compensatory increase in other psychotropic
use. To our surprise, additional caregiver distress was not associated with psychotropic use in
our models:

To our knowledge, the only prior analysis to examine the association of NPS and
psychetropic use (antipsychotics specifically) in a nationally-representative clinical sample used
baseline Wave A ADAMS data (Rhee et al., 2011) and, surprisingly, the authors did not find an
association*between neuropsychiatric symptoms and antipsychotic use. However, we believe

there are two key distinctions that account for this discrepancy. First, their logistic regression
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compared antipsychotic users to non-antipsychotic users, whereas our analyses compared
antipsychotic users to those with no psychotropic medication use. Given our findings of the
relatively high prevalence (count of NPI domains) and burden (NPI total) of NPS among the
sedative-hypnotic users, it follows that the association between NPS and antipsychotic use
would be attenuated/absent when sedative-hypnotic users were included in the comparison
group. Second, they used the NPI in an unconventional manner by counting domains and then
using this'as a continuous measure (range: 0-10). As such, they report a “Neuropsychiatric
Inventory, mean” among antipsychotic users of just 2.16 (this is the reported NPI total, not a
single domain score) and 1.35 among non-antipsychotic users. This NPI measure is then used
as a continuous variable in the logistic regression. It is not surprising, then, that their regression
model would find no association between a 1-unit change in NPI on this continuous scale and
antipsychetic use, as the groups differed by just 0.81 units (i.e., 2.16 minus 1.35). Ultimately, we
attempted tQ construct variables and models in a manner that most accurately captures and
then'tests the hypothesized associations between NPS and prescribing in clinical practice.

The key limitation of this work is its cross-sectional nature: we cannot address change in
medication use and corresponding change in NPS burden, nor do we know the prescribers’
rationale for prescribing or plans to adjust. In addition, some of the psychotropic use may reflect
treatment.for a long-standing mental illness rather than the more recent development of NPS
(e.g., antidepressants for Major Depressive Disorder prior to development of dementia). Another
limitation-is-that several years have passed since ADAMS was completed, and there has
possibly been a shift in psychotropic use since that time. Those patients with prevalent
dementia.were drawn from the baseline survey, while the subsequent (incident) cases added to

the samplewere less likely to have advanced disease. However, it is unlikely that the overall
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prevalence of psychotropic use has declined much—Kales et al.’s analysis of antipsychotic
trends using national VA administrative data found a relatively constant rate of overall
psychotropic use (Kales et al., 2011). There may have been shifts in the type of psychotropic
used, as.they found a small shift away from antipsychotics following the 2005 FDA black-box
warning (US Food and Drug Administration, 2005) and an increase in use of other psychotropic
agentsgincluding anticonvulsants. Antipsychotic use among dementia patients in nursing homes
has declined somewhat recently, likely in response to a concerted two-year effort initiated by the
Centers, for.Medicare and Medicaid Services associated with a 15.1% reduction (US
Government Accountability Office, 2015). However, it is unknown if community prescribing of
antipsychotics to patients with dementia in the US has changed; use overall among adults has
actually increased (Olfson et al., 2012). As noted above, it is likely that any decrease in
antipsychotics would have been accompanied by a compensatory increase in the use of other
psychotropic medication as clinicians shift to alternative strategies to manage NPS
(Porsteinsson et al., 2014). While evidence regarding the risks associated with psychotropic
preseribing.in dementia has grown since the ADAMS study period, there have been few
advances in the structure of care delivery or payment that would have encouraged more robust
delivery of behavioral interventions and substantially reduced psychotropic treatment. Finally,
the ADAMS patrticipation rate was 56%, though this is comparable to other population studies of
older age groups (Tell et al., 1993, Rockwood et al., 2004). Sampling weights were derived to
accountfor-non-response bias, and U.S. population estimates for older adults derived from
ADAMS closely match the U.S. Census Bureau (Plassman et al., 2008).

Each class of psychotropic medication studied is associated with a range of risks for

older adultsy(American Geriatrics Society, 2015), from nausea or hyponatremia with a selective
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serotonin reuptake inhibitor (SSRI) (Banerjee et al., 2011) to more serious consequences such
as falls with benzodiazepines (Wang et al., 2001) and mortality with antipsychotics (Schneider
et al., 2005). Potential harms associated with antipsychotic alternatives should not be
minimized, as even SSRI-related nausea could be distressing to a patient with cognitive
impairment and potentially exacerbate NPS, leading to the perceived need for more medication.
While NPS:are distressing, caregivers, providers, and facilities caring for these patients need to
realistically"consider whether there is sufficient evidence of benefit to justify this high rate of

psychotropic use.
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Table 1. National Prevalence Estimates of Psychotropic Medication® Use in Patients with Dementia from the Aging,

Demographics, and Memory Study (n=414)

(6.3 [4.2-9.4])

(65.3 [49.1-78.6)]

(53.1[31.3-73.7))

(52.7 [34.6-70.1])

None Antipsychotic Sedative-Hypnotic Antidepressant Mood Stabilizer
Participants, n 234 56 70 103 13
Overall weighted 58.6 10.9 195 23.5 15
percent (95% CI) (52.4-64.6) (7.6-15.3) (14.2-26.2) (18.8-29.0) (0.9-2.7)
Population estimate, 3.9 0.7 1.3 1.6 0.1
millions (95% CI°) (3.0-4.8) (0.5-1.0) (0.8-1.9) (1.1-2.0) (0.05-0.2)
n (column weighted percent [95% CI])
Residerininursing home 33 32 33 44 6

(39.7 [18.3-65.9])

Dementia.stage®

or memantine

(14.1[7.2-26.9])

(38.4 [18.3-63.3])

(17.8[7.8-35.7))

(34.4 [19.0-54.0])

Mild 170 11 29 52 3
(84.7 [75.8-90.8]) (23.6 [7.9-52.6]) (59.0 [40.8-74.9]) (49.0 [34.8-63.4]) | (32.6 [12.3-62.5])

Maoderate 24 19 23 26 4
(6.5[3.2-12.8)] (36.4 [16.8-61.9]) (27.6 [14.4-46.3)) (24.1 [12.8-40.6]) | (34.5[13.5-63.9])

Severe 39 26 18 25 6
(8.8 [4.8-15.4)] (40.0 [24.8-57.3)]) (13.5[6.0-27.4)) (26.9 [14.2-45.0]) | (33.0[12.0-63.9])

Cholinesterase Inhibitor 29 18 12 23 4

(30.3 [9.6-64.0])

Other Psychotropic

(5.2 [2.1-12.5])

(3.4 [1.0-10.4])

(3.1[1.3-7.4])

Medication
Antipsychotic n/a" n/a 16 20 7
(20.0 [9.1-38.5]) (20.5[10.1-37.0]) | (37.0[17.0-62.7])
Sedative-hypnotic n/a 16 n/a 20 6
(35.8[16.1-62.0]) (26.1[14.4-42.6]) | (43.1[12.8-79.6])
Antidepressant n/a 20 20 n/a 8
(44.2 [22.0-69.0]) (31.4[17.0-50.6]) (47.8 [24.9-71.7])
Mood.Stabilizer n/a 7 6 8 n/a
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Any n/a 32 37 43 12
(65.1 [42.9-82.3)) (44.3 [28.1-61.9)) (44.7 [29.3-61.3]) | (82.4[28.3-98.2])

% Medieation groups are not mutually exclusive

® CI: confidence interval

¢ As classified by Clinical Dementia Rating Scale (CDR) Score: Mild (CDR 0.5-1.0); Moderate (CDR 2.0); Severe (CDR
3.0-5.0)

9 n/a: not applicable
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Table 2. Sample Characteristics of ADAMS Participants with Dementia

Between-
(1) (2) 3) (4) Group
No medication Antipsychotic Sedative-hypnotic Antidepressant Differences”,
n=234 n=62 n=51 n=67 p<0.05

Age Group

70-79 (n, weighted %)b 44 17.3 13 30.8 6 21.5 20 42.2 1<4

80-89 125 65.0 30 527 27 63.3 33 44.0 none

>90 65 17.8 19 16.5 18 15.2 14 13.8 none
Female 151 66.0 46 72.6 35 71.3 46 69.5 none
Ethnicity

Non-Hispanic White 149 81.3 50 86.3 36 83.8 50 88.1 none

Non-Hispanic'Black 64 14.6 115 4.9 10 6.6 1>3,1>4

Other 21 4.1 2.2 113 7 5.3 none
Married 63 34.6 17 26.0 10 12.5 19 23.3 1>3
Lives in NH 33 6.3 33 613 21 47.0 22 34.8 1<2, 1<3, 1<4
Education

<12y 138 45.7 34 482 32 42.9 39 50.5 none

HS graduate 51 28.5 14 17.6 13 37.5 12 15.9 none

>12y 45 25.8 14 342 6 19.6 16 33.6 none
Dementia diagnosis

AD 179 70.4 49 75.6 40 75.8 38 51.5 none

Vascular 32 17.4 8.4 8 20.8 18 26.0 1>2

Other 23 12.2 16.0 34 11 22.5 1>3
Dementia stage’

Mild 170 84.7 14 25.9 27 72.3 42 66.5 1>2,1>4

Moderate 24 6.5 21 36.5 13 16.8 14 11.7 1<2

Severe 39 8.8 27 376 11 10.9 11 21.8 1<2
Seen a psychiatristd 7 1.5 9 12.0 2 3.6 6 16.5 1<2, 1<4
Medical history

Stroke 84 35.2 24 424 15 25.8 30 40.6 none

Fall 108 47.5 35 564 26 62.3 35 46.2 none

Seizure disorder 19 5.4 7 111 3 2.0 4 7.9 none

Hypertension 148 68.6 35 44.6 31 73.0 46 67.4 1>2

Heart disease 40 221 12 144 14.3 21 35.9 none

Diabetes 26 11.1 9 12.8 8.3 14 17.9 none

Chronic respiratory 36 13.8 11 31.3 15 52.7 17 21.0 1<3

problem

Cancer 67 30.1 16  20.2 20 41.8 16 13.2 1<4

Major depressive episode 45 16.1 26 489 17 39.6 46 66.1 1<2, 1<4

Bipolar disorder 1 0.3 1.0 0 0.0 0 0.0 none

Schizophrenia 0 0.0 11.6 1.1 1 3.9 none

Alcohol use 138 68.5 30 503 26 46.5 31 52.9 none

Tobacco use 106 50.5 26 39.7 22 52.8 27 52.0 none
Total number of 5.7 0.3 10.6 1.1 10.2 1.2 10.4 0.8 1<2, 1<3, 1<4
medications (mean, SEM®)
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MMSE' (mean, SEM) 19.2 0.7 13.2 14 17.4 0.8 17.6 1.1 1>2
NPI total®" (mean, SEM) 45 1.0 12.6 2.1 11.8 3.9 6.9 1.1 1<2,1<3
NPI category®

0 domains 116 58.3 11 225 18 30.0 17 21.3 1>2,1>3,1>4
1-2 domains 69 28.6 25 320 17 335 25 51.6 1<4
>3 domains 42 13.2 24 455 15 36.5 21 27.2 1<2, 1<3
NPI caregiver distress®' 3.1 1.0 4.9 15 6.1 2.1 3.7 0.6 1<3
(mean, SEM)

® Medication gfoUps are mutually exclusive. The right-most column indicates whether a characteristic for a medication group
differs in a statistically significant fashion (p<0.05) from the no medication group. For example, a smaller proportion of non-
medication users (1) were in the youngest age bracket compared to antidepressant users (4), represented as “1<4”.

Cells indicate n and weighted percent within each respective medication group (column) unless noted otherwise.

¢ As classified-by-€linical Dementia Rating Scale (CDR) Score: Mild (CDR 0.5-1.0); Moderate (CDR 2.0); Severe (CDR 3.0-5.0);

n=413
4 n=354

¢SEM: standard error of the mean

fn=371; range 0-30
¢ n=400

h range: 0-120

i range: 0-50
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Prevalence Estimate (weighted %)

Figure 1. Estimated Prevalence of Neuropsychiatric Symptoms by Medication Group?

80 ONone (n=227)
m Antipsychotic (n=60)

70 1 Sedative-hypnotic (n=50)
= Antidepressant (n=63)

60

50 B

 Medication groups are mutually exclusive.
® Brackets indicate 95% confidence intervals.

* Antipsychotic > none, sedative-hypnotic > none; p<0.05
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** Antipsychotic > none; p<0.05

*** Antidepressant > none; p<0.05

Author Manuscript

26
This article is protected by copyright. All rights reserved.



Table 3. Assaciation of Overall Neuropsychiatric Symptom Prevalence with Psychotropic Use®
Sedative-hypnotic (n=276)

Antipsychotic (n=286)

Antidepressant (n=289)

Adjusted® Adjustede Adjusted® Adjustede Adjusted® Adjustede
OR P OR P OR P OR P OR P OR P
(95% CI) value (95% CI) value (95% CI) value (95% CI) value (95% CI) value (95% CI) value
Neuropsychiatric Inventory
Domains
0 ref ref ref ref ref ref
1-2 2.54 0.09 2.28 0.18 2.24 0.19 1.94 0.42 4.62 0.006 3.63 0.02
(0.85-7.58) (0.66-7.84) (0.52-9.56) (0.37-10.14) (1.60-13.34) (1.21-10.89)
>3 7.40 0.001 3.91 0.004 5.20 0.005 3.84 0.06 5.36 0.001 411 0.02
(2.46-22.24) (1.60-9.56) (1.74-15.55) (0.93-15.87) (2.04-14.05) (1.32-12.81)
Resides in nursing-home 8.96 <0.001 15.59 <0.001 11.23 <0.001
(ref: no) (4.19-19.18) (5.08-47.80) (3.57-35.59)
Dementia Stage
Mild ref ref ref
Moderate 7.09 0.006 1.27 0.74 2.68 0.07
(1.85-27.13) (0.29-5.48) (0.93-7.77)
Severe 3.56 0.02 0.42 0.31 1.29 0.70
(1.24-10.18) (0.08-2.33) (0.34-4.90)

% Odds ratio (OR).reflects odds of medication use relative to the no medication group. Medication groups are mutually exclusive.
b Adjusted forage(linear term), gender, and survey year.
¢ Adjusted for age (linear term), gender, survey year, nursing home residence, and dementia stage.
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Table 4. Association of Neuropsychiatric Symptom Domain Clusters and Associated Caregiver
Distress with Psychotropic Use?®

Antipsychotic (n=286)

Sedative-hypnotic (n=276)

Antidepressant (n=289)

Adjusted® Adjusted” Adjusted®
Domain Cluster OR (95% CI) Pvalue | OR (95% CI) P value | OR (95% CI) P value
Delusions + 1.12 0.04 X X X X
Hallucinations™ (1.00-1.24)
Agitation®
Caregiver distress® 0.99 0.96 X X X X
(0.80-1.24)
Anxiety + X X 1.28 0.01 X X
Agitation® (1.06-1.55)
Caregiver distress® X X 0.89 0.31 X X
(0.71-1.12)
Depression + X X X X 0.97 0.52
Apathy® (0.87-1.08)
Caregiver distress® X X X X 1.22 0.07
(0.99-1.50)
Resides in nursing 9.47 <0.001 12.94 <0.001 14.62 <0.001
home (ref: no) (4.48-20.03) (4.43-37.78) (4.53-47.19)
Dementia Stage
Mild ref ref ref
Moderate 6.90 0.002 1.32 0.66 2.74 0.08
(2.15-22.12) (0.37-4.76) (0.88-8.51)
Severe 3.29 0.04 0.39 0.18 1.51 0.57
(1.08-10.00) (0.09-1.59) (0.34-6.65)

% Odds ratio.reflects odds of medication use relative to the no medication group. Medication groups are

mutually exclusive.

® Adjusted for age (linear term), gender, survey year, nursing home residence, and dementia stage.
¢ Domain cluster variable is continuous and derived by adding the NPI scores for each domain listed in
the cell. Odds ratio reflects the odds of medication associated with 1 additional NPI point from domains

represented.

d Caregiver distress variable is continuous and derived by adding the NPI caregiver distress scores for
the respective participant domains.
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