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Abstract

Objective: The Centers for Medicare & Medicaid Services’ National Partnership to Improve
Dementia Care in Nursing Homes focuses on but is not limited to long-term care (LTC) residents
with dementia; the potential impact on residents with other diagnoses is unclear. We sought to
determine whether resident subpopulations experienced changes in antipsychotic and mood
stabilizer prescribing.

Design: Repeated cross-sectional analysis of a 20% Medicare sample, 2011-2014.

Setting and Participant: Fee-for-service Medicare beneficiaries with Part D coverage in LTC
(n=562,485) and a secondary analysis limited to persons with depression or bipolar disorder
(n=139,071).

Methods: Main outcome was quarterly predicted probability of treatment with an antipsychotic
or mood stabilizer.

Results: From 2011-2014, the adjusted predicted probability (APP) of antipsychotic treatment
fell from 0.120 (95% confidence interval [CI] 0.119-0.121) to 0.100 (95% CI 0.099-0.101;
p<0.001). Use decreased for all age, sex, and racial/ethnic groups; the decline was larger for
persons with dementia (p<0.001). The APP of mood stabilizer use grew from 0.140 (95% CI
0.139-0.141) to 0.185 (95% CI 0.184-0.186), growth slightly larger among persons without
dementia (p<0.001). Among persons with depression or bipolar disorder, the APP of antipsychotic
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treatment increased from 0.081 (95% CI 0.079-0.082) to 0.087 (95% CI 0.085-0.088; p<0.001);
APP of mood stabilizer treatment grew more, from 0.193 (95% CI 0.190-0.196) to 0.251 (0.248-
0.253; p<0.001). Quetiapine was the most commonly prescribed antipsychotic. The most widely
prescribed mood stabilizer was gabapentin, prescribed to 70.5% of those who received a mood
stabilizer by the end of 2014.

Conclusions and Implications: The likelihood of antipsychotic and mood stabilizer treatment
did not decline for residents with depression or bipolar disorder, for whom such prescribing may
be appropriate but who were not excluded from the Partnership’s antipsychotic quality measure.
Growth in mood stabilizer use was widespread, and largely driven by growth in gabapentin
prescribing.

Brief Summary:

Following the CMS National Partnership to Improve Dementia Care, we found that reductions in
antipsychotic prescribing were greatest among patients with dementia and not seen among patients
with depression or bipolar disorder, where use may be appropriate.

Keywords
Geriatric psychiatry; psychotropic medications; long-term care

INTRODUCTION

Psychotropic medication prescribing in long-term care (LTC) has been subject of significant
regulatory focus in the U.S. since the Omnibus Budget Reconciliation Act (OBRA) of
1987.1 Attention increased further following a report from the U.S. Department of Health
and Human Services Office of the Inspector General in 2011, which highlighted the largely
off-label use of antipsychotic medications among LTC residents.2 Following the 2011 report,
the Centers for Medicare and Medicaid Services’ (CMS) National Partnership to Improve
Dementia Care (or, “the Partnership”) was introduced to improve dementia care, which was
defined as reducing antipsychotic prescribing in LTC.2 To accomplish the desired reduction
in antipsychotic prescribing, the Partnership emphasized non-pharmacologic treatment
strategies through tools, trainings, and webinars. The antipsychotic measure used by the
Partnership is also used in the publicly-reported Nursing Home Compare 5-star rating
system.4

While antipsychotics cause a variety of side effects and adverse events, including increased
risk of mortality when used to treat behavioral disturbances in patients with dementia, they
remain the most evidence-based pharmacotherapy for agitation and psychosis.> As
antipsychotic prescribing in U.S. LTC settings has declined, use of antiepileptic medications
(“mood stabilizers”) has risen.8 Mood stabilizers are used to treat bipolar disorder, though
they are prescribed to patients with dementia to treat behavioral symptoms such as agitation
and mood instability.”~9 Despite limited high-quality evidence to support use in dementia,
valproic acid is the most common antipsychotic alternative among LTC clinicians and is not
subject to quality reporting.10
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Echoing concerns following the original OBRA legislation,!! there is concern among LTC
clinicians that an over-correction may be underway due to the Partnership, where
antipsychotics are being withheld from residents where use of these medications is
appropriate. While the Partnership’s title includes “Dementia”, its antipsychotic prescribing
quality measure is not limited to patients with dementia. The Partnership lists three
exclusionary conditions for which treatment with an antipsychotic medication may be
appropriate: schizophrenia, Tourette’s syndrome, and Huntington’s disease. However, the
Partnership does not exclude residents with depression or bipolar disorder, even though
some antipsychotics have been approved by the U.S. Food and Drug Administration (FDA)
to treat these conditions. It is unclear if antipsychotic declines following the Partnership have
been concentrated among residents with dementia—the intended target—or more
widespread. Similarly, it is unknown if the rise in mood stabilizers has been limited to
residents with dementia. Finally, it is unclear how prescribing of specific medications within
these two classes has changed. This analysis uses Medicare data to examine: changes in LTC
antipsychotic and mood stabilizer prescribing before and after the start of the Partnership;
potentially unintended effects of the Partnership on treatment of residents with depression or
bipolar disorders; and how use of specific agents has changed over time.

METHODS
Study Cohort.

Data were drawn from a 20% sample of Medicare beneficiaries from 2011-2014. We
identified long-stay (>100 days) residents of nursing facilities based on place of service and
current procedural terminology codes from physician visits in the Carrier (Physician/
Supplier Part B file) and Outpatient files.12 Among these residents, we limited the sample to
those with continuous fee-for-service and Medicare Part D coverage during the >100-day
period that identified them as a long-stay resident. We used the same cohort exclusions that
CMS applies for its antipsychotic monitoring: schizophrenia, Tourette’s syndrome, and
Huntington’s disease. Residents with these conditions, identified using inpatient (Medicare
Provider Analysis and Review file [MedPAR]) and outpatient files, were excluded from the
primary analytic cohort (eTable 1). Encounters during the long-term stay-defining interval
were used to identify these conditions. Residents contributed to a given quarterly
denominator if they were at risk of the outcome (medication use) for at least one day during
the quarter. That is, a long-stay resident remained in the cohort (i.e., denominator) until
death or the end of the study period, whichever came first.

Because AP and mood stabilizer use among LTC residents with depression or bipolar
disorder may be appropriate, we created a second cohort to examine if medication use
among these residents was unintentionally reduced following the Partnership. For this
analysis, we restricted the primary cohort to those with at least one diagnosis of depression
or bipolar disorder but without dementia. If a resident was diagnosed with depression or
bipolar disorder during the study (e.g., 2012 quarter 2), they contributed to the denominator
beginning the quarter in which they were diagnosed.
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Outcomes.

The outcomes of interest were antipsychotic and mood stabilizer use during a given quarter
(eTable 2). Prescription fills were obtained from the Part D prescription drug event file. For
residents in a given quarterly denominator, we determined if they had at least one day of
antipsychotic or mood stabilizer supply in the quarter using the claim date and days’ supply
fields. We attributed medication use to all possible quarters (e.g., a beneficiary with a 14-day
prescription filled in the final week of quarter 1 contributed to the numerator for both
quarters 1 and 2).

Demographic and Clinical Characteristics.

Age, gender, race/ethnicity, and state of residence were obtained from the Medicare Master
Beneficiary Summary File. Presence of dementia, exclusion conditions, and clinical
characteristics (i.e., the Elixhauser Index,!3 delirium, Parkinson’s disease, post-traumatic
stress disorder, personality disorder, and other anxiety disorders) were identified using the
MedPAR and outpatient files (see eTable 1 for /CD-9-CM codes used).

Statistical Analysis.

We used multivariable logistic regression to model the odds of medication use over time by
including time (quarter) in the model. The model was fit using generalized estimating
equations with an autoregressive working correlation structure to account for the correlation
among repeated observations on the same subject. We adjusted for patient demographics,
Census Division, presence of dementia, and clinical characteristics that may be associated
with psychotropic use, including individual Elixhauser conditions, delirium, Parkinson’s
disease, post-traumatic stress disorder, personality disorder, other anxiety disorders.

Further, to examine if the odds of psychotropic use over time differed according to particular
patient characteristics (e.g., age, race, sex, and dementia status), we fit a separate model for
each characteristic and included its interaction with time (e.g., age*time). Interaction terms
were tested using likelihood ratio tests. Lastly, we computed adjusted predicted probabilities
of medication use overall and by specific characteristics (e.g., age) by setting all other
variables to their average value over time. The same analyses were conducted for the second
cohort—those without dementia and with depression or bipolar disorder—with dementia
removed from the models.

Lastly, we examined which specific agents were increasing or decreasing over time by
computing and plotting the percentage of users in a given medication class that used the
specific agent during the quarter (e.g., percentage of antipsychotic users in given quarter that
used quetiapine).

RESULTS

The cohort for the primary analysis included 562,485 long-stay nursing home residents with
Medicare Part D from 2011-2014; 48.5% of residents during this time period had a

diagnosis of dementia. Of the total sample, 39.8% (N=224,092) of residents had a diagnosis
of depression either during study entry or during their long-term care stay; 3.3% (N=18,673)
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had a diagnosis of bipolar disorder. Of residents without dementia, 137,067 had depression
and 12,513 had bipolar disorder (Table 1). The majority of residents overall were female
(69.9%) and white (82.5%).

Antipsychotic and Mood Stabilizer Prescribing for Long-Stay Residents Overall

Among long-stay nursing home residents overall, the proportion prescribed an antipsychotic
fell from 0.164 (95% confidence interval [CI] 0.162-0.165) to 0.115 (95% CI 0.114-0.116;
eTable 3 and eFigure 1). Using the multivariable model accounting for cohort characteristics,
the adjusted predicted probability (APP) of treatment fell from 0.120 (95% CI 0.119-0.121)
t0 0.100 (95% CI 0.099-0.101) from 2011-2014, a significant decrease over time (p<0.001;
Table 2). While a small decline occurred among persons without dementia, the decrease in
APP of antipsychotic treatment was larger for persons with dementia, falling from 0.174
(95% C1 0.172-0.176) to 0.136 (0.134-0.138) (p<0.001 for dementia x time interaction).
Declines were slightly largely for those 75-84 and =85 (compared to those 65-74; p<0.001
for time x age group interaction) and slightly larger for Black and Hispanic compared to
White residents (p<0.001 for time x race/ethnicity interaction).

Among long-stay nursing home residents overall, both the unadjusted proportion and APP of
mood stabilizer treatment were higher than those of antipsychotic treatment. The APP of
residents prescribed a mood stabilizer rose from 0.170 (95% CI 0.169-0.172) to 0.201 (95%
Cl 0.199-0.202; eTable 3 and eFigure 2). Using the multivariable model accounting for
cohort characteristics, the APP of mood stabilizer treatment rose from 0.140 (95% CI 0.139-
0.141) to 0.185 (95% CI 0.184-0.186) from 2011-2014, a significant increase over time
(p<0.001; Table 2). The increase among persons without dementia was larger—the APP rose
from 0.131 (95% CI 0.129-0.132) to 0.180 (0.179-0.182)—than for persons with dementia
(p<0.001 for dementia x time interaction). Mood stabilizer use increased for all age, sex, and
race/ethnicity groups, though was slightly smaller for the oldest residents (p<0.001 for age x
time interaction for those >85) and for men (p<0.001 for age x sex interaction).

Antipsychotic and Mood Stabilizer Prescribing to Persons with Depression or Bipolar

Disorder

Among long-stay nursing home residents with depression or bipolar disorder (excluding
persons with dementia), antipsychotic prescribing was lower than among residents overall.
The unadjusted proportion fell from 0.115 (95% CI 0.112-0.118) to 0.102 (95% CI 0.1-
0.104; eTable 4 and eFigure 3). However, APP of antipsychotic treatment rose slightly from
0.081 (95% CI 0.079-0.082) to 0.087 (95% CI 0.085-0.088) from 2011-2014 (p<0.001;
Table 3). There was a small decline in the APP of antipsychotic treatment among Hispanic
residents, from 0.085 (95% CI1 0.077-0.095) to 0.078 (95% CI 0.072-0.085; p<0.001 for
race/ethnicity x time interaction). The APP of treatment rose for all other groups.

Among this cohort, the proportion prescribed a mood stabilizer rose from 0.233 (95% ClI
0.229-0.237) to 0.264 (95% CI 0.262-0.267; eTable 4 and eFigure 4). The APP of mood
stabilizer treatment rose from 0.193 (95% CI 0.190-0.196) to 0.251 (95% CI 0.248-0.253)
from 2011-2014, a significant increase over time (p<0.001; Table 3). Mood stabilizer use
increased for all age, sex, and race/ethnicity groups, though was slightly smaller for the
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oldest residents (p<0.001 for age x time interaction for those =85), growing only from 0.151
(95% C1 0.147-0.165) to 0.186 (95% CI 0.182-0.190).

Use of Specific Antipsychotics and Mood Stabilizers

Of all antipsychotic users, quetiapine was used most commonly. While the APP of receiving
quetiapine declined slightly over time (Table 4), quetiapine accounted for an increasing
share of antipsychotic prescribing overall. Compared to the start of 2011, the APP of
quetiapine use decreased slightly from 0.049 (95% CI 0.048-0.049) to 0.043 (95% ClI
0.043-0.044) by the end of 2014, but the percentage of persons prescribed antipsychotics on
quetiapine grew from 42.5% to 45.6% (Figure 1a; eTable 5). When limiting the analysis to
antipsychotic medications that were FDA approved for treatment of depressive episodes
during the study period (e.g., aripiprazole, olanzapine/fluoxetine, quetiapine, and
lurasidone), the APP of receiving these antipsychotics increased from 0.043 in 2011 to 0.049
by the end of 2014 (eTable 6).

Gabapentin was the most commonly prescribed mood stabilizer to the overall cohort. Unlike
antipsychotics, for whom the probability of treatment fell, the APP of gabapentin treatment
grew from 0.086 (95% CI 0.085-0.086) to 0.126 (95% CI 0.125-0.127, p<0.001), a relative
increase of nearly 50% (Table 4). Among those prescribed mood stabilizers, gabapentin was
prescribed to 70.5% at the end of 2014 (Figure 1b; eTable 7). Among nursing home
residents prescribed gabapentin, 91.2% had a diagnosis of chronic pain.

DISCUSSION

In this analysis of antipsychotic and mood stabilizer prescribing since the CMS National
Partnership, we found that the overall likelihood of antipsychotic treatment declined for
residents in LTC, with larger declines for residents with dementia. However, this was offset
by an increase in the probability of mood stabilizer treatment for residents with dementia,
which was of nearly identical size. The likelihood of antipsychotic treatment specifically
among residents with depression or bipolar disorder—for whom antipsychotic use may be
appropriate—did not decrease. Nearly half of residents prescribed an antipsychotic received
quetiapine, while over 70% of residents prescribed mood stabilizers received gabapentin.
Lastly, the prevalence rate of dementia, depression, and bipolar disorder among our sample
of long-stay nursing home residents was 48.5%, 39.8%, and 3.3% respectively—which is
consistent with previously published studies.14-16

Reductions in antipsychotic prescribing have been widespread. While the probability of
treatment is still higher among persons with dementia, the relative decline was greater for
residents with dementia, which was the intent of the Partnership. The rank order of specific
agents being prescribed (e.g., quetiapine first) is consistent with what Breisacher et al.
reported in long-term care from 2009-2010.17 While quetiapine generally has a lower
associated mortality risk,18:19 it also has less evidence of benefit than other antipsychotics
for treatment of behavioral symptoms.20.21

Even in 2011, before the Partnership began, mood stabilizer use exceeded antipsychotic
prescribing. By the end of 2014 this gap had grown so that the probability of treatment with
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a mood stabilizer was nearly 10% higher in absolute terms than antipsychotic treatment.
While declines in antipsychotic prescribing were more pronounced among residents with
dementia, the growth in mood stabilizer use was more widespread, with large increases for
both residents with and without dementia as well as among persons with depression or
bipolar disorder. We anticipated that this class would be largely comprised of valproate, a
widely used substitute for antipsychotics.19 However, valproate was a distant second among
mood stabilizers, prescribed to just 20% of residents on mood stabilizers.

The growth in mood stabilizer use was dominated by gabapentin—the probability of a
patient in LTC being prescribed this medication grew from 0.086 to 0.126 by the end of
2014, a relative increase of nearly 50%. The probability of gabapentin treatment was far
higher than use of any other individual medication; the next-highest treatment probability
was for quetiapine, at just 0.043 by the end of 2014. To our knowledge, this is the first
analysis to describe the extent of gabapentin’s use in LTC. Use of mood stabilizers may have
escaped close examination partly because they are not collected by the Minimum Data Set,
the primary assessment completed for all nursing facility residents and used for the
Partnership and the Nursing Home Compare quality rating system.

The outsize role of gabapentin perhaps should not have been surprising, given evidence of its
growing use overall among non-LTC populations.2223 While once considered with other
mood stabilizers as an antipsychotic substitute,242° there is little evidence to support its use
for behavioral symptoms in dementia, though it is routinely prescribed off-label by
clinicians for symptoms such as anxiety, insomnia, and agitation.> Johansen’s recent
analysis demonstrated growth in use concentrated among those over 64, with a higher
number of medical comorbidities, and those prescribed additional medications such as
opioids or benzodiazepines. It may be that the gabapentin is being prescribed as an opioid
alternative for pain. Among long-stay residents who received gabapentin in our analysis,
91% had a diagnosis of chronic pain. However, there is limited evidence to support the
efficacy of gabapentin for this indication,2 reminiscent of the spread of its use for bipolar
disorder, despite limited evidence.2”

It is reassuring that the likelihood of antipsychotic treatment had not declined among
persons with depression or bipolar disorders, for whom antipsychotic prescribing may be
appropriate, at least by the end of 2014. Given the broad nature of the Partnership, including
the fact that diagnosis-based exclusions from the antipsychotic quality measure were limited
to just schizophrenia, Tourette’s syndrome, and Huntington’s disease, it was conceivable that
antipsychotic prescribing may have declined for residents in whom it was clinically
appropriate. Our analysis suggests that, at least through the end of 2014, treatment declines
did not occur among residents with other psychiatric disorders.

There is limited longitudinal data with which to compare our findings. Two recent
longitudinal studies of LTC residents with dementia in Canada found declines in
antipsychotic prescribing of 6% but even larger growth in use of both sedative and non-
sedative antidepressants and a small increase in mood stabilizer use (2%).28:29 These
analyses did not consider mood stabilizers. Cross-sectional studies from Europe and
Australia have generally found antidepressant use to be most common, followed by
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sedatives-anxiolytic/hypnotics and then antipsychotics, at levels similar to those found here.
30-32 Mood stabilizer use was only considered in the Australian analysis, though gabapentin
was not included.

Our analysis has several limitations. We derived our cohort of long-stay nursing home
residents based on their Medicare claims rather than Minimum Data Set assessments, though
this approach has high sensitivity (0.87) and specificity (0.96).12 Our sample is limited to
those with continuous fee-for-service and Part D Medicare coverage and therefore does not
include the growing population of Medicare Advantage beneficiaries nor non-Part D
prescriptions. This analysis of prescription claims does not capture actual medication use
and claims data do not include the prescribing indication. As such we are unable to
determine whether these medications were prescribed for treatment of depression, bipolar
disorder, behavioral disturbances in dementia, or other indication (e.g., gabapentin for
treatment of pain). We were unable to assess physical restraint use, though reports from
CMS demonstrate that use has substantially declined over the past two decades.33 Our
analysis ends in 2014 and does not capture the most recent prescribing trends. Finally,
administrative claims data do not capture use of non-pharmacologic treatment strategies, so
we were not able to account for potential substitution of non-medication treatment strategies.

CONCLUSIONS AND IMPLICATIONS

Antipsychotic declines that occurred following the CMS National Partnership were
widespread but were larger among residents with dementia. Importantly, the likelihood of
antipsychotic treatment did not decline for residents with depression or bipolar disorder, for
whom such prescribing would have been more appropriate but who were not excluded from
the Partnership’s antipsychotic quality measure. The growth in mood stabilizer prescribing
was even more widespread than the antipsychotic declines, included residents with
dementia, and was largely driven by gabapentin prescribing. Regardless of whether the
growth in this prescribing was for behavioral symptoms or other reasons (e.g., pain),
growing use of this class merits cautious monitoring.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure la and 1b.
The most common antipsychotics (1a) and mood stabilizers (1b) prescribed to long-stay

nursing home residents in the U.S. as a percentage of residents receiving each class, 2011-
2014 (N=123,101 AP users [Figure 1a] and N=153,120 mood stabilizer users [Figure 1b]).
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Table 1.
Characteristics of long-stay nursing home residents with Medicare Part D, 2011-2014, overall and for select
subgroups
Qi | pepets | Sepresion | gipoir?
Characteristic e e N=137,067 N=12,513
N (%) N (%) N (%) N (%)
Age at NH entry, y (mean+S.D.) 78.6 (12.1) 82.3(9.7) 72.9 (13.5) 61.8 (14.5)
Gender
Male 169,200 (30.1) 75,780 (27.8) | 40,473 (29.5) | 4,298 (34.3)
Female 393,285 (69.9) | 196,773 (72.2) | 96,594 (70.5) | 8,215 (65.7)
Race
White 464,053 (82.5) | 221,847 (81.4) | 115,750 (84.4) | 10,613 (84.8)
Black 56,569 (10.1) 29,288 (10.7) 11,865 (8.7) 1,076 (8.6)
Hispanic 26,714 (4.7) 14,366 (5.3) 6,267 (4.6) 564 (4.5)
Others 15,149 (2.7) 7,052 (2.6) 3,185 (2.3) 260 (2.1)
Clinical canditionsb
Delirium 91,970 (16.4) 76,339 (28) 10,090 (7.4) 1,107 (8.8)
Parkinson 22,475 (4) 17,025 (6.2) 3,086 (2.3) 281 (2.2)
PTSD 1,560 (0.3) 460 (0.2) 1,100 (0.8) 382 (3.1)
Personality disorder 1,397 (0.2) 686 (0.3) 623 (0.5) 264 (2.1)
Other anxiety disorder 72,961 (13) 37,358 (13.7) | 26,869 (19.6) | 3,276 (26.2)
Dementia 272,553 (48.5) | 272,553 (100.0) - -
Presence of select Elixhauser condiz‘ionsb
Congestive Heart Failure 142,804 (25.4) 67,071 (24.6) | 37,890 (27.6) | 2,420 (19.3)
Hypertension Uncomplicated 422,396 (75.1) 203,167 (74.5) | 105,117 (76.7) 8,160 (65.2)
Chronic Pulmonary Disease 142,888 (25.4) 60,008 (22) 45,020 (32.8) 4,279 (34.2)
Diabetes Uncomplicated 193,243 (34.4) 88,454 (32.5) 53,405 (39) | 4,642 (37.1)
Renal Failure 93,940 (16.7) 40,467 (14.8) | 26,264 (19.2) | 1,916 (15.3)
Liver Disease 18,291 (3.3) 6,689 (2.5) 6,628 (4.8) 870 (7)
Obesity 31,893 (5.7) 7,939 (2.9) | 14,037 (10.2) 1,622 (13)
Weight Loss 48,398 (8.6) 26,306 (9.7) 12,530 (9.1) 988 (7.9)
Alcohol Abuse 6,479 (1.2) 3,249 (1.2) 2,187 (1.6) 421 (3.4)
Drug Abuse 3,087 (0.5) 1,338 (0.5) 1,426 (1) 380 (3)
Psychoses 45,026 (8) 33,602 (12.3) 7,886 (5.8) | 1,349 (10.8)
Total number of Elixhauser cona’il/onsb
0 18,106 (3.2) 8,230 (3) 2,420 (1.8) 491 (3.9)
1-2 136,229 (24.2) 66,300 (24.3) 24,676 (18) | 2,709 (21.6)
3-4 180,745 (32.1) 91,220 (33.5) | 41,258 (30.1) | 3,656 (29.2)
5-6 120,099 (21.4) 58,166 (21.3) | 32,770 (23.9) | 2,762 (22.1)
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Qurly | pepenta | popresion | gipgr?

Characteristic e e N=137,067 N=12,513
7-8 62,011 (11) 28,388 (10.6) 19,216 (14) | 1,583 (12.7)
>9 45,295 (8.1) 19,749 (7.2) | 16,727 (12.2) | 1,312 (10.5)

a . . .
Excludes persons with dementia; columns are not mutually exclusive.

Page 13

Presence determined from the resident’s date of entry into the cohort based on the 100-day period required to establish patient as a long-stay

nursing home resident.
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Change in risk-adjusted probability of treatment with the most common antipsychotics and mood stabilizers
among long-stay nursing home residents in the U.S., 2011-2014 (N = 562,485)

2011, quarter 1

2014, quarter 4

Adjusted predicted

Adjusted predicted

probability 95%CI probability 95%CI P-value?

Antipsychotics

Quetiapine 0.049 | (0.048-0.049) 0.043 | (0.043-0.044) | <0.001

Risperidone 0.036 | (0.035-0.037) 0.027 | (0.026-0.027) | <0.001

Olanzapine 0.016 | (0.015-0.016) 0.012 | (0.012-0.013) | <0.001

Other atypical APs 0.012 | (0.011-0.012) 0.011 | (0.011-0.011) | <0.001

Conventional APs 0.012 | (0.012-0.013) 0.009 | (0.009-0.009) <0.001
Mood stabilizers

Gabapentin 0.086 | (0.085-0.086) 0.126 | (0.125-0.127) | <0.001

Valproate/derivatives 0.028 | (0.028-0.029) 0.030 | (0.030-0.031) <0.001

Carbamazepine 0.006 | (0.006-0.007) 0.006 | (0.005-0.006) | 0.0017

Other 0.011 | (0.010-0.011) 0.014 | (0.013-0.014) | <0.001

Adjusted predicted probabilities were obtained based on separate models for each agent adjusting for age, gender, race, census division, the
presence of dementia, the Elixhauser conditions, as well as additional clinical diagnoses (delirium, Parkinson’s disease, post-traumatic stress

disorder, personality disorder, other anxiety disorders).

P-value reflects significance test for time effect for use of each individual agent.
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