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ABSTRACT

BACKGROUND: Little is known about the prevalence or
chronicity of prescriptions of central nervous system-
active (CNS-active) medications in older Veterans.
OBJECTIVE: We sought to describe (1) the prevalence
and trends in prescription of CNS-active medications in
older Veterans over time; (2) variation in prescriptions
across high-risk groups; and (3) where the prescription
originated (VA or Medicare Part D).

DESIGN: Retrospective cohort study from 2015 to
2019.

PARTICIPANTS: Veterans age > 65 enrolled in the Medi-
care and the VA residing in Veterans Integrated Service
Network 4 (incorporating Pennsylvania and parts of sur-
rounding states).

MAIN MEASURES: Drug classes included antipsy-
chotics, gabapentinoids, muscle relaxants, opioids,
sedative-hypnotics, and anticholinergics. We described
prescribing patterns overall and in three subgroups:
Veterans with a diagnosis of dementia, Veterans with
high predicted utilization, and frail Veterans. We cal-
culated both prevalence (any fill) and percent of days
covered (chronicity) for each drug class, and CNS-active
polypharmacy (=2 CNS-active medications) rates in
each year in these groups.

KEY RESULTS: The sample included 460,142 Veterans
and 1,862,544 person-years. While opioid and sedative-
hypnotic prevalence decreased, gabapentinoids exhib-
ited the largest increase in both prevalence and percent
of days covered. Each subgroup exhibited different
patterns of prescribing, but all had double the rates of
CNS-active polypharmacy compared to the overall study
population. Opioid and sedative-hypnotic prevalence
was higher in Medicare Part D prescriptions, but the
percent of days covered of nearly all drug classes was
higher in VA prescriptions.
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CONCLUSIONS: The concurrent increase of gabapen-
tinoid prescribing paralleling a decrease in opioid and
sedative-hypnotics is a new phenomenon that merits
further evaluation of patient safety outcomes. In addi-
tion, we found substantial potential opportunities for
deprescribing CNS-active medications in high-risk
groups. Finally, the increased chronicity of VA prescrip-
tions versus Medicare Part D is novel and should be fur-
ther evaluated in terms of its mechanism and impact on
Medicare-VA dual users.
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INTRODUCTION

The age-friendly health system (AFHS) model seeks to rede-
sign care delivery to make it safer and more aligned with the
needs and goals of older adults.'~ This model centers on four
“M”s that represent core components of high-quality care for
older adults. One of the “M’’s of the AFHS model is Medica-
tions, with interconnectedness to the other “M”’s: Mentation,
Mobility, and what Matters. Growing evidence suggests central
nervous system-active (CNS-active) medications are commonly
prescribed to older adults. For example, 74% of Medicare ben-
eficiaries with dementia received CNS-active medications in
2014-2015, and 14% received 3 or more.* These prescriptions
have the potential to result in harm through influence on Menta-
tion and Mobility, for example, resulting in falls and/or injury.
As a result, there is increasing interest in developing effective
interventions to reduce potentially inappropriate prescribing.>*
The EMPOWER (Eliminating Medications Through Patient
Ownership of End Results) direct-to-consumer intervention —
alone or paired with providing feedback to the prescriber — is
effective in reducing prescribing of CNS-active drug classes in
several randomized, controlled trials.”®
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In contrast to the Medicare population*’, data regarding
CNS-active prescribing to older Veterans is incomplete.'”
Several studies suggest evaluating “dual” prescribing from
VA and Medicare Part D is essential, since Veterans often
receive prescriptions from both sources, increasing the
potential for adverse drug events.''~'* In addition, evaluating
prescribing in high-risk groups for adverse drug events (such
as Veterans with a diagnosis of dementia) may be particu-
larly important.'> However, the existing literature includes
data prior to significant efforts in the VA to reduce prescrip-
tions of opioids and benzodiazepines, does not include other
high-risk patient populations (such as frail older Veterans
or those with high comorbidity burden), and has focused on
isolated drug classes rather than psychoactive medications
as a whole.

As part of a quality improvement initiative called the Safer
Aging through Geriatrics-Informed Evidence-Based Prac-
tices (SAGE) program, funded by the VA Quality Enhance-
ment Research Initiative (QUERI), our team seeks to adapt
and implement the EMPOWER intervention across Veterans
Integrated Service Network 4 (VISN 4). VISN 4 encom-
passes a geographic area comprising the whole of Pennsyl-
vania plus parts of neighboring states, and serves more than
180,000 Veterans age 65 and older annually, across 9 VA
Medical Centers and 45 outpatient clinics.

In this study, in order to implement the EMPOWER inter-
vention effectively, we sought to understand (1) the preva-
lence and trends in prescribing of different CNS-active drug
classes in older Veterans; (2) variation in prevalence and
trends across Veteran populations at high risk of adverse
drug events; and (3) variation by where the CNS-active drug
prescription originates (i.e., VA or Medicare Part D).

METHODS
Population Description

We created a person-year dataset that included Veter-
ans age > 65 enrolled in VA from 2015 to 2019 and were
assigned to a VA hospital or clinic in Veterans Integrated
Service Network 4 (VISN 4). To include Medicare Part D
prescribing, we excluded Veterans who were not enrolled
in Medicare parts A and B or a Medicare Advantage plan
during each particular year of the study (N=228,756 person-
years or 10.9%). We did not exclude Veterans without Part
D (prescription drug) coverage, since they may be obtaining
their medications from the VA (51% of our overall sample
of person-years included Part D coverage).

Data Sources

We linked VA and non-VA data sources for each Veteran
using scrambled social security numbers. We used the VA
Corporate Data Warehouse to identify all VA outpatient pre-
scription dispensing records in a given year. These records

provide information on date, quantity, and days’ supply dis-
pensed, drug name, and VA drug class'® for medications
dispensed from a VA pharmacy (brick-and-mortar or mail-
order). We obtained matched Medicare Part D prescrip-
tion drug claims from the VA Medicare-Medicaid Analy-
sis Center. We identified prescription dispensing records
using analogous methods. This file includes prescriptions
in Medicare fee-for-service and Medicare Advantage enroll-
ees. Inpatient hospital and nursing facility prescriptions were
excluded because we did not have access to these data in the
Medicare population.

Dependent Variables — CNS-Active
Medications

Using the VA drug classification system, we identified
prescriptions for specific medications within the follow-
ing drug classes of interest: antipsychotics, gabapenti-
noids, muscle relaxants, opioids, and sedative-hypnotics.
We also identified prescribing rates of medications with
high anticholinergic burden, using the Anticholinergic
Cognitive Burden scale.!” Medications in level 3 of the
scale (highest cognitive burden) were included. To avoid
double-counting, we only included anticholinergic medica-
tions that did not fall into one of the other categories. For
example, an anticholinergic medication for an upper res-
piratory tract infection or bladder spasm would be counted
as an anticholinergic, but an antipsychotic with high
anticholinergic burden was classified as an antipsychotic.
We also calculated central nervous system (CNS)-active
polypharmacy rates, identifying individuals with two or
more CNS-active drug classes defined above prescribed
concurrently (a minimum of 1 day of overlap) over the
course of a single calendar year.

Subgroup Analyses

In addition to the overall population, we were interested in
prescribing in specific subgroups who may be more suscep-
tible to adverse drug events.

First, we identified a prevalent cohort of Veterans with
a diagnosis of dementia. We mirrored the approach of
the Centers for Medicare and Medicaid Services (CMS)
27-item Chronic Conditions file.'® This method relies on
a validated list of ICD-9/-10 codes found in any outpatient
or inpatient visit prior to or within a specific year (in our
case, in VA or Medicare data) to identify older adults
with a diagnosis of dementia due to Alzheimer’s disease
or other causes.

Second, we identified those with high comorbidity using
a high Care Assessment Needs score (CAN score > 90 at any
point during the study year).!” We used the maximum CAN
score for each Veteran within each year of the study. The CAN
score is an algorithm developed internally to the VA to predict
90-day and 1-year hospitalizations and mortality on a scale
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of 1-100, with 100 connoting highest risk. The CAN score
is used for risk stratification in the VA, identifying a cohort
of medically ill older Veterans. While it includes dementia as
a covariate, it also includes more than thirty other variables
including demographics, vital signs, prior utilization, comor-
bidities, laboratory results, and prescription data. It does not
include measures of frailty or nursing home utilization.

Third, we identified a population of frail Veterans using the
Jen Frailty Index (JFI), a validated claims-based measure of
frailty.”" Veterans with a JFI of 5 or more (corresponding to 1-2
Activity of Daily Living deficiencies) at any point in the year of
study were included in the frail cohort. Both the CAN score and
JFI require one VA face-to-face visit (outpatient or inpatient)
to be calculated; Veterans who did not have a face-to-face visit
in a particular year thus had missing data. Since missingness
in these scores and prescriptions might be related to a Veteran
not regularly engaging with VA care, we conducted a sensitiv-
ity analysis removing Veterans from the analysis who did not
have any VA visits in that calendar year. We otherwise included
Veterans missing a CAN or JFI score in the overall analysis and
subgroup analyses not related to CAN or JFI score.

Statistical Analysis

We calculated both prevalence and percent of days covered
(PDC) of prescriptions of specific drug classes across the
population and our specific subgroups in each calendar year.

Anticholinergics

Gabapentinoids

Prevalence refers to the proportion of Veterans in our cohort
who had at least one prescription dispensed of one of our
medication classes of interest during one of the years of the
study. PDC is a measure of chronicity, defined as the percent
of days of each year covered by dispensed medication within
each drug class. The sample used for the PDC calculation
was the prevalent sample — that is, only those who received
a prescription for the specific medication in question. We
reported trends over the 5 years of the sample in both preva-
lence and PDC of specific medication classes in our overall
cohort and subgroups, including both VA and non-VA pre-
scriptions. We also calculated the prevalence of CNS-active
polypharmacy overall and in our specific subgroups. This
study was determined to be quality improvement and IRB
approval was not required.

RESULTS

Our overall sample included 460,142 Veterans and 1,862,544
person-years. Veterans had a mean age of 76 (standard devia-
tion, SD, 8.0), 98% were male, and 91% were white. The
mean CAN score was 55 (SD 29.0), the mean JFI score was
3.5 (SD 2.1), and 14% had a diagnosis of dementia.

In 2015, opioids were the most prevalent CNS-active
medications prescribed (19%) followed by sedative-hypnot-
ics (13%), anticholinergics (8.5%), gabapentinoids (7.5%),
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Figure 1 Prevalence (A) and percent of days covered (B) of CNS-active medication prescribing across the entire study period and
population.
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muscle relaxants (2.9%), and antipsychotics (2.7%; Fig. 1).
However, among users of these classes, medications with
highest PDC were antipsychotics (59% of days), followed by
gabapentinoids (53%), sedative-hypnotics (50%), anticholin-
ergics (43%), muscle relaxants (28%), and opioids (26%).
The largest increase in prevalence between 2015 and 2019
was in gabapentinoids (increased by 2 percentage points to
9.5%), followed by muscle relaxants (increased by 1.2 per-
centage points to 4.1%), and anticholinergics (increased by
0.3 percentage points to 8.8%). Antipsychotic prevalence
did not change, while opioids exhibited the largest decrease
(decreased by 5 percentage points to 14%), followed by sed-
ative-hypnotics (decreased by 2 percentage points to 11%).
However, the PDC of nearly all medication classes increased
over the time period, with the largest change in gabapenti-
noids (increased by 5 percentage points to 58%), sedative-
hypnotics (increased by 4 percentage points to 54%), and
opioids (increased by 2 percentage points to 28%). Thus,
by 2019, among patients receiving antipsychotics, sedative-
hypnotics, or gabapentinoids, the majority of days were cov-
ered by these medications. CNS-active polypharmacy rates
decreased slightly during the time period, from 12 to 11% of
the sample. In a sensitivity analysis restricted to only those
who had at least one VA visit annually, rates and trends of
prevalence and PDC were similar (Appendix Table 1, Fig. 1).
In Veterans with a diagnosis of dementia, CNS-active
polypharmacy was nearly twice as common compared to

Anticholinergics

Gabapentinoids

Veterans without this diagnosis (20% in 2015 to 18% in
2019, compared to 11% and 10%, respectively, Fig. 2A and
Appendix Table 2). The largest differences in prevalence
between Veterans with a diagnosis of dementia compared to
those without were in antipsychotics (11% among Veterans
with a diagnosis of dementia in 2015 compared to 1.5% in
those without a diagnosis), followed by sedative-hypnotics
(20% vs. 11%), and anticholinergics (12% vs 8%). Rates of
prescribing of opioids were the same in the two groups in
2015. Trends over the study period were like those in the
overall population, with small increases in the prevalence of
gabapentinoids and muscle relaxants and similar decreases
in opioid and sedative-hypnotic prevalence. PDC was stable
or increased in every drug class, with the largest increase
in gabapentinoids (increased from 52 to 61% of days cov-
ered — Fig. 2B), sedative-hypnotics (increased from 48 to
57%), and antipsychotics (increased from 55 to 62% of days
covered).

Veterans with a high CAN score had higher prevalence of
prescriptions of all drug classes compared to the overall sam-
ple (Fig. 3A), but there were notable differences compared
to Veterans with a diagnosis of dementia. For example, in
2015, Veterans with high CAN score had lower rates of antip-
sychotic (5.6% in Veterans with high CAN score vs 11% in
Veterans with diagnosis of dementia) and sedative-hypnotic
prescribing (17% vs 20%), but higher rates of prescribing of
opioids (28% vs 19%), gabapentinoids (14% vs. 7.3%), and
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Figure 2 Prevalence (A) and percent of days covered (B) of CNS-active medication prescribing in Veterans with a diagnosis of dementia.
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Figure 3 Prevalence (A) and percent of days covered (B) of CNS-active medication prescribing in Veterans with a high Care Assessment
Needs (CAN) score.

anticholinergics (14% vs. 8.0%) compared to Veterans with a
diagnosis of dementia. However, the only classes increasing
in prevalence over time in Veterans with high CAN score were
gabapentinoids (increased from 14% in 2015 to 16% in 2019)
and muscle relaxants (increased from 6.0 to 6.8%, Appendix
Table 3), while similar large decreases were noted in opioid
prevalence (decreased from 28 to 19%) and sedative-hypnotics
(decreased from 17 to 14%). Gabapentinoids, antipsychotics,
and sedatives had the highest PDC (including a majority of
days each year), with the largest difference in gabapentinoids
(55 to0 59%). Veterans with high JFI had prevalence, PDC, and
trends over time like Veterans with high CAN score (Fig. 4A
and B, Appendix Table 4).

When comparing VA prescriptions versus those covered by
Medicare Part D, the most striking differences in prevalence
of prescribing were in opioids and sedative-hypnotics, where
substantially more prescriptions were dispensed through Medi-
care Part D (Fig. 5A). However, all medication classes dem-
onstrated higher PDC when dispensed through the VA across
all the years of the study period (Fig. 5B).

DISCUSSION

There are several novel and notable findings from this evalu-
ation conducted to support a quality improvement depre-
scribing intervention for older Veterans in VISN 4. First,

while the prevalence of opioids and sedative-hypnotics —
which have received substantial national attention — has
declined, we observed a commensurate increase in gabapen-
tinoid prescribing. Second, even medication classes that are
decreasing in prevalence may be increasing in PDC, increas-
ing the total amount of medications dispensed in each medi-
cation class over time. This is a substantial difference when
comparing medications dispensed from VA versus Medicare
Part D, demonstrating much higher PDC across all medica-
tion classes in the VA. Third, the prevalence and PDC of
prescribing vary across the overall population and different
high-risk subgroups, informing potential quality improve-
ment opportunities in select populations.

These findings build on those of others demonstrating
an increase in prescribing of gabapentinoids, perhaps in
response to the significant focus on opioid prescribing for
pain. For example, in another study of older Veteran nurs-
ing home residents with dementia, rates of antipsychotic
prescribing decreased — only to be mirrored by increases
in gabapentinoid, opioid, and antidepressant prescrib-
ing.?! Similar trends are seen in the Medicare population
with a diagnosis of dementia, where gabapentin was the
most common component of CNS-active polypharmacy.*
However, data about relative harms of gabapentinoids —
compared to opioids or sedative-hypnotics — is more nas-
cent.?””? This recurrent finding merits further research to
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Figure 4 Prevalence (A) and percent of days covered (B) of CNS-active medication prescribing in Veterans with high frailty score.

determine if — as suspected — the increased prescrip-
tion of gabapentin is a substitution effect for other better-
known yet potentially harmful medications, and whether
gabapentin is indeed “safer.” This finding — in concert
with our finding that opioid and sedative-hypnotic pre-
scriptions are now more commonly derived from Medicare
Part D — illustrates a known concern with “substitution”
effects associated with deprescribing efforts (getting the
medication from other providers, or a different medication
altogether).

To our knowledge, our finding about different patterns
of PDC in VA versus Part D is novel. The etiology of this
finding is not clear and merits further investigation. We
suspect it may be due to financial incentives (Veterans may
transfer chronic medications from Part D to VA if cheaper)
or VA prescribing practice, which is oriented towards
90-day mail-order prescriptions for chronic medications. It
is important to emphasize that VA and Part D prescriptions
are not synonymous with a VA versus non-VA prescriber.
VA prescribers can send prescriptions to non-VA pharma-
cies which are covered by Part D, and VA prescribers may
be asked to transfer a prescription previously covered by
Part D into the VA. Regardless of mechanism, this finding
suggests while efforts to limit initial prescriptions may be
important, deprescribing efforts may be even more impact-
ful in reducing the total burden of CNS-active medications

in this population. We are not aware of broad policy or
payment initiatives in the USA to support deprescribing
outside of specific drug classes (e.g., opioids), but such
initiatives may also merit testing if they carefully balance
the intended and potential unintended consequences of
overprescribing.

Strengths of this study include the robust ascertain-
ment and characterization of prescribing in both VA
and Medicare Part D in an older Veteran population, as
well as in important high-risk subpopulations. However,
there are also several important limitations. We were
unable to identify over-the-counter prescriptions, which
are common in some medication classes (e.g., anticho-
linergics). We likely undercounted the extent of anticho-
linergic burden by only capturing medications that were
not included in drug classes we studied. We only iden-
tified prescriptions in VISN 4, which may exhibit dif-
ferent regional prescribing trends than other areas. We
could only identify medications dispensed, not whether
the patient was taking the medication. Finally, we did
not include data on patient outcomes, which is beyond
the scope of the current analysis.

These findings reinforce the positive correlation seen
in other studies between higher comorbidity burden or
frailty and higher rates of CNS-active prescribing.?®
Since it is likely CNS-active medications were started
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Figure 5 Prevalence (A) and percent of days covered (B) of CNS-active medication prescribing for Veterans, stratified by Medicare versus
VA prescribers.

in response to a clinical diagnosis or symptoms, these
findings challenge the idea that deprescribing without
implementing another intervention with lower associ-
ated harms is likely to be successful. For example, when
asked, medications older adults find most helpful are
often those considered “potentially inappropriate” such
as pain medications and sedatives.?” The age-friendly
health system model at the foundation of our SAGE
QUERI program is a useful paradigm for considering
the value of medications and ways to substitute with
non-pharmacologic treatments. Reviewing how a medi-
cation is affecting Mentation or Mobility can empower
patients and prescribers to take action to deprescribe,
while focusing on What Matters places the medication
into the overall context of goals."> For example, in our
SAGE QUERI program, we are implementing the tai-
lored activities program (TAP), an evidence-based prac-
tice that improves outcomes for Veterans with dementia
and their caregivers.?®" Being able to refer to the TAP
provides a mechanism to support potential long-term
deprescribing of antipsychotics in Veterans with a diag-
nosis of dementia.

Based on these results, we have chosen to target two
drug classes using EMPOWER: gabapentinoids and

antipsychotics. We are using an internally derived risk
score to identify Veterans at high risk for adverse drug
events receiving gabapentin. In turn, we are identifying
Veterans with a diagnosis of dementia receiving antip-
sychotics. We hope to provide new insights into how to
implement evidence-based deprescribing interventions
in the VA, as well as data about clinical effectiveness of
deprescribing these medications.
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