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Abstract

Objective: To evaluate real-world
treatment patterns for patients initiating
benztropine and to understand treatment
approaches in patients with drug-
induced movement disorders from a
health care provider perspective.

Methods: A retrospective claims analysis
was conducted among patients with
evidence of benztropine initiation
from January 2017 through March
2020 to assess treatment patterns
and patient health care resource
utilization. Subsequently, a 30-minute,
United States—based online survey
fielded from December 2021 to
January 2022 was sent to physicians,
nurse practitioners, and physician
assistants who reported a primary

care or psychiatry specialty currently
treating drug-induced movement
disorders and prescribed benztropine.

Results: The health care claims analysis
included 112,542 patients. Polypharmacy
and multiple comorbidities were frequent
characteristics in this population; 54.1% of
patients had >2 comorbidities at baseline,
and 59.1% had claims for >10 medications.
Benztropine was used for >3 months in
>50% of the population. Health care costs
and resource utilization were high, with
mean all-cause pharmacy and outpatient
costs totaling $11,755. Survey results

from 349 primary care or psychiatry
health care providers indicated that
benztropine is often used in non—tardive
dyskinesia drug-induced movement
disorders but frequently continued for

>3 months or used in tardive dyskinesia.
In this study, psychiatry providers
prescribed benztropine in line with
guideline recommendations more often
than primary care providers; however,
<40% indicated familiarity with 2020
American Psychiatric Association
Practice Guideline for the Treatment

of Patients with Schizophrenia.

Conclusions: These complementary
analyses suggest that benztropine
is used long-term in non—tardive
dyskinesia drug-induced movement
disorders and in tardive dyskinesia
despite risks of worsening tardive
dyskinesia or adverse effects.
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rug-induced movement disorders (DIMDs)
are a subgroup of movement disorders that
have been linked with certain medications and

extremities, that last for at least 3 months in adults or
1 month in geriatric patients with dopamine receptor—
blocking agent use.! TD can occur during drug exposure

include acute dystonia, drug-induced parkinsonism,
tardive dystonia, and tardive dyskinesia (TD).! Causal
medications of DIMDs include antiemetics, antimicrobials,
antipsychotics, mood stabilizers, and antidepressants.?~*
TD is a persistent and potentially disabling movement
disorder associated with prolonged exposure to dopamine
receptor—blocking agents that are prescribed to treat
psychiatric conditions such as schizophrenia, major
depressive disorder, or bipolar disorder.>® Diagnostic
criteria for TD include involuntary athetoid or choreiform
movements, which can occur in any part of the body,
but most commonly in the tongue, lower face, jaw, and

or within weeks of discontinuation or dose reduction.?*
TD is often underdiagnosed due to the overlap between
DIMDs, historical categorization of TD and other DIMDs
as extrapyramidal symptoms (EPS), and limited awareness
of the number of drugs that can cause TD. As such,
patients may receive suboptimal or delayed treatment and
experience reduced quality of life due to TD symptoms.?
Historical TD treatment options included dose
reduction of the offending medication or changing
medication. However, because recurrent symptoms or
relapse in the mental health condition being treated
can occur, these options are not recommended by the

« See supplementary material for this article at Psychiatrist.com.
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Clinical Points

- Use of benztropine in the long-term treatment of non—
tardive dyskinesia drug-induced movement disorders
(non-TD DIMDs) and TD is common despite the risk of
adverse events and the exacerbation of TD symptoms.

« Improving familiarity with the 2020 APA guidelines
related to recommended treatment options for non-
TD DIMDs and TD, as well as the appropriate use of
benztropine, can help clinicians effectively manage
DIMDs, including TD.

American Academy of Neurology (AAN) or the American
Psychiatric Association (APA).”~® Clonazepam has been
used with some success, although it is associated with
side effects and is recommended only for short-term
treatment as tolerance can develop.® The reversible
vesicular monoamine transporter 2 (VMAT?) inhibitors,
valbenazine and deutetrabenazine, are recommended

as first-line treatment in TD by both APA guidelines

and the AAN guideline update recommendations and
are the only US Food and Drug Administration (FDA)—-
approved TD treatments.”-?~1! The APA recommends

a VMAT?2 inhibitor in patients with moderate-to-

severe or disabling TD or for consideration in patients
with mild TD if functional impact is present.”

Benztropine, a medication with anticholinergic
properties, can be used short-term for a subset of other
DIMDs, such as parkinsonism or dystonia.”!? Evidence
has shown that benztropine can worsen TD symptoms.”-%13
Indeed, in the benztropine prescribing information, TD is
included under precautions, and benztropine is specifically
not recommended for use in TD.12 As such, the differential
diagnosis of TD from other DIMDs is essential in providing
appropriate treatment. Because of the partial overlap
between some DIMD symptoms, health care providers
(HCPs) may use benztropine when it is not beneficial for
the patient. Potential examples include using benztropine
long-term (eg, > 3 months), which may be associated with
serious side effects, particularly in the geriatric population;
increasing anticholinergic burden, which can worsen
cognitive function in schizophrenia and add to the risk of
TD; and use in TD, which can worsen TD symptoms.”1415

Given these concerns, we sought to evaluate real-world
treatment patterns for patients initiating benztropine
and to understand the approach to treatment in patients
receiving benztropine from an HCP perspective.

METHODS

Two complementary studies were conducted to assess
how and why benztropine is being used in patients with
psychiatric disorders. An advisory board of 9 active
clinicians specializing in psychiatry was convened in
June 2021 to understand benztropine use in DIMDs
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and to align on recommendations for use of medications
with anticholinergic properties in DIMDs. The generated
advisory board consensus statements were used to inform
the health care claims analysis and the HCP survey.'®

Health Care Claims Analysis

The first study aimed to explore HCPs’ real-world
treatment and prescribing patterns of benztropine using
a retrospective health care claims analysis of patients
initiating benztropine in the United States (US) who had
commercial insurance, Medicare/Medicare Part D, or
Medicaid. Data were obtained from IQVIA’s New Data
Warehouse, which includes prescription, medical, and
hospital charge detail master (CDM) databases. The
prescription database includes patient demographics
and prescription details on dispensed prescriptions from
retail, mail, long-term care, and specialty pharmacies. The
medical claims database includes patient demographics,
diagnoses, and medical and service procedures on
pre-adjudicated claims from 800,000 physician and
specialist offices. The CDM database includes service
order records from inpatient and outpatient procedures
that occurred during hospitalization and contains
data related to diagnoses, procedures, and drugs and
devices used. Patients were linked between databases
via a deterministic matching algorithm that used
patient information such as age, gender, and number
of visits to ensure continuity across datasets.

The study period began July 1, 2016, and continued
through March 31, 2021 (Figure 1). Patients were
identified for inclusion from January 1, 2017, through
March 31, 2020. The index date was the first pharmacy
claim for benztropine. Adult patients (> 18 years old)
were included if they had > 2 pharmacy claims for
benztropine occurring on different days, continuous
enrollment in benefits for at least 6 months prior to the
index date (pre-index) and at least 12 months after the
index date (post-index period; defined as >1 office visit
or pharmacy claim in pre- and post-index periods and
>1 claim beyond both intervals), consistent reporting
from pharmacy most frequently used, and > 1 claim
for an antipsychotic 6 months before or on the index
date. Cohorts were identified with minimum post-index
durations of 12 months and 24 months; patients with
up to 24 months of data were included as a subgroup.
Patients were excluded if there was evidence of benztropine
use before the index date or if there were data quality
issues (eg, invalid date of birth, missing gender).

Outcomes assessed included demographic and
clinical characteristics, duration of benztropine use
and prescription fills, anticholinergic burden, all-cause
health care resource utilization (HCRU), and all-cause
costs associated with all medical and pharmacy claims.
Demographics and clinical characteristics were assessed
at baseline for the total population. Prescription data,
HCRU, and costs were assessed in the post-index period
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Table 1.
Health Care Claims Analysis: Baseline Patient

Demographics and Clinical Characteristics for
the Total Cohort (N=112,542)°

Characteristic Value
Age, mean SD, y 45.8+15.5
Age>55y 36,443 (32.4)
Age265y 12,507 (11.1)
Male 46,304 (41.1)
Female 66,238 (58.9)
Payer type
Cash 1,733 (1.5)
Medicaid 10,520 (9.3)
Medicare/Medicare Part D 38,616 (34.3)
Commercial 61,673 (54.8)
Medications
No. of unique medications
Mean +SD 11.4+7.6
Median (minimum, maximum) 10(1,71)
Medications with anticholinergic properties 98,885 (87.9)
Anticholinergic burden®
Mild 88,763 (78.9)
Moderate 27,946 (24.8)
Severe 32,194 (28.6)
Antipsychotics in the pre-index period® 98,388 (87.4)
First-generation 18,782 (16.7)
Second-generation 90,900 (80.8)
Other psychotropic medications (for anxiety, 102,594 (91.2)
bipolar disorder, and major depressive
disorder)
Comorbidities in 5% of the cohort
Bipolar disorder 31,882 (28.3)
Schizophrenia and schizoaffective disorders 31,805 (28.3)
Depression 29,642 (26.3)
Hypertension 27,143 (24.1)
Anxiety 27,075 (24.1)
Substance abuse 18,280 (16.2)
Hyperlipidemia 17,412 (15.5)
Diabetes 17,152 (15.2)
Emotional or neurologic disorders? 15,543 (13.8)
Obesity 12,736 (11.3)
Gastrointestinal reflux 8,783(7.8)
Sleep disorders® 7,741 (6.9)
Cardiovascular disease 7,238 (6.4)
Patients with > 2 comorbidities 60,923 (54.1)

Values are shown as n (%) unless otherwise noted.

bAs patients could receive more than 1 medication with anticholinergic
properties, the categories were not mutually exclusive.

CAll patients were required to have>1 prescription claim for an antipsychotic
in the pre-index period or on the index date to be included in the study.

dIncludes obsessive-compulsive disorder, intellectual development disorder,
aggression, thought disorder, posttraumatic stress disorder, intermittent
explosive behavior, and Tourette syndrome.

€Includes insomnia, excessive daytime sleepiness, restless leg syndrome,
periodic limb movement disorder, and sleep apnea.

(=12 months). Anticholinergic burden was calculated
using the anticholinergic burden calculator (ACB; https://
www.acbcale.com/).1” Medications with anticholinergic
properties are scored as 1 (mild anticholinergic burden
[eg, diazepam]), 2 (moderate anticholinergic burden),

or 3 (severe anticholinergic burden [eg, benztropine]).

As patients could receive multiple medications with

Posting of this PDF is not permitted. | For reprints or permissions, contact
permissions@psychiatrist.com. | © 2023 Physicians Postgraduate Press, Inc.

anticholinergic properties, the categories were not
mutually exclusive. All-cause costs per patient for 12-

and 24-month post-index periods were calculated and
reported as 2021 US dollars (USD). HCRU and costs

of emergency department (ED) visits, outpatient visits,
and inpatient admissions were also reported. Inpatient
stays were based on patients with linkage to the CDM
data, which included 30% of the total patients. Inpatient
results were extrapolated to the full population by dividing
by 0.3. Results are reported as descriptive statistics.

Health Care Provider Survey

To gain insight into the management of patients
receiving benztropine from an HCP’s perspective, US
HCPs specializing in primary care or psychiatry were
invited to respond to a 30-minute, internet-based, double-
blinded quantitative survey from December 2021 to
January 2022. Physicians, nurse practitioners (NPs), and
physician assistants (PAs) were included if they treated
> 2 patients with DIMDs (primary care physicians) or
> 3 patients with DIMDs (psychiatric physicians and all
NPs and PAs) and prescribed benztropine. Additionally,
their practice must have been >70% adults with >60% of
time dedicated to seeing patients in the office, clinic, or
telemedicine. Survey participants had to provide consent
to participate and were compensated for completing
the survey. The study was exempted from the WCG
institutional review board approval, as the research
included only survey procedures and there were adequate
provisions to protect the privacy of the participants and
confidentiality of the data.'® Results are reported as
descriptive statistics, and significant difference between
groups was determined using 95% confidence intervals.

RESULTS

Health Care Claims Analysis

A total of 738,207 patients with > 2 non—same-day
pharmacy claims for benztropine were identified between
January 1, 2017, and March 31, 2020. After the study
criteria were applied, 112,542 patients were included in
the 12-month analysis (total cohort), with 73,836 having
at least 24 months of post-index data (24-month cohort)
(Supplementary Table 1). The mean age of the total cohort
was 45.8 years, with 32% of patients aged 55 years or
older (Table 1). Most patients were female (58.9%) and
had commercial insurance (54.8%). Over half (54.1%)
of patients had >2 comorbid conditions at baseline; the
most common conditions were bipolar disorder (28.3%),
schizophrenia and schizoaffective disorders (28.3%),
and depression (26.3%). Additionally, 87.9% of patients
were receiving at least 1 medication with anticholinergic
properties at baseline. Moderate-to-severe anticholinergic
burden was calculated in 53.4% of patients (groups were
not mutually exclusive).!” Polypharmacy was frequent,
with 59.1% of the total cohort having claims for > 10
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Figure 1.

Health Care Claims Analysis: Study Design
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medications, and of those, 19.8% had claims for >20
medications. Similarly, psychotropic medications for
anxiety, bipolar disorder, or depression were used by
91.2% of the total cohort in the pre-index period.

In the total cohort, the median number of prescription
fills for benztropine was 5, though 31.4% of patients had
> 8 claims for benztropine. Benztropine was received for
up to 3 months by 44.3% of patients, > 3 to 6 months by
17.4%, > 6 to 12 months by 25.6%, and > 12 to 24 months
by the remaining 12.7% patients. Benztropine was most
commonly prescribed by physicians with a psychiatry
specialty (52.6%) and NPs (31.0%). Results were similar
in the 24-month cohort (Supplementary Table 2).

In the 6-month pre-index period, mean + SD all-
cause total health care costs were $5,355 + $8,413. In
the 12-month post-index period, mean all-cause total
health care costs (ie, pharmacy and outpatient costs) were
$11,755 + $22,577), with the majority of costs attributed

to pharmacy ($9,229 + $21,526) (Supplementary Table 2).
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In patients with available inpatient CDM data (n=33,717),
inpatient stays occurred in 4.0% (13.3% when extrapolated
to all patients) with a mean cost of $34,669 ($56,979).

ED visits occurred in 47.3% and physician office visits

in 78.9% of the total cohort. Mean total health care

costs in the 24-month cohort were $23,128 ($30,914),
with pharmacy remaining the highest contributor to

costs. Inpatient stays occurred in 21.9% of patients with
24-month data when extrapolated to all patients.

Health Care Provider Survey

A total of 151 physicians and 98 NP/PAs in psychiatry
and 75 physicians and 25 NP/PAs in primary care
(N'=349) completed the survey (demographic information
in Supplementary Table 3). Among all HCPs, tremor
(24.5%), TD (24.4%), and akathisia (20.7%) were the
most commonly reported DIMD diagnoses. HCPs were
asked about the frequency of visits and evaluation
and monitoring of their patients with psychiatric
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Figure 3.
Health Care Provider Survey: Reasons Health Care Providers Initiate Benztropine, % (n) of HCPs
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Figure 4.
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conditions based on if active medication management
was needed or if the patient was stable (ie, effective and
well-tolerated regimen) on their medication. Patients
with active medication management were typically
seen monthly, whereas stable patients were more likely
to be seen every 3 months (Figure 2). Frequency of
DIMD evaluation and monitoring was more common
among psychiatric HCPs, with psychiatric physicians
evaluating DIMD in 77% of visits and psychiatric NPs/
PAs in 87% of visits versus 69% of visits with primary care
HCPs. Psychiatric HCPs were also more likely to have

a policy in place for recommended frequency of DIMD
evaluation (77% vs 13% in primary care settings).

When asked about benztropine use in DIMD, HCPs
reported the most common reasons for initiating
benztropine were treatment or prevention of non-TD
DIMD (ie, EPS); treatment of TD was also a common
reason, ranging from 39% (n=>55) of psychiatric
physicians to 80% (n=>57) of primary care physicians
(Figure 3). When given patient characteristics that
can be associated with DIMD and the likelihood to use
benztropine, HCPs in primary care were significantly
more likely than psychiatric HCPs to use benztropine
in patients with TD (P <.05; Supplementary Figure 1).
Approximately 60% to 70% of primary care physicians
and 30% to 40% of psychiatric physicians responded that
they were likely to use benztropine in patients > 65 years
or those with cognitive decline or a history of falls.

Psychiatric HCPs continued benztropine in more
patients for > 6 months versus primary care HCPs (Figure
4), with a significantly higher percentage continuing
benztropine for > 12 months (36.4% vs 27.5%; P<.05). The
most common reasons reported by all HCPs for continuing
benztropine for >3 months included patient stability on
all medications (range, 62%—75%) and prevention of
non-TD DIMD (51%—-69%). Over half of primary care
HCPs (56.3%) also reported using it to prevent TD. Most
HCPs agreed that patients treated with medications with
anticholinergic properties should be reevaluated every 3
months for discontinuation (68%—-84%). The most common
reasons for discontinuing benztropine among all HCPs
were development of a comorbid condition exacerbated
by anticholinergics (65%—77%) or high anticholinergic
burden (46%—62%). HCPs reported that few of their
practices (< 15%) had a standard protocol or guideline
for discontinuing benztropine. When asked specifically
about the recommendations contained in the 2020 APA
Practice Guideline for the Treatment of Patients with
Schizophrenia, 39.0% of psychiatric HCPs and 29.0%
of primary care HCPs reported being “somewhat” or
“very” familiar with the recommendations. Of HCPs who
reported being at least somewhat familiar with the 2020
APA guidelines (n=126), 80.2% agreed that following
the guidelines led to optimal treatment of DIMDs and
that VMAT?2 inhibitors are first-line treatment for TD.
HCPs were interested in learning more about topics
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related to DIMDs such as the rationale for discontinuing
benztropine (30.4%), guidance on dose tapering of
medications with anticholinergic properties (43.6%), and
differential diagnosis of DIMDs via telehealth (52.7%).

DISCUSSION

Results from the health care claims analysis and
HCP survey of psychiatric and primary care physicians,
NPs, and PAs indicated that benztropine is commonly
prescribed for non-TD DIMD but may be used longer than
recommended. In the health care claims analysis, over half
of the cohort received benztropine for > 3 months, which
is longer than the FDA recommendation; approximately
50% of primary care HCPs and 60% of psychiatric HCPs
surveyed use benztropine for > 6 months in patients
with DIMDs. Additionally, reasons for benztropine use
did not fully align with the APA guideline and the AAN
guideline update recommendations. Although treating
non-TD DIMDs (ie, parkinsonism or dystonia) was
the most common reason for initiating benztropine for
all HCPs, prevention and treatment of TD were also
common reasons, particularly for primary care HCPs.

As TD and non-TD DIMDs can occur within weeks to
years, consistent monitoring and evaluation of patients
with DIMDs is essential. The HCP survey results revealed
psychiatric HCPs evaluate stable patients (ie, on effective
and well-tolerated regimens) for DIMDs only during ~75%
of visits and primary care HCPs only over half of the time
(55%), yet nearly all HCPs agreed that patients prescribed
antipsychotics should be monitored regularly for DIMDs.
Monitoring should include an assessment of risk factors
for non-TD DIMDs and TD.” In the health care claims
analysis, a majority of patients were receiving medications
with anticholinergic properties, and over 50% had
calculated moderate-to-severe anticholinergic burden. Use
of medications with anticholinergic properties, older age,
and female sex increase the risk of TD.!%?0 Additionally,
anticholinergic burden has been found to affect cognition
and daily functioning in patients with schizophrenia,'+21-23
particularly in older adults, for whom deficits were similar
to those observed in early Alzheimer’s disease.?* The Beers
Criteria suggest avoiding combining medications with
anticholinergic effects in patients aged > 65 years due to
increased risk of cognitive decline.?® Despite this, HCPs
responded in the survey that they are likely to prescribe
benztropine in patients with these characteristics.

Few HCPs reported working in settings with protocols
or policies in place for discontinuing benztropine. This
finding is not surprising, as there is no relevant clinical trial
evidence to inform the process, nor are there commonly
accepted guidelines from standardized bodies on the best
practices for discontinuing benztropine. However, smaller
studies have examined discontinuing medications with
anticholinergic properties, including benztropine.?-26-28
Results from these studies suggest that gradually
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discontinuing anticholinergics may have a positive impact
on quality of life and cognition without worsening DIMD
symptoms in most patients with schizophrenia.?!-26-27
Providing education and increasing awareness of the
2020 APA guidelines related to the management of DIMDs
may help HCPs understand when benztropine should
be used in DIMDs. Less than 40% of all HCPs reported
being somewhat or very familiar with the 2020 APA
guidelines. HCPs that used the 2020 APA guidelines agreed
that the recommendations led to optimal management
of patients with DIMDs, including TD. HCPs seemed
interested in learning more about benztropine use as
well as diagnosing DIMDs correctly, particularly within
telehealth visits. Patients with mental illness are often
a complex population, with multiple medications and
comorbidities that can further complicate diagnosis and
treatment of DIMDs and increase the risk for greater
HCRU and health care costs.?*~3! Although benztropine
can be an appropriate short-term treatment for certain
DIMDs, the risks need to be considered, particularly in
patients who are older, have TD, or are at high risk for TD.
While claims data are valuable for the efficient and
effective examination of health care outcomes, treatment
patterns, HCRU, and costs, all claims databases have
certain inherent limitations. Although most insurance
types (commercial insurance, Medicare/Medicare Part D,
and Medicaid) were represented in the data, results and
conclusions are limited to the studied patient population
and may not be generalizable to other managed care
populations in the US. An incorrect diagnosis code or
a diagnosis included as a rule-out criterion is possible,
although the risk of rule-out diagnosis is low since patients
were included based on pharmacy codes. Patients had
to have continuous eligibility before and after the index
period, and patients were not censored. As such, patients
who did not meet this criterion may have different results.
The HCP survey included only physicians and NP/
PAs who reported primary care or psychiatry specialty
and were part of the IQVIA primary intelligence panel.
While the panel includes >200,000 HCPs in the US,
responses may not be generalizable to HCPs who did
not respond or were not part of the IQVIA panel.
Although benztropine may be a valuable treatment in
the short-term for some DIMDs, it is often used long-term
in non-TD DIMDs and in TD despite the risk of adverse
events or exacerbation of TD symptoms. Evidence from
these 2 complementary study methods demonstrated that
additional education on the recommendations for treating
DIMDs and appropriate benztropine use would be welcomed
by HCPs and may benefit this complex patient population.
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Supplementary table 1. Healthcare claims analysis: study attrition

Benztropine cases
Patients excluded, | Patients remaining,
Inclusion criteria n (%) n (%)
#1 | 22 non-same-day pharmacy claims for benztropine during the
- . 738,207

selection window
#2 | Continuous enroliment with medical and pharmacy benefits for

six months (180 days) preceding the index date 492,429 (66.7) 245,778 (33.3)
#3 | Continuous enrollment with medical and pharmacy benefits for

at least 12 months (360 days) starting on the index date?® 43,682 (5.9) 202,096 (27.4)
#4 | Patient linkage between medical and prescription databases 0 202,096 (27.4)
#5 | Pharmacy stability in the 6-month pre-index period and 12-

month post-index period, defined as consistent reporting of

data from the most frequent pharmacy visited of the patient

and 280% coverage rate for each month in the 6-month pre- 18,835 (2.6) 183,261 (24.8)

index period and the 12-month post-index period, with >1 claim

beyond both intervals.
#6 | 21 pharmgcy claim for an antipsychotic in the pre-index period 17,348 (2.4) 165,913 (22.5)

or on the index date
#7 | Age =18 years on the index date 8,655 (1.2) 157,258 (21.3)
Exclusion criteria
#8 | Benztropine exposure during the pre-index period 44,716 (6.1) 112,542 (15.2)
#9 | Data quality issues (ie, invalid year of birth, missing gender) 0 112,542 (15.2)
Final sample

12-month post-index data - 112,542 (15.2)

>24 months post-index data (subset) - 73,836 (10.0)

@ As a proxy for continuous enroliment, patients are required to have =1 office visit claim OR =1 prescription claim during

the pre- and post-index periods, consisting of >1 claim (either medical or prescription) in the 6-month pre-index period

and >1 claim in the 12-month post-index period.



Supplementary table 2. Healthcare claims analysis: HCRU and costs in 12- and 24-month cohorts

Patients with 12 months
post-index (N=112,542)

Patients with 224 months
post-index (N=73,836)

Benztropine utilization duration, n (%)

Up to 3 months 49,832 (44.3) 33,409 (45.2)
>3 to 6 months 19,606 (17.4) 12,555 (17.0)
>6 to 12 months 28,848 (25.6) 10,530 (14.3)
>12 to 24 months 14,256 (12.7) 12,118 (16.4)
>24 months NA

5,224 (7.1)

Costs, mean + SD, $

All-cause healthcare costs

$11,755 + $22,577

$23,128 + $30,914

Pharmacy $9,229 + $21,526 $18,148 + $28,480
Outpatient? $2,526 + $5,927 $4,980 + $9,917
ED $455 + $1,232 $904 + $2,266

Physician office visit

$724 + $3,155

$1,418 + $4,257

Ambulatory surgery center

$106 + $1,037

$224 + $1,766

Home visits

$0 + $37

$0 + $45

Inpatient

$34,669 + $56,979

$41,280 + $69,073

HCRU, n (%)

Patients with >1 ED visit

53,236 (47.3)

45,131 (61.1)

Patients with >1 physician office visit

88,813 (78.9)

64,476 (87.3)

Patients with >1 inpatient stay

4,545 (4.0)

4,849 (6.6)

a Costs listed under outpatient may not equal the total outpatient costs, as not all categories were reported.

Abbreviations: ED — emergency department; HCRU — healthcare resource utilization; NA — not applicable; SD —

standard deviation.

Supplementary table 3. Healthcare provider survey: healthcare provider demographics

Psychiatric Psychiatric Primary care Primary care
physicians NP/PAs physicians NP/PAs
n=151 n=98 n=75 n=25
Years in practice, mean 19 11 21 10
Number of DIMD patients, mean 60 36 58 38
Number . of patients treated with 23 17 24 15
benztropine, mean
Outpatient practice location?, % of time spent
Private office 39% 39% 71% 58%
Outpatient clinic at teaching hospital 16% 9% 8% 23%
Outpatient clinic in community hospital 15% 11% 11% 12%

@ Percentages do not equal 100% as not all categories were reported (ie, community mental health clinic, long-term

care, group home, assertive community treatment, or other).

Abbreviations: DIMD — drug-induced movement disorder; NP — nurse practitioner; PA — physician assistant.
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Supplementary figure 1. Healthcare provider survey: likelihood to treat various patient types with
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*Anticholinergic use includes medication with anticholinergic properties used for conditions other than drug-induced movement
disorders.

a P < .05 vs psych physicians, psych NPs/PAs, and primary care NPs/PAs

bP < .05 vs psych physicians and psych NPs/PAs

¢ P < .05 vs primary care PAs/NPs

dP < .05 vs psych NP/PAs

Abbreviations: HCP = health care provider, NP = nurse practitioner, PA = physician assistant, psych = psychiatric.
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