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Abstract

Introduction: Long-acting injectable antipsychotics (LAI-As) are important tools for the treatment of
schizophrenia, yet they appear to be underutilized. This study will assess practitioner perceptions of LAI-As to
elucidate reasons for underuse and uncover new avenues to increase appropriate use.

Methods: An anonymous electronic survey was developed and actively distributed to behavioral health care
practitioners (MD, DO, PA, NP, PharmD, RN, LCSW). Independent t testing and linear regression analysis was
used to assess for interactions between survey responses and individual factors.

Results: A total of 146 survey responses were collected from September 3, 2020 to March 17, 2021. On average,
participants thought that LAI-As were slightly underutilized in practice. The mean estimated patient acceptance
rate for LAI-A therapy was 38.6% 6 29.5% (range¼ 0%-100%). Participants who were ,40 years of age and
those with a psychiatric pharmacist at their practice site had significantly higher estimated acceptance rates. The
highest-rated barriers to LAI-A use were related to negative patient attitudes, lack of patient education, and
access issues (eg, transportation, cost). Respondent characteristics including age, gender identity, geographic
location, practice setting, and the presence of a psychiatric pharmacist significantly influenced the perceived
impact of these barriers.

Discussion: Behavioral health practitioners generally believed that LAI-As were underused, and only one-third
of their patients would be accepting of the therapy. Several barriers were perceived as frequently impacting LAI-
A use, but these were reduced by the presence of a psychiatric pharmacist. Understanding practitioner
perceptions can assist with increasing the use of LAI-As.
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Introduction

Schizophrenia affects an estimated 20 million individuals
worldwide1 and is associated with significant disability and
excess mortality.2 Treatment with antipsychotic medications
can reduce hospitalization and death in this population,
especially following the first psychotic episode.3-5 Unfortu-
nately, many patients discontinue antipsychotic therapy
within months of prescription, placing them at an increased
risk of relapse.6 Long-acting injectable antipsychotic (LAI-
A) formulations (also called depot) are at least as effective as
oral formulations and have shown advantages in psychotic
symptom control.7 LAI-As may increase treatment adher-
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ence compared to oral agents8,9 and improve clinical

outcomes such as hospitalizations, relapses, and mortali-
ty.10-13 A randomized clinical trial14 conducted from 2014 to
2019 confirmed that time to first hospitalization was
significantly reduced in patients with early-phase schizo-

phrenia prescribed aripiprazole LAI compared to usual
treatment. Perceptions appear to reflect these favorable
findings, with caregivers for patients with schizophrenia in
the United States reporting a decrease in hospitalization for

relapse in 63% of those on an LAI-A compared to 35% of
those taking oral therapy.15

Despite mounting evidence supporting their use early and

often in the treatment of schizophrenia, LAI-As are
commonly reserved for use in later or more severe disease,
or in response to medication nonadherence.16 The most
recent American Psychiatric Association guidelines for the

treatment of patients with schizophrenia suggest that
patients receive an LAI-A according to their preference or
if they have previously demonstrated nonadherence to

therapy.17 In 2019 it was estimated that about 10% of
patients with schizophrenia in the United States were taking
LAI-As.18 Behavioral health professionals appear to be
aware of these use patterns. In a survey19 of pharmacists

practicing in the psychiatric setting in 2018, 41% believed
LAI-As were underutilized. Another recent study20 found
that 59% of Indian psychiatrists reported underuse of these
agents, with most common reasons being cost (55.45%),

lack of patient interest (42.9%), lack of regular availability
(41.3%), and patient hesitancy (41.2%). Several barriers to
LAI-A use have previously been described,21-23 including
knowledge or education deficits (by both patients and

clinicians), negative attitudes or beliefs, and lack of access
due to cost and logistical factors.

Practitioners may misjudge how accepting their patients are

of LAI-A therapy, which presents a perceived barrier to use.
A systematic review24 of studies from 1966 to 1999
measuring satisfaction with depot antipsychotics found
generally positive attitudes by patients and nurses toward

the medications. This was validated in more recent surveys
of patients prescribed LAI-As performed in the United
Kingdom25 and South Africa.26 Stable outpatients with

schizophrenia who were switched from second-generation
oral to LAI-A therapy reported subjective improvements in
well-being and quality of life, along with reduced perceived
disability.27 Unfortunately, practitioners may not be aware

of these positive perceptions. A survey28 of nurses and
physicians caring for patients with schizophrenia or
schizoaffective disorder found that the clinicians overesti-
mated patients’ fears toward LAI-As. In another study29 it

was determined that psychiatrists did not discuss LAI-As
with 50% of patients taking oral antipsychotic therapy for
whom a therapy change was indicated.

The present study sought to add to the knowledge base
regarding practitioner perceptions of patient acceptance,
utilization patterns, and barriers to the use of LAI-As. The
primary objective of this study was to determine mental
health practitioners’ estimated patient acceptance of LAI-
As, frequency of barriers to LAI-A use, and utilization at
their practice site, in their profession, and in their personal
practice. Secondary objectives were to test the impact of
mental health practitioners’ age, gender identity, geograph-
ical location, role on the behavioral health team, years of
experience in behavioral health care, practice setting, and
presence of a psychiatric pharmacist (ie, clinical pharmacist
with a specialization in psychiatry) at their practice site on
responses tested in the primary objective. A better
understanding of the perceived and actual use of these
medications can inform practitioners’ approach to expand-
ing access and improving patient outcomes.

Methods

An electronic survey assessing behavioral health practition-
ers’ perceptions of LAI-A utilization rates, patient accep-
tance, and barriers to use was developed using Qualtrics
software. Survey questions collected demographic informa-
tion (age group, gender identity, primary practice location/
setting, and role on the behavioral health care team), asked
practitioners to estimate the percentage of their patients
they believe to be willing to use LAI-As, and used Likert
scales to assess their perceptions about utilization in their
practice site, profession, and personal practice (where
1¼ significantly underutilized and 5¼ significantly overuti-
lized) and the impact of various barriers to LAI-A use
(where 1¼never presents a barrier and 5¼ always presents a
barrier). See the Appendix for the full survey.

A link to the survey was distributed via email at 2 main
inpatient behavioral health facilities (one located in the
southeastern United States and one located in the midwest-
ern United States) between September 3, 2020 and March
17, 2021. A reminder email was sent 1 month after the
initial survey invitation. The practitioners solicited were
physicians (MD, DO), advanced-practice providers (PA,
NP), and allied health care team members (RN, LCSW,
PharmD). Pharmacists included in this survey may or may
not have had prescribing authority, depending on state
regulations and individual practice models. The survey link
was also distributed via a 1-time post to a message board on
a national psychiatric pharmacist organization website.

The survey included a consent statement that must be
accepted before advancing to the questions. Participation
was completely voluntary, and responses were kept
confidential. This study was approved by IRBs at both
hospital sites and the affiliated university (Cone Health,
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Community Health Network, and High Point University) in
March 2020, prior to survey distribution.

Data were deidentified and analyzed using descriptive
statistics. Subgroup analysis was performed to assess the
impact of survey participant characteristics on their
responses using independent t testing with equal variances
not assumed and multivariate linear regression testing.
Statistical analysis was performed using IBM SPSS (version
26).

Results

A total of 1085 individuals were contacted to compete the
survey, and there were 146 survey attempts during the
distribution period, yielding a response rate of 13.5%. An
attempt was considered any survey where at least 1 question
was answered. All survey attempts were included in the
analysis. Age groups were broadly represented in the study
population, with approximately half (47.9%) between the
ages of 30 and 50. Respondents were mostly female (61.3%)
and had a mean of 12.7 6 9.8 years of experience in
behavioral health (range¼ 1-40), with nearly half (47.9%)
being new practitioners with ,10 years of experience. The
majority practiced within the United States, representing 26
different states, while 2 practiced abroad. See the Table for
complete demographic information.

Over half of the respondents’ practice sites were in the
midwestern United States (57.0%), and most (77.9%)
reported having a psychiatric pharmacist at their practice
site. A variety of roles were represented in the study
population, with the most common being registered nurse
(47.8%), psychiatrist (16.3%), case manager (16.3%), and
pharmacist (13.0%). Half of respondents practiced strictly in
the inpatient setting, while 30.9% were outpatient, and the
remaining 19.1% reported having responsibilities in both
settings.

Participants estimated that a mean of 38.6% 6 29.5%
(range¼ 0%-100%) of their patients would be willing to
take an LAI-A. Gender identity and practice setting did not
significantly influence these estimations, though age ,40
years (46.1% 6 27.9% vs 33.0% 6 29.1%, P¼ .030) and the
presence of a psychiatric pharmacist at the practice site
(42.3% 6 29.8% vs 27.1% 6 22.8%, P¼ .018) were associ-
ated with greater estimated patient acceptance rates. The
majority of participants believed that LAI-As were neither
overutilized or underutilized or somewhat underutilized at
their practice site (79/104, 76.0%), in their profession (74/
105, 70.5%), and in their personal practice (89/103, 86.4%;
Figure 1).

Barriers to LAI-A use were rated in terms of frequency, with
the most common being negative attitudes by the patient,

fear of needles, lack of patient education, lack of
transportation, and financial issues (copay too expensive or
not covered by insurance; Figure 2). Having a psychiatric
pharmacist at the practice site was associated with
significantly lower perceived impact of fear of needles
(3.9 6 0.8 vs 4.3 6 0.8, P¼ .040) and lack of patient
education (3.8 6 0.9 vs 4.3 6 0.6, P¼ .011) as barriers to
LAI-A use. Males viewed lack of transportation as less of a
barrier than females (3.7 6 0.9 vs 4.1 6 0.9, P¼ .042), while
those in the midwestern United States perceived negative
attitudes by prescribers as less of a barrier than those in the
southeastern United States (2.8 6 0.8 vs 3.6 6 1.1,
P¼ .007).

TABLE: Survey respondent demographics

Characteristic Frequency, n (%)

Age group, y (n ¼ 94)

18-24 1 (1.1)

25-29 14 (14.9)

30-39 26 (27.7)

40-49 19 (20.2)

50-59 18 (19.1)

60 and above 16 (17.0)

Gender identity (n ¼ 93)

Male 35 (37.6)

Female 57 (61.3)

Transgender 0 (0.0)

Do not identify as male or female 1 (1.1)

Practice location (n ¼ 93)

Northeast US 9 (9.7)

Southeast US 19 (20.4)

Southwest US 2 (2.2)

West US 8 (8.6)

Midwest US 53 (57.0)

Outside US 2 (2.2)

Practice setting (n ¼ 94)

Strictly inpatient 47 (50.0)

Mixed inpatient and outpatient 18 (19.1)

Strictly outpatient 29 (30.9)

Practice role (n ¼ 92)

Psychiatrist 15 (16.3)

Physician assistant 0 (0.0)

Nurse practitioner 2 (2.2)

Registered nurse 44 (47.8)

Pharmacist 12 (13.0)

Social worker 4 (4.3)

Case manager 15 (16.3)

Years in practice (n ¼ 94)

,10 45 (47.9)

10-20 26 (27.7)

.20 23 (24.5)
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Age significantly impacted the perception of several barriers,
with those �40 years old viewing negative attitudes by the
prescriber (3.3 6 1.0 vs 2.8 6 0.7, P¼ .004), negative
attitudes by the public (3.3 6 0.9 vs 2.8 6 0.8, P¼ .041),
and lack of patient education (4.1 6 0.8 vs 3.6 6 0.9,
P¼ .009) as greater barriers to LAI-A use than those ,40
years old. Those that practiced strictly in the inpatient
setting believed lack of patient education to be less of a

barrier than those who practiced in the outpatient setting
(3.7 6 0.9 vs 4.1 6 0.9, P¼ .023). None of the subgroups
tested significantly differed in terms of perceived practice,
professional, or personal utilization of LAI-As.

Linear regression testing revealed that participant age
(adjusted R2¼ 0.107, standardized b¼�0.400, P¼ .007)
and role on the behavioral health care team (adjusted

FIGURE 1: Perception of long-acting injectable antipsychotic utilization rates by survey respondents; bars¼ frequency of each
response

FIGURE 2: Ratings of long-acting injectable antipsychotic utilization barriers by survey respondents; * ¼ statistically
significant difference (P , .05); bars¼mean responses (where 1¼ never presents a barrier and 5¼ always presents a barrier)
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R2¼ 0.107, standardized b¼ 0.303, P¼ .014) were statisti-
cally significant predictors of lack of transportation as a
perceived barrier to LAI-A use. Geographic location was a
significant predictor of the frequency of financial barriers
copay too expensive (adjusted R2¼ 0.085, standardized
b¼ 0.317, P¼ .007) and not covered by insurance (adjusted
R2¼ 0.085, standardized b¼ 0.304, P¼ .009) being per-
ceived by participants. Estimations of patients willing to take
an LAI-A and utilization rates in practice site, profession,
and personal practice were not significantly predicted by
prespecified participant characteristics using regression
modeling.

Discussion

The sample of behavioral health practitioners participating
in this survey study was fairly diverse in terms of age, years
of experience in the field, and practice setting. Overall,
respondents believed that LAI-As were utilization at an
appropriate rate or slightly underutilized in their practice
experience, and they estimated that the majority of their
patients would not be accepting of an LAI-A. Behavioral
health care practitioners aged ,40 years and those with a
psychiatric pharmacist at their practice site perceived
significantly higher patient acceptance rates. The barriers
to LAI-A use that were experienced most frequently were
negative attitudes by the patient, fear of needles, lack of
patient education, lack of transportation, and financial
issues. Age and the presence of a psychiatric pharmacist, as
well as gender identity, geographical region, and practice
setting, all significantly impacted the perceived importance
for different barriers.

Given that the first LAI-As were developed in the late
1960s,30 more seasoned behavioral health care practitioners
may have entered practice when these agents were still
relatively novel and less data existed supporting their safety
and efficacy. Conversely, practitioners under the age of 40
were likely exposed to LAI-As during their training as a
more established, evidence-based treatment option. As a
result, younger practitioners may have more optimistic
views on LAI-As, estimating that more of their patients
would be accepting of treatment and perceiving less of a
barrier to use from factors such as negative attitudes and
lack of patient education. Previous studies suggest that
psychiatrists with fewer years of experience are more likely
to prescribe newer second-generation LAI-As,31 supporting
differences in use patterns based on age.

In this investigation, knowledge about LAI-As emerged as
an important theme in the perceived barriers to use. A
study32 of European physicians published in 2020 found
that those who reported stress when prescribing LAI-As
were more likely to prefer oral agents. The authors suggest
that this discomfort may arise from a lack of knowledge

about the medications. A review article22 from 2016
describes limited knowledge and experience with LAI-As
among psychiatrists and hesitancy regarding controversial
studies about the medications. This will likely become less of
an issue over time as the use of these agents becomes
increasingly widespread and more evidence is added to the
scientific knowledgebase surrounding their safety and
efficacy.

Subgroup analysis revealed that the presence of a psychiatric
pharmacist at the practice site significantly increased
respondents’ estimations of the percentage of patients who
would be accepting of an LAI-A. The expanding role of
clinical pharmacy specialists in psychiatry and recent
legislation in many parts of the United States allowing
them to administer LAI-As may assist in reducing access
barriers to treatments.33 Surveys of primary care practition-
ers with an integrated psychiatric pharmacist at their
practice indicate that they frequently utilize the services
offered and feel more comfortable with prescribing
psychotropics.34 Nonspecialty pharmacists can play an
important role in the delivery of mental health care as well.
Patient satisfaction surveys indicate favorable attitudes
toward pharmacist-administered LAI-As in the community
setting, particularly because of increased convenience,35

which suggests that this delivery mechanism may further
reduce barriers to the use of the medications.

Patient education represents an additional route to increas-
ing knowledge about LAI-As and can have a substantial
impact on treatment acceptance. Prior to receiving infor-
mation about the medication, only 5% of psychiatric
outpatients preferred LAI-A versus oral antipsychotic
therapy, while 24.9% reported considering LAI-A therapy
following education.36 Access to information may also offer
insight into the finding of the present study that
practitioners practicing strictly in the inpatient setting
perceived lack of patient education as less of a barrier to
LAI-A use. Many behavioral health hospitals, especially
those with psychiatric pharmacists on staff, operate patient
medication education programs, either in the large group
setting or via one-on-one consultation. This affords more
opportunities for practitioners to ensure that patient
knowledge about LAI-As is sufficient prior to discharge.

Prescribers can attempt to overcome barriers to LAI-A use
by offering the option to all of their eligible patients
(including those newly diagnosed with schizophrenia),
providing education on the benefits and risks associated
with treatment, and correcting any misperceptions that the
patient may have about the medication.37 This requires
patients and other care team members to receive accurate
information about LAI-As,38 which is not always the case. A
study29 from 2013 found that antipsychotic treatment
decisions were made without patient or caregiver input in
67% of psychiatrist-patient conversations. Patients should
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be involved in a shared decision-making process with the
practitioner regarding medication prescribing, which builds
trust and can increase the likelihood of treatment success.22

Those prescribed an LAI-A who also preferred this
formulation had greater positive attitudes toward the
medication,26 underscoring the importance of securing
patient buy-in. The American Psychiatric Association
advocates discussing potential benefits and risks of antipsy-
chotic medication with patients in order to establish a
therapeutic alliance.17 Strengthening the patient-practitioner
relationship can improve insight and adherence to LAI-A
treatment through activities such as goal setting.39 Impor-
tantly, involvement in the shared decision-making process
can lessen patient perceptions of being coerced into LAI-A
therapy.40 Negative attitudes at the initiation of LAI-A
treatment predict discontinuation41 and should be ad-
dressed by practitioners in an effort to increase the
likelihood of success. One strategy to increase acceptance
is offering LAI-A therapy early, especially during hospital-
ization.23

This study was limited by a low response rate, which may
have been improved by the use of additional survey
reminders or other strategies to boost participation. Another
limitation was the potentially biased sample overrepresented
by registered nurses and those practicing at the main study
sites in Indiana and North Carolina. It is unclear how
participants’ roles on the behavioral health care team may
have influenced their perceptions on LAI-A acceptance,
utilization, and barriers, but their geographical location
appears to have significantly influenced responses, as those
in the midwestern United States (which represented more
than half of the total survey participants) perceived negative
attitudes by prescriber as less of a barrier than those in the
southeastern United States. This finding does not appear to
be driven by age, but rather indicates regional differences in
practice patterns that may result from the existence of
psychiatry training programs, varying availability of LAI-A
agents, and/or exposure to pharmaceutical industry repre-
sentatives. Finally, wording of the survey question asking
participants to estimate the percentage of their patients that
are willing to use a LAI-A should have specified eligible
patients. This may have led to some respondents misinter-
preting the question and underestimating the percentage if
they were estimating out of all patients.

Investigating practitioner perceptions on LAI-As can assist
in the development of strategies to overcome barriers to the
use of these medications in the treatment of schizophrenia.
The present study adds evidence of the impact of variables
previously described (practitioner age and patient/practi-
tioner knowledge) as well as those not yet described
(presence of a psychiatric pharmacist and geographic
location) on the perceived utilization of LAI-As. It is also
unique in its multisite design that included representation

from the full complement of behavioral health care team
members. Future research could further explore the
influence of various factors with a more targeted survey or
a comparative study assessing actual prescribing patterns.
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