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Abstract

Objective:

To compare hospitalizations and incidence of relapses among patients with schizophrenia initiating long-

acting injectable (LAI) antipsychotics vs oral antipsychotics.

Methods:

Patients with schizophrenia initiating LAI antipsychotics or oral antipsychotics (index events) were identified

from large databases (MarketScan; Truven Health Analytics, CA), containing commercial and Medicare

healthcare claims and their pre-index (12-month baseline period) and post-index (12-month follow-up

period) hospitalizations and relapse rates were compared. Descriptive and bivariate statistics were

utilized to compare demographics, clinical characteristics, and hospital resource usage among cohorts.

Multivariate analysis was used to evaluate the impact of initiating LAI vs oral antipsychotics on differences in

the number of hospitalizations and length of stay (LOS) between follow-up and baseline periods.

Results:

Commercially insured patients initiating LAI antipsychotics (n¼ 394) had significant reductions in inpatient

healthcare usage after initiating antipsychotic therapy: mean number (�standard deviation) of all cause

hospitalizations (1.60� 1.66 vs 0.70� 1.20, p50.001), LOS (16.9� 20.7 vs 6.6� 14.4 days,

p50.001), schizophrenia-related hospitalizations (1.03� 1.26 vs 0.43� 0.86, p50.001), associated

LOS (12.3� 17.7 vs 4.8� 12.8 days, p50.001). Patients initiating LAI vs oral antipsychotics (n¼ 2610)

had significantly greater reductions during the follow-up period vs baseline period in the mean number of all

cause hospitalizations (�0.90� 1.77 vs 0.02� 1.49, p50.001), LOS (�10.3� 23.2 vs 0.7� 16.7

days, p50.001), schizophrenia-related hospitalizations (�0.60� 1.37 vs 0.05� 0.99, p50.001) and

associated LOS (�7.5� 20.7 vs 0.6� 12.5 days, p50.001). These results were further supported by

multivariate analyses in which patient characteristics were taken into consideration.

Limitations:

This study attempted to minimize the impact of differences in patient characteristics by having patients serve

as their own controls in the before vs after comparison followed by multivariate regressions, however one

still may not be able to account for all confounders in this non-randomized study population.

Conclusion:

Patients with schizophrenia who initiated LAI vs oral antipsychotics experienced reductions in

hospitalizations and schizophrenia relapses after drug initiation, which may be indicative of improved

disease management.
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Introduction

Schizophrenia refers to a group of severe, chronic, and
disabling brain disorders characterized by hallucinations,
delusions, thought disorders, emotional negativity, and
poor cognitive functioning. A systematic review of more
than 50 different studies reported a median incidence of
schizophrenia of 15.2 per 100,000 persons, with rates gen-
erally being higher in men1. Although the incidence of
schizophrenia is low, the prevalence is high, with a
median lifetime prevalence of 4.0 per 1000 persons2. The
high prevalence is attributed to the disease generally
having an onset in early adulthood and persistent symp-
toms, lasting throughout a person’s lifetime. The health-
care burden of schizophrenia is great and in 2002 the cost
of schizophrenia in the US was estimated at $62.7 billion,
with nearly one-third of this cost incurred as direct health-
care costs3.

For both the acute and maintenance phases of schizo-
phrenia antipsychotic therapy remains the cornerstone of
disease management. When antipsychotic therapy is con-
tinuously adhered to it can notably improve the symptoms
of schizophrenia; however, with oral antipsychotic medi-
cations, discontinuation and/or irregular or intermittent
use are widespread, significantly compromising successful
management of the disease4,5. West et al.6 reported that
37% of adult patients with schizophrenia in the US expe-
rience problems with treatment adherence. Other studies
report the frequency of treatment non-adherence among
patients with schizophrenia is greater than 50%, with par-
tial adherence approaching 90%5. Non-adherence to anti-
psychotic therapy among patients with schizophrenia is a
strong predictor of relapses and rehospitalizations, which
for just Medicaid insured patients the associated health-
care costs were estimated at nearly $1.5 billion in 20057.

Long-acting injectable (LAI) formulations of antipsy-
chotics, commonly referred to as ‘depot’ antipsychotics
were developed with the primary intent of improving
adherence to antipsychotic therapy. Results from clinical
trials suggest that LAI formulations reduce the incidence
of relapses, although randomized controlled trials compar-
ing LAI antipsychotics with oral formulations have yielded
inconclusive results regarding adherence and patient out-
comes8. Arguably, clinical trial patients are not represen-
tative of the patient population with schizophrenia seen in
routine clinical practice as they are much more likely to
adhere to antipsychotic therapy, making treatment differ-
ences difficult to discern.

A recently conducted observational study of 435 schizo-
phrenia patients in the real world reported that, among
schizophrenia patients who initiated LAI therapy with ris-
peridone, hospitalizations for any reason decreased by 56%
and schizophrenia-related hospitalizations decreased by
40%9. Also in 2011, Ren et al.10 reported that, among
schizophrenia patients within the Veterans Health

Administration, inpatient healthcare resource use and
schizophrenia relapses significantly declined after initiat-
ing LAI risperidone therapy. These observational studies
provide evidence that, in the real world, LAI risperidone
therapy significantly improves the management of schizo-
phrenia among certain populations of patients with schizo-
phrenia9,10. In this study we evaluated hospital resource
usage and schizophrenia relapses 12 months before and 12
months after initiation of any of the currently available
LAI formulations in the US (fluphenazine, haloperidol
decanoate, and risperidone) and compared it to that of
patients with schizophrenia patients who initiated oral
antipsychotic therapy in an effort to compare outcomes
of the different treatment modalities. Additionally, we
included both commercially insured schizophrenia
patients and Medicare insured schizophrenia patients in
our study population, to make the study population more
generalizable to a large proportion of patients with schizo-
phrenia in the real world.

Methods

Study design

This was a retrospective study of commercially insured and
Medicare insured patients with schizophrenia in which
cohorts were defined by the formulation of antipsychotic
medication initiated: LAI vs Oral.

Study populations

Patients with schizophrenia who initiated the use of LAI
and oral antipsychotics were identified from the research
databases between January 1, 2005 and September 30,
2010. The databases consist of healthcare claims data
from �100 different insurance companies and include
inpatient and outpatient information, fully integrated
health and productivity data, laboratory data, and detailed
hospital drug data. The databases facilitate longitudinal
studies and have been used to evaluate real-world out-
comes of patients with schizophrenia11,12. Commercially
insured patients with schizophrenia were identified and
their data extracted from the Commercial Claims and
Encounters Database that contains claims of employees
and their dependents covered under a variety of fee-for-
service and capitated health plans. Medicare insured
patients with schizophrenia were identified and their
data extracted from the Medicare Supplemental
Databases which contain the healthcare claims of individ-
uals with Medicare supplemental insurance paid for by
employers. The date at which LAI or oral antipsychotic
treatment was initiated was defined as the index event,
with the associated date as the index date.
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Inclusion of claims from either study population
required that patients be �13 years of age at the year of
index date, that they had at least one inpatient or two
outpatient visits on separate dates with a primary or sec-
ondary diagnosis of ICD-9-CM code 295.X prior to the
index event, and that they had at least 12 months contin-
uous medical and prescription drug coverage prior to the
index event (baseline period) and after the index event
(follow-up period). Each of the commercially insured and
Medicare insured study populations were then separated
into two study cohorts, one of patients who initiated LAI
antipsychotics (LAI cohort) and the other of patients who
initiated oral antipsychotics (Oral cohort). Since this
study did not involve ‘identifiable human subjects’, it
was exempt from Institutional Review Board overview
under the Common Rule (45 CFR x46.101(b)(4))13.

Baseline measurements

Baseline demographics consisting of age, geographic
region, health plan type and index antipsychotic medica-
tion usage and baseline clinical characteristics, consisting
of Deyo-Charlson Comorbidity Index (CCI), used to mea-
sure overall disease severity and comorbidities among
patients and comorbid conditions, were evaluated for
each LAI and Oral cohort within the study populations.

End-point measurements

Medication adherence, hospitalizations, and length of stay
(LOS) were evaluated during the baseline and follow-up
12-month time periods. A patient’s medication adherence
was described by a medication possession ratio (MPR).
The MPR was calculated as the total number of days of
drug supply during the baseline or follow-up period divided
by the total number of days in the corresponding period
and reported as the mean� standard deviation. The mean
number of hospitalizations and LOS for all cause and schi-
zophrenia-related inpatient treatment during the baseline
and follow-up periods were determined and compared
among patient cohorts in order to assess the impact of
initiating LAI or oral antipsychotics. The differences in
hospitalizations and relapse incidence for the LAI and
Oral cohorts between the follow-up period and the base-
line period were also compared to one another in order to
evaluate their relative effects on patient outcomes.

Statistical analyses

Descriptive and bivariate statistics were used to evaluate
differences in patient demographics and clinical charac-
teristics, with p-values provided by chi-square test and
t-test when appropriate. Bivariate statistics were also
used to evaluate the differences in the overall

hospitalizations and relapse rates at the unadjusted data
level by t-test. A generalized linear model was used to
carry out multivariate regression to evaluate the impact
of initiating LAI vs oral antipsychotics on the differences
in the number of hospitalizations and LOS between follow-
up and baseline periods. The analysis accounted for the
following covariates: age, gender, region, health plan
type, Deyo-Charlson Comorbidity Index, and index anti-
psychotic drug. A p-value of 0.05 was used to determine
the level of statistical significance. All statistical analyses
were carried out using SAS 9.2.

Results

Study populations

Of the 3004 patients with schizophrenia who met the
inclusion criteria and who were commercially insured,
394 initiated LAI antipsychotics, while 2610 initiated
oral antipsychotics. Of the 665 patients with schizophrenia
who met the inclusion criteria and who were insured by
Medicare, 147 initiated LAI antipsychotics while 518
patients initiated oral antipsychotics. Oral antipsychotic
medications initiated included most frequently risperi-
done, aripiprazole, quetiapine, olanzapine, and to a much
lesser extent haloperidol, paliperidone, clozapine, perphe-
nazine, and fluphenazine. LAI antipsychotic medications
initiated included risperidone, haloperidol, and
fluphenazine.

Patient demographics

All evaluated demographics for both the commercially
insured and Medicare insured study populations are
reported in Table 1. Among patients with schizophrenia
who were commercially insured, patients initiating LAI vs
oral antipsychotics were older (41.7 vs 37.1 years of age,
p50.001) and a greater proportion of them had compre-
hensive healthcare coverage (18.8% vs 9.8%, p50.001),
while a smaller proportion had Health Maintenance
Organization (17.8% vs 26.1%, p50.001) or Point-of-
Service (9.6% vs 13.0%, p50.001) health plan coverage.
A greater proportion of patients initiating LAI vs oral anti-
psychotics lived in the North Central US (47.0% vs
29.5%, p50.001), while more patients initiating oral anti-
psychotics were located in the Western US (24.9% vs
9.4%, p50.001).

Among patients with schizophrenia who were insured
by Medicare, those initiating oral vs LAI antipsychotics
were older (73.2 vs 67.2 years of age, p50.001) and more
often lived in the Western US (15.6% vs 2.7%, p50.001).
A greater proportion of patients initiating LAI vs oral anti-
psychotics lived in the North Central US (66.7% vs
44.8%, p50.001).
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Patient clinical characteristics

All evaluated clinical characteristics for both the commer-
cially insured and Medicare insured study populations are
reported in Table 2. CCI scores were comparable between
the commercially insured LAI and Oral cohorts. Of the
commercially insured study population, a greater propor-
tion of patients initiating LAI antipsychotics were diag-
nosed with diabetes (15.0% vs 9.7%, p¼ 0.001) or
peripheral vascular disease (2.3% vs 1.0%, p¼ 0.026) in
comparison to patients initiating oral antipsychotics. The
most common comorbid conditions among commercially

insured LAI and Oral cohorts were diabetes and chronic
pulmonary disease (12.2% vs 11.5%).

Of the Medicare insured study population, patients ini-
tiating oral antipsychotics had higher CCI scores (1.83 vs
1.24, p50.001), indicating a higher level of overall comor-
bidity. Also, higher proportions of patients in the Oral
cohort were diagnosed with peripheral vascular disease
(11.6% vs 5.4%, p¼ 0.030), cerebrovascular disease
(24.5% vs 12.9%, p¼ 0.003), dementia (19.7% vs
11.6%, p¼ 0.023), and cancer (9.1% vs 2.7%,
p¼ 0.011). Similar to the commercially insured study pop-
ulation, the most common co-morbid conditions among

Table 1. Baseline demographics of commercially and Medicare insured LAI and oral cohorts.

Variable Commercial population p-value Medicare population p-value

LAI Oral LAI Oral

Total patient count 394 2610 147 518
Age 50.001 50.001

Mean 41.7 37.1 67.2 73.2
SD 15.5 15.9 9.8 10.0
Median 46 38 68 74

n % n % n % n %

Age group (years) 50.001 50.001
�17 11 2.8% 292 11.2% 0 0.0% 0 0.0%
18–35 136 34.5% 944 36.2% 0 0.0% 0 0.0%
36–45 45 11.4% 376 14.4% 0 0.0% 2 0.4%
46–55 99 25.1% 585 22.4% 20 13.6% 31 6.0%
56–65 103 26.1% 413 15.8% 36 24.5% 58 11.2%
66–75 0 0.0% 0 0.0% 61 41.5% 191 36.9%
�76 0 0.0% 0 0.0% 30 20.4% 236 45.6%

Gender 0.577 0.142
Male 204 51.8% 1312 50.3% 59 40.1% 174 33.6%
Female 190 48.2% 1298 49.7% 88 59.9% 344 66.4%

Region 50.001 50.001
North East 44 11.2% 294 11.3% 9 6.1% 71 13.7%
North Central 185 47.0% 769 29.5% 98 66.7% 232 44.8%
South 126 32.0% 874 33.5% 36 24.5% 129 24.9%
West 37 9.4% 649 24.9% 4 2.7% 81 15.6%
Unknown 2 0.5% 24 0.9% 0 0.0% 5 1.0%

Health plan type 50.001 0.088
Comprehensive 74 18.8% 256 9.8% 76 51.7% 269 51.9%
EPO 2 0.5% 21 0.8% 0 0.0% 0 0.0%
HMO 70 17.8% 681 26.1% 2 1.4% 31 6.0%
POS 38 9.6% 338 13.0% 5 3.4% 15 2.9%
PPO 196 49.8% 1224 46.9% 63 42.9% 201 38.8%
POS/CP 2 0.5% 6 0.2% 0 0.0% 0 0.0%
CDHP 10 2.5% 53 2.0% 1 0.7% 0 0.0%
Unknown 2 0.5% 31 1.2% 0 0.0% 2 0.4%

Index drug 50.001 50.001
Aripiprazole 0 0.0% 574 22.0% 0 0.0% 70 13.5%
Clozapine 0 0.0% 46 1.8% 0 0.0% 3 0.6%
Fluphenazine 69 17.5% 22 0.8% 33 22.5% 4 0.8%
Haloperidol 118 30.0% 87 3.3% 50 34.0% 36 7.0%
Olanzapine 0 0.0% 436 16.7% 0 0.0% 77 14.9%
Paliperidone 0 0.0% 57 2.2% 0 0.0% 11 2.1%
Perphenazine 0 0.0% 37 1.4% 0 0.0% 4 0.8%
Quetiapine 0 0.0% 549 21.0% 0 0.0% 145 28.0%
Risperidone 207 52.5% 802 30.7% 64 43.5% 168 32.4%

LAI, long-acting injectable antipsychotics; EPO, Exclusive Provider Organization; HMO, Health Maintenance Organization; POS, Point-of-Service; PPO, Preferred
Provider Organization; POS/CP, Point-of-Service/Capitated; CDHP, Consumer Driven Health Insurance.
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Medicare insured LAI and Oral cohort patients were
diabetes, 27.9% and 26.1%, respectively, and chronic
pulmonary disease, 21.8% and 23.8%, respectively.

Medication adherence

Medication adherence was significantly greater among
patients of the LAI cohort during the follow-up period in
comparison to before initiating LAI antipsychotic therapy

for both the commercially insured (0.67� 0.34 vs

0.40� 0.37, p50.001) and Medicare insured

(0.68� 0.34 vs 0.42� 0.39, p50.001) study populations

(Table 3). During the follow-up period, among the com-

mercially insured and Medicare insured study populations,

the LAI cohort exhibited greater medication adherence in

comparison to the Oral cohort (Commercial: 0.67� 0.34

vs 0.56� 0.35, p50.001; Medicare: 0.68� 0.34 vs

0.59� 0.36, p¼ 0.005).

Table 2. Baseline clinical characteristics of commercially and Medicare insured LAI and oral cohorts.

Variable Commercial population p-value Medicare population p-value

LAI Oral LAI Oral

Total patient count 394 2610 147 518
CCI score
Mean 0.58 0.47 0.056 1.24 1.83 0.001
SD 1.10 1.08 1.38 1.87
Median 0 0 1 1

n % n % n % n %

CCI group 0.064 0.005
0 266 67.5% 1924 73.7% 55 37.4% 150 29.0%
1–2 102 25.9% 554 21.2% 66 44.9% 211 40.7%
3–4 19 4.8% 104 4.0% 23 15.7% 108 20.9%
�5 7 1.8% 28 1.1% 3 2.0% 49 9.5%

Condition
Myocardial infarction 4 1.0% 15 0.6% 0.304 2 1.4% 11 2.1% 0.555
Congestive heart failure 10 2.5% 55 2.1% 0.584 17 11.6% 67 12.9% 0.659
Peripheral vascular disease 9 2.3% 26 1.0% 0.026 8 5.4% 60 11.6% 0.030
Cerebrovascular disease 19 4.8% 92 3.5% 0.203 19 12.9% 127 24.5% 0.003
Dementia 7 1.8% 29 1.1% 0.258 17 11.6% 102 19.7% 0.023
Chronic pulmonary disease 48 12.2% 301 11.5% 0.707 32 21.8% 123 23.8% 0.617
Rheumatic disease 2 0.5% 31 1.2% 0.227 2 1.4% 16 3.1% 0.255
Peptic ulcer disease 2 0.5% 14 0.5% 0.942 1 0.7% 6 1.2% 0.616
Liver disease 10 2.5% 50 1.9% 0.410 6 4.1% 19 3.7% 0.816
Diabetes 59 15.0% 252 9.7% 0.001 41 27.9% 135 26.1% 0.657
Renal disease 7 1.8% 27 1.0% 0.194 6 4.1% 38 7.3% 0.161
Cancer 8 2.0% 57 2.2% 0.845 4 2.7% 47 9.1% 0.011

LAI, long-acting injectable antipsychotics; CCI, Deyo-Charlson Comorbidity Index.

Table 3. Medication adherence, hospitalizations, and relapses of commercially and Medicare insured LAI and oral cohorts during the baseline and follow-up
periods.

LAI, mean� SD p-value Oral, mean� SD p-value

Baseline Follow-up Baseline Follow-up

Commercially insured population
MPR 0.40� 0.37 0.67� 0.34 50.001 0.00� 0.00 0.56� 0.35 NA
All cause hospitalizations 1.60� 1.66 0.70� 1.20 50.001 0.82� 1.10 0.84� 1.38 0.555
Total LOS (days) 16.93� 20.68 6.64� 14.37 50.001 6.18� 11.02 6.87� 15.50 0.061
Schizophrenia-related hospitalizations 1.03� 1.26 0.43� 0.86 50.001 0.35� 0.63 0.40� 0.75 0.005
Total LOS (days) 12.28� 17.74 4.82� 12.80 50.001 3.10� 7.13 3.70� 10.37 0.014
Medicare insured population
MPR 0.42� 0.39 0.68� 0.34 50.001 0.00� 0.00 0.59� 0.36 NA
All cause hospitalizations 1.16� 0.97 0.52� 0.73 50.001 0.94� 0.89 0.82� 1.10 0.048
Total LOS (days) 15.97� 19.88 6.13� 12.45 50.001 8.07� 11.91 7.53� 15.59 0.528
Schizophrenia-related hospitalizations 0.82� 0.88 0.31� 0.62 50.001 0.36� 0.56 0.30� 0.54 0.062
Total LOS (days) 11.65� 15.92 4.42� 10.80 50.001 3.74� 0.56 3.20� 9.87 0.345

MPR, medication possession ratio; LOS, length of stay.
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Healthcare resource usage during baseline and
follow-up periods

Table 3 additionally contains the mean number of hospi-
talizations and mean LOS, all cause and schizophrenia-
related during the baseline and follow-up periods for the
LAI and Oral cohorts of the study populations. After ini-
tiation of antipsychotic medications, there was a signifi-
cant reduction in the mean number (�standard deviation)
of all cause hospitalizations (1.60� 1.66 vs 0.70� 1.20,
p50.001) and mean LOS (16.93� 20.68 vs 6.64� 14.37
days, p50.001) for commercially insured LAI patients
compared to baseline, a trend that was also observed
among LAI patients insured by Medicare. Similarly, after
initiation of antipsychotic medications, there was a signif-
icant reduction in the mean number of schizophrenia-
related hospitalizations (1.03� 1.26 vs 0.43� 0.86,
p50.001) and mean LOS (12.28� 17.74 vs 4.82� 12.80
days, p50.001) for commercially insured LAI patients in
comparison to baseline, a trend that was also observed
among LAI patients insured by Medicare.

Differences in hospitalizations and LOS, all cause
and schizophrenia-related between the baseline
and follow-up periods for the LAI cohort vs the
Oral cohort

Reported in Figure 1 are the differences in hospitalizations
(a) and LOS (b) for the study populations between the

baseline and follow-up time periods. Among the commer-
cially insured population, patients initiating LAI vs oral
antipsychotics had much greater reductions in hospitaliza-
tions for any cause (�0.90� 1.77 vs 0.02� 1.49,
p50.001) and associated LOS (�10.29 � 23.23 vs
0.70� 16.73, p50.001) between the baseline and
follow-up periods. Moreover, the number of schizophrenia
relapses requiring inpatient care (�0.60� 1.37 vs
0.05� 0.99, p50.001), as well as the associated LOS
(�7.46� 20.68 vs 0.60� 12.49, p50.001) were more sig-
nificantly reduced between the baseline and follow-up per-
iods for patients initiating LAI antipsychotics in
comparison to those initiating oral antipsychotics. These
results were similar among patients insured by Medicare
(Figures 1A and B).

Multivariate analysis

After adjustment for patient characteristics, usage of LAI
antipsychotic medications vs oral was associated with a
decline in the number of hospitalizations, all
cause¼�0.85 (Confidence Interval (CI): Lower: �0.65,
Upper: �1.05; p50.0001) and schizophrenia-
related¼�0.61 (CI: �0.47, �0.74; p50.0001), and
LOS, all cause¼�10.3 days (CI: �8.0, �12.6;
p50.0001) and schizophrenia-related¼�7.5 days (CI:
�5.7, �9.3; p50.0001) during the follow-up period in
comparison to the baseline period. Similar results were
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Figure 1. Differences in hospitalizations (A) and length of stay (LOS) (B), all cause and schizophrenia-related between the baseline and the follow-up periods
among the commercially and Medicare insured study populations.
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observed among LAI and oral patient cohorts who were
insured by Medicare (Table 4).

Discussion

This study, involving more than 3600 patients, showed
that commercially and Medicare insured patients with
schizophrenia, who initiate LAI vs oral antipsychotics,
have greater reductions in the number of hospitalizations
for any cause and for schizophrenia relapses after treatment
initiation compared to before treatment began. These
results were further supported by multivariate analyses in
which patient differences were adjusted. The substantial
decline in hospital resource usage and relapses after initi-
ation of LAI antipsychotics may be attributed to greater
adherence to antipsychotic therapy.

Brissos et al.14 reported that, among patients with
schizophrenia, remission of symptoms significantly
improves social functioning and patients’ quality-of-life.
However, a large observational study, conducted in the
US, reported that only 10% of patients with schizophrenia
have a sustained favorable outcome, as predicted by symp-
tom severity, level of functioning, and use of acute care
services15. These studies underscore the fact that it is def-
initely possible to treat this debilitating and burdensome
disease, but better ways and/or adjustments to existing
methods are required for treatment to be more efficacious
for a greater number of patients with schizophrenia.

Currently, the predominant method of treating schizo-
phrenia is oral antipsychotic therapy, which is effective in
ameliorating symptoms and reducing relapses; however, its
effectiveness is dependent on continuity of treatment16.

A study that evaluated the relationship between oral anti-
psychotic medication adherence and relapses found that
poorly adherent patients with schizophrenia are more than
twice as likely to be admitted to the hospital and have
longer hospital stays in comparison to patients who have
better adherence to oral antipsychotic medications17.
Another study on a cohort of California Medicaid patients
with schizophrenia reported that, as adherence to antipsy-
chotic therapy decreased, the risk of hospitalization signif-
icantly increased, with a more than 30-day medication gap
correlating with nearly a 4-fold increased risk of
hospitalization18.

In our study commercially insured patients with schizo-
phrenia who initiated LAI antipsychotic medications
demonstrated greater adherence during the follow-up
period and had approximately a 56% reduction in the
number of hospitalizations for any cause and a 58% reduc-
tion in the number of hospitalizations for schizophrenia
after LAI treatment initiation compared to before treat-
ment began. Furthermore, the length of stay for hospital-
izations, all cause and schizophrenia-related, declined by
60%. These results were similar for Medicare insured
patients with schizophrenia. Our data is comparable to
that of Crivera et al.9, who reported a 41% reduction in
all cause hospitalizations and a 56% reduction in hospital-
izations for schizophrenia among patients with schizophre-
nia after initiating risperidone LAI therapy compared to
before treatment began. In our study, patients with schizo-
phrenia who began oral antipsychotic therapy did not have
improved disease management, as neither the number of
all cause hospitalizations nor schizophrenia-related hospi-
talizations were reduced after treatment compared with
before initiation of treatment. In fact, hospitalizations for
relapses increased slightly for the commercially insured
cohort who took oral antipsychotic therapy. Randomized
clinical trial results have not consistently supported that
the usage of LAI antipsychotics instead of oral antipsy-
chotics improves adherence or reduces relapse rates19.
However, as mentioned, using clinical trial data to evalu-
ate whether LAI agents provide a benefit for adherence or
clinical outcomes over oral antipsychotic medications is
difficult since patients involved in clinical trials are mon-
itored to a much greater extent and are more likely to
adhere to treatment.

In clinical practice, LAI antipsychotic medications pro-
vide both an assurance that treatment is delivered and a
mechanism for monitoring treatment adherence. Despite
these advantages of LAI antipsychotic medications,
according to studies conducted in the US, they were
only prescribed to between 19–30% of patients, who had
demonstrated recent medication non-adherence20,21. In
our study, only 13% of the commercially insured and
22% of the Medicare insured patient populations were pre-
scribed LAI antipsychotics. Therefore, there appears to be
a reluctance to prescribe and/or use LAI antipsychotics.

Table 4. Multivariate regression results for evaluation of initiating long-
acting injectable antipsychotics vs oral on the differences in hospital
resource usage between the baseline and follow-up periods.

Hospital usage Difference CI
Lower

CI
Upper

p-value

Commercially insured population
All cause

Hospitalization count �0.85 �0.65 �1.05 50.001
Length of stay (days) �10.3 �8.0 �12.6 50.001

Schizophrenia-related
Hospitalization count �0.61 �0.47 �0.74 50.001
Length of stay (days) �7.5 �5.7 �9.3 50.001

Medicare insured population
All cause

Hospitalization count �0.58 �0.29 �0.86 50.001
Length of stay (days) �13.3 �8.9 �17.7 50.001

Schizophrenia-related
Hospitalization count �0.39 �0.20 �0.59 50.001
Length of stay (days) �8.3 �5.1 �11.6 50.001

p-values were calculated using a generalized linear model.
CI, 95% Confidence Interval; Lower, Lower Bound; Upper, Upper Bound.
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Additionally, new atypical antipsychotics are not widely
available as LAI formulations; in fact risperidone LAI was
the only atypical represented in our study. Thus, any ben-
efits of the newer atypical agents as LAI formulations were
not captured in our study.

We additionally found that patients who initiated LAI
antipsychotics have a much greater disease severity ini-
tially, as indicated by their higher number of schizophre-
nia-related hospitalizations in comparison to those who
began oral antipsychotic treatment, a point that has
been reported elsewhere22. In current clinical practice,
patients with schizophrenia are commonly started on
oral antipsychotic medications and are only switched to
an LAI agent after chronic non-adherence is recognized.
This therapeutic sequence potentially selects the most
treatment resistant and severely affected patients for LAI
antipsychotic therapy, thus creating a bias in any real-
world assessment of its effectiveness. Despite this bias,
the greater response of patients to LAI antipsychotics
during the follow-up period in our study suggests that ear-
lier initiation of them may be beneficial given the observed
scale of reductions in healthcare resource usage and
relapses.

The LAI and Oral patient cohorts also differed in mul-
tiple other patient and clinical characteristics. Therefore,
we took the approach of comparing pre- and post-index
hospital resource usage, such that each patient essentially
served as a control for the comparison of outcomes
between the baseline and follow-up time periods. In addi-
tion to the likelihood of having a direct impact on hospital
costs of care for schizophrenia patients, the marked reduc-
tion in the incidence of relapses and hospital length of stay
will likely allow for patients using LAI antipsychotics to
function better socially, maintain a job with less absentee-
ism, abuse substances to a lesser degree, and be involved in
less violence, all of which could potentially contribute
towards a large reduction in the indirect costs of schizo-
phrenia, which in the US in 2002 were estimated at $32.4
billion23.

Limitations

While our study provides valuable insight into the
healthcare impact of initiating LAI vs oral antipsychotics
among patients with schizophrenia in routine clinical
practice, as with all studies utilizing healthcare databases,
there are inherent limitations. The databases used consist
of claims submitted by healthcare providers to insurance
companies for reimbursement on behalf of individuals
employed by various companies, and such claims are sub-
ject to possible coding errors, coding for the purpose of
rule-out rather than actual disease, and under-coding,
either by the healthcare provider or due to limita-
tions imposed by the databases. Changes in employment
status or employer can limit the amount of continuous data

available and, consequently, constrain the study sample
sizes available for analysis. In addition, the claims data-
bases used are based on a large convenience sample and,
because the sample is not random, it may contain biases or
fail to generalize well to other populations, particularly
those who have alternate healthcare coverage such as
those provided by the government (Medicaid, Medi-
Gap, etc.). Additionally, the demographics and clinical
characteristics of the patients recorded in the claims data-
bases used in this study may not match with the overall US
population. Also, of the LAI antipsychotics initiated a
greater proportion were typical antipsychotics, which
may have different risk benefit profiles than atypical anti-
psychotics and, therefore, limit the results of this study.

Conclusions

Patients, insured commercially or by Medicare, who initi-
ated LAI vs oral antipsychotics, had a much greater reduc-
tion in the number of hospitalizations and schizophrenia
relapses occurring after treatment initiation compared
with before treatment began. The fact that patients just
starting to use LAI antipsychotics have fewer relapses and
use healthcare resources less after treatment initiation
implies that an earlier introduction to them may provide
a considerable benefit to patient outcome and potentially
reduce the burden on healthcare resources.
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