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Abstract

Background: Because wide variations in mental health care utilization exist throughout the world, determining
long-term effectiveness of psychotropic medications in a real-world setting would be beneficial to physicians and
patients. The purpose of this analysis was to describe the effectiveness of injectable risperidone long-acting therapy
(RLAT) for schizophrenia across countries.

Methods: This was a pragmatic analysis of data from two prospective observational studies conducted in the US
(Schizophrenia Outcomes Utilization Relapse and Clinical Evaluation [SOURCE]; ClinicalTrials.gov registration number
for the SOURCE study: NCT00246194) and Spain, Australia, and Belgium (electronic Schizophrenia Treatment
Adherence Registry [eSTAR]). Two separate analyses were performed to assess clinical improvement during the
study and estimate psychiatric hospitalization rates before and after RLAT initiation. Clinical improvement was
evaluated using the Clinical Global Impressions-Severity (CGI-S) and Global Assessment of Functioning (GAF) scales,
and change from baseline was evaluated using paired t tests. Psychiatric hospitalization rates were analyzed using
incidence densities, and the bootstrap resampling method was used to examine differences between the pre-
baseline and post-baseline periods.

Results: The initial sample comprised 3,069 patients (US, n = 532; Spain, n = 1,345; Australia, n = 784; and Belgium,
n = 408). In all, 24 months of study participation, completed by 39.3% (n = 209), 62.7% (n = 843), 45.8% (n = 359),
and 64.2% (n = 262) of patients from the US, Spain, Australia, and Belgium, respectively, were included in the
clinical analysis. Improvements compared with baseline were observed on both clinical assessments across
countries (P < 0.001 at all post-baseline visits). The mean improvement was approximately 1 point on the CGI-S
and 15 points on the GAF. A total of 435 (81.8%), 1,339 (99.6%), 734 (93.6%), and 393 (96.3%) patients from the US,
Spain, Australia, and Belgium, respectively, had ≥1 post-baseline visit and were included in the analysis of
psychiatric hospitalization rates. Hospitalization rates decreased significantly in all countries regardless of
hospitalization status at RLAT initiation (P < 0.0001) and decreased significantly in the US and Spain (P < 0.0001)
when the analysis was limited to outpatients only.

Conclusions: RLAT in patients with schizophrenia was associated with improvements in clinical and functional
outcomes and decreased hospitalization rates in the US, Spain, Australia, and Belgium, despite differences in health
care delivery systems.
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Background
According to analyses by the World Health Organiza-
tion (WHO), wide variations exist in mental health care
delivery systems across the world; for example, only 68%
of countries have a mental health care policy [1]. Coun-
tries differ with respect to the primary method of finan-
cing mental health care (that is, out-of-pocket payment,
tax-based, social insurance, private insurance, or exter-
nal grants) and available funds allocated for mental
health care [1]. Schizophrenia is a particularly debilitat-
ing mental illness with high human and societal costs.
Patients and their families cope with symptom fluctua-
tions, poor social and occupational functioning, and the
periodic need for psychiatric hospitalization due to
relapse [2,3]. For society, schizophrenia is one of the
most expensive mental illnesses to treat, with psychiatric
hospitalization being a key driver of costs [4].
Continuous antipsychotic therapy is recommended to

limit disease severity. However, with oral antipsychotic
medication, non-adherence is present in approximately
half of patients [5]. Partial adherence (taking some but
not all medication as prescribed) is even more prevalent,
occurring in approximately 9 out of 10 patients [6]. The
impact of poor medication adherence is substantial and
includes increased symptom levels; a greater risk for vio-
lence, arrest, and poor functioning; higher rates of sub-
stance abuse and alcohol-related problems; increased
risk of psychiatric hospitalization and increased hospital
costs [6-10]. A recent (2005) estimate of US costs due
to medication non-adherence in patients with schizo-
phrenia was $1.479 billion [11]. Additionally, each
relapse episode predisposes the patient to further epi-
sodes, whereas fewer episodes are associated with better
long-term outcomes [12].
Long-acting formulations can improve adherence by

ensuring medication delivery between injections. Com-
pared with oral medications, depot formulations offer
better control over dose adjustments, more predictable
and consistent plasma drug concentrations, and lower
rates of patient relapse [13,14]. Risperidone long-acting
therapy (RLAT) is the first such treatment to combine a
long-acting injectable formulation with the efficacy of a
second-generation antipsychotic. The short-term and
long-term efficacy and safety of RLAT in patients with
schizophrenia have been demonstrated in randomized
controlled studies [15-18], and one open-label study (N
= 397) found that the annual rehospitalization rate
decreased from 38% to 12% in those receiving RLAT (P
< 0.001) [19].
The objective of this pragmatic analysis was to exam-

ine the long-term effectiveness of RLAT in real-world
clinical practice in different countries. Data for this ana-
lysis were from two 2-year RLAT observational studies:

the Schizophrenia Outcomes Utilization Relapse and
Clinical Evaluation (SOURCE) study, conducted in the
US, and the electronic Schizophrenia Treatment Adher-
ence Registry (eSTAR), conducted in Spain, Australia,
and Belgium.
The health care systems in these countries vary con-

siderably. The US spends 6% of its total health budget
on mental health care [1]. The primary sources of finan-
cing are private insurance, tax-based insurance, and out-
of-pocket expenditures paid by the patient or family.
When private insurance benefits are exhausted, patients
move to the public sector, where Medicaid and Social
Security Disability Insurance provide a safety net [1].
Spain does not have a specific budget allocation for
mental health care services, so details about mental
health care expenditures in that country are not avail-
able. The Spanish health care system provides universal
access to medical and mental health care services for all
of its citizens [1]. Australia has a national health care
system with universal access for all citizens. It spends
10% of its total health budget on mental health care,
and the primary source of mental health care financing
is tax based [1]. Belgium spends 6% of its total health
budget on mental health care services, which are a part
of the primary health care system. The primary source
of mental health care financing is through social insur-
ance [1].

Methods
SOURCE and eSTAR designs
Data from the two studies were collected under similar
protocols, which imposed no study-mandated interven-
tions except for initiation of RLAT. The SOURCE study
(CR005035) was conducted from September 2004 to
October 2007 in community mental health centers and
Veterans Affairs Medical Centers in the US. In eSTAR
(CR005548), a multinational study conducted in 17
countries, participating physicians enrolled patients after
treatment was initiated with RLAT during the patient’s
routine clinical management. Patients were enrolled in
eSTAR between December 2003 and July 2009. Because
Spain, Belgium, and Australia completed 24 months of
patient treatment, the data from these three countries
only were used for this analysis. Institutional review
boards or ethics committees, as appropriate, provided
approval of the respective study protocols.

Participants
Participants were male or female patients with schizo-
phrenia, aged 18 years or older, who required initiation
of RLAT as determined by their physicians. Pregnant or
breastfeeding patients and patients considered treatment
resistant were excluded. All patients (or their legal
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representatives) provided written informed consent
before participation in the studies.

Treatment
The recommended RLAT dose is 25 mg administered
every 2 weeks. The initial dose chosen for each patient,
however, was based on the individual physician’s judg-
ment. Any subsequent decisions regarding treatment
(including stopping, starting, or changing RLAT and
prescribing concomitant psychiatric medications) were
made as deemed appropriate by the treating physician.

Data collection
Retrospective data on psychiatric hospitalizations were
determined for the 12-month period before enrollment.
At baseline (initial dose of RLAT), demographic infor-
mation was collected and the Clinical Global Impres-
sions-Severity (CGI-S) [20] and Global Assessment of
Functioning (GAF) [21] were assessed. The CGI-S is a
seven-point scale ranging from 1 (normal, not at all ill)
to 7 (severely ill). The GAF is a single-item rating of the
patient’s psychological, social, and occupational func-
tioning, with scores ranging from 0 to 100 and higher
scores indicating better functioning. Hospitalization
rates and CGI-S and GAF scores were determined at 3-
month intervals after the baseline visit, up to month 24.

Statistical methods
During the study, CGI-S and GAF scores were reported
for all patients who completed 24 months of treatment.
Change from baseline in CGI-S and GAF scores was
evaluated using paired t tests. All tests were two tailed
and conducted at the 5% significance level. No adjust-
ments were made for multiplicity.
Data were analyzed for each country independently.

Psychiatric hospitalization rates were analyzed using
incidence densities, defined as the total number of
events for the study population divided by the total
length of treatment in years. Patients who had only a
baseline visit with no treatment information were
excluded from the analysis. This analysis included 12
months of pre-baseline data and 24 months of post-
baseline data, adjusted for 1 year. The bootstrap resam-
pling method was used to calculate 95% confidence
intervals to examine differences between the pre-base-
line and post-baseline periods. To account for the differ-
ences between countries in the percentage of patients
hospitalized at baseline, incidence ratios were calculated
for (1) all patients regardless of hospitalization status
and (2) outpatients. For patients who were hospitalized
when the initial dose of RLAT was administered, the
current hospitalization was considered as occurring
before baseline.

Results
Patients
Baseline demographic and clinical characteristics for the
patients who completed 24 months of treatment are
included in Table 1. In all, 24 months of treatment were
completed by 39.3% of patients in the US, 62.7% in
Spain, 45.8% in Australia, and 64.2% in Belgium.
Approximately two-thirds of the patients in all countries
were male. The mean age ranged from 38.8 years
(Spain) to 42.4 years (US). Noteworthy differences were
observed in disease duration, with the mean time since
diagnosis ranging from 10.6 years (Belgium) to 18.1
years (US). Baseline mean CGI-S scores were similar in
all countries and indicated patients were moderately to
markedly ill. Baseline mean GAF scores were slightly
higher in the US and Spain than in Belgium and Austra-
lia, but patients in all countries had moderate to severe
functional impairment (mean scores ranged from 42.3
to 48.3) (Table 1).
The initial dose of RLAT varied considerably from

country to country. RLAT 25 mg was the most common
initial dose, used in 75.4% of all patients in the US,
43.2% in Spain, 90.8% in Australia, and 49.0% in Bel-
gium. At the end of the study, the general trend was
toward higher doses. The final dose, based on all
patients in the study at 24 months, was 25 mg in 20%
to 35% of all patients and 50 mg in 40.2% of US
patients, 43.5% of Spanish patients, 36.2% of Australian
patients, and 37.7% of Belgian patients.

Change from baseline on CGI-S and GAF scores
Mean (SD) CGI-S scores at baseline were 4.6 (1.3), 4.6
(0.9), 4.5 (1.0), and 4.7 (1.0) in patients from the US,
Spain, Australia, and Belgium, respectively. Mean CGI-S
scores improved significantly (P < 0.001) in every coun-
try at all post-baseline visits up to 24 months. Changes
were similar for patients regardless of country (Figure
1); mean scores decreased (improved) by approximately
0.6 to 0.8 points at 3 months and by 0.9 to 1.2 points at
24 months.
Mean (SD) GAF scores at baseline were 48.3 (14.6),

47.8 (15.6), 42.3 (14.5) and 43.3 (12.0) in patients from
the US, Spain, Australia, and Belgium, respectively. GAF
scores improved in each group over time; changes from
baseline were statistically significant (P < 0.001) at all
post-baseline visits up to 24 months (Figure 2). Across
countries, scores improved by 6.9 to 9.6 points at
3 months and by 15.2 to 16.4 points at 24 months
(Figure 2).

Psychiatric hospitalization
Demographic and clinical characteristics at baseline for
patients who had at least 1 post-baseline visit and were
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evaluated for hospitalization were similar to those of
patients who completed 24 months of treatment (Table
1). The percentage of patients hospitalized in the year
before RLAT initiation differed considerably, with the
highest rates in Australia (76.8%) and Belgium (71.2%)
and the lowest rates in the US (39.3%) and Spain
(35.0%).

Psychiatric hospitalization was assessed in two groups of
patients: (1) all patients regardless of hospitalization status
at baseline and (2) outpatients (Table 2). The analysis of
outpatients was performed to assess similar patient popu-
lations in the four countries, given the large between-
country differences in the proportion hospitalized at base-
line. The number of hospitalizations per person-year

Table 1 Demographic and clinical characteristics at baseline

US Spain Australia Belgium

Patients, n 532 1,345 784 408

Patients who completed 24 months of treatment (evaluated for clinical measures)

Patients with 24 months of follow-up, n (%)a 209 (39.3) 843 (62.7) 359 (45.8) 262 (64.2)

Age in years, mean (SD) 42.4 (12.3) 38.8 (11.2) 39.3 (13.0) 41.3 (13.3)

Male gender, % 64.1 63.2 68.5 63.7

Years since diagnosis, mean (SD) 18.1 (11.3) 13.1 (9.8) 12.2 (10.4) 10.6 (10.6)

CGI-S score, mean (SD) 4.6 (1.3) 4.6 (0.9) 4.5 (1.0) 4.7 (1.0)

GAF score, mean (SD) 48.3 (14.6) 47.8 (15.6) 42.3 (14.5) 43.3 (12.0)

Patients with ≥1 post-baseline visit (evaluated for psychiatric hospitalization rate)

Patients with ≥1 post-baseline visit, n (%)a 435 (81.8) 1,339 (99.6) 734 (93.6) 393 (96.3)

Age in years, mean (SD) 41.9 (12.6) 38.4 (11.2) 37.1 (12.5) 40.3 (13.3)

Male gender, % 66.7 63.6 69.9 62.8

Years since diagnosis, mean (SD) 17.6 (12.1) 12.6 (9.5) 10.7 (9.5) 9.5 (10.2)

Hospitalized in the year before RLAT initiation, % 39.3 35.0 76.8 71.2

CGI-S score, mean (SD) 3.9 (1.2) 4.6 (0.9) 4.6 (1.0) 4.7 (1.0)

GAF score, mean (SD) 53.1 (13.7) 46.9 (15.2) 42.7 (14.4) 43.6 (12.5)
aBased on total patient population.

CGI-S = Clinical Global Impressions—Severity; GAF = Global Assessment of Functioning; RLAT = risperidone long-acting therapy.
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Figure 1 Mean Clinical Global Impressions—Severity (CGI-S) scores by visit and country for patients who had 24 months of treatment.
All changes from baseline, P < 0.001, paired t test. BL = baseline.
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decreased significantly (P < 0.0001) in all countries when
patients were considered regardless of baseline hospitaliza-
tion status, with a percentage decrease of 54.9% in the US,
64.4% in Spain, 46.3% in Australia, and 52.4% in Belgium.
When the analysis was limited to outpatients only, the
number of hospitalizations decreased significantly for
patients from the US and Spain, by 55.9% and 56.8%,
respectively. The percentage decreases were 17.1% in Aus-
tralia and 22.4% in Belgium (Table 2).

Discussion
This analysis was conducted to examine the effective-
ness of RLAT for patients with schizophrenia in real-

world clinical settings in the US, Spain, Australia, and
Belgium. The patients’ overall clinical severity and func-
tional levels at baseline were relatively similar across
countries. Improvement in disease severity and function-
ing were seen in all patient groups and was maintained
up to 24 months of follow-up. These results, consistent
with those of other naturalistic studies with RLAT
[22-24], further suggest that RLAT is effective across
health care delivery systems.
The discontinuation rate associated with oral antipsy-

chotics is known to be high [25]. In this analysis, com-
pletion rates over 24 months with RLAT ranged from
39.3% in the US to 62.7% in Spain. The variation in
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Figure 2 Mean Global Assessment of Functioning (GAF) scores by visit and country for patients who had 24 months of treatment. All
changes from baseline, P < 0.001, paired t test. BL = baseline.

Table 2 Psychiatric hospitalizations 12 months before RLAT initiation for patients with ≥1 post-baseline visits
(incidence density ratios)

Hospitalization
status at
baseline

US Spain Australia Belgium

All patientsa Patients not
hospitalized
at baseline

All patientsa Patients not
hospitalized
at baseline

All patientsa Patients not
hospitalized
at baseline

All patientsa Patients not
hospitalized
at baseline

Patients, n 435 413 1,339 1,220 734 354 393 173

Before baseline visit 0.63 0.59 0.45 0.37 1.34 0.82 1.05 0.49

Change
(95% CI)b

-0.35c

(-0.44 to -0.26)
-0.33c

(-0.42 to -0.24)
-0.29c

(-0.33 to -0.24)
-0.21c

(-0.25 to -0.17)
-0.62c

(-0.74 to -0.50)
-0.14
(-0.29 to 0.04)

-0.55c

(-0.67 to -0.44)
-0.11
(-0.26 to 0.03)

Percentage change -55.6% -55.9% -64.4% -56.8% -46.3% -17.1% -52.4% -22.4%

Patients had data for the post-baseline period up to the time of study discontinuation. Estimates for the pre-baseline and post-baseline periods may be based on
different observation time periods within patients. Hospitalizations occurring before study start or after the last study visit were not included in the analysis.
aFor patients who were hospitalized when initiating RLAT, the current hospitalization was considered as occurring before baseline.
bConfidence intervals and P values were derived using the bootstrap resampling method.
cP < 0.0001 for change in hospitalization.

CI = confidence interval; RLAT = risperidone long-acting therapy.
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discontinuation rates among the four countries may be
due to differences in access to treatment, social support
(for example, in patients who live alone), and cost (for
example, in Spain, RLAT is free for most patients).
RLAT was associated with decreased psychiatric hos-

pitalization in all four countries, when patients were
considered regardless of hospitalization status at base-
line: hospitalizations per person-year decreased by
approximately half in the year after initiation of RLAT,
compared with the previous year. When the analysis
was limited to outpatients at baseline, hospitalizations
decreased significantly in the US and Spain. These data
suggest the difficulties of assessing the treatment effect
on inpatient status for patients with schizophrenia
across varying health care systems. For example, 95% of
patients in the US were outpatients at baseline, com-
pared with only 48% in Australia. Beyond the individual
patient factors that determine hospitalization status,
such as disease severity, these results suggest major
health care system difference regarding hospitalizations
and duration of hospitalization. The intent of the analy-
sis was to compare populations with a similar clinical
status (outpatients at baseline); however, the high rates
of baseline hospitalizations in Australia and Belgium
more likely reflect differences in practice rather than
clinical status across populations.
Randomized controlled studies provide the highest

standard of evidence for the efficacy and safety of treat-
ments; however, several disadvantages limit the general-
izability of results. Most studies in schizophrenia are
relatively short, even though patients require lifelong
treatment. Further, because populations are small and
limited by restrictive enrollment criteria, they may not
be representative of clinical practice. Pragmatic studies,
such as those described here, provide complementary
data that evaluate whether an intervention works in
real-life situations [26]. Pragmatic studies of patients
with schizophrenia include a broader patient range, lar-
ger numbers of patients, and longer treatment durations
and have provided insights into the effectiveness of anti-
psychotic treatment [27-30].
Several limitations should be noted. Because the

eSTAR and SOURCE studies were not randomized,
establishing causal relationships between RLAT and
improvements in effectiveness measures is not possible.
Further, patients with only a baseline visit were excluded
from the analysis of hospitalization; however, this group
comprised only a small subset of patients in the total
sample (n = 168; 5.5%). Also, information on hospitali-
zation in the 12 months before RLAT initiation was col-
lected retrospectively. These data relied on the accuracy
of historical chart information, and hospitalization
might have been underreported. Data were analyzed
only for patients who completed 24 months of

treatment and who had a baseline and a 24-month value
on the CGI-S and GAF scales, which may have intro-
duced selection bias. Improvements in effectiveness
measures were not statistically analyzed for differences
between the participating countries because certain fac-
tors that might not be properly adjusted or controlled
might contribute to country differences.

Conclusions
Pragmatic studies are valuable for capturing real-world
clinical practices across different health care settings
and can be used to inform health care decision makers.
Despite substantial variability among health care sys-
tems, treatment with RLAT resulted in improved func-
tioning and decreased psychiatric hospitalization rates in
patients with schizophrenia from the US, Spain, Austra-
lia, and Belgium.
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