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Purpose: Antipsychotic long-acting injections (AP-LAIs) are indicated for patients affected by schizophrenia especially those with
poor treatment adherence.
Patients and Methods: To compare paliperidone palmitate 3-monthly (PP3M), paliperidone palmitate one-monthly (PP1M) and
haloperidol decanoate (HAL-D) treatment, we enrolled 90 patients with schizophrenia treated in Mental Health Center with one of the
three AP-LAIs for at least six months and followed them for another 6 months. At 6 and 12 months of treatment we administered
Clinical Global Impression-Severity, Global Assessment of Functioning and World Health Organization Quality of Life-26 items
(WHOQOL-BREF). At 1-year treatment, we evaluated relapses (psychiatric hospitalizations and urgent consultations), side effects and
drop-outs.
Results: We did not highlight any statistically significant difference among the three treatments in relapses and scale scores. Weight
increase was significantly higher in PP1M and PP3M groups. Twelve patients (13.3%) discontinued AP-LAI. At 1-year AP-LAI
treatment, 69% of patients rated quality of life as “good” or “very good” and 71% declared themselves to be “satisfied” or “very
satisfied”.
Conclusion: HAL-D, PP1M and PP3M 1-year treatments were similarly effective in preventing relapses and improving quality of life and
health satisfaction. All discontinuations in the new 3-monthly antipsychotic treatment were caused by patient refusal to continue it.
Keywords: antipsychotic long-acting injections, schizophrenia spectrum disorders, relapses, quality of life, health satisfaction

Introduction
Schizophrenia is a complex and severe mental disorder, which presents early onset and, in most cases, disabling lifelong
course, with a global age-standardized prevalence ranged between 0.3–0.7%, without gender differences.1 Schizophrenia
burden is heavy in terms of economic implications,2,3 social functioning and quality of life (QOL).4 The improvement of
quality of life represents an important target in mental health context; in patients with schizophrenia, QOL is notably
influenced by the severity of symptoms and cognitive impairment.5 A recent meta-analysis has shown that schizophrenic
patients have lower QOL not only in the psychological domains, but also in the physical, social and environmental ones.6

For this reason, schizophrenia guidelines suggest implementing treatments focused on improving patients’ QOL and their
adaptive skills in a recovery-oriented approach.7,8 Quality of life and social functioning play a fundamental role in
adherence to treatment and patient satisfaction, thereby influencing clinical and prognostic outcomes.9
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Up to now, antipsychotic drugs represent the primary treatment of schizophrenia for reducing positive symptoms due
to their antagonism efficacy on dopamine D2 receptors located in the mesolimbic pathway.10,11

Poor treatment adherence with oral antipsychotic medication is a common occurrence among patients with schizo-
phrenia and is associated with risk of relapses and hospitalizations.12 A recent study highlighted that nonadherence to
oral antipsychotic drug treatments (OAPs) represents the most frequent reason for relapses, which are very common in
patients with schizophrenia.13 Relapses lead to higher rates of hospitalization and further deterioration in global
function.14–16 Relapse prevention represents a critical issue in long-term treatments of schizophrenia.

Long-acting injectable antipsychotic drugs (LAIs) have been formulated over the last few years in order to improve
patients’ medication adherence, inducing lower discontinuation risk compared to oral antipsychotic drugs,17,18 also in
patients with early psychosis.19 On the other hand, as a recent study has highlighted, some barriers to LAIs use could be
represented by the patients’ perceptions regarding this treatment as invasive, painful or coercive.20 Differently, another
recent study has pointed out that patients tend to prefer LAI drugs because they feel “healthier” and able to “return to
their favourite activities without worrying about taking daily oral therapy”.21

The kinetics of LAIs guarantee adequate plasma concentrations sufficient to prevent relapses over the intervals of
weeks or months between intramuscular injections.22 Compared to oral antipsychotic drugs, LAIs offer greater dosing
precision, minimize peak-trough level differences, provide more reliable drug delivery and reduce adverse effects such as
autonomic symptoms and tardive dyskinesia.23,24

Retrospective observational studies proved to be more suitable than randomized controlled studies in comparing LAIs
and OAPs efficacy, in particular for showing the superior efficacy of LAIs in preventing relapses.25 A study, implemented
in a Finnish cohort of over 2000 schizophrenic patients discharged after their first hospitalization, showed that patients
treated with LAIs (fluphenazine decanoate, zuclopenthixol acetate, haloperidol decanoate and risperidone) presented
lower rates of therapy discontinuation and re-hospitalizations in the following two years compared to those who received
OAPs.26 A similar cohort study, conducted by the same authors on over 29,000 patients from 2006 to 2013, highlighted
that LAIs as well as clozapine were associated with the lower number of relapses, both in terms of hospitalizations and
clinical worsening.27 A meta-analysis of 25 mirror design studies comparing OAP and LAIs treatments in the same
patient showed that LAIs are more effective than OAPs in preventing relapses, decreasing both number and duration of
Psychiatric hospitalizations; these results were confirmed in the groups treated with different antipsychotics, both first
generation antipsychotic (FGA) and second generation antipsychotic (SGA).28 Another study confirmed that patients in
therapy with LAIs had lower rates of hospitalization and that LAIs improved quality of life and reduced health care
costs.29

A systematic review focused on the comparison between oral and long-acting antipsychotics highlighted that both
pharmacological formulations present overlapping efficacy and tolerability, with the only exception LAI aripiprazole,
compared to its oral formulation.30 Most studies highlighted that patients with schizophrenia who received LAIs
presented lower rates of hospitalizations and shorter lengths of hospitalizations than patients treated with OAPs.31–35

A recent meta-analysis showed that SGA-LAIs formulations presented many advantages compared to the FGAs in terms
of tolerability, subjective well-being, positive attitudes towards treatment and QOL.36 The same study also found that
both modality and frequency of LAIs administration could reduce the risk of self-stigma, improving social acceptability
and daily-life activities.

Nowadays, no guidelines indicating which LAIs can be used in specific clinical cases are available. In any case, some
authors highlighted that, although differences in specific clinical dimensions have been observed, no evidence is available
indicating the better efficacy of a LAI than others.37 The randomized QUALIFY study compared paliperidone palmitate to
aripiprazole long-acting formulation;38 both treatments were associated with good tolerability, even if PP1M caused more
adverse effects with higher discontinuation rate and aripiprazole long-acting formulation showed better long-term outcomes in
terms of quality of life and efficacy, especially in younger patients, results confirmed by another study.39 On the contrary, other
two studies highlighted the better efficacy of PP1M associated with a better quality of life and low relapse rate in comparison
with other SGA-LAIs.40,41 The use of paliperidone palmitate one-monthly formulation (PP1M) compared to both FGA and
SGA-LAIs in schizophrenia highlighted similar efficacy in improving disease severity and hospitalization rate with reduced
extrapyramidal symptoms.42,43 These results were in accordance with those of another study and were further confirmed by
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a recent review.44,45 A study conducted in six different US states highlighted a reduction in healthcare costs due to the decrease
in hospital and residential stays with SGA-LAI use, which seem economically advantageous despite their higher cost compared
to oral therapy.46 An observational Italian study, comparing haloperidol decanoate, paliperidone palmitate and aripiprazole
long-acting formulations, highlighted similar efficacy in reducing psychiatric hospitalizations and urgent consultations with
superimposable clinical improvement.47 Few studies focused on the comparison between PP1M and palmitate three-monthly
formulation (PP3M) regarding their clinical and economic impact on schizophrenic course. One study found that both PP1M
and PP3M presented similar efficacy in relapse and discontinuation rate.48 A review highlighted that PP3M was effective in
maintaining a longer symptoms-free period after discontinuation.49 A French study reported a reduction in global costs (therapy
and relapse related costs) and a better QALY (quality adjusted life years) when using PP3M rather than PP1M.50

The results of a study conducted on the Medicaid care program for low-income people showed that both PP1M and
PP3M use reduced hospitalizations compared to treatment with oral antipsychotics.51 Another study reported equal levels
in both therapeutic adherence and healthcare cost utilization before and after the transition from PP1M to PP3M.52

A real-world survey carried out by the same authors on a sample of 152 patients suggested that the switch to PP3M from
PP1M may be associated with improved adherence and a concomitant reduction in comorbidities (substance abuse and
diabetes) without any increase in health costs.53 Well-being and quality of life appeared to be the priorities for choosing
LAI. In particular, the choice of PP3M can be motivated by fewer injections whereas PP1M can be chosen for its
flexibility in dosage. A better understanding of patients’ views on therapy and greater sharing in its implementation could
therefore overcome the barriers against LAI and foster more personalized treatment for schizophrenia, improving patient
satisfaction and therapeutic adherence.21

The aim of this observation study was to compare the effectiveness and quality of life of one-year treatment of
paliperidone palmitate three-monthly formulation (PP3M), a recently introduced drug, with two other LAIs available in
clinical practice, paliperidone palmitate one-monthly formulation (PP1M) and haloperidol decanoate, among a group
a patients with schizophrenia spectrum disorders treated in outpatient Mental Health Centre.

Materials and Methods
The Design, The Period and the Place of the Study
Observational cohort study. Data collection was both retrospective, as regards the selection of the sample, and
prospective, upon reaching at least 12 months of LAI therapy for outcome evaluation. Data collection and processing
period: from 1st June 2019 to 28th October 2020. Place of activity: all outpatient community Mental Health Centers
(MHCs) of the Department of Mental Health and Pathological Addictions of AUSL-Modena.

LAI Drugs
We compared PP3M,54 a recently introduced drug, with monthly paliperidone (PP1M),55 the same drug but with different
bio-availability for a less extensive formulation over time, and with the haloperidol decanoate (HAL-D),56 a gold
standard of first generation long-acting drugs, available for a long time in clinical practice and, to date, one of the
most used formulations, also within our MHCs.

The Sample
We selected all patients diagnosed with schizophrenic spectrum disorders, according to the ICD-9-CM (2007), treated
with one of the three LAIs at the MHCs of the Department of Mental Health and Pathological Addictions of AUSL-
Modena, in accordance with our inclusion criteria:

• age over 18 years;
• informed consent;
• LAI therapy for at least 6 months.
We included patients who started LAI after switching from either oral or another long-acting antipsychotic drug.

During the observation period of the study, patients could concomitantly take other oral psychiatric drugs in accordance
with the referring therapist recommendations.
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The Selected Variables of Our Sample
For each patient the following were examined:

1. Demographic variables: age, gender, nationality, marital status, occupational status, housing environment, socio-
economic problems.

2. Clinical variables: psychiatric diagnosis according to International Classification of Diseases-9th revision-Clinical
Modification,57 years of psychiatric illness, psychiatric, substance/alcohol abuse and medical co-morbidities.

3. Pharmacological variables: reason for introducing the LAI antipsychotic into therapy (ineffectiveness of previous
therapy, lack of therapy adherence, adverse effects with previous therapy), switch from previous LAI or oral therapy,
mean dose, interval between administrations, number of administrations in a year, oral drugs associated.

The demographic, clinical and pharmacological variables of the three groups were compared to evaluate the sample
homogeneity.

Clinical data were collected from patient medical records, MHC information systems and, if necessary, from the
psychiatrist who treated the patient.

The Scales Administered
The quality of life was assessed by administering the Italian version of the World Health Organization quality of life-26
items (WHOQOL-BREF), a tool developed by the WHO which investigates four areas concerning quality of life:
physical health, psychological conditions, social relations, environment.58 The answers are expressed on a 5-level Likert
scale (1=very dissatisfied, 5=very satisfied); the score is subsequently converted into a scale of 4–20 to make it
comparable with WHOWQOL-100 and subsequently processed into a standardized score ranging from 1 to 100.
Separately, the first two questions are processed: question no. 1 relating to overall perception of quality of life and
question 2 relating to the satisfaction with health conditions.

The Clinical Global Impression-Severity (CGI-S) scale is a 7-point scale that requires the physician to rate the severity of
the patient’s disease at the time of assessment, on a scale ranging from 1 (no disease) to 7 (disorder extremely severe).59

The scale for the Global Assessment of Functioning (GAF), which expresses the clinician’s judgment of global
functioning (social, occupational and psychological) in a score ranged between 1 (severely impaired) to 100 (extremely
high operation). The GAF is reported on the V Axis of the DSM IV.60

Outcomes
We compared the following outcomes in the three LAI groups during 1-year treatment:

• number of urgent psychiatric consultations;
• number and days of psychiatric hospitalizations;
• adverse effects and weight increase as change in Body Mass Index (BMI);
• number of drop-out patients and reasons for therapy interruption.
We evaluated the WHOQOL-BREF, GAF and CGI-S scale scores in the three LAI groups at 6 and 12 months of

treatment.

Statistical Analysis
Descriptive statistical tests were applied: mean ± standard deviation and t-test for continuous variables; percentages and
chi-squared for categorical variables. Cronbach’s alpha was applied to evaluate the internal consistency of the
WHOQOL-BREF scale. The Spearman correlation and the multiple simple linear regression model (backward stepwise
model) were used to highlight possible correlations between CGI-S, GAF and WHOQOL-BREF scores (dependent
variables) and the variables selected (independent variables). Statistical analysis was carried out using STATA programs
(Stata version 12, 2011). The level of statistical significance was set at p <0.05.
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Ethical Considerations
The study was conducted according to the principles of the Declaration of Helsinki. We obtained the approval of the
Ethics Committee of the Vasta Emilia Nord Area (Prot.n.0009228/19 of 28/03/2019) and the authorization of the AUSL
of Modena (Decision Number 1104 of 23/05/2019). Before participating in the study, each patient gave his/her written
informed consent. Scales were administered after patient’s written informed consent. For each patient, the collected data
were transformed into numerical code then anonymously reported in an Excel database by the study researchers.

Results
Demographic and Clinical Characteristics of the Sample
Our sample consists of 90 patients who agreed to participate in this study after having provided their written informed
consent. Only 3 patients who were asked to participate in the study were excluded because they refused to provide their
informed consent. The patients of our sample were divided into three groups based on the AP-LAI treatment: HAL-D
(n=37), PP1M (n=27) and PP3M (n=26). After 6 months of treatment, 12 patients (13.3%) discontinued therapy with AP-
LAI due to different reasons, as shown in Table 1: patient refusal (6.7%), medical indications (3.3%), ineffectiveness
(1.1%), side effects (1.1%), death (1.1%). Other 5 patients (5.6%) switched from PP1M to PP3M.

The demographic characteristics of the three treatment groups and the patients who discontinued statistically
significantly differed for two variables: occupational status (p=0.003), with a significant prevalence of employed patients
in the PP3M group (59.2%), and socio-economic problems (need for support from the social service), which was more
frequent in the group treated with HAL-D (37.9%) and in that of patients who stopped treatment (41.4%). Among the
demographic characteristics of patients who discontinued the AP-LAI therapy we observed the prevalence of males
(64.4%), an average age of over 50 years, and the Italian nationality (Table 2).

In the three treatment groups, the diagnosis of “paranoid schizophrenia” was prevalent in the groups treated with
HAL-D (32.4%) and PP3M (31.8%), while the diagnosis of “undifferentiated schizophrenia” prevailed in the PP1M
group (35.4%) and that of “delusional disorders” in the PP3M group (Table 3).

The sample was homogeneous for psychiatric comorbidities (including alcohol or substance abuse), present in 18.9%
of individuals (Table 3). The prevalence of medical comorbidity was also homogeneously distributed in the three
treatment groups, with an average prevalence of 50%. In particular, 50% of patients had only one medical comorbidity;
48% had at least two comorbidities. The most frequent medical comorbidity was diabetes mellitus, followed by
dyslipidaemia and arterial hypertension. In our sample, 55 individuals (75%) presented a BMI ≥ 25, which is the
threshold for overweight, with average BMI of 27.46.

The three groups statistically significantly differed (ANOVA, F=6.49, p=0.0005) for the illness duration, which was
significantly longer in patients treated with HAL-D compared to the PP1M 11.76±8.34 and the PP3M (12.23±5.03) group
(Table 3).

Table 1 Reasons for AP-LAI Discontinuation at 6 Month Treatment

Variables Patients Treated
with HAL-D (n=37)

Patients Treated
with PP1M (n=27)

Patients Treated
with PP3M (n=26)

Total (n=90) Statistical Test,
Probability

DISCONTINUATION REASONS, n (%)

Patient refusal 0 2 (7.4%) 4 (15.4%) 6 (6.7%) Pearson χ2=26.24
p=0.010

Ineffective
treatment

1 (2.7%) 0 0 1 (1.1%)

Side effects 0 1 (3.7%) 0 1 (1.1%)

Medical indications 1 (2.7%) 2 (7.4%) 0 3 (3.3%)

Death 1 (2.7%) 0 0 1 (1.1%)
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Table 2 Demographic Characteristics of the Sample

Variables Patients
Treated with
HAL-D (n=34)

Patients
Treated with
PP1M (n=17)

Patients
Treated with
PP3M (n=22)

Patients Who
Discontinued

Treatment (n=17)

Total (n=90) Statistical
Test.

Probability

SEX, n (%)

Male 24 (70.6%) 10 (58.8%) 13 (59.1%) 11 (64.7%) 58 (64%) Test χ2

Female 10 (29.4%) 7 (41.2%) 9 (40.9%) 6 (35.3%) 32 (36%) NS

NATIONALITY, n (%)

Italian 27 (79.4%) 11 (64.7%) 20 (90.9%) 13 (76.5%) 71 (79%) Test χ2

European (non-
Italian)

0 2 (11.8%) 0 0 2 (2%) NS

Extra-European 7 (20.6%) 4 (23.5%) 2 (9.1%) 4 (23.5%) 17 (19%)

YEARS, m±SD

Age 55.9±11.71 50.6±13.44 51.4±13.04 48.3±10.63 52.4±12.34 ANOVA
NS

EDUCATION, n (%)

Primary school 1 (2.9%) 3 (17.6%) 3 (13.6%) 3 (17.6%) 10 (11%) Test χ2

Middle school 12 (35.3%) 9 (52.9%) 10 (45.5%) 5 (29.5%) 36 (40%) NS
High school 17 (50%) 5 (29.5%) 8 (36.4%) 7 (41.2%) 37 (41%)
University 4 (11.8%) 0 1 (4.5%) 2 (11.7%) 7 (8%)

OCCUPATIONAL STATUS, n (%)

Employed 7 (20.6%) 4 (23.5%) 13 (59.1%) 2 (11.8%) 26 (29%) Pearson

χ2 = 24.74

p=0.003

Unemployed 7 (20.6%) 7 (41.2%) 1 (4.5%) 9 (52.9%) 24 (27%)
Retired 10 (29.4%) 2 (11.8%) 3 (13.6%) 1 (5.9%) 16 (18%)
Disabilty pension 10 (29.4%) 4 (23.5%) 5 (22.7%) 5 (29.4%) 24 (27%)

MARITAL STATUS, n (%)

Single 18 (52.9%) 5 (29.4%) 10 (45.5%) 8 (47%) 41 (46%) Test χ2

Married -with
partner

8 (23.5%) 7 (41.2%) 5 (22.7%) 4 (23.5%) 24 (27%) NS

Separated/
divorced-widowed

8 (23.5%) 5 (29.4%) 7 (32.8%) 5 (29.5%) 25 (28%)

HOUSING CONDITION, n (%)

Alone 11 (32.4%) 2 (11.8%) 5 (22.7%) 3 (17.6%) 21 (23%) Test χ2

With family of
origin

10 (29.4%) 3 (17.6%) 8 (36.4%) 5 (29.5%) 26 (29%)

With acquired
family

7 (20.6%) 8 (47.1%) 6 (27.3%) 5 (29.5%) 26 (29%) NS

With others 5 (14.7%) 4 (23.5%) 3 (13.6%) 3 (17.6%) 15 (17%)
Residential facilities
or communities

1 (2.9%) 0 0 1 (5.8%) 2 (1%)

SOCIO-ECONOMIC PROBLEMS, n (%)

Present (need for
social service
support)

11 (32.4%) 4 (23.5%) 2 (9.1%) 12 (70.5%) 29 (32.2%) Pearson

χ2 = 17.44

p=0.001

Note: NS=Not Significant.
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Pharmacological Variables in the Three AP-LAI Groups
The clinical reasons for the introduction of long-acting therapy do not differ between the three LAI groups, in which poor
adherence was the prevalent motivation (89%) (Table 4). We observed a statistically significant difference (p=0.0000) in
the duration of treatment with the long-acting drug, which was approximately three and a half years in the HAL-D group,
approximately two and a half in the PP1M and almost two years for the PP3M (Table 4). The mean LAI antipsychotic
posology taken during the evaluation period was 112.5 mg (median 100 mg, with min-max values: 25–225 mg) for HAL-
D, 85.29 mg (median 75 mg, with min-max values: 50–150 mg) for PP1M, and 293.27 mg (median 263, with min-max
values: 175–525 mg) for PP3M (Table 4). The average interval between administrations was different in accordance with
the prescription indications: 25.56 days for HAL-D, 29.35 for PP1M and 87.27 for PP3M.

Table 3 Clinical Characteristics of the Sample

Variables Patients Treated
with HAL-D

(n=34)

Patients
Treated with
PP1M (n=17)

Patients
Treated with
PP3M (n=22)

Patients Who
Discontinued

Treatment (n=17)

Total (N=90) Statistical
Test,

Probability

PSYCHIATRIC DIAGNOSIS (ICD-9-CM), n (%)

Simplex
schizophrenia

3 (8.8%) 1 (5.8%) 0 1 (5.8%) 5 (5.6%) Test χ2

NS

Disorganized
schizophrenia

0 0 1 (4.5%) 0 1 (1.1%)

Paranoid
schizophrenia

11 (32.4%) 1 (5.8%) 7 (31.8%) 3 (17.6%) 22 (24.5%)

Residual
schizophrenia

2 (5.9%) 0 1 (4.5%) 0 3 (3.3%)

Schizoaffective
disorder

7 (20.6%) 4 (23.5%) 4 (18.2%) 5 (29.5%) 20 (22.2%)

Undifferentiated
schizophrenia

8 (23.5%) 6 (35.4%) 2 (9.2%) 3 (17.6%) 19 (21.1%)

Delusional
disorders

3 (8.8%) 5 (29.5%) 7 (31.8%) 5 (29.5%) 20 (22.2%)

PSYCHIATRIC COMORBIDITIES (Substance and Alcohol Abuse Included), n (%)

Present 4 (11.8%) 3 (17.6%) 4 (23.5%) 6 (18.2%) 17 (18.9%) Test χ2

NS

MEDICAL COMORBIDITIES, n (%)

Present 16 (47.1%) 8 (47.1%) 14 (63.6%) 7 (41.2%) 45 (50%) Test χ2

NS

PSYCHIATRIC HOSPITALIZATIONS, m ±DS

Number 2.75±1.64 1.82±1.07 2.18±1.59 2.82±1.51 2.45±1.54 ANOVA
NS

DURATION OF PSYCHIATRIC DISORDER, m±DS

Years 18.44±6.19 11.76±8.34 14.41±4.32 12.23±5.03 15.02±6.61 ANOVA

F=6.49
p=0.0005

Note: NS=Not Significant.
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Associated oral drugs were prescribed in 64.4% of the sample on average. The three LAI treatment groups differed
statistically significantly at both 6 months (p=0.011) and 12 months (p=0.002) for associated oral therapy, which
prevailed in the HAL-D group (Table 4). No statistically significant difference was observed between 6 and 12 months
of all three AP-LAI treatments. Regarding the pharmacological classes of the associated therapies, we did not observe
any statistically significant difference in the three treatment groups (Figure 1).

Urgent Psychiatric Consultations, Hospitalizations and Side Effects at 1-Year AP-LAI
Treatment
Comparing the three AP-LAI treatments, there were no statistically significant differences in urgent psychiatric consultations
or in the number and days of hospitalizations (ANOVA test) after 12 months of AP-LAI treatments (Table 5). 49.3% of

Table 4 Pharmacological Variables of AP-LAI Treatments

Variables Patients Treated
with HAL-D (n=34)

Patients Treated
with PP1M (n=17)

Patients Treated
with PP3M (n=22)

Total
(n=73)

Statistical
Test.

Probability

DURATION OF TREATMENT, m±SD

Days of therapy 1232.93±431.29 940.35±392.66 631.60±90.71 972.88

±432.33

ANOVA F=19.06
p=0.000

MOTIVATIONS FOR LAI PRESCRIPTION, n (%)

Lack of therapeutic adherence 33 (97.1%) 15 (88.2%) 17 (77.3%) 65

(89%)

Test χ2

NS

Patient’s choice 1 (2.9%) 2 (11.8%) 2 (9.1%) 5 (7%)

Unsatisfactory clinical response 0 0 2 (9.1%) 2 (3%)

Intolerance to other drugs 0 0 1 (4.5%) 1 (1%)

FREQUENCY OF ADMINISTRATION, m±SD

Days 25.56±6.14 29.35±3.04 87.27±4.56 45.04
±28.42

ANOVA
F=1078.09

p=0.0000

POSOLOGY (mg)

Mean±SD 112.5±54.79 85.29±36.51 293.27±130.61 - -

Median (min-max) 100 (25–225) 75 (50–150) 263 (175–525) - -

SIDE EFFECTS, n (%)

Patients with side effects during
1-year AP-LAI treatments

6 (17.6%) 15 (88.2%) 15 (68.2%) 36

(49.3%)

Pearson
χ2 =14.83
p=0.001

ASSOCIATED ORAL PSYCHOPHARMACOLOGICALTHERAPY, n (%)

Patients with associated oral
therapy at 6-month AP-LAI

30 (85.7%) 13 (50%) 17 (65.4%) 60

(69%)

Pearson
χ2 = 9.11
p=0.011

Patients with associated oral
therapy at 12-month AP-LAI

29 (85.3%) 7 (41.2%) 11 (50%) 47
(64%)

Pearson
χ2 = 12.46

p=0.002

Note: NS=Not Significant.
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patients in the three treatment groups presented side effects (Table 5), with a statistically significant difference in the three
groups (p=0.001): more individuals (41.7%) in the PP1M and PP3M groups complained of adverse effects (Table 5). In
particular, weight gain prevailed, in a statistically significant way, in the PP3M and PP1M groups (Table 5).

CGI-S, GAF and WHOQOL-BREF Scale Scores at 6- and 12-Month AP-LAI Treatment
The mean score of the CGI-S scale did not show any statistically significant difference in the three treatment groups,
characterized by mild severity (“at the limit of normal”) (Table 6). Likewise, the GAF scale scores were similar in the
three groups, with a medium-high level of global functioning (Table 6). The score of the CGI-S scale at 6 months did not
differ statistically from that obtained at 12 months of treatment, whereas the GAF scores showed a statistically significant
reduction at 12 months compared to those at 6 months, suggesting a further improvement in global functioning (GAF-12
months: m=66.78 ± 1.64 SD; GAF-6 months: m=68.35 ± 1.56 SD; t=−2.44, p=0.01, t-test).

The score of the two items of the WHOQOL-BREF scale, which assess general quality of life and perception of
health respectively, showed that 69% of the respondents rated the quality of life as “good” or “very good”, whereas 3%
called it “bad” or “very bad”. 71% also stated that they were “satisfied” or “very satisfied” with their health, while 13%
were “dissatisfied” or “very dissatisfied”. The percentage of individuals who showed a better perception of Quality of
Life (QOL) and their own health satisfaction (HS) appeared significantly increased after 12 months of treatment with AP-
LAI compared to the previous 6 months, as shown in Figure 2 (12-month QOL vs 6-month QOL: Pearson chi2=36.6;
p=0.000; 12-month HS vs 6-month HS: Pearson chi2 =33.85; p=0.006).

Regarding the total scale and four domain WHOQOL-BREF scores, we did not appreciate any statistically significant
differences in the three AP-LAI treatment groups (Table 6). The reliability of the WHOQOL-BREF scale was confirmed
by the value of Cronbach’s alpha equal to 0.92, which indicates a good internal consistency.

The 12-month WHOQOL-BREF score did not correlate statistically significantly with 12-month CGI-S and GAF
scale scores in the three AP-LAI treatment groups, whereas, the 12-month CGI-S and GAF scale scores in the three LAI
treatment groups were statistically significantly correlated (Spearman’s rho=−0.75, p=0.000).

The multiple linear regression model showed a statistically significant negative correlation of the WHOQOL-BREF
total score with three variables (Table 7): medical comorbidity, presence of socioeconomic problems, and length of
hospitalization during the LAI treatment period.

In our multiple linear regression model, the GAF score was negatively correlated with the 12- month CGI-S score and
with the length of hospitalization during the LAI treatment period, and, positively with medical comorbidity, in
a statistically significant way (Table 7). The CGI-S score was positively correlated with the number of urgent psychiatric
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consultations, disability pension, unemployment and, indirectly, with the prescription of PP3M, in a statistically
significant way (Table 7).

Discussion
The present study compared the effectiveness and quality of life of 1-year treatment with a new long-acting antipsycho-
tic, paliperidone palmitate 3-monthly (PP3M), with its monthly equivalent, PP1M, and a typical AP-LAI, haloperidol
decanoate (HAL-D).

The patients in the three AP-LAI groups were statistically comparable for most demographic and clinical characteristics,
differing significantly only for employment, presence of socio-economic problems and duration of illness. In particular,
employed persons were mostly represented in the PP3M group, unemployed prevailed in the PP1M group and people retired

Table 5 Hospitalizations. Urgent Psychiatric Consultations and Side Effects in 1-Year AP-LAI Treatments

Variables Patients Treated with
HAL-D (n=34)

Patients Treated with
PP1M (n=17)

Patients Treated with
PP3M (n=22)

Total (n=73) Statistical Test.
Probability

HOSPITALIZATIONS, m±DS

Number 0.03±0.17 0.23±0.66 0±0 0.07±0.35 ANOVA
NS

DURATION OF HOSPITALIZATION, m±DS

Days 0.18±1.04 1.7±5.33 0±0 0.48±2.71 ANOVA
NS

URGENT PSYCHIATRIC CONSULTATIONS, m±DS

Number 0.54±1.87 0.47±1.50 0.04±0.21 0.37±1.47 ANOVA
NS

Sedation, n (%)

Present 3 (8.8%) 6 (35.3%) 2 (35.3%) 11 (15.1%) Test χ2

NS

EPS (Extra-Pyramidal Symptoms), n (%)

Present 1 (2.9%) 2 (11.8%) 4 (18.2%) 7 (9.6%) Test χ2

NS

Increased Appetite and Weight, n (%)

Present 6 (17.6%) 13 (76.5%) 9 (40.9%) 28 (38.4%) Pearson χ2=7.63
p=0.022

Decreased libido, n (%)

Present 0 2 (11.8%) 4 (18.2%) 6 (8.2%) Test χ2

NS

Others, n (%)

Present 0 2 (11.8%) 3 (13.6%) 5 (6.8%) Test χ2

NS

BMI, m±SD

Present 27.85±4.61 26.76±8.71 27.38±3.68 27.46±5.57 ANOVA

NS

Note: NS=Not Significant.
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due to disability in the group with HAL-D. Long duration of illness, high number of hospitalizations over life course and
disability pensions were the statistically significantly more frequent characteristics among HAL-D group patients than in the
other two groups. Similarly, the period of long-acting treatment differed in the three groups, being markedly longer for the
HAL-D group, in line with the longer clinical history of these patients, probably because haloperidol decanoate has been used
for many years in clinical practice. Therefore, our group of patients treated with HAL-D could be representative of
a population with long-term maintenance therapy, as suggested by their long history of disease and disability.

Table 6 CGI-S. VGF e WHOQOL-BREF Scores at 6 and 12-Month AP-LAI Treatments

Scales Treatment
Duration

Patients Treated
with HAL-D (N)

Patients Treated
with PP1M (N)

Patients Treated
with PP3M (N)

Statistical Test,
Probability

CGI-S (m±SD) 6 months N=35 N=26 N=26 ANOVA
2.48±1.12 2.58±1.03 2.23±1.18 NS

12 months N=34 N=17 N=22 ANOVA
2.32±0.88 2.47±1.01 2.18±1.05 NS

GAF (m±SD) 6 months N=35 N=26 N=26 ANOVA
64.57±14.37 672.5±14.09 71.54±13.98 NS

12 months N=34 N=17 N=22 ANOVA
64.26±13.44 66.18±14.74 71.13±13.97 NS

WHOQOL-BREF: quality of
life (m±SD)

6 months N=35 N=26 N=26 ANOVA
3.45±0.96 3.59±0.51 3.91±0.96 NS

12 months N=34 N=17 N=22 ANOVA
3.65±0.75 4±0.5 3.77±0.69 NS

WHOQOL-BREF: health
satisfaction (m±SD)

6 months N=35 N=26 N=26 ANOVA
3.45±0.96 3.35±0.93 3.73±0.55 NS

12 months N=34 N=17 N=22 ANOVA
3.58±0.85 3.71±0.75 3.91±1.03 NS

WHOQOL-BREF total (m
±SD)

6 months N=35 N=26 N=26 ANOVA
54.94±7.72 52±8.65 55.23±6.77 NS

12 months N=34 N=17 N=22 ANOVA

55.18±9.78 57.91±7.66 55.68±9.84 NS

Note: NS=Not Significant.
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Furthermore, the differences in the demographic and clinical characteristics of the three treatment groups can be explained by
the prescribing guideline indications, which recommend prescribing a SGA in newly diagnosed patients with schizophrenia,
for their better profile in terms of neurological side effects and greater patient therapeutic adherence.36,61

Regarding the group of patients treated with PP3M, our preliminary results confirm that, in accordance with the
guideline indications, the therapists proposed it to clinically stable patients. This observation was further supported by the
result of multiple linear regression, which showed an inversely significant correlation between the clinical severity scale
(CGI-S) score and the PP3M prescription. Moreover, the majority of patients treated with PP3M had regular employment
and therefore they could benefit from longer drug administration times.

In our sample, medical comorbidity was highly represented, being present in 50% of patients, with a prevalence of
metabolic diseases: 75% of our patients had a ≥25 BMI with an average BMI of 27.46 indicating a state of overweight.
This observation is in line with the literature, which reports a high percentage of metabolic syndrome in patients with
schizophrenia.62

Among our sample, 12 patients discontinued the treatment due to various reasons represented more often by patient
refusal, immediately followed by the change of therapy from PP1M to PP3M.

In particular, in our sample, all discontinuation of PP3M therapy (15.4% of all patients) was caused by patient refusal
to continue it. The number of patients who persisted in LAI treatments is higher than that reported by international
literature,63 probably because the patients enrolled in this study were more careful followed during the LAI treatments,
showing the so-called Hawthorne effect. In any case, our sample can be representative of both Italian patients and mental

Table 7 Statistically Significant Regressions Between WHOQOL-BREF, GAF and CGI-S Scores and Selected Variables

Variables Multiple Linear Regression (Stepwise) Probability

WHOQOL-BREF Global Score

Medical comorbidity Coefficient= −5.45 p=0.007
CI 95%: −9.36; −1.54

Days of hospitalization Coefficient= −1.18 p=0.002
CI 95%: −1.91; −0.45

Socio-economic problems Coefficient= −4.70 p=0.048
CI 95%: −9.35; −0.44

GAF Score

12-months CGI-S score Coefficient= −9.39 p=0.000
CI 95%: 11.93; −6.85

Days of hospitalization Coefficient= −1.36 p=0.024
CI 95%: 2.16; −0.57

Medical comorbidity Coefficient= 4.85 p=0.024
CI 95%: 0.65; 9.05

CGI-S Score

Urgent consultation during LAI treatment Coefficient= 0.15 p=0.031
CI 95%: 0.14; 0.28

Motivations for LAI prescription (PP3M) Coefficient= −1.57 p=0.006
CI 95%: 2.67; 0.46

Invalidity pension Coefficient= 1.14 p=0.000
CI 95%: 0.71; 1.58

Unemployment Coefficient= 0.93 p=0.000
CI 95%: 0.433; 1.42
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health service organization due to the real world design of this study. A recent study has reported a dropout rate of 5% in
the population treated with PP3M for one-year, of which 57% discontinued this LAI treatment due to patients’ refusal to
continue the treatment.64 Among demographic characteristics, the patients who discontinued AP-LAI treatment were
more frequently unemployed, living with a disability pension or presenting socio-economic problems, suggesting that
precarious socio-environmental conditions can reduce adherence to therapy, as reported by other authors.65,66

Furthermore, the older age of patients treated with HAL-D could be inversely related to the likelihood of stopping
treatment with LAI due to longer psychiatric treatments performed or to social environmental conditions such as being
retired, as suggested by other authors.67

In our sample, lack of therapy adherence represented the main reason for choosing all three LAIs, in accordance with
international guidelines.7,29,68,69 The prescription of AP-LAI represented a choice of the patient in only 6.8% of our
sample.

Our results show that the average posology of the three AP-LAIs was lower than the maximum doses indicated in the
technical data sheet. This data, comparable to that of other studies,29,38,70 indicates the prudential attitude of therapists,
which is in accordance with most recent guidelines that recommend prescribing the minimum effective dosage.68 In
particular, the relatively smallest dosages were used in HAL-D treatment, probably due to the known cardiologic and
neurological side effects of this drug, although some clinical studies indicate a dose of 200 mg/month as the most
effective dose for preventing relapses.71 The prudent prescription of LAI drugs was indirectly confirmed by the frequent
use of associated oral therapy, which we observed especially in the HAL-D group, probably due to the low doses
prescribed.

Regarding the primary outcomes of the study we found that, during the 12-month treatment period with the three AP-
LAIs, there were no significant differences in the number and days of psychiatric hospitalizations or in urgent psychiatric
consultations, in line with most studies on AP-LAI.72–77 As evidenced by the registration studies, the new 3-monthly AP-
LAI showed a similar efficacy in comparison with the other monthly treatments.48

Our research did not report any significant difference in the scale scores between 6 and 12 months of AP-LAI
treatments in the three groups, but put in evidence that the perception of QOL and health satisfaction were much
improved at the end of 1-year AP-LAI treatments in comparison with the previous 6 months. These results suggest that
our sample was composed of clinically stable patients, probably maintained so by LAI treatments, which had progres-
sively greatly favoured the improvement of their personal well-being. In fact, the improvement of psychiatric symptoms
can favourably condition the psychological dimension and, indirectly, also the physical and social dimensions, all
determining factors in the subjective quality of life. In our opinion, the clinical stabilization obtained by our patients
with AP-LAI therapy could explain the good quality of life, which, in turn, could reinforce treatment adherence, in line
with other studies that highlighted the close correlation between quality of life perception and clinical improvement.78

The regression between the total WHOQOL-BREF score and our selected variables suggests that medical comorbidity,
precarious socio-economic conditions and duration of hospitalizations could be the worsening factors for quality of life,
as potential conditions of behavioural regression and social exclusion, as indicated by other studies.78,79 This result is in
line with the correlations we found between some variables and specific areas of WHOQOL-BREF, indicating that good
medical, relational and social conditions can favourably condition QOL and in turn conditioned attitude towards
therapy.80 The good value of Cronbach’s alpha confirms the reliability of WHOQOL-BREF scale for measuring quality
of life also studies in a naturalistic setting, as observed by some authors.79

Finally, based on our preliminary data, we highlight that PP3M treatment showed equally effective in preventing
relapses as monthly paliperidone palmitate and a gold standard such as haloperidol, similarly improving quality of life in
our patients after 12 months of treatment. This result is in line with that reported by other recent studies.52,53,81,82

Nevertheless, the relative high rate of PP3M discontinuation due to patients’ refusal should draw our attention to the lack
of therapeutic adherence exhibited by patients with schizophrenia, which is not overcome by well-tolerated and stigma-
reducing treatments such as PP3M. We can hypothesize that the extended interval between injections, which allows
patients greater freedom from therapy, should be integrated into a new therapeutic attitude of the outpatient service in
order to promote good adherence to treatment even in this less stringent therapeutic modality. Therefore, we emphasize
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that more attention to patient therapy attitude and patient-reported outcomes permit us to prescribe a tailored treatment,
preventing its discontinuation.36

Limitations and Advantages of the Study
This study can be considered preliminary given the small sample size, conditioned by the recent and non-extensive use of
PP3M therapy. Furthermore, the non-homogeneity of treatment duration in the three AP-LAI groups and the relatively
short observation period constitute other important limits due to the observational nature of this study. Other limits are
strictly related to study observational design: it was not possible to compare patients’ medical conditions before starting
LAI treatments because many data were not available for all participants (eg the measurement of BMI, which only
currently is part of routine clinical practice; laboratory metabolic profiles, lipid and carbohydrate, etc.); the extrapyr-
amidal effects were not measured in a standardized way (with the administration of specific scales). Moreover,
nonrandomized sample, lack of control group represent other limitations of this study.

Despite the aforementioned limitations, our study represents a faithful observation of psychiatric treatments in an
outpatient service. Moreover, this study has the merit of having analyzed not only data relating to psychopathology or
drug treatment, but also the perception of subjective well-being and personal satisfaction among patients treated with LAI.

Conclusion
In our study, the three AP-LAI treatments showed similar effectiveness in preventing relapses, represented by urgent
psychiatric consultations and hospitalizations, as well as in patients’ perception of quality of life and health satisfaction,
both significantly improved at the end of 12- month treatment. As regards the tolerability profile, the three LAI
antipsychotics were different in the number of side effects recorded, with a clear prevalence of weight gain for the
two groups treated with paliperidone palmitate. About 9% of patients discontinued treatment due to refusal, ineffective-
ness and side effects.

The PP3M showed an efficacy comparable to the other two AP-LAI drugs, with the advantage of reducing the number
of administrations, thus allowing patients greater freedom and lower risk of stigma and dependence on services. At the
same time, the PP3M, ensuring a constant blood plateau for a longer time than the other LAIs, could have contributed to
the low rate of relapse in our sample. A drug like this could further promote rehabilitation and greater social inclusion.
However, we emphasizes that, despite PP3M showing a good tolerability profile, this AP-LAI treatment was interrupted
due to patients’ refusal, suggesting that poor therapeutic adherence represents a critical issue to be resolved in
schizophrenia treatment.

In light of our results, we conclude that antipsychotic therapy in long-acting formulation represents an important
therapeutic option for patients suffering from a serious and long-lasting disorder, which can favour the implementation of
rehabilitative programs and social support as well as regular psychological support. All together these treatments
represent the multimodal approach for reducing severity symptoms and, in the same time, improving social functioning
and subjective well-being in individuals affected by schizophrenia.

This observational investigation helped highlight the complexities of real-world psychiatric activities as well as the
subjective perceptions of individuals treated in a community outpatient service.
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