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Abstract 
This study examined the prevalence of Long Acting Injectable (LAI) antipsy-
chotics prescription and explored the nature and scope of such prescriptions in 
the context of polypharmacy in three major psychiatric treatment facilities in 
Saskatchewan, Canada. A cross-sectional study approach was used to collect 
data on LAI antipsychotics prescription details and de-identified demographics 
on all patients on admission on a specified date at the three study sites. Despite 
the availability of second generation LAI antipsychotics, first generation LAI 
antipsychotics accounted for 83.3% of the prescriptions (N = 96). Risperdal 
Consta was the only second generation LAI antipsychotic medication pre-
scribed out of the six LAI antipsychotics in use. The most commonly prescribed 
LAI antipsychotic was zuclopenthixol decanoate (44.1%, N = 53). Most of the 
LAI antipsychotics were prescribed within the recommended dosages. Biweekly 
administration was the most common interval for the prescription of LAI an-
tipsychotics (75%, N = 90). Polypharmacy was present amongst all patients in-
cluding those on LAI antipsychotics. Co-prescription of antiparkinsonian 
medication was associated with the prescription of LAI antipsychotics. Patients 
with the diagnosis of Schizophrenia had more prescriptions for Zuclopenthixol 
decanoate (44.4%) and Risperidone Consta (24.4%) than those with the diag-
noses of bipolar disorder (23.3% and 14.7%, respectively). A longitudinal ap-
proach to examining the LAI antipsychotic prescription practice would help to 
determine if concomitant prescription of LAI antipsychotics is associated with 
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decrease in oral antipsychotic load. 
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1. Introduction 

Growing awareness about mental illnesses among the general population had led 
to the development of strategies to reduce the suffering and impairment of func-
tioning associated with mental illness. Psychopharmacology helps in the devel-
opment of psychotropic medications which are used in the management of 
mental illnesses. Psychotropic medications are very useful in managing mental 
illnesses, usually administered orally and by intramuscular routes. Challenges re-
lated to poor adherence to medications coupled with the ingenuity of the medical 
profession and pharmaceutical industry led to the development of forms of psy-
chotropic medications that only need to be administered at long intervals ranging 
from weeks to months. An offshoot of this is the utilization of long-acting in-
jectable (LAI) antipsychotics to address some of the challenges of chronic psy-
chotic disorders like schizophrenia and bipolar disorders. LAI antipsychotics are 
primarily used for the management of schizophrenia, a major mental disorder 
affecting approximately 1% of global population (Song et al., 2017) [1]. Long 
acting antipsychotics have demonstrable efficacy in the management of patients 
with bipolar disorder (Bond, Pratoomsri, & Yatham, 2007 [2]; De Risio & P. 
Lang, 2014 [3]; Malempati, Bond, & Yatham, 2008 [4]). 

Lifetime prevalence of these major psychotic disorders varies, a recent study 
indicated lifetime prevalence of 2.47% for all psychotic disorder, 1.25% for 
schizophrenia, 0.15% for delusional disorder, 0.38% for psychotic disorder not 
otherwise specified, 0.31% for bipolar disorder with psychosis and 0.33% for de-
pressive disorder with psychosis (Chang et al., 2017) [5]. Clinical psychiatry 
continues to establish that the use of antipsychotics is the mainstay of the man-
agement of psychotic disorders and their use continues to be popular among pa-
tients suffering from other psychiatric disorders (Nørgaard, Jensen-Dahm, 
Gasse, Hansen, & Waldemar, 2017 [6]; Weber, Wehr, & Duchemin, 2016 [7]). 
The use of antipsychotics in chronic psychotic disorders has been demonstrably 
associated with improved outcomes as they relate to risk of relapse, rehospitali-
sation and quality of life (Bossie, Alphs, & Correll, 2015 [8]; Suzuki, 2016 [9]). 

There are numerous studies reflecting that the use of antipsychotics in various 
forms at different healthcare settings is widespread in Canada (Doey, Handel-
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man, Seabrook, & Steele, 2007 [10]; Larose, Landry, & Collerette, 1999 [11]; 
Martin, Arora, Fischler, & Tremblay, 2017 [12]; Warnock, Ferguson, & Lam, 
2014 [13]). Numerous studies highlighted different aspects and issues related to 
antipsychotic drug prescriptions namely, associated side effects compliance, 
polypharmacy, co-prescription, refusal, prevalence, appropriateness and judi-
ciousness of their use (Heald, Livingston, Yung, & De Hert, 2017 [14]; Herr et 
al., 2017 [15]; Warnock et al., 2014 [13]).  

The development and subsequent use of LAI antipsychotics emerged as a re-
sult of problems related to the use of oral forms of antipsychotics, principally, 
poor adherence to treatment. LAI antipsychotics were also considered as good 
options for patients who have swallowing difficulty, problems remembering to 
take medication regularly and those who prefer not having to take oral medica-
tions daily. Comparatively, oral antipsychotics are more frequently prescribed 
than long-acting preparations due to various reasons like tolerability and physi-
cians related factors (Hamann, Kissling, & Heres, 2014) [16]. 

The use of LAI antipsychotics in clinical psychiatry continues due to their ef-
ficacy and the presence of patient-related characteristics. Many factors including 
but not limited to medical history, level of insight, risks to patients and the per-
sonal preferences of both patient and clinician are very relevant in deciding on 
the use of LAI antipsychotics (Wu, Baillargeon, Grady, Black, & Dunn, 2001) 
[17].  

In an overview of available evidence justifying the comparative benefits of 
second-generation antipsychotics and LAI antipsychotics, long-acting agents are 
unequivocally superior to oral antipsychotics and that their use should be con-
sidered in all patients for whom long-term use is indicated (Fazel & Danesh, 
2002) [18]. Research studies and reviews highlighted that second-generation an-
tipsychotics do not improve medication adherence, however the concerns related 
to loss of autonomy by patients and lack of acceptance for long-acting antipsy-
chotics are not well studied (Fazel & Danesh, 2002) [18]. Compliance with medi-
cations has been shown to improve with long term administration of long-acting 
antipsychotic injections (Baweja, Sedky, & Lippmann, 2012) [19]. Other possible 
benefits associated with the use of long-acting antipsychotic preparations include 
reduction in violence (Arango, Bombin, Gonzalez-Salvador, Garcia-Cabeza, & 
Bobes, 2006 [20]; Buckley, Noffsinger, Smith, Hrouda, & Knoll, 2003 [21]; Priebe 
et al., 2009 [22]).  

The older generation of LAI antipsychotics namely haloperidol decanoate, 
fluphenazine decanoate, fluspirilene, pipotiazine palmitate, zuclopenthixol de-
canoate and flupentixol decanoate have earned their place amongst antipsychot-
ics in terms of clinical efficacy. Additionally, the new second generation LAI an-
tipsychotics like Risperidone consta and Paliperidone palmitate, have become 
increasingly popular as very efficacious antipsychotics (Arnold, Giebe, Winne-
feld, & Klein, 2002 [23]; Barnes, Shingleton-Smith, & Paton, 2009 [24]; Bobo & 
Shelton, 2010 [25]; Lasser, Bossie, Gharabawi, & Turner, 2004 [26]).  
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Studies have found LAI antipsychotic medication adherence rates ranged 24% 
- 90% for all antipsychotics (Cramer & Rosenheck, 1998 [27]; Graffino, Monte-
magni, Mingrone, & Rocca, 2014 [28]) and ranged 0% - 54% for LAI antipsy-
chotics (Young, Spitz, Hillbrand, & Daneri, 1999) [29]. Overall, there is some 
consensus that LAI antipsychotics improve compliance, thus reducing hospi-
talization and relapse rates (Achilla & McCrone, 2013 [30]; Graffino et al., 2014 
[28]). Essentially, there are myriads of reasons as to why patients are prescribed 
long-acting antipsychotic injections and perhaps equally so, there are many rea-
sons why patients’ adherence to them remain very variable. In spite of their nu-
merous advantages in terms of compliance with antipsychotics and consequent 
clinical improvements, the rate of prescriptions for LAI antipsychotics does not 
reflect the level of non-adherence to antipsychotics as there are many factors af-
fecting prescription for long-acting antipsychotics.  

Many studies have shown the rates of use of long-acting antipsychotics in 
various psychiatric populations nonetheless this study was intended to provide 
insight into the prevalence and use of LAI antipsychotics in three major psychi-
atric treatment facilities in Saskatchewan, Canada. 

2. Setting and Methods 

This one day cross-sectional study was conducted at three psychiatric treat-
ment settings in Saskatchewan, Canada viz., Regional Psychiatric Centre 
(RPC-Forensic psychiatry), Dube Centre (DC-General psychiatry) and Sas-
katchewan Hospital North Battleford (SH-Forensic and general psychiatry). The 
RPC, located in Saskatoon, Saskatchewan, Canada, is a multi-level secure psy-
chiatric hospital established with a capacity of 206 beds consisting of 194 for 
men and 12 for women (RPC, 2009) [31]. The RPC which is owned and operated 
by the Correctional Service of Canada serves the three Prairie Provinces al-
though often admits patients that are federal prisoners from other regions in 
Canada. The RPC established in 1978 is an accredited psychiatric hospital oper-
ated in accordance with the provisions of the memorandum of agreements be-
tween the Government of Canada, the University of Saskatchewan and the 
Province of Saskatchewan. The RPC provides acute psychiatric care and reha-
bilitation programs for federally sentenced offenders. In addition, it admits Sas-
katchewan provincial inmates in need of psychiatric services in a maxi-
mum-security environment, individuals admitted for pre-trial psychiatric as-
sessment and those found to be not criminally responsible on account of mental 
disorders. The RPC qualifies as a high-level secure hospital according to Thom-
son’s criteria, and these imply that “these hospitals have a secure perimeter fence 
with powerful lighting, cameras and motion detectors. Security procedures vary 
in each institution but most have airport-style security measures such as X-ray 
screening and metal detectors. Personal alarms, air-lock entries to wards and 
security policies, for example on random searches, are routine” (Thomson, 
2000) [32]. The DC is located on bank of South Saskatchewan River, near Royal 
University Hospital in Saskatoon, Saskatchewan. The DC has 54 beds for adults 

https://doi.org/10.4236/oalib.1106530


O. O. Adelugba et al. 
 

 

DOI: 10.4236/oalib.1106530 5 Open Access Library Journal 
 

plus 10 beds in a separate section for children and youth, including a dedicated 
adolescent unit. The DC provides an ideal environment for mental health pa-
tients and their families to receive care, including extended visiting hours and 
enhanced programming on evenings and weekends. The SH is a large pavil-
ion-style mental institution located in North Battleford, Saskatchewan. The SH’s 
total bed capacity is 178 beds, 25 of which are for forensic patients. It is the only 
psychiatric rehabilitation facility for the province of Saskatchewan in Canada. 

Data were collected from all the three sites on the same day using same data 
collection format. Data on clinical diagnoses and medication prescriptions for all 
the inpatients on that particular day were collected from the patient files. Data 
on the clinical variables and co-prescriptions were also collected. There was no 
direct contact with the patients in this study. Ethical approvals were obtained 
from the relevant authorities. All the patients in different treatment settings were 
grouped into four age groups (<25 years, 26 - 45 years, 46 - 65 years and >66 
years) using quartile function in the IBM SPSS (SPSS, 2011) [33]. The patients 
were also grouped into gender (men and women). Those patients on LAI antip-
sychotic prescriptions were further analyzed to determine additional details of 
prescriptions. Patients with the diagnosis of schizophrenia and with prescription 
for LAI antipsychotics were matched for age with patients having same diagnosis 
but without prescription for LAI antipsychotics to study the similarities and dif-
ferences between the two groups. 

3. Results 
3.1. Demographics 

There were 381 patients consisting of 292 (76.6%) men and 89 (23.4%) women 
on admission at the three sites at the time of study. Only 33 (8.7%) were more 
than 66 years old, those between the ages of 26 and 65 constituted 76.6% (292) 
and those less than 25 years were 56 (14.7%).  

3.2. Prescriptions 

Out of the 381 patients on admission, 120 (31.4%) were on LAI antipsychotics 
and of the 176 patients with the diagnosis of schizophrenia, 84 (47.7%) were 
prescribed LAI antipsychotics. The prevalence of prescriptions for LAI antipsy-
chotics in all the study sites ranged from 13.3 to 62.6 percent, Saskatchewan 
hospital being the highest compared to the other two sites (Table 1). Although 
there were more men patients than women yet the prescriptions for LAI antip-
sychotics were 42.7% and 28.1% amongst women and men (Table 1). There was 
an increase in the prescriptions for LAI antipsychotics with the age (Table 1). 
The study revealed that the there was a direct linear relationship between the 
mean age and percentage of patients on long-acting antipsychotics injections (R2 
= 0.69, Figure 1). 

Overall, 120 patients (31.5%) were prescribed LAI antipsychotics and the 
proportions of patients varied widely between the study sites with SH having the 
highest proportion compared to DC and RPC (Table 2).  
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3.3. Diagnoses 

There were 176 (68.7%) patients with the diagnosis for schizophrenia (Table 2). 
Among patients with schizophrenia, comparatively more were on LAI antipsy-
chotics at SH followed by DC and RPC (Table 2). Only 5.2% (n = 20) of the pa-
tients in this study had diagnosis of bipolar disorder, highest being at RPC fol-
lowed by DC and SH (Table 2). The proportion of patients with the diagnosis of 
bipolar disorder and having prescriptions for LAI antipsychotics were more at 
SH followed by RPC and DC (Table 2). 

 

 
Figure 1. Relationship between mean age and percent of patients on Long 
Acting Injections. 

 
Table 1. Demographic profile of patients on antipsychotics administered as LAI and 
through other routes at three different psychiatric treatment facilities. 

Particulars Route 

Psychiatric treatment centres 
Overall 

RPCa Dubeb Sask Hospitalc 

N % N % N % N % 

Gender 

Female 
LAI 1 9.0 5 15.6 32 69.6 38 42.7 

Other 10 91.0 27 84.4 14 38.4 51 57.3 

Male 
LAI 23 13.5 4 13.8 55 59.1 82 28.1 

Other 147 86.5 25 86.2 38 40.9 210 71.9 

Age 
groups 
(Years) 

<25 
LAI 2 7.7 0 0.0 4 40.0 6 10.7 

Other 24 92.3 20 100.0 6 60.0 50 89.3 

26 - 45 
LAI 16 17.4 4 22.2 32 71.1 52 33.5 

Other 76 82.6 14 77.8 13 28.9 103 66.5 

46 - 65 
LAI 6 10.3 4 23.5 36 58.1 46 33.6 

Other 52 89.7 13 76.5 26 41.9 91 66.4 

>66 
LAI 0 0.0 1 16.7 15 68.2 16 48.5 

Other 5 100.0 5 83.3 7 31.8 17 51.5 

 
Total 

LAI 24 13.3 9 14.8 87 62.6 120 31.5 

Other 157 86.7 52 85.2 52 37.4 261 68.5 

Grand total  181  61  139  381  

aRegional Psychiatric Center (RPC), Saskatoon. bInpatient facility at the University of Saskatchewan, Saska-
toon (Dube). cSaskatchewan Hospital, North Battleford (Sask Hospital).  
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Table 2. Diagnoses of the patients on LAI antipsychotics at three different psychiatric 
treatment facilities. 

Particulars 
Psychiatric treatment centres 

Overall 
RPCa Dubeb Sask Hospitalc 

Total 
N 

181 
% 

47.5 
N 
61 

% 
16.0 

N 
139 

% 
36.5 

N 
381 

% 
100 

LAI 24 13.3 9 14.8 87 62.6 120 31.5 

Schizophrenia 

Total 70 39.8 20 11.4 86 48.9 176 100 

LAI 19 27.1 7 35.0 58 67.4 84 47.7 

Non-LAI 51 72.9 13 65.0 28 32.6 92 52.3 

Bipolar  
disorder 

Total 11 55.0 7 35.0 2 10.0 20 100 

LAI 4 36.4 1 14.3 2 100 7 35.0 

Non-LAI 7 63.6 6 85.7 0 00.0 13 65.0 

Others* 

Total 100 54.0 34 18.4 51 27.6 185 100 

LAI 1 01.0 1 02.9 27 52.9 29 15.7 

Non-LAI 99 99.0 33 97.1 24 47.1 156 84.3 

*Depression, substance use, Borderline, Antisocial personality disorder. aRegional Psychiatric Center (RPC), 
Saskatoon. bInpatient facility at the University of Saskatchewan, Saskatoon (Dube). cSaskatchewan Hospital, 
North Battleford (Sask Hospital).  

 
The overall medication prescriptions per patient were 5.9, highest being at SH 

(7.1) followed by DC (5.3) and RPC (5.5). The prescription per patient for psy-
chotropic medications were 2.3, 2.8 and 3.6, and for non-psychotropic medica-
tions were 3, 2.7 and 3.5 at RPC, DC and SH respectively.  

3.4. Types of LAI Antipsychotics 

Six different LAI antipsychotics, mostly first-generation antipsychotics namely; 
Zuclopenthixol decanoate, Flupentixol decanoate, Fluphenazine decanoate, 
Haloperidol decanoate, Pipotiazine palmitate and Risperidone consta were in 
use at the three study sites (Figure 2). The most frequently prescribed LAI an-
tipsychotic was Zuclopenthixol decanoate constituting 44.1% (n = 53) of all pre-
scriptions for LAI antipsychotics followed by Risperidone consta (20%, n = 24), 
Flupentixol decanoate (17.5%, n = 21), Fluphenazine decanoate (10%, n = 12), 
Haloperidol decanoate (5%, N = 6) and Pipotiazine palmitate (3.3%, N = 4). A 
comparison of the average dose prescribed and the Canadian Compendium of 
pharmaceuticals and specialties (CPS, 2018) [34] recommended maximum dose 
for the six different long acting antipsychotics used at the three study sites is 
presented in Table 3. The results revealed that all the LAI antipsychotic pre-
scriptions were either equal to or lower than the maximum recommended doses 
except for one patient to whom Flupentixol decanoate was prescribed in excess 
of the recommended dose per week (Table 3). 

The average doses for patients receiving LAI antipsychotics once in two weeks 
were, flupentixol decanoate 44.7 mg, fluphenazine decanoate 33 mg, haloperidol 
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decanoate 59.2 mg, pipotiazine palmitate 25.5 mg, Risperidone Consta 18.3 mg 
and zuclopenthixol decanoate 126.5 mg (Table 3).  

 
Table 3. Prescription and dosage of LAI antipsychotics at three different psychiatric treatment centers. 

Medications 
Observed  

frequency of 
administration 

Patients  
(N) 

Number of  
Patients  
on LAI  

antipsychotics  
at study sites 

Average 
Dose (mg) 

Minimum 
Dose (mg) 

Maximum 
Dose (mg) 

Average prescribed 
doze per study  
site (mg/week) 

Overall  
Average 

prescribed 
dose 

(mg/week) 

Maximum 
recommended 

doze 
(mg/week) 
(CPS, 2018) 

[34] RPC DC SH RPC DC SH 

Flupentixol 
decanoate 

10 Days 1 1 0 0 100.00 100.00 100.00 

70 - 19.35 44.7 ± 35.8 40 

1 month 1 0 0 1 20.00 20.00 20.00 

2 weeks 13 0 0 13 43.08 20.00 100.00 

3 weeks 2 0 0 2 60.00 60.00 60.00 

4 weeks 4 0 0 4 43.75 20.00 75.00 

Total 21 1 0 20    

Fluphenazine 
decanoate 

2 weeks 7 2 1 4 77.14 25.00 175.00 

30.47 50 18.62 33.0 ± 15.8 50 
3 weeks 2 0 0 2 62.50 25.00 100.00 

4 weeks 3 2 0 1 17.00 1.00 25.00 

Total 12 4 1 7    

Haloperidol 
decanoate 

2 weeks 4 1 1 2 162.50 100.00 250.00 

41.6 50 86.1 59.2 ± 23.6 100 3 weeks 2 1 0 1 100.00 100.00 100.00 

Total 6 2 1 3 141.67 100.00 250.00 

Pipotiazine 
palmitate 

2 weeks 2 0 0 2 62.50 50.00 75.00 

- 19.7 31.25 25.5 ± 8.2 83.3 
3 weeks 1 0 1 0 100.00 100.00 100.00 

4 weeks 1 0 1 0 25.00 25.00 25.00 

Total 4 2 0 2    

Risperidone 
consta 

1 month 1 0 0 1 37.50 37.50 37.50 

15.62 21.8 17.6 18.3 ± 3.2 25 
2 weeks 22 6 2 14 35.89 12.50 50.00 

3 weeks 1 0 0 1 37.50 37.50 37.50 

Total 24 6 2 16    

Zuclopenthixol 
decanoate 

10 Days 1 0 1 0 350.00 350.00 350.00 

97.7 165 116.9 126.5 ± 34.7 600 

1 month 1 0 0 1 200.00 200.00 200.00 

1 weeks 1 1 0 0 100.00 100.00 100.00 

2 weeks 42 10 2 30 245.83 75.00 400.00 

3 weeks 4 0 0 4 187.50 150.00 200.00 

4 weeks 4 0 0 4 325.00 200.00 400.00 

Total 53 11 3 39    

Grand Total 120 24 9 87         
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Figure 2. Use of long-acting antipsychotic injections at three different psy-
chiatric treatment facilities (Percentage of patients on LAI antipsychotics). 

3.5. Dosage Schedules 

Overall, the dosage interval for all the LAI antipsychotics injections ranged from 
once a week to once in four weeks at all the study sites. The most common In-
terval of administration was once in two weeks (N = 90, 75%), other intervals of 
administrations were once a week (N = 1, 0.8%), once in 10 days (N = 2, 1.6%), 
thrice a week (N = 12, 10%) and every 4 weeks (N = 15, 12.5%). Noteworthy was 
the fact that 10 (83.3%) out of the recorded 3-weekly injection was in the SH. 
The proportion of each of the LAI antipsychotic injections given at 2 weeks in-
tervals were Zuclopenthixol decanoate 79.2% (N = 42), Risperidone consta 
91.6% (N = 22), Pipotiazine palmitate 50% (N = 2), haloperidol decanoate 66.7% 
(N = 4), Fluphenazine decanoate 58.3% (N = 7) and Flupentixol decanoate 69% 
(N = 13). 

3.6. Polypharmacy 

Co-prescriptions with other psychotropic medications were observed amongst 
patients on LAI antipsychotics. The 55.8% patients (N = 67) on LAI antipsy-
chotic had prescriptions for antiparkinsonian medications ostensibly to control 
the extrapyramidal side effects of antipsychotics. A lower percentage (22.2%, N 
= 13) of co-prescription of antiparkinsonian agents was reported at DC, while 
comparatively higher percentages of 54.2% (N = 98) and 56.6% (N = 79) were 
reported for RPC and SH respectively. In terms of each LAI antipsychotic, 
Risperidone was associated with highest number of co-prescriptions with anti-
parkinsonian agent (45.8%, N = 11). Pipotiazine was associated with the least 
proportion of patients who had concomitant prescriptions for antiparkinsonian 
agents.  

However, co-prescription with additional oral antipsychotics was observed in 
107 (89.17%) patients. Out of the patients on additional antipsychotics 58 
(48.3%) had additional prescriptions for one antipsychotic agent and 37 (30.8%) 
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and 12 (10%) had concomitant prescriptions for two and three oral antipsychot-
ics respectively. 

In terms of co-prescriptions with antidepressants, most patients on LAI an-
tipsychotic (N = 86, 71.7%) did not have prescriptions for antidepressant medi-
cations. However, 29 (24.2%) and 5 (4.2%) had concomitant prescriptions for 
one and two antidepressant medications respectively. In the same vein, majority 
of the patients on LAI antipsychotics (N = 68, 56.7%) did not have prescriptions 
for mood stabilizers. Among those who had prescriptions for mood stabilizers, 
42 (35%) had prescription for one, 9 (7.5%) for two and 1 (0.8%) for three addi-
tional mood stabilizers. 

3.7. Comparison amongst Patients with Schizophrenia 

Seventy-eight (78) patients with the diagnosis of schizophrenia who had pre-
scriptions for LAI antipsychotics were matched for age and diagnoses with 78 
patients without prescriptions for LAI antipsychotics but were on oral antipsy-
chotics. The majority of patients in the LAI antipsychotics group (N = 42, 
53.8%) also had prescriptions for antiparkinsonian medications whereas only 
21.8% (N = 17) of the patients on only oral antipsychotics had prescriptions for 
antiparkinsonian agents. This trend was observed at each of the three study sites. 
Mood stabilizers were prescribed to 33.3% (N = 26) of the patients in the LAI 
antipsychotics group compared to 28.2% (N = 22) of patients in the non-LAI an-
tipsychotics group. Of those without LAI antipsychotic prescriptions, 30.8% (n = 
24) had prescriptions for antidepressants whereas in those who had prescription 
for LAI antipsychotics 26.9% (n = 21) had prescription for antidepressants.  

The statistical analysis revealed that Flupentixol decanoate with two-weekly 
prescription interval at SH had a mean value (mg) of 43.1 ± 24.96 (N = 13) and 
those with four-weekly prescription interval had a mean value 43.8 ± 22.86 (N = 
4). The two-weekly prescription interval for Fluphenazine decanoate at SH had a 
mean value of 41.3 ± 11.81 (N = 4). Risperidone Consta with two-weekly pre-
scription interval at RPC had a mean value of 31.3 ± 10.45 (N = 6) but the mean 
value at SH was 37.5 ± 12.01 (N = 14), the difference was not statistically signifi-
cant (P = 0.284). The two-weekly prescription interval for Zuclopenthixol de-
canoate at SH was significantly (P = 0.038) higher with a mean value of 262.5 ± 
82.72 (N = 30) compared to RPC having a mean value of 195.0 ± 95.59 (N = 10).  

4. Discussion 

The prevalence for the use of LAI antipsychotics among psychiatric inpatients as 
demonstrated in this study was in line with that reported in another study 
(Rossi, Frediani, Rossi, & Rossi, 2012) [35]. The relatively high prevalence rate of 
47.7% reported in this study for the use of LAI antipsychotics amongst patients 
suffering from schizophrenia falls within the range (4.8% to 66%) reported in 
another study (Rossi et al., 2012) [35]. However, the rate reported in this study 
was comparatively higher and this was likely due to the combination of acute, 
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sub-acute and chronic care patients at two of the three study sites namely RPC 
and the SH which constituted 84% (N = 320) of the study population and 92.5% 
(N = 111) of the patients on LAI antipsychotics. The point prevalence of LAI an-
tipsychotics used in this study mirrored the kind of patients admitted to these 
facilities. The SH has a lower turnaround of patients and more long-stay patients 
whereas the other two facilities have a lot of acute and sub-acute patients. Some 
predictors of LAI antipsychotic use like an earlier age of onset, a more significant 
history of suicide attempts, a history of violent behaviour and a family history of 
schizophrenia were recorded in another study (Albayrak, Unsal, & Beyazyuz, 
2013) [36]. 

One of the interesting findings of this study was that prescriptions for LAI an-
tipsychotics increased with age. Another study has also reported significant as-
sociation between the use of Risperidone LAI and younger age group (Soleman, 
Lam, & Woo, 2017) [37]. Since this was a cross-sectional study involving only 
three centers with limited amount of data, the relationship between prescription 
for LAI antipsychotics and age needs to be studied further. Studies have also 
demonstrated association between prescription for LAI antipsychotics and 
co-prescription with anticholinergics (Rossi et al., 2012 [35]; Sim et al., 2004 
[38]). In this study further analysis of patients suffering from schizophrenia on 
LAI antipsychotics and those without LAI antipsychotics matched for age did 
not show association with co-prescription for anticholinergic medications. 

Polypharmacy of various types like antipsychotic drug polypharmacy and 
psychotropic drug polypharmacy as described in this study had indeed been 
demonstrated in other studies (Acquaviva, Gasquet, & Falissard, 2005 [39]; Tan 
et al., 2008 [40]). 

Evidence from Random Control Trials continues to buttress the lack of con-
vincing relative advantage of new generation LAI antipsychotics over their oral 
preparations (Manchanda et al., 2013) [41]. As with similar studies (Liu et al., 
2015 [42]; Samalin, de Chazeron, Vieta, Bellivier, & Llorca, 2016 [43]) this study 
indicated that first generation LAI antipsychotics were more frequently pre-
scribed than the second-generation LAI antipsychotics. This probably reflects 
the comparative availability of first-generation LAI antipsychotics and their 
tested popularity with psychiatrists and patients. It remains to be studied if cost 
plays any role in the pattern of use of long-acting antipsychotic preparations. In 
this study Risperidone Consta was the only second-generation LAI antipsychotic 
prescribed and it could likely be due to the fact that it was the first atypical an-
tipsychotic available as a LAI antipsychotic formulation and relatively more 
popular among patients and prescribers. Zuclopenthixol decanoate, a first gen-
eration LAI antipsychotic, was the most frequently prescribed in this study as 
was the case in some other studies where second-generation LAI were more 
commonly prescribed (Liu et al., 2015 [42]; Samalin et al., 2016 [43]). However, 
a study conducted by Lammers (Lammers, Zehm, & Williams, 2013) [44] re-
ported flupentixol decanoate as the most frequently prescribed. A lot of factors 
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could have accounted for the difference and preference in the type of LAI antip-
sychotics prescribed and some of these may be related to prescribers, availability 
of LAI antipsychotics, patients’ preference and cost. However, another study 
conducted in Europe had demonstrated that Paliperidone, a second generation 
LAI antipsychotic was the most commonly prescribed long-acting antipsychotic 
(Llorca et al., 2018) [45], it may be due to the fact that this is a more recent study 
and prescribing second generation LAI antipsychotics is now more popular than 
before.This study with a 31.5% prevalence rate of LAI antipsychotics use at all 
the study sites, a sizable proportion of which was in forensic settings reflects 
what had been found in other studies with a range of 20% - 30%. 

The average dose for Risperdal Consta in this study was similar to those found 
in the study conducted by Lambers in British Columbia on patients suffering 
from Schizophrenia (Lammers et al., 2013) [44]. However, the average doses for 
zuclopenthixol decanoate and fluphenazine decanoate were higher in this study 
than what was reported by Lammers (Lammers et al., 2013) [44]. Methodology 
and patient profile might have accounted for the observed differences.  

Studies had shown a wide range of the prevalence of LAI antipsychotics pre-
scription for patients suffering from schizophrenia and other psychotic disor-
ders (Bossie et al., 2015 [8]; Suzuki, 2016 [9]). This study indicated that pre-
scribing LAI antipsychotics does not necessarily mean that the patients would 
be prescribed fewer oral antipsychotics as demonstrated in the study con-
ducted by Armstrong (Armstrong & Temmingh, 2017) [46]. This study and 
other studies showed that patients on LAI antipsychotics were frequently pre-
scribed additional psychotropic medications namely, antidepressants, mood 
stabilizers and antiparkinsonian agents. Another study also confirmed a rela-
tively higher prevalence rate for multiple psychotropics especially antipsychotics 
for patients with schizophrenia, including co-prescription of first generation and 
second generation antipsychotics (Doshi, Pettit, Stoddard, Zummo, & Marcus, 
2015) [47].  

Some previous studies have demonstrated an association between prescription 
for LAI antipsychotics, oral antipsychotics and co-prescription with anticho-
linergic medications (Sim et al., 2004) [38]. In this study, further analysis of pa-
tients diagnosed with schizophrenia and prescribed LAI antipsychotics and 
those without LAI antipsychotics, matched for age, did not show association 
with co-prescription for anticholinergics. However, this study as well as the 
study conducted by Lammers (Lammers et al., 2013) [44] showed a concomitant 
prescription of antiparkinsonian agent for schizophrenic patients prescribed LAI 
antipsychotics compared to those not prescribed LAI antipsychotics. The reality 
of co-prescription of antipsychotics and anticholinergics, desirable as it may be, 
must be evaluated against the impact of such prescriptions on cognitive func-
tions (Rehse et al., 2016) [48] because these two classes of psychotropic medica-
tions have adverse side effects which may compound the debilitating conse-
quences of severe and enduring mental illness for which they are primarily pre-
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scribed. 
Polypharmacy was observed in this study and has been demonstrated by other 

studies (Heald et al., 2017 [14]; Yang et al., 2018 [49]; Yoshio, 2012 [50]). Evi-
dence from available literature from Random Control Trials continues to but-
tress the lack of convincing relative advantage of new generation LAI antipsy-
chotics over their oral preparations (Yoshio, 2012) [50]. Continued high dose 
antipsychotic therapy as indicated by multiple prescriptions for antipsychotics is 
hardly supported by empirical evidence and in fact, available evidence suggests 
the opposite (Suzuki, 2016 [9]; Yamanouchi et al., 2014 [51]). 

Given that most prescriptions for LAI antipsychotics were below the recom-
mended maximum doses and all the patients were on additional oral antipsy-
chotics, further studies are necessary to fully determine the clinical impact of 
prescribing maximum doses of long-acting alone as opposed to the concomitant 
use of oral antipsychotic agents and submaximal doses of LAI antipsychotics.  

Based on the pharmacokinetics of the LAI antipsychotics, their recommended 
dosage intervals range from 1 to 4 weeks in this study as it was so reported in 
another study (Spanarello & La Ferla, 2014) [52]. The dosage interval though in 
keeping with established recommendations needs to be assessed in relation to 
patients’ preferences and desires even if only to improve adherence to treatment. 
Direct clinical patient care experience seems to suggest that most patients prefer 
longer intervals of administration of LAI antipsychotics. 

5. Conclusion 

It can be concluded from this study that the use of LAI antipsychotics was 
common among psychiatric inpatients and most of such prescriptions were 
accounted for by first generation LAI antipsychotics. All prescriptions except 
one were below recommended maximum dose. There were both intra-class 
and inter-class polypharmacy amongst psychiatric patients on admission. 
Co-prescription of oral antipsychotics and LAI antipsychotics was common prac-
tice. It was not possible to determine the stability and duration of the prescrip-
tions for LAI antipsychotics and their benefits over time because of the 
cross-sectional nature of this study. Further follow-up studies would be needed 
to get additional clinical information regarding the use of LAI antipsychotics. It 
remains to be seen if there are advantages that accrue to patients in terms of re-
duction in overall quantity of oral antipsychotic prescriptions which are attrib-
utable to their prescriptions for LAI antipsychotics. 
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