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Abstract
Background: Long-acting injectable antipsychotics improved markedly 
patient adherence to psychotropic agents during the past decade. They 
were used mainly for long-term treatment of schizophrenia. However 
their role in short term or intermittent use or their effect on quality of life 
was not elucidated clearly. 
Objectives: To assess the impact of Long Acting Antipsychotic agents on 
quality of life of schizophrenic patients. 
Methods: This is a retrospective cohort study of psychiatric patients who 
were taking LAIs and/or oral antipsychotic drugs at Mohammad Said 
Kamal Hospital for Mental Illness in Bethlehem and Mental Health Clinic 
of The Ministry of Health in Hebron city during the period of September 
2019 to March 2020. 
Results: Fifty one patients were included in this study, 74% males, age 
50.69 ± 11.14 years old. Average duration of psychiatric disease was 17.78 
± 11.4 years. It was found that 9.6% patients were on oral dosage form 
(category I), 80.4% were on LAI and oral antipsychotics (category II), and 
10% were on LAIs (Category III).
Chi square test showed a significant difference between the 3-categories 
and GAF score (functionality), p=0.003. However, there was insignificant 
difference between the three categories and CGI-S(severity of symptoms) 
scores, p=0.170. When it comes to side effects, there was a significant 
difference among the three categories and DIEPSS, p=0.049. 
Kruskal–Wallis Test showed a significant difference between patients in 
the three categories and number of all drugs, p=0.007. There was also a 
significant difference between CGI-S-normal group and CGI-S-severe 
symptoms group and overall number of drugs used, p=0.02. 
Mann-Whitney test showed a significant difference between number of 
all drugs used and the use of trihexphenidyl, p=0.001. Also there was 
a significant difference between number of antipsychotic drugs alone 
and thrihexphenidyl use, p=0.001. Patients were prescribed LAIs for the 
following reasons: non-adherence (47%), no reason at all (27.4%), patient 
dissatisfaction (13.7%), adherence and patient dissatisfaction (5.8%), side 
effects, convenience (ease of use), and availability of drug, (1.9%), for 
each.
Conclusion: Improvement in functionality of schizophrenic patients goes 
along with use of LAIs either alone or in combination. LAIs improved 
adherence and minimizes polypharmacy.
Keywords: LAIs; Conventional antipsychotic therapy;Adherence; GAF 
score; Quality of life; Psychosocial improvement

Introduction

Long-acting antipsychotic injections (LAIs) were intro-
duced in 1966 in an attempt to improve long-term treat-
ment for schizophrenia. Scientists have previously been 
involved in developing guidelines for the use of injectable 
antipsychotics [1]. Since then, LAIs had evolved markedly 
as potential agents of choice for many reasons such as their 
potential use at the first episode of psychiatric illness, or 
disease early stage, in addition to their in refractive disor-
ders. Many reviews of guidelines for their use in schizo-
phrenia have evolved over the past decade. 

So, why we do need the long-acting (long-term) treatment 
for schizophrenia and other psychotic disorders in the first 
place? 

A plethora of studies was conducted over the past several 
decades on LAIs. The debate about indications and con-
traindications to the use of antipsychotics in general has 
diminished. It was accepted in a wide range that antipsy-
chotics are indicated for treatment of schizophrenia in both 
the short term and long term without focusing on subtype 
of condition, age of patient, or type of appearance. How-
ever, there’s less consensus about the suitable duration of 
treatment, especially for people who have experienced just 
one episode of the disease.

It was not until the 1980’s that placebo-controlled trials 
were first conducted for maintenance after one episode 
[2,3] These studies were generally relatively short-lived 
(1-2 years), given the potential and predictable duration of 
schizophrenia [4].

Although these trials, along with the more natural evalua-
tion of relapse prevention [5] support the superiority of per-
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sistent antipsychotic drugs compared to placebo or no treatment, 
relapse rates even in placebo were generally lower than those 
observed under placebo after multiple seizures of the disease. 
This observation suggested that a large subgroup of people with 
first episode disorder is not at risk of relapse when medications 
are stopped for a year or more. This poses a question over the 
relative necessity or benefit-to-risk ratio of long-term treatment 
after one episode. Data from long-term follow-up studies also 
confirmed the potential heterogeneity of outcomes in schizo-
phrenia, with or without medication [6,7].

It is important to realize that long-term exposure to medicines is 
not without risks generally. Concerns about the development of 
delayed dyskinesia [8] and the negative effects of endocrine and 
metabolism [9] also influenced the benefit-to-risk ratio of long-
term treatments. There is another complication in looking at the 
indications of long-term drug therapy in managing schizophre-
nia. This includes the nature of the disease itself and its potential 
impact on cognitive performance, insight, a tendency to suicide 
or violent behavior and misuse of accompanying materials, and 
social and professional performance.

A disease that can be associated with exacerbations with loss 
of insight and decreased interest in taking the drug, as well as a 
potential risk to itself and others, is a somewhat different set of 
challenges from those associated with less complex changes in 
health. Basically, schizophrenia is a complex condition and most 
patients need long-term treatment because relapse is associated 
with significant personal costs.

When it comes to antipsychotics, adherence is not just a term of 
compliance or a measure of taking or not taking the medication. 
It reflects a deterioration of patient`s mental status, worsening of 
social performance and loss of marginal functionality which is 
already compromised by many aspects of the progressive nature 
of mental condition and side effects of treatment. Non adherence, 
if not caught early, it will hinder psychosocial improvement and 
blurred the fine line between clinical improvement and psycho-
social perfection amongst a wide range of other risk factors.

There is scarcity of studies that address quality of life of schizo-
phrenic patients and their social integration as an optimal goal 
of treatment rather than the opponent inevitable destiny of over-
medication and/or social isolation.

In this study we are trying to quantify the pain and suffering 
of schizophrenic patients in between shortage of drug supply 
and overmedication. In other words, we highlight the need for 
ongoing drug supply when they are mostly needed and holding 
unnecessary drugs.

By using global scales for severity of symptoms, functionality 
assays and side effect evaluation, we clearly define the line be-
tween optimal medical treatment that reinforce social perfor-
mance and over medication or suboptimal therapy that lead to 
deterioration of patient condition or relapse of psychiatric attack.

Methodology

This is a retrospective cohort study by design where we re-
viewed complete profiles of all patients who visited the two hos-
pitals mentioned above during the past 6 months. Out patients, 
18 years of age or older who were diagnosed with schizophre-

nia, bipolar depression, and/or other mood and manic conditions 
who were taking LAIs and/or other antipsychotic or non-psy-
chotropic agents were included in this study. 

Clinical Global Impressions-Severity of Illness Scale (CGI-S), 
Drug-Induced Extrapyramidal Symptoms Scale (DIEPSS), and 
Global Assessment of Functioning (GAF) were used to deter-
mine symptom severity, drug-induced movement disorders, and 
effect of symptoms on a person`s functionality, respectively. Pa-
tients were categorized into 3-therapeutic categories according 
to dosage form(s) of psychotropic drugs used during the past 
6 months; Category I: oral antipsychotics, Category II: combi-
nation antipsychotics (oral and LAIs), Category III: LAIs only. 
A special form was designed to collect data about severity of 
illness, side effects of psychotropic agents, functionality and 
quality of life, psychosocial and socio-demographic data from 
patient’s profiles and from the attending physicians. SPSS ver-
sion 22 was used to analyze the results.

Results

Fifty one patients who were diagnosed with schizophrenia were 
included in this study (74% males), age 50.69 ± 11.14 30-89 
years old. Table 1 below shows their scociodemographic char-
acteristics, severity of their symptoms, drug-induced movement 
disorders, and their day-to-day life activities (functionality) rep-
resented by scores of CGI-S, DIEPSS, and GAF, respectively.

Table 1: Sociodemographic data and patients` distribution ac-
cording to their scores on GAF, DIEPSS, and CGI-S global psy-
chiatric assessment scales.

Variable Number 
(n=51)

Frequency 
(%)

Gender 

Male 38 74.5
Female 13 52.5
Education 

University Graduate 2 3.9
High School 20 39.3
Primary school 18 35.3
No education 11 21.5
Age 

29-48 21 41.1
49-68 27 52.9
≥ 69 3 5.8
Family history of psychiatric 
Illness 

Yes 9 17.7
No 42 82.3
*GAF score

Nov-20 1 1.9
21-30 5 8.8
31-40 4 7.8
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41-50 1 1.9
51-60 3 5.9
61-70 4 7.8
71-80 19 37.3
81-90 10 19.6
91-100 4 7.8
Total 51 100
*DIEPSS

0 1 1.9
2 49 94.2
4 2 3.8
Total 51 100
*CGI-S

1 7 13.7
3 10 19.6
4 7 13.7
5 5 9.8
6 22 43.1
Total 51 100

*GAF: Global Assessment of Functioning. DIEPSS: 
Drug-Induced Extrapyramidal Symptoms Scale, and 
CGI-S: Clinical Global Impressions-Severity of Illness 
Scale.

Patients were categorized into three categories according to 
type of dosage form of antipsychotic agents they were on; 
category I: oral antipsychotic agents (conventional), cate-
gory II: combination of oral antipsychotics and LAIs, and 
category III: LAIs only.

The distribution of patients over the three different mental 
illness scales according to their scores within their catego-
ries was established in Table 2. A comparison between the 
three categories according to dosage form was done using 
Chi square test. There was a significant difference in GAF 
score between the three categories, p=0.003, where patients 
with high scores on GAF were either on combination ther-
apy or IM therapy. There was insignificant difference be-
tween the three categories and CGI-S scores, p=0.170.

There was a significant difference among the three catego-
ries in regard to DIEPSS, p=0.049. In a sense most patients 
on combination therapy or IM alone have suffered less side 
effects comparing to patients on oral dosage form Table 2.

Variables Test statistic Sig. 
GAF score Oral Combination* IM¥

1 – 10 0 (0) 0 (0) 0 (0) 26.857 0.003
11 – 20 0 (0) 2.3 (1) 0 (0)
21 – 30 0 (0) 11.4 (5) 0 (0)
31 – 40 50 (2) 4.5 (2) 0 (0)
41 – 50 25 (1) 0 (0) 0 (0)
51 – 60 0 (0) 6.8 (3) 0 (0)
61 – 70 25 (1) 6.8 (3) 0 (0)
71 – 80 0 (0) 40.9 (18) 33.3 (1)
81 – 90 0 (0) 22.7 (10) 0 (0)
91 – 100 0 (0) 4.5 (2) 66.7 (2)
Total 100 (4) 100 (44) 100 (3)
CGI score 
1 0 (0) 11.4 (5) 66.7 (2) 9.032 0.17
2 0 (0) 0 (0) 0 (0)
3 25 (1) 20.5 (9) 0 (0)
4 0 (0) 13.6 (6) 33.3 (1)
5 25 (1) 9.1 (4) 0 (0)
6 50 (2) 45.5 (20) 0 (0)
Total 100 (4) 100 (44) 100 (3)
DIEPSS score 
1 0 (0) 0 (0) 33.3 (1) 11.983 0.049
2 0 (0) 0 (0) 0 (0)

Table 2:  Comparison between the three categories of patients according to dosage form of §psychotropic drugs used and 
GAF, DEIPPS, or CGI scores.
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In addition to psychotropic agents, patients in this study 
were on numerous types of drugs. Some of them were on 
combination antipsychotic agents and neuroleptics or sed-
atives. Eight subjects were on diazepam, 3 subjects were 
on carbamazepine, 5 were on fluoxetine, 2 were on pro-
methazine, and 2 were using topiramate. In addition to that, 
extensive use of trihexphenidyle, an anticholinergic, was 
observed in this study. It was used in 42 out of 51(82.3%) 
patients regardless of dosage form or generation (2nd or 

1st) of antipsychotic drug they were on. We studied in de-
tails the combination therapy patients were on; data are 
lengthy and not shown here.

However, a Kruskal–Wallis Test was used to determine if 
there was a significant difference between patients who 
were on different number of drugs and CGI-S levels. There 
was a significant difference between CGI-S normal group 
and CGI-S severe symptoms group, p=0.02, due to number 
of drugs used, as shown in Table 3 below.

3 75 (3) 97.7 (43) 66.7 (2)
4 0 (0) 0 (0) 0 (0)
5 25 (1) 2.3 (1) 0 (0)
Total 100 (4) 100 (44) 100 (3)
Note: The value represents percentage (count) *Combination dosage forms: IM and oral antipsychotic drugs, ¥ IM: 
Intramuscular Injections §Psychotropic drugs used: 1st gen.: chlorpromazine, thioridazine, respiridone, haloperidol, 
haloperidol IM, fluphenazine (IM); 2nd gen.: clozapine, quetiapine, olanzapine.

CGI-S levels
X2 SigNormal Border-

line 
Mildly Moder-

ately 
Markedly Severally 

2.4 ± 1.27b 0 ± 0 ab 4.20± 
1.03ab

4.33 ± 
1.14ab

3.40 ± 
1.14ab

4.32 ± 
0.95ac

11.687 0.02

Note: Different letters within row indicate a significant difference at the level   5% (0.02 p ≤ 0.05), the value represent 
means ± SD

Table 3: Comparison of number of all drugs (psychotropic and non-psychotropic agents) and CGI score, using Kruskal 
Walls Test.

Table 4: Differences between the total number of drugs and number of psychotropic drugs in regard to trihexyphenidyl 
use

Moreover, we analyzed the use of trihexphenidyl among 
our patients as a function of number of psychotropic or 
non-psychotropic drugs used. Extensive use of which de-
notes either suffering of overwhelming side effects or dete-
rioration of the patient condition. It might hinder quality of 
life or assessment of patient clinical situation, mask tardive 
dyskinesia and other long term side effects, and blurred 
line between clinical deterioration, progression of condi-

tion, drug-drug interactions, memory compromising and 
perception impairment.

Mann-Whitney test was used where we found a significant 
difference due to number of all drugs used and the use of 
trihexphenidyl, p=0.001. Also there was a significant dif-
ference between number of antipsychotic drugs used and 
thrihexphenidyl use, p=0.001, as show in C below (Table 
4).

Trihexyphenidyl_
used

Trihexyphenidyl-
used 

Mann-Whitney U significance

No. of all drugs 4.22 ±1.037 2.50± 1.5 79.00 0.001

No. of psychiatric 
drugs

2.80±0.749 1.8±0.789 79.00 0.001

Note: The value represents means ± SD

One of the main objectives of this study is to measure the 
effect of dosage form on drug use among subjects of this 
study. Kruskal–Wallis Test showed a significant difference 

between different dosage forms of antipsychotics and num-
ber of all drugs, p=0.007 (Table 5).

Oral drugs *Combination dos-
age forms

IM χ2 Sig. 

3.5 ± 1.291 4.11 ± 1.125 1 ± 0.00 9.843 .007

Note: The values represent means ± SD.  *Combination dosage forms: oral and IM: intramuscular

Table 5: The comparison between type of dosage form used and number of all drugs 
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Patients were prescribed LAIs for the following reasons: 
non-adherence (47%), no reason at all (27.4%), patient dis-
satisfaction (13.7%), adherence and patient dissatisfaction 
(5.8%), side effects, convenience (ease of use), and avail-
ability of drug, (1.9%), for each.

We also studied separately the main reasons patients were 
prescribed LAIs from prescriber’s point of view in the 2 
locations we visited. We found that; LAIs was added to 
regimen or patients were switched to for these reason; ad-
herence (24 patients), for no reason at all (14), patient dis-
satisfaction (7), adherence and patient dissatisfaction (3), 
side effects, convenience (ease of use), and availability of 
drug, (1 patient) for each, Figure 1.

Figure 1: Percentage of patients who were switched to 
LAIs per reason of change.

Discussion

Most schizophrenic patients re-admitted to the hospital 
have demonstrated a degree of non-compliance (non-ad-
herence), and it is often unclear whether or not non-com-
pliance precedes relapse. Using LAIs will allow physicians 
to confirm relapse due to non-compliance despite appropri-
ate medications. This obviously has important implications 
for post-treatment planning regarding the potential need for 
dose change, medication, and psychosocial therapy.

When patients receive LAIs there is certainty about a criti-
cal component in disease management. If the patient misses 
the injection, there is an immediate awareness on the part 
of the clinical team of the need for intervention, yet there 
is also some time to act before the crisis is likely to occur.

This was not applied on the subjects we studied. There was 
no clear measures for close follow up. LAIs were given 
according to availability. Often time, erratic drug supply, 
shortage of these agents, patients` ability to come and col-
lect their medication or taking the injection and family sup-
port, play major role in commitment for LAIs intake.

Misuse of materials strongly predicts no adherence to the 
drug [10,11]. In cases of drug abuse, knowledge that the 
antipsychotic medication has definitely been taken, in the 
form of LAI, is important in determining the cause of pos-
sible subsequent relapse. 

Family relationships often suffer when the uncertainty and 
anxiety associated with the possibility of non-compliance 

and its consequences greatly influence interactions. Many 
relatives and caregivers are directly involved in taking oral 
medications. Since they often face the initial burden (and 
even the threat and physical danger) associated with psy-
chotic relapse, they are particularly sensitive to the issue of 
compliance. Using LAI medications can provide tremen-
dous relief from this anxiety and facilitate the normaliza-
tion of family interactions.

In our study, it was obviously clear the extensive use of tri-
hexphenidyle which implies the majority of patients were 
suffering of whole spectrum of EPS and other medication 
related side effects. In addition, 39% of patients were us-
ing other non-psychotropic agents either to deal with side 
effects or to control prognosis of the condition regardless 
of their use of trihexphenidyle, and most often in addition 
to it. 

Many reports evaluated predictors and risk factors for 
non-compliance. Despite these efforts, clinicians in routine 
clinical practice often cannot predict patients in peril at risk 
or are ready to identify patients who have already failed to 
adhere to their treatment regimen. Studies showed that pa-
tients and clinicians alike overestimate the degree of com-
mitment [12,13]. Therefore, we must ask ourselves, given 
the provision of strategies to create the potential benefits of 
continuing medications, so why don’t we take the foremost 
of ourselves and our patients from this potential advantage? 
In other words, what are the barriers to describing LAI?

Shortage of supply for LAIs, intermittent supply, irregu-
lar physician’s visits, relapse, absence of clear routine for 
follow up and financial constraints were major barriers for 
prescribing LAIs among our patients.

Because psychopathology and social functioning can be 
exacerbated by repeated psychotic attacks in schizophre-
nia patients [14,15], relapse prevention is critical. There is 
strong evidence for the effectiveness of antipsychotics to 
prevent relapse in patients with chronic and first episode 
[16,17], in that the risk of relapse is 2 to 6 times higher 
without medication [16-19]. 

However, since non-compliance rates of up to 50% can 
limit the effectiveness of drug therapy [20,21], the use of 
long-term injectable antipsychotics (LAIs) is an important 
option [22]. In practice, patients and clinicians are some-
times reluctant to use LAIs due to stigma, needle pain, time 
restrictions, and side-effect and cost concerns [23].

This comes along with our results were 24 patients (47%) 
were non-complaint to their psychotropic medication the 
reason why they were switched to LAIs. 

Given these barriers to the use of LAIs, convincing data 
is needed to demonstrate LAIs superiority of oral antipsy-
chotics (OAPs) to support the use of LAIs. A meta-analysis 
found that LAIs were associated with a significantly lower 
relapse rates from OAPs [24]. There is ample evidence that 
antipsychotic medications significantly reduce the risk of 
relapse [25-27], however, and prevent neurotoxicity, even 
partial of non-adherence to oral medications may erode this 
potential benefit [26,28].
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We could not assess the importance and validity of LAIs 
in prevention of relapse because of the intermittent use of 
these drugs and the absence of certain protocol for their 
use. However, the only one patient who was consistently on 
LAIs was doing fine on all three scales we used.

Our study also showed a significant relationship between 
the number of drugs used in general and the severity of 
symptoms on CGI-S scale where patients who were on 2 
drugs in average were doing almost normal comparing to 
those who were using 4 drugs or more (severely ill).

In order to investigate the issue of improvement and where 
it stemmed from, we studied the effect of the dosage form. 
This will shed the light on the role of LAIs whether or not 
they were main reason for improvement and stability of pa-
tients. 

We did that in two stages; first we analyzed the overall status 
of patients using the three scales as shown in Table 2 where 
patients who were on LAIs alone or as part of combination 
therapy, did better on GAF score and DEIPSS scales. They 
didn`t do better on severity of illness CGI-S scale. 

We can`t blame that for the use of LAIs of course, rather to 
the delay of their use till last moment where the patients’ 
situation is worsening. We could infer that from the large 
number of drugs patients in this category were on. Patients 
were on LAIs continuously along with other conventional 
therapy. However, the degree for their commitment and the 
availability of LAIs were not addressed neither confirmed 
in this study for many reasons. We didn`t follow up patients 
prospectively, rather we only assessed their situation at the 
point of care during this study. Also there was no record of 
adherence or follow up. 

The second level of analysis focused on the difference 
between the three categories of patients and dosage form 
used. In fact there was a significant difference between pa-
tients on IM dosage form and other dosage forms in term of 
how many drugs they needed. 

Relapse cases were seen in the tow centers but to lesser 
extent than one might expect from their severity of illness 
as shown on CGI-S scale. Twenty tow patients (2 on oral 
dosage form and 20 on combination therapy) scored 6 on 
CGI-S scale, yet they doing well on GAF functionality 
score as shown in Table 2. On GAF, 33 patients, either on 
combination therapy or on LAIs alone had highest score 
levels (71-100) regardless of severity of illness or side ef-
fects. This could be attributed to the use of LAIs among 
them. This also might prove valid the nature of improve-
ment was psychosocial rather than clinical among these 
patients having in mind that most of subjects in our study 
were basically on same set of antipsychotic agents and that 
all antipsychotics(first or second generation, LAIs or Oral) 
are equally effective. 

Despite the plethora of studies that focused on the supe-
riority of LAI over oral dosage form, it wasn`t proven so 

[29-31]. However, many studies proved the role of LAIs 
in improving adherence (either after first episode use or for 
maintenance purposes). These studies proved also LAIs 
value in preventing morbidity, worsening of symptoms, re-
lapse and hospitalization [32-43].

The impact of non-adherence on symptoms severity and on 
the increasing tendency for use of polypharmacy and mul-
tiple dosage forms of same class or another class of equally 
effective antipsychotic agents was clearly explored in this 
study.

Having this said, LAIs didn`t improve markedly the over-
all clinical picture of schizophrenic patients, rather, they 
improve their functionality and psychosocial performance.

This subtle improvement was obvious despite of severity 
of symptoms and side effects among subjects in this study. 
We need more studies to address psychosocial aspects of 
improvement due to LAIs in randomized control trials. 

Limitation of study

Small sample size due to interruption of the project during 
the era of COVID-19 pandemic didn`t allow for more sub-
jects to be investigated and limited our ability to generalize 
results stemmed from this study. 

Low awareness of patients and sometimes their families 
of the importance of taking medication on time was major 
barrier of adherence and main cause of relapse. Dealing of 
the medical system with LAIs as an emergency for calming 
down aggressive and violent patients eroded any chance for 
long term assessment of the impact of LAOs on QoL.

Inability to assess adherence or relapse due to interrupted 
patient’s visits to the 2 centers either due to arresting them 
by police, being in seclusion, or isolated and detained by 
family. Other reasons such as; unavailability of transporta-
tion(these people are living at the margin of the communi-
ty), financial issues, no close follow up from medical team 
or family, neither systematic profiling or contact informa-
tion were also major barrier in continuity of care.

Conclusion

Adherence to psychotropic drugs is the mile stone in im-
proving quality of life of schizophrenic patients. It stands 
behind stability of the condition, preventing relapse, im-
proving functionality and minimizing hospitalization. LAI 
is a key dosage form in improving adherence and maintain-
ing functionality. There were a high percentage of non-ad-
herences among subjects of this study. Shortage of drug 
supply during COVID-19 pandemic exposed patients and 
their families. The imminently volatile political situation 
and subtle health system in our country erode all aspects of 
improvement for these vulnerable patients. 
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