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Objective: To improve poor medication adherence in schizophrenic patients, long-acting injectable (LAI) antipsychotics 
are used. However, it has not yet become common in Japan. Recently, aripiprazole LAI was approved for alternative 
injection into the deltoid muscle in addition to the gluteal muscle. The acceptance for the proposal to switch from 
gluteal to deltoid injections of aripiprazole LAI was investigated.
Methods: The subjects were 32 outpatients with schizophrenia who had continuously received aripiprazole LAI admin-
istration into the gluteal muscle for ≥ 6 months. In the patients who had continued deltoid injection for 3 months 
after switching, the changes in the pain and shame in comparison with gluteal injections were evaluated.
Results: Switching to the deltoid injection was chosen by 17 out of 32 patients. Three months later, 9 patients were 
still receiving deltoid injections with highly rated satisfaction. The main reasons for switching to deltoid injections in-
cluded the pain and shame associated with gluteal injections. The main reason for returning to the gluteal injection 
was the pain experienced from the injection in the deltoid. 
Conclusion: The option to select the injected area was based on the amount of pain in the deltoid and gluteal sites, 
leading to the widespread use of aripiprazole LAI.
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INTRODUCTION

Schizophrenia is a chronic mental disorder charac-
terized by positive, negative and cognitive symptoms. To 
treat schizophrenia, therapy with antipsychotics is pri-
marily used. However, the discontinuation of drug ther-
apy, often due to poor adherence, increases the risk of re-
lapse after psychotic episodes [1]. This disorder recurred 
within 2 years in ≥ 50% of patients who had received 
acute treatment, and the recurrence rate in patients in 
whom drug therapy was discontinued was 5 times higher 

than in those continuing drug therapy [2]. Factors that in-
fluence medication adherence vary: the severity of psy-
chiatric symptoms, lack of insight, polypharmacy, ad-
verse-reaction-related reduction of the quality of life, and 
insufficient family support [3]. Ensuring treatment con-
tinuation through maintain/improve medication adher-
ence is therefore a major objective in the treatment of 
schizophrenia. 

As a strategy to overcome poor adherence in patients 
with schizophrenia, the use of long-acting injectable (LAI) 
of second-generation antipsychotics (SGA) is recom-
mended [4]. As LAI is administered on outpatient visits, 
problems, such as daily-medication-related stress and for-
getting to take medicine, may be overcome, and LAI may 
be useful for maintenance treatment for patients with poor 
medication adherence [5]. A study reported that the 2-year 
treatment continuation rate in patients receiving oral pre-
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parations was 63%, whereas it was 82% in those receiv-
ing LAI [6]. Therefore, LAI should be recommended to pa-
tients with poor adherence and those aiming at rehabili-
tation. On the other hand, in Japan, the use of LAI has not 
been promoted. As one of the reasons, previously, first- 
generation antipsychotic LAI was primarily used. At that 
time, LAI was compulsively used to treat patients refusing 
drug therapy due to a lack of insight, but not to main-
tain/improve medication adherence [7]. Based on such a 
background, psychiatrists’ speculation that patients/their 
families may not accept LAI and patients’ anxiety/fears 
about injection have influenced the use of LAI despite the 
appearance of SGA-LAI on the market [8].

To improve poor medication adherence in patients 
with schizophrenia, SGA-LAI are often used in the USA 
and Europe. However, it has not yet become common in 
Japan. Currently, three types of SGA-LAI products are 
available in Japan: risperidone LAI (to be administered ev-
ery two weeks), which became commercially available in 
2009 as the first SGA-LAI in Japan, pariperidone (active 
metabolite of risperidone) LAI, and aripiprazole LAI, 
which acts, as a partial agonist, on dopamine D2 re-
ceptors. aripiprazole LAI, which was investigated in this 
study, is a preparation to be administered every 4 weeks 
[9,10]. Initially, the site of aripiprazole LAI administration 
was limited to the gluteal muscle, but administration into 
the deltoid muscle was also approved in March 2016 
[11,12]. Pariperidone LAI is available in Japan as same as 
Europe and USA for both gluteal or deltoid muscle in-
jection [13], although the deltoid administration of risper-
idone LAI is not available in Japan. According to a pre-
vious study regarding acceptance for risperidone LAI ad-
ministration into the deltoid muscle [14], 57% of patients 
responding to a questionnaire wished to switch to deltoid 
muscle administration. A survey after 3 months showed 
that deltoid muscle administration had been continued in 
60% of patients in the switching group, whereas it was 
again switched to gluteal muscle administration in 40%, 
suggesting that resistance to the administration site influ-
ences LAI acceptance.

Thus, the administration of aripiprazole LAI into the 
deltoid muscle was newly approved, facilitating the se-
lection of an administration site. Aripiprazole LAI therapy 
may be applied for a larger number of patients in Japan. In 
this study, we therefore investigated patients’ acceptance 
and benefits for aripiprazole LAI administration into the 

deltoid muscle.

METHODS

Study Design
The subjects were 32 outpatients with schizophrenia 

who had continuously received aripiprazole LAI admin-
istration into the gluteal muscle for ≥ 6 months in Fujita 
Health University Hospital, Okehazama Hospital, 
Kamibayashi Memorial Hospital, or Kyowa Hospital be-
tween July 2016 and June 2017. The patients aged 18 to 
80 years with a diagnosis of schizophrenia based on the 
Diagnostic and Statistical Manual of Mental Disorders 4th 
edition, text revision criteria were eligible for study 
inclusion. Exclusion criteria were pregnancy, breast feed-
ing, history of suicide attempt or psychiatric hospital-
ization during the past six months. After explaining this 
study to the subjects, written informed consent was 
obtained. This study was approved by the institutional re-
view board of Fujita Health University (approval number: 
HM17-073).

After physicians explained the contents of this study to 
the patients, a questionnaire survey was conducted based 
on their consent. Initially, pharmacists explained the 
characteristics of deltoid/gluteal muscle aripiprazole LAI 
administration to the subjects, and provided necessary 
information. Then, Survey 1, as described below, was 
conducted. Subsequently, gluteal muscle administration 
was switched to deltoid muscle administration in patients 
who wished to switch the administration site to the deltoid 
muscle. In those who had continued deltoid muscle ad-
ministration for 3 months, Survey 2 was performed. In 
those in whom gluteal muscle administration was again 
introduced within 3 months after switching to deltoid 
muscle administration, Survey 3 was carried out (Fig. 1). 
Furthermore, the study design and questionnaire items 
were established based on a previous study [14], regard-
ing acceptance for risperidone LAI administration into the 
deltoid muscle.

Survey 1: Questionnaire survey regarding choices for 

an aripiprazole LAI administration site

A questionnaire survey regarding choices for an aripi-
prazole LAI administration site and their reasons were 
conducted by inquiry.
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Fig. 1. Flow chart of the subjects. 
ALAI, Aripiprazole long-acting in-
jection.

Survey 2: Questionnaire survey regarding continuation

This survey was conducted involving patients who had 
continued deltoid muscle administration for 3 months after 
switching. The changes in “shame”, “pain”, “anxiety/fears”, 
and “degree of satisfaction” in comparison with gluteal 
muscle administration were evaluated using 7 grades (7: 
relatively present, 6: present, 5: slightly present, 4: no 
change, 3: relatively absent, 2: absent, 1: nothing).

Survey 3: Questionnaire survey regarding discontinuation

This survey was conducted involving patients in whom 
deltoid muscle administration was discontinued within 3 
months after switching to it, and gluteal muscle admin-
istration was again introduced. The reasons why they 
wished to discontinue deltoid muscle administration were 
investigated by inquiry.

Evaluation of psychiatric symptoms

The severity of psychiatric symptoms was evaluated us-
ing the Clinical Global Impressions severity ratings 
(CGI-S) [15]. It was assessed by attending physicians on 
consultation at the time of each questionnaire survey.

Statistical Analysis
For statistical analysis, we used IBM SPSS ver. 22 (IBM 

Co., Armonk, NY, USA). To compare patients who wished 
for deltoid muscle aripiprazole LAI administration with 
those who did not wish for it and the continuation group 
with the discontinuation group as the patient background, 
Student’s t test, Mann−Whitney U test, chi square test 
and Fisher’s exact test were used. Furthermore, changes in 

psychiatric symptoms in the continuation and disconti-
nuation groups were analyzed using Wilcoxon’s coded 
rank sum test. The p values were two-sided except 
Fisher’s exact test, and those less than 0.05 were consid-
ered significant.

RESULTS 

Patient Characteristics
The mean age of the 32 subjects was 45.7 ± 16.4 years. 

They consisted of 12 males (37.5%) and 20 females 
(62.5%). The mean duration of disease was 14.3 ± 10.6 
years. The mean body mass index (BMI) was 26.0 ± 7.4. 
The mean CGI-S score, which is a scale for rating psychi-
atric symptoms, was 4.2 ± 1.5.

Survey 1: Questionnaire regarding choices for an 

aripiprazole LAI administration site

Of the 32 subjects, 17 (53.1%) wished to switch gluteal 
muscle administration to deltoid muscle administration, 
whereas 15 (46.9%) did not wish it (Fig. 1).

No significant difference was found in the mean values 
of age, gender, duration of illness, BMI and CGI-S, and in 
the contents for co-medication, comorbidity, and phys-
ical diseases between those who wish to switch from glu-
teal to deltoid administration group and those who don’t 
wish to switch from gluteal to deltoid administration 
group (Table 1). 

The reasons for wishing for deltoid muscle admin-
istration included “pain on gluteal muscle administration” 
in 12 patients, “shame” in 7, “no necessity of lying on a 
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Fig. 2. Reasons for wishing for del-
toid muscle administration. 

Table 1. Patient disposition in those who wish to switch from gluteal 
to deltoid administration group and those who don’t wish to switch 
from gluteal to deltoid administration group

Variable

Wish to 
switch from 
gluteal to 
deltoid 
(n = 17)

Don’t wish to 
switch from 
gluteal to 
deltoid 
(n = 15)

p value

Age (yr) 43.7 ± 18.0 47.3 ± 14.1 0.523a

Gender distribution (%)
Female 70.6 53.3
Male 29.4 46.7 0.314b

Duration of illness (yr) 4.6 ± 1.7 3.7 ± 1.1 0.153c

Body mass index (kg/m2) 26.2 ± 6.8 25.8 ± 6.4 0.878a

CGI-S 4.6 ± 1.7 3.7 ± 1.1 0.153c

Co-medication  11 9 0.305b

Antipsychotics 4 4 0.579d

Antidepressants 2 1 0.548d

Benzodiazepines 8 4 0.234b

Comorbidity 1 2 0.452d

Depression 1 1 0.726d

Dissociative disorder 0 1 0.469d

Physical diseases 5 2 0.254d

Hypertension 1 2 0.452d

Diabetes 1 0 0.531d

Hyperlipidemia 1 0 0.531d

Asthma 1 0 0.531d

Prostatomegaly 1 0 0.531d

Pollakiuria 1 0 0.531d

Values are presented as mean ± standard deviation or number only.
CGI-S, Clinical Global Impressions-severity. 
aStudent’s t test, bchi square test, cMann−Whitney U test, dFisher’s 
exact test. 

bed for administration” in 7, and “comfortableness at the 
shoulder” in 2 (Fig. 2). The other reasons were “fears about 
3 sessions of needle insertion on previous gluteal muscle 
administration” and “experience regarding intramuscular 
injection at the shoulder”.

The reasons why the 15 patients did not wish for deltoid 
muscle administration included “pain on gluteal muscle 
administration” in 7, “no trouble for the current admin-
istration site (gluteal muscle)” in 4, “anxiety on seeing an 
injection needle at the time of administration” in 2, 
“experience regarding deltoid muscle injection” in 2, and 
“trace/hardening of the shoulder” in 1 (Fig. 3). The other 
reasons were “troubles on raising the arm”, “necessity of 
taking clothes off”, and “mild pain at the hip”.
Survey 2: Questionnaire regarding continuation

Of the 17 patients who wished for deltoid muscle ad-
ministration, it was continued for 3 months in 9 (52.9%). 
Against initial decision pro switching one patient had not 
undergone the switch and therefore was not included in 
the follow-up assessment. To the question “How about 
your shame in comparison with the previous admin-
istration site (gluteal muscle)?”, 5 patients selected “no 
shame”, 2 selected “not shameful”, 1 selected “not very 
shameful”, and 1 selected “no change in comparison with 
the previous administration site”. No patient selected 
“relatively shameful”, “shameful”, or “slightly shameful” 
(Fig. 4A). To the question “How about pain in comparison 
with the previous administration site (gluteal muscle)?”, 4 
patients selected “not painful”, 4 selected “not very pain-
ful”, and 1 selected “no change”. No patient selected “no 
pain”, “relatively painful”, “painful”, or “slightly painful” 
(Fig. 4B). To the question “How about anxiety/fears in 
comparison with the previous administration site (gluteal 
muscle)?”, 2 patients selected “no anxiety/fear”, 4 selected 
“not anxious/fearful”, 2 selected “not very anxious/fearful”, 
and 1 selected “no change”. No patient selected “relatively 
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Fig. 3. Reasons why patients did 
not wish for deltoid muscle adminis-
tration. 

Fig. 4. Assessment of shame (A), pain (B), anxiety/fears (C) and satisfaction (D) in the deltoid muscle continuation group. 

anxious/fearful”, “anxious/fearful”, or “slightly anxious/ 
fearful” (Fig. 4C). To the question “How about the degree 
of satisfaction in comparison with the previous admin-
istration site (gluteal muscle)?”, 1 patient selected “rela-
tively satisfied”, 2 selected “satisfied”, 5 selected “slightly 
satisfied”, and 1 selected “no change”. No patient selected 
“no satisfaction”, “not satisfied”, or “not relatively sat-
isfied” (Fig. 4D).

Survey 3: Questionnaire regarding discontinuation

Of the 17 patients who wished for deltoid muscle ad-
ministration, it was discontinued within 3 months in 7 
(41.2%), and gluteal muscle administration was again 
introduced. The reasons for discontinuation included 
“protracted pain (pain persisting for a few days after ad-
ministration)” in 6 patients, “being unable to raise the arm 
for a while” in 1, “heavy shoulder” in 1, and “action pain” 
in 1 (Fig. 5).

Changes in the CGI Score Before and After 
Administration-site Switching

We evaluated changes in the severity of psychiatric 
symptoms before and after administration-site switching 
using the CGI-S in a group in which deltoid muscle ad-
ministration was continued for 3 months (deltoid muscle 
continuation group) and a group in which it was dis-
continued within 3 months, and gluteal muscle admin-
istration was again introduced (deltoid muscle dis-
continuation group). In the former, the CGI-S scores be-
fore administration-site switching and after 3 months 
were 5.0 ± 1.9 and 3.9 ± 1.4, respectively, showing a sig-
nificant difference (Fig. 6). In the latter, the values were 
3.7 ± 0.5 and 3.6 ± 1.0, respectively, showing no sig-
nificant difference (Fig. 6).

DISCUSSION

In this study, we investigated the acceptance for the 
proposal to switch from gluteal to deltoid injection of ari-
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Fig. 5. Reasons for the discontinua-
tion of deltoid muscle administration.

Fig. 6. Changes in Clinical Global Impressions-Severity before and after administration-site switching.

piprazole LAI in schizophrenic patients who had received 
aripiprazole LAI administration into the gluteal muscle for 
≥ 6 months. The results showed that 53% of the subjects 
wished to switch the administration site to the deltoid 
muscle. As the reason, 85% selected “pain on gluteal 
muscle administration”. On the other hand, 86% of pa-
tients who did not wish to switch the administration site to 
the deltoid muscle selected “deltoid muscle admin-
istration may be more painful” as the reason. Several sur-
veys regarding LAI acceptance indicate that factors influ-
encing LAI acceptance include pain and anxiety/fears 
about injection [8,16,17]. In the light of these studies, our 
results also showed that many patients were anxious 
about injection-related “pain” when introducing LAI and 
when selecting an injection site.

Of the subjects, 17 (53%) wished to switch gluteal mus-

cle administration to deltoid muscle administration. In 7 
(41%) of these, deltoid muscle administration was dis-
continued within 3 months, and gluteal muscle admin-
istration was again introduced. In most patients, the rea-
son for the above result was severer pain at the injection 
site. On the other hand, an improvement in “pain” assess-
ment in comparison with gluteal muscle administration 
was achieved in patients who had continuously received 
deltoid muscle administration for 3 months. This suggests 
that there are individual differences in the sense of “pain” 
at the administration site. Furthermore, most patients who 
again switched the administration site to the gluteal mus-
cle complained of severer pain on deltoid muscle admin-
istration, indicating that patients emphasize injection-related 
“pain” when selecting an administration site. In this study, 
improvements in “pain”, “shame”, and “anxiety/fears” in 
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comparison with gluteal muscle administration were ach-
ieved in patients who could continue deltoid muscle ad-
ministration; this may have contributed to highly rated 
“satisfaction”. Therefore, it may be useful to recommend 
deltoid muscle administration to patients complaining of 
pain on gluteal muscle administration for continuing LAI 
therapy.

In a previous study regarding acceptance for risper-
idone LAI administration into the deltoid muscle [14], 
57% of patients responding to a questionnaire wished to 
switch to deltoid muscle administration. A survey after 3 
months showed that deltoid muscle administration had 
been continued in 60% of patients in the switching group, 
whereas it was again switched to gluteal muscle admin-
istration in 40%. This was consistent with the results of 
this study. The reasons for wishing for deltoid muscle ad-
ministration included “no necessity of taking clothes off” 
and “no necessity of lying on a bed”. The reasons why pa-
tients did not wish for deltoid muscle administration in-
cluded “fears about severer pain”. In a previous study re-
garding the administration site of paliperidone LAI [18], 
the reasons for wishing for deltoid muscle administration 
included “simple administration”, “less shameful than glu-
teal muscle administration”, and “less painful than gluteal 
muscle administration”. However, some patients reported 
that pain on deltoid muscle administration was more 
marked than on gluteal muscle administration [18]. The 
results of these previous studies support those of this 
study.

In addition, we examined the patient background in the 
deltoid muscle continuation and discontinuation groups. 
Considering that a primary factor for the continuation of 
deltoid muscle administration is the reduction of pain, 
and that a primary factor for its discontinuation is an in-
crease in pain, we investigated individual differences in 
pain by comparing the patient background between the 
deltoid muscle continuation and discontinuation groups. 
Such differences in pain were examined with respect to 
the needle thickness, which may be associated with pain 
on injection, and arm muscle volume. The results were 
compared, regarding a body weight of 90 kg as a refer-
ence, as it was prescribed that a 22G needle should be 
used in patients weighing ≥ 90 kg for aripiprazole LAI ad-
ministration, and that a 23G needle should be used in 
those weighing ＜ 90 kg [11]. There was no significant dif-
ference between patients weighing ≥ 90 kg and those 

weighing ＜ 90 kg (data not shown). In addition, we ex-
amined the results with respect to sex, as there is a gender 
difference in the muscle volume. However, there was no 
significant difference (data not shown). Thus, we could 
not find any factor for individual differences in pain on in-
jection based on the results of this study.

Of the 17 patients who wished to switch to deltoid mus-
cle administration, 7 selected “gluteal muscle admin-
istration is shameful” as the reason. All of them were 
female. This suggests that females particularly resist glu-
teal muscle administration when selecting an admin-
istration site, tending to select deltoid muscle adminis-
tration. Therefore, for females, deltoid muscle admin-
istration should be recommended at the start of aripipra-
zole LAI therapy.

Furthermore, a significant improvement in the CGI-S 
score, which reflects the severity of psychiatric symptoms, 
was achieved in the deltoid muscle continuation group. A 
study regarding the pharmacokinetics and safety of aripi-
prazole LAI administered into the deltoid muscle in-
dicated that there was no difference in its blood concen-
tration between deltoid and gluteal muscle administration 
methods [12]. The significant improvement in the CGI-S 
score obtained in this study suggests that patients’ mental 
stress for the administration site may influence psychiatric 
symptoms. Therefore, the selection of a better admin-
istration site for patients may reduce mental stress for in-
jection, contributing to an improvement in adherence.

As the limitations of this study, the number of subjects 
was small, and it was impossible to sufficiently examine 
factors for the selection of an administration site or in-
jection-related “pain”. However, this study showed that 
pain/shame on gluteal muscle administration and incon-
venience on taking clothes off/lying on a bed influenced 
the selection of an administration site; in particular, in-
jection-related pain was involved in the selection of an 
administration site. Furthermore, females particularly 
considered gluteal muscle administration shameful, re-
sisting it. Therefore, it may be necessary for health care 
professionals to inquire to patients of their preference for 
the site of injection after explaining different admin-
istration sites to them so that administration sites appro-
priate for individual patients may be selected. If patients 
complain of severe pain at a selected administration site, 
switching to another administration site should be 
considered. The selection of a more preferable admin-
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istration site for patients may reduce mental stress for in-
jection, contributing to an improvement in LAI adherence. 
Deltoid muscle aripiprazole LAI administration was new-
ly approved, increasing options for administration sites. 
This may provide the simplicity of administration and re-
duce patients’ mental stress.

It didn’t include the symptom severity measures except 
CGI-S and did not show the state of art technique such as 
pharmacokinetic measures, either. Both is also the serious 
limitation in our study. There are mainly three scales such 
as the Brief Psychiatric Rating Scale (BPRS) [19], the 
Positive and Negative Syndrome Scale (PANSS) [20], and 
the CGI-S [15] to measure the symptom severity of 
schizophrenia. In a previous study, it has been reported 
that the BPRS/PANSS score corresponds to the CGI-S [21]. 
Furthermore, because the CGI-S on relative change rather 
than on absolute change of symptoms [21] it may be use-
ful in studies of short duration. To address the second is-
sue, it has been reported that no differences occurred in 
the multiple−dose pharmacokinetic data were observed 
when patients received the first dose of aripiprazole in the 
deltoid site vs. the gluteal site [12]. Thus, it is possible that 
the improvement of symptoms after switching from glu-
teal administration to deltoid administration was due to 
the degree of mental stress regarding pain from repeated 
gluteal administration in the present study. 

In conclusion, injection-related “pain” markedly influ-
enced aripiprazole LAI acceptance and the choice of an 
injection site, and there were individual differences in the 
sense of pain related to administration sites. Therefore, it 
is necessary to select administration sites appropriate for 
individual patients. An increased number of options for 
aripiprazole LAI administration sites may facilitate simple 
administration and reduce patients’ mental stress, leading 
to the widespread use of LAI.
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