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ABstr ACt

Introduction  Long-acting injectable (LAI) antipsychotics are 
prescribed to people with severe psychiatric disorders who 
show poor adherence to oral medication. The present paper 
examined factors potentially associated with medication ad-
herence to LAI treatment.
Methods  The STAR (Servizi Territoriali Associati per la Ricerca) 
Network Depot Study was a multicenter, observational, pro-
spective study that enrolled 461 subjects initiating a LAI from 
32 Italian centers. After 6 and 12 months of treatment, we 
evaluated differences between participants with high ( ≥ 5 
points) and low ( < 5 points) medication adherence using 
Kemp’s 7-point scale in sociodemographic, clinical, psycho-
pathological, and drug-related variables. Factors that differed 
significantly between the two groups were entered for multi-
variate logistic regression.
Results  Six months after enrollment, participants with high 
medication adherence were younger, living with other people, 
had lower Brief Psychiatric Rating Scale (BPRS) total scores, 
lower adverse events, and a more positive attitude toward 
medication than participants with low adherence. Multivariate 
regression confirmed lower BPRS resistance and activation 
scores, absence of adverse events, and positive attitude toward 
medication as factors significantly associated with good adher-
ence. After 12 months, all BPRS subscales were significantly 
lower in the high adherence group, which also showed a more 
positive attitude toward medication. BPRS resistance and at-
titude toward medication were confirmed as factors associated 
with medication adherence.
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Introduction
In recent years, the term “compliance to treatment”, defined as 
“the degree to which a person’s behavior (taking medications, ob-
serving diets, lifestyle changes) follows passively the doctor’s rec-
ommendations” [1], has been replaced, before with “adherence to 
treatment”, defined as “an active and collaborative involvement of 
the patient in the planning of treatment, by elaborating a consen-
sus based on the agreement was preferred” [2] and subsequently 
with “concordance to treatment”, defined as “a medication-taking 
process achieved on the basis of effective communication between 
the doctor and the patient, taking into account the opinions of 
both, in which the patient is enabled to make an informed choice 
regarding treatment and have support during the entire course of 
the disease” [3]. In this way, the novel approach of shared decision-
making, defined as “a process in which the doctor provides clear 
and complete clinical information to patients about their treat-
ment, and patients provide information on his/her preferences”, is 
the basis of the successful treatment, due to the potential reduc-
tion of the subjective patient's coercive pharmacological percep-
tion [4]. One of the main challenges in treating psychiatric disor-
ders is the effectiveness of medications, which is influenced by sev-
eral factors, including patient adherence. Reduced medication 
adherence may lead to higher recurrence and hospitalization rates, 
increased risk of suicide attempts, poor social and work function-
ing, and reduced quality of life [5, 6].

Adherence to pharmacological treatment, particularly in severe 
mental illnesses, such as bipolar disorder and schizophrenia, is in-
fluenced by several patient-, illness-, medication-, and environmen-
tal-related factors.

Among patient-related factors, several sociodemographic char-
acteristics are associated with partial or total non-medication ad-
herence, including male gender, younger age, low level of educa-
tion and socioeconomic status. Also, single and unemployed peo-
ple with no social activities, migrants, and individuals with 
non-Caucasian ethnicity appear to have poorer medication adher-
ence, even if the evidence is still controversial [7]. Furthermore, 
several psychological patient-related factors, such as self-stigma, 
low overall life satisfaction, beliefs about treatment risks and bene-
fits (including unawareness of medication effect and negative drug 
beliefs), a perceived need for treatment, and lack of family involve-
ment (i. e., in psychoeducation programs, adherence monitoring, 
support, and supervision) appeared associated with low medica-
tion adherence [8–11]. Another important aspect is the environ-
ment surrounding patients that are often stigmatized by the gen-
eral population due to negative and partial knowledge, beliefs, and 
perceptions of psychiatric disorders. Furthermore, the absence of 
extra-familial support system and the prejudice that all psychop-
harmacological treatments could provoke dependence or worsen 
the course of the disease are associated with partial adherence to 
pharmacological treatment [12–14].

Regarding illness-related factors, lower premorbid functioning, 
younger age at onset, diagnostic delay, longer duration of illness, 
number of previous hospitalizations, involuntary admissions, cur-
rent inpatient status, suicide attempt in the past 12 months, long-
er duration of untreated illness, and lack of insight seem to play a 
role in medication adherence. Moreover, greater severity of illness 
(i. e., mixed episode, presence of delusions and hallucinations, neg-
ative symptoms, depression, and demoralization) and long-term 
course of illness (i. e., a higher number of episodes and recurrenc-
es, rapid cycling) are considered among the specific illness features 
related to this important issue. Other illness-related factors are rep-
resented by cognitive symptomatology (i. e., lower levels of memo-
ry and executive functions, concentration and attention, cognitive 
flexibility, abstraction, and problem-solving), psychiatric  (i. e., al-
cohol and substance, particularly cannabis, use disorder, obsessive-
compulsive disorder, or severe personality disorders) and medi cal 
comorbidities (i. e., metabolic syndrome, cardiovascular and en-
docrine diseases) with an overlap of mental illness symptoms and 
non-specific symptoms of physical illness [8, 11, 15–19].

Among medication-related factors, the evidence confirmed the 
role of adverse events (particularly metabolic, sexual, and extrapy-
ramidal effects, depending on different receptor activity), inade-
quate efficacy of medications (depending on different clinical di-
mensions), delivery systems and formulations (drops vs. oral vs. in-
travenous vs. intramuscular, as long-acting injectable – LAI 
antipsychotics) as a cause of poor adherence to pharmacological 
treatment [6, 20–22].

Finally, difficulties of healthcare systems could have negative 
consequences on adherence due to the problematic access, conti-
nuity, and cohesion to care for the distance to mental health facili-
ties, availability of trained psychosocial treatment specialists, poor 
communication between physicians, and lack of coordination of 
treatment activities, and concerns about reimbursement of medi-
cations [23–25]. Therefore, regular follow-up visits, quality of the 
therapeutic relationship between the patient and clinician, the or-
ganization of the mental healthcare system, and better communi-
cation should improve the adherence of patients to care [26, 27]. 
Lastly, a recent study reported a useful classification of non-adher-
ence risk, identifying low risk of non-adherence (present insight of 
disease, good family support, and positive attitude to treatment 
by the patient and family members), vulnerability, and high risk for 
non-adherence [19].

LAI antipsychotics are used to improve medication adherence 
in populations with psychiatric disorders due to several  advantages, 
including maintaining stable plasma levels and increased bioavail-
ability, safety, and tolerability. Indeed, patients treated with LAI 
antipsychotics need regular visits with a specialist, monitoring the 
clinical condition and decreasing the risk of relapse [28]. Nonethe-
less, drop-out rates are observed in the real world [29]. While fac-
tors associated with poor adherence to oral medications have been 

Discussion  Our findings suggest that adherence to LAI is prin-
cipally related to attitude toward medication and traits of sus-
piciousness/hostility. Quality of patient-clinician relationship 

and tailored psychoeducational strategies may positively affect 
adherence in people undergoing psychopharmacological treat-
ment, including LAI.
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extensively studied, little is known about adherence to LAI antip-
sychotics [30, 31]. Therefore, the purpose of this study was to eval-
uate the potential sociodemographic and clinical characteristics 
associated with an overall good adherence to pharmacological 
treatment in patients with psychiatric disorders treated with LAI 
antipsychotics at 6- and 12- month follow-up.

Material and methods

Study design
The Strengthening the Reporting of Observational Studies in Epi-
demiology (STROBE) Statement [32] was applied for this multicent-
er, cross-sectional, and prospective study, involving in- and out-
patients, starting any LAI antipsychotics, evaluated at 6- and 12- 
months follow-up. The protocol was approved by the Ethical 
Committees of the coordinating centers as well as each participat-
ing center, and it is available at the Open Science Framework (OSF) 
online repository (https://osf.io/wt8kx/).

All participants signed a written informed consent prior to their 
recruitment into the study. The study design was conducted in ac-
cordance with the guidelines provided in the current version of the 
Declaration of Helsinki [33]. The STAR (Servizi Territoriali Associati 
per la Ricerca) Network Depot Study was not supported by any 
funding and participants were not remunerated.

The inclusion and exclusion criteria, the sociodemographic and 
clinical characteristics investigated, and the assessment with sev-
eral specific psychometric tools were reported on previously pub-
lished articles from the STAR Network Depot Study [29, 34–38]. 
Baseline and follow-up data were periodically sent by mail or fax to 
the coordinating center (University of Verona), inserted into a com-
puter database, and checked with the use of a double-entry tech-
nique, also applying manual and electronic checks. As the present 
paper aimed to investigate the factors associated with adherence 
to LAI antipsychotic’ prescription, we considered only 6- and 12-
month follow-up data.

Instruments
Main outcome: Kemp’s 7-point scale
For this study, the adherence to LAI antipsychotics was assessed by 
clinicians using Kemp’s 7-point scale [39]. In accordance with a pre-
viously published paper [36], medication adherence was defined 
as a total score ≥ 5, considering the following scores: 1 – complete 
refusal; 2 – partial refusal; 3 – frequent reluctance, requiring per-
suasion; 4 – occasional reluctance; 5 – passive acceptance; 6 – mod-
erate participation; 7 – active participation.

Other variables
The following variables were included as potential predictors of ad-
herence to LAI treatment:
1) Sociodemographic variables: age at recruitment, sex, living and 

marital status, employment, and educational level.
2) Clinical variables: diagnosis, years elapsed between the first 

contact to psychiatric services and enrollment into the study, 
presence of medical comorbidities, and alcohol and substance 
use disorder.

3) Psychopathological variables: the severity of the overall psycho-
pathology was evaluated using the Italian version of the clini-
cian-rated Brief Psychiatric Rating Scale (BPRS). The BPRS 
includes five symptom clusters: positive symptoms (unusual 
thought content, conceptual disorganization, hallucinations, 
grandiosity), negative symptoms (blunted affect, emotional 
withdrawal, motor retardation), affect (anxiety, guilt, depres-
sion, somatic concern), resistance (hostility, uncooperative-
ness, suspiciousness), and activation (excitement, tension, 
mannerisms-posturing) clusters [40].

4) Medication-related variables: type of LAI antipsychotic (first- 
or second-generation), frequency of injection (weekly/once 
every two weeks vs. once every three/four weeks), history of  
LAI prescription, adverse events reported, and attitude toward 
medication, evaluated using the Italian version of the 
self-administered Drug Attitude Inventory 10 items (DAI-10) 
[41, 42]. DAI-10 scores range between  − 10 and 10. A positive 
attitude was defined as a DAI-10 score > 0.

Statistical analyses
Sociodemographic and clinical characteristics of the total sample 
were summarized as means and standard deviations for continu-
ous variables and counts and percentages for categorical variables. 
The total sample was divided into two subgroups at each time 
point: the first group was characterized by good medication adher-
ence, according to a score ≥ 5 at Kemp’s 7-point scale, while the 
second was characterized by the presence of a score < 5 at Kemp’s 
7-point scale (not overall good medication adherence) [36].

First, after the application of the Kolmogorov-Smirnov test to 
confirm the normal distribution, the Chi-square test and t-test were 
used to evaluate differences between the two groups in terms of 
adherence treatment to LAI antipsychotics at 6- and 12- month fol-
low-up.

Second, a multivariate logistic regression analysis was used to 
explore the relationship between patients with an overall good 
medication adherence (dependent variable) and each of the inde-
pendent variables previously found associated in the univariate 
analyses at 6- and 12- month follow-up. As for the BPRS, only the 
subscales were inserted in the multivariate models. Effect sizes in 
regression analyses were expressed as odds ratios (OR).

All statistical analyses were carried out using Stata for Windows, 
version 16 (StataCorp, College Station, Texas, USA), and statistical 
significance was set with a p-value < 0.05 (two-tailed).

Results
The sociodemographic and clinical characteristics at baseline were 
presented in the previously published studies [29, 34–38]. At base-
line, 461 subjects were recruited. Participants were on average 
41.72 years old, with ages ranging from 18 to 76 years. Of the total 
sample, 276 patients were males, mostly unemployed (49.24 %) 
and single (70.28 %), with a primary diagnosis of a schizophrenia 
spectrum disorder (71.80 %), starting treatment with a second-
generation LAI antipsychotics (69.63 %).
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Differences between patients with low and high 
medication adherence after 6 and 12 months of LAI 
treatment
Data were available for three hundred fifty-seven participants after 
6 months of treatment with LAI antipsychotics and 332 participants 
after 12 months. As reported in ▶table 1, several significant dif-
ferences were found in overall good medication adherence at 
6-month follow-up: participants with higher medication adherence 
were younger (p = 0.01) and living with family members or in resi-
dential facilities (p = 0.02). Regarding psychopathological variables, 
patients with Kemp’s 7-point scale ≥ 5 showed lower mean scores 
at BPRS total (p < 0.001), BPRS positive symptoms (p < 0.001), BPRS 
resistance (p < 0.001), and BPRS activation (p < 0.001). Consider-
ing medication-related variables, the absence of adverse events 
(p = 0.02) and a higher positive attitude toward medication 
(p < 0.001) were significantly associated with overall good medica-
tion adherence.

As reported in ▶table 2, the following characteristics were no 
longer different at 12-month follow-up: age (p = 0.17), living sta-

tus (p = 0.36), and adverse events (p = 0.08). Patients with overall 
good medication adherence (Kemp’s 7-point scale ≥ 5) reported 
lower mean scores to BPRS total and subscales (positive symptoms, 
negative symptoms, affect, resistance and activation) with medi-
um to large effect sizes. Lastly, a positive attitude toward medica-
tion still differed significantly between the two groups at 12-month 
follow-up (p < 0.001).

▶Figure 1 displays the changes in BPRS subscales scores at 
baseline, 6- and 12-month follow-up in the two subgroups (low vs. 
high medication adherence).

Factors associated with medication adherence at 
6- and 12-month follow-up: multivariate analyses
A multivariate logistic regression analysis was performed, taking 
into account only the variables regarded as significantly different 
at the univariate analyses. Younger age (OR = 0.97; 95 % CI 0.94–
0.99), lower BPRS resistance (OR = 0.75; 95 % CI 0.64–0.87) and ac-
tivation scores (OR = 0.83; 95 % CI 0.69–0.99), no adverse events 
reported (OR = 0.34; 95 % CI 0.15–0.75) and positive attitude to-

▶table 1 Differences between participants with low (Kemp < 5) and high (Kemp ≥ 5) medication adherence at 6-month follow-up. Variables are expressed 
as mean ± SD or n ( %) as appropriate.

Variables Kemp < 5 N = 78 Kemp ≥ 5 N = 279 t/χ d/φ P-value
Sociodemographic variables

 Age 45.04 ± 13.24 40.90 ± 12.62 2.53 0.32 0.01* 

 Sex, male 43 (55.13) 177 (63.44) 1.78  − 0.07 0.18

 Living alone 23 (29.49) 49 (17.56) 5.38 0.12 0.02* 

 Married 11 (14.10) 40 (14.39) 0.004 0.003 0.95

 Employed 18 (23.08) 79 (28.32) 0.84 0.05 0.36

 Diploma or above 36 (46.75) 140 (50.54) 0.35 0.03 0.56

Clinical variables

Diagnosis 0.67 0.04 0.72

 Psychosis 57 (73.08) 191 (68.46)

 Mood disorders 13 (16.67) 57 (20.43)

 Others 8 (10.26) 31 (11.11)

Years from first contact with services 12.29 ± 11.34 10.97 ± 9.59 1.03 0.13 0.30

Medical comorbidities 28 (35.90) 88 (31.65) 0.50  − 0.04 0.48

Alcohol abuse 14 (17.95) 49 (17.56) 0.01  − 0.004 0.94

Substance abuse 19 (24.36) 59 (21.15) 0.36  − 0.03 0.54

Psychopathological variables

 BPRS total 41.83 ± 11.68 35.15 ± 10.52 4.79 0.62  < 0.001* 

 BPRS positive symptoms 9.28 ± 4.16 7.37 ± 3.45 4.08 0.53  < 0.001* 

 BPRS negative symptoms 7.13 ± 3.25 7.13 ± 3.16 0.01 0.001 0.99

 BPRS affect 9.13 ± 3.48 8.67 ± 3.44 1.03 0.13 0.30

 BPRS resistance 8.87 ± 3.78 5.69 ± 2.66 8.37 1.08  < 0.001* 

 BPRS activation 6.09 ± 2.72 5.09 ± 2.10 3.46 0.45  < 0.001  

Medication-related variables

 Second-generation LAI antipsychotics 47 (60.26) 199 (71.33) 3.49 0.09 0.06

 History of LAI prescription 29 (37.18) 82 (29.39) 1.73  − 0.07 0.19

 Injection twice monthly or more frequently 19 (24.36) 57 (20.43) 0.56  − 0.04 0.45

 Adverse events reported 23 (47.92) 65 (29.95) 5.72  − 0.15 0.02* 

 Positive attitude toward medication 28 (37.33) 226 (81.59) 57.54 0.40  < 0.001* 

Legend: BPRS = Brief Psychiatric Rating Scale LAI = long-acting injectable;  * p < 0.05.
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ward medication (OR = 6.54; 95 % CI 2.79–15.32) remained signif-
icantly associated with an overall good medication adherence at 
6-month follow-up while only lower BPRS resistance scores 
(OR = 0.69; 95 % CI 0.59–0.80) and positive attitude toward medi-
cation (OR = 8.02; 95 % CI 4.01–16.02) remained significant at 12-
month follow-up (see ▶table 3).

Discussion
In a large, unselected sample of everyday patients receiving LAI an-
tipsychotics over a period of 12 months, patient attitude toward 
medication and scores at the BPRS resistance subscale appeared 
to be consistently associated with higher medication adherence.

Six and 12 months after initiating treatment with LAI antipsy-
chotics, a positive attitude toward medication, as indicated by a 
DAI-10 higher than 0, predicted higher medication adherence after 
controlling for confounding variables. This substantially expands 
the results of a recent systematic review, reporting that perceived 
barriers and benefits represent the dimensions mostly influencing 
medication adherence in people with severe mental illness [43]. 

Moreover, this finding further underlines the importance of pro-
moting a positive attitude toward medication in patients with psy-
chiatric disorders [37]. More positive attitudes about medication 
and higher medication adherence have been found to be associat-
ed with more insight into the presence of a psychiatric disorder and 
a good relationship with the clinicians [19, 44]. In this respect, 
shared decision-making strategies represent a pillar in improving 
adherence to medication even in patients undergoing treatment 
with LAI antipsychotics [4]. Additionally, psychoeducational activ-
ities related to medication are important to explore and modify the 
feelings and thoughts perceived by the patients [45]. Indeed, re-
cent papers have shown that combining LAI antipsychotics with 
customized interventions to address adherence barriers may im-
prove outcomes both in individuals with bipolar disorder [46] and 
psychotic disorders [47].

Not surprisingly, the higher scores at the BPRS resistance sub-
scale were also consistently associated with lower medication ad-
herence at each considered time point in the multivariate analyses. 
This subscale explores the domains of hostility, uncooperativeness, 
and suspiciousness. Indeed, high severity of delusional symptoms 

▶table 2 Differences between participants with low (Kemp < 5) and high (Kemp ≥ 5) medication adherence at 12-month follow-up. Variables are ex-
pressed as mean ± SD or n ( %) as appropriate.

Variables Kemp < 5 N = 70 Kemp ≥ 5 N = 262 t/χ d/φ P-value
Sociodemographic variables

 Age 40.04 ± 13.63 42.39 ± 12.63  − 1.36  − 0.18 0.17

 Sex, male 43 (61.43) 165 (62.98) 0.06  − 0.01 0.81

 Living alone 18 (25.71) 54 (20.61) 0.85 0.05 0.36

 Married 7 (10.00) 38 (14.50) 0.96 0.05 0.33

 Employed 16 (22.86) 74 (28.24) 0.81 0.05 0.37

 Diploma or above 34 (49.28) 126 (48.65) 0.01  − 0.005 0.93

Clinical variables

Diagnosis 1.16 0.06 0.56

 Psychosis 52 (74.29) 182 (69.47)

 Mood disorders 13 (18.57) 50 (19.08)

 Others 5 (7.14) 30 (11.45)

Years from first contact with services 9.56 ± 9.21 12.02 ± 10.11  − 1.83  − 0.25 0.07

Medical comorbidities 23 (33.33) 88 (33.59) 0.002 0.002 0.97

Alcohol abuse 14 (20.00) 50 (19.08) 0.03  − 0.01 0.86

Substance abuse 19 (27.14) 56 (21.37) 1.05  − 0.06 0.30

Psychopathological variables

 BPRS total 42.93 ± 13.33 33.38 ± 9.24 6.92 0.93  < 0.001* 

 BPRS positive symptoms 9.19 ± 4.44 7.12 ± 3.00 4.57 0.62  < 0.001* 

 BPRS negative symptoms 7.89 ± 3.72 6.62 ± 2.72 3.18 0.43 0.002* 

 BPRS affect 9.67 ± 3.74 8.28 ± 3.15 3.15 0.42 0.002* 

 BPRS resistance 8.94 ± 3.88 5.28 ± 2.32 9.99 1.35  < 0.001* 

 BPRS activation 6.07 ± 2.81 4.93 ± 1.99 3.86 0.52  < 0.001* 

Medication-related variables

 Second-generation LAI antipsychotics 45 (64.29) 180 (68.70) 0.49 0.04 0.48

 History of LAI prescription 27 (38.57) 76 (29.01) 2.36  − 0.08 0.12

 Injection twice monthly or more frequently 5 (13.16) 28 (14.66) 0.06 0.02 0.81

 Adverse events reported 20 (28.99) 50 (19.23) 3.10  − 0.10 0.08

 Positive attitude toward medication 21 (31.34) 217 (84.11) 75.54 0.48  < 0.001* 

Legend: BPRS = Brief Psychiatric Rating Scale; LAI = long-acting injectable;  * p < 0.05.
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and suspiciousness are among the main risk factors for no medica-
tion adherence in schizophrenia and bipolar disorder [22]. Patients 
suspicious about the medication, believing that the medication 
may be harmful, or suffering from auditory hallucinations, telling 
them not to take the medication, are less likely to adhere [48]. 
Again, this finding highlights the importance of building a mean-
ingful alliance between the patient and the clinician and the need 

for constant attention to the patients’ experience with medication. 
Of note, assessing psychological factors, such as personality con-
flicts, needs, desires, dysfunctional beliefs, conscious and implicit 
attitudes about medications, could help clinicians to anticipate and 
deal with potential problems related to medications [49].

Other factors were associated with higher medication adher-
ence at the multivariate analyses after 6, but not after 12 months 
of treatment, namely younger age, lower BPRS activation scores, 
and absence of adverse events. Our result about age is in contrast 
with past literature, showing that younger age is typically associ-
ated with poorer adherence to pharmacological treatment [19]. 
We could hypothesize that older patients in our sample have a long-
er history of the disorder and might feel discouraged and less prop-
ositional in following the prescribed therapy. On the contrary, 
younger people may have been more prone to adhere to pharma-
cological therapy with the hope of symptoms improvement. The 
subscale of BPRS activation measures excitement, tension, and 
mannerism-posturing. It is likely that people with activating symp-
tomatology tend to be more inattentive and forget about medica-
tion. Finally, the presence of adverse events was strongly associat-
ed with lower medication adherence. The onset of side effects of 
psychotropic medication, including antipsychotics, may impair ad-
herence [50]. However, the relationship between adverse events 
and non-adherence is quite complex, as, in the real-world, patients 
complain more about the lack of knowledge and management 
strategies rather than side effects per se [51]. Thus, it is crucial to 
implement shared decision-making and psychoeducational strat-
egies. Of note, the presence of adverse events remains significant 
in the univariate but not in the multivariate analysis at 12-month 
follow-up. People with high rates of adverse events might have pos-
sibly discontinued the treatment with LAI antipsychotics. Indeed, 
adverse events represented the main cause of discontinuation in 
this naturalistic sample [29].

Other factors emerged as potentially influencing medication 
adherence. At 6-month follow-up, participants living alone were 
more likely to show lower adherence to pharmacological treat-
ment. This underlines the crucial role of family support in psychi-
atric care [19, 52]. Moreover, besides the BPRS subscales discussed 
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0
Baseline 6 months

Positive symptoms
Legend

Negative symptoms

Activation
Resistance
Affect

12 months

▶Fig. 1 Mean BPRS scores in patients with low (continuous lines) 
and high (broken lines) adherence to treatment at baseline, 6- and 
12 months follow-up.

▶table 3 Multivariate logistic regression of the factors associated with low (Kemp < 5) and high (Kemp ≥ 5) medication adherence at 6- (χ2 = 66.60, 
p = 0.001, Pseudo R2 = 0.28) and 12-month (χ2 = 110.72, p < 0.001, Pseudo R2 = 0.34) follow-up.

Variables 6-month follow-up 12-month follow-up

Or 95 % CI P Or 95 % CI P

Age 0.97 0.94, 0.99 0.04* – – –

Living alone (ref: yes) 2.07 0.76, 5.59 0.15 – – –

BPRS positive symptoms 1.11 0.97, 1.27 0.14 1.07 0.95, 1.22 0.26

BPRS negative symptoms – – – 1.05 0.93, 1.20 0.42

BPRS affect – – – 0.94 0.84, 1.06 0.35

BPRS resistance 0.75 0.64, 0.87  < 0.001* 0.69 0.59, 0.80  < 0.001* 

BPRS activation 0.83 0.69, 0.99 0.04* 0.97 0.81, 1.18 0.78

Adverse events reported 
(ref: no)

0.34 0.15, 0.75 0.007* – – –

Positive attitude toward 
medication (ref: no)

6.54 2.79, 15.32  < 0.001* 8.02 4.01, 16.02  < 0.001* 

Legend: BPRS = Brief psychiatric Rating Scale;  * p < 0.05.
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above, other domains related to medication adherence, specifical-
ly, people with low adherence have higher BPRS scores. It is possi-
ble that, on the one hand, people with increased severity of symp-
tomatology tend to be less adherent to pharmacological treatment; 
on the other hand, taking medication irregularly does not guaran-
tee symptoms improvement. A visual inspection of ▶Fig. 1 reveals 
interestingly that BPRS negative symptoms and affect domains 
tend to ameliorate in the group with high medication adherence, 
while patients with low adherence show an opposite trend. This re-
sult, even if not supported by statistical evidence, may suggest that 
improvements in non-positive symptoms of patients with severe 
mental disorders are seen in the longer-term after LAI antipsychotic’ 
prescription. Therefore, it appears even more important to explain 
to the patients that medication adherence is fundamental for a 
good overall outcome.

Our findings are novel as literature has principally focused on 
factors related to adherence to oral medication or to characteris-
tics of patients who discontinued LAI antipsychotics. Conversely, 
to our knowledge, little is known about the predictors of adher-
ence to treatment with LAI antipsychotics. Although LAI antipsy-
chotics are typically prescribed to improve treatment adherence, 
they are rarely prescribed in monotherapy. Indeed, a vast part of 
our sample (91.80 %) was also taking at least one concomitant oral 
medication [37]. Therefore, an evaluation of medication adherence 
and predictors remains fundamental.

Nevertheless, several shortcomings need to be mentioned to 
comprehensively discuss our results. First, we analyzed only the dif-
ferences between patients who did not discontinue from the study. 
It is worth mentioning that reasons for discontinuation in the pre-
sent cohort have been thoroughly described in a previous study 
[29]. Second, we could not evaluate some important factors asso-
ciated with medication adherence, such as the level of insight [22], 
which is frequently lacking in patients with chronic psychiatric dis-
orders. Third, we have dichotomized the outcome as well as many 
independent variables, with the risk of losing more detailed infor-
mation. However, the limited dimension of our sample, which has 
been selected in a naturalistic manner, did not allow to introduce 
too many variability factors in our analyses.

In conclusion, our findings suggest that attitude toward medi-
cation and traits of suspiciousness/hostility appear to be related to 
medication adherence to LAI antipsychotics. Evidently, these fac-
tors are modifiable through adjustments in the patient-clinician 
relationship as well as the implementation of tailored psychoedu-
cational strategies to better explain the importance of medication 
adherence and the prompt recognition and management of med-
ication-related side effects.
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