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Purpose: Paliperidone palmitate is the only available long acting injectable (LAI) antipsychotic with a monthly and three-monthly
formulation. LAIs may help battle non-adherence. Studies about the experiences of switching from the monthly (PP1M) to the three-
monthly formulation (PP3M) of paliperidone are scarce. Therefore, the aim of this study is to evaluate the perspectives of patients,
relatives, and mental health professionals on PP3M compared with PP1M.
Material and Methods: This was a multicenter, retrospective, non-interventional one-time questionnaire survey among patients with
psychotic disorders who switched from PP1M to PP3M (n = 38), their relatives (n = 13) and mental health professionals (n = 38).
General satisfaction and (un)desired effects were measured using the Medication Satisfaction Questionnaire (MSQ) and the Subjects’
Reaction to Antipsychotics (SRA), respectively. Additional questionnaires assessed socio-demographic variables, preference, effec-
tiveness, side-effects, and confidence in PP3M compared to PP1M.
Results: Mean number of received PP3M injections was 4.2 (SD 2.5). The three study groups reported a high level of confidence in
PP3M. High general satisfaction rates about PP3M among patients (69%) and mental health professionals (95%) were reported. The
majority of patients, relatives, and mental health professionals reported similar or in some cases even greater effectiveness and similar
or in some cases even less side-effects of PP3M compared to PP1M. Sixty-seven percent of the relatives reported less concerns about
non-adherence after switching to PP3M.
Conclusion: Most patients, relatives, and mental health professionals prefer PP3M over PP1M. The positive attitudes of all parties
may facilitate the more frequent use of PP3M and potentially the clinical outcomes.
Keywords: paliperidone palmitate 3-monthly, long-acting injectable antipsychotics, psychotic disorders, mental health professionals,
family, perspectives

Introduction
Both in general medicine and psychiatry, medication adherence is a significant challenge for patients, relatives and
clinicians.1 Non-adherence to treatment with oral antipsychotic medication, e.g., due to a lack of effectiveness or
undesired side effects, is common among people with severe psychotic symptoms,2 with self-reported percentages
ranging from 30% to 50%.3,4 Negative consequences of non-adherence are relapses, impaired functioning, lower quality
of life, suicidality, premature mortality, and increased costs for the healthcare system.5 Targeting or circumventing non-
adherence is therefore of great importance in the treatment of psychotic disorders.6
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One widely used strategy to circumvent non-adherence to antipsychotic medication and to subsequently improve clinical
outcomes is treatment with long-acting injectable (LAI) antipsychotic formulations. LAIs are mostly administered with biweekly
to four-weekly intervals (depending on the type of drug) and contribute to the successful maintenance treatment of psychotic
disorders.7,8 Emerging evidence suggests that LAIs are favorable compared to oral antipsychotic drugs.8 Among others, the risk
of rehospitalization is about 20% to 30% lower in LAI treatment compared to most equivalent oral formulations.9

In theory, LAIs offer several biological advantages over oral formulations. They avoid first-pass metabolism, have
a greater bioavailability and guarantee a more stable plasma concentration.10 When dosing is done carefully, the risk of
an overdose or an intoxication is lower with LAIs compared to oral formulations. The longer time intervals between
injections and a more stable daily functioning provide more time for the treatment of other problems related to the
disorder, such as substance abuse, trauma and social recovery. From a cognitive perspective, LAIs have the advantage
that patients do not have to remember to take their daily medication. An additional benefit may be that LAIs are
administered during visits to a mental health professional, which makes it easy to know when patients stop their
treatment and become at risk for a relapse.6 Disadvantages of LAIs include dosage inflexibility and the relatively long
duration for medication effects to wear off in case of side-effects.6

The lower percentage of relapse and longer timespan to relapse with LAI antipsychotic formulations suggest that
longer-acting may be preferred over shorter acting formulations, especially in patients with adherence issues.7 LAIs with
a duration longer than 1 month might have additional benefits for patients to current existing LAIs. Long(er) dosage
intervals mean less frequent injections and subsequently less pain or fear for these injections, less dependence on contacts
with clinicians and a decreased necessity to travel for receiving an injection.

Currently, a paliperidone palmitate version with therapeutic blood-levels for 3-months (PP3M) is the only available
LAI antipsychotic that offers an extended 3-month window of stable plasma drug concentration, meaning patients only
need four injections per year.7 PP3M is available for the treatment of adult patients with schizophrenia who previously
received adequate treatment with the one-monthly formulation (PP1M) at least four times.11 PP3M, which received FDA
approval in 2015, has demonstrated favourable symptomatic- and functional outcomes.12 To push the interval boundaries
even further, a 6-month version of paliperidone palmitate (PP6M) is currently under investigation.

Shared decision-making increases adherence in people with schizophrenia, as does collaboration among mental health
professionals, patients and relatives (ie, parents, siblings, neighbors or friends).13 It could also enhance insight into the
psychotic disorder and lead to better treatment expectations and outcomes.14,15 Their perspectives are vital in the
discussion surrounding LAIs and their embedding in overall treatment strategies. However, research on experiences of
mental health care professionals, patients and relatives with PP3M is scarce.

A study of Cassidy and Miles (2020) evaluated by an online-questionnaire the impact of PP3M on patient manage-
ment, including non-adherence and relapse, from a psychiatrist (n=7) and nurse (n=17) perspective.16 Treatment goals
were met or exceeded, and psychiatrists were satisfied with treatment efficacy and relapse prevention. They concluded
that from a clinician’s perspective, PP3M offers patients the potential to remain adherent and improve social functioning.
An online questionnaire survey of Pai et al among 16 prescribers concluded that they had the impression that patients
were satisfied with symptom control and general functioning with PP3M.17 From a patient’s perspective, individual
depth-interviews with 24 patients with schizophrenia revealed that they had more feelings of stability and were more
physically and socially active after they received PP3M.18 The authors concluded that switching from PP1M to PP3M
seemed to be experienced as advantageous for patients with psychotic disorders.

The aim of the present study is to evaluate the perspectives of patients, their relatives and mental health professionals
on the (dis)advantages of PP3M compared to PP1M.

Materials and Methods
Subjects
Patients
Patients were eligible for inclusion when they 1) were diagnosed with a psychotic disorder in accordance with the DSM-5;19 2)
received voluntarily treatment with PP1M for at least 4 months before voluntarily switching to PP3M monotherapy; 3) had
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started using PP3M about 1 year ago, of which they had at least one injection; and 4) were willing to participate and able to
give oral and written consent for participation.

Relatives
Relatives were included when they 1) were identified by patients as being an important relative; 2) got permission from
patients to participate in the study; and 3) were able to give oral and written informed consent.

Mental Health Professionals
Mental health professionals were eligible for inclusion when they 1) treated patients with psychotic disorders; 2) treated
patients who had used PP1M for at least 4 months followed by a switch to PP3M, and 3) were able to give oral and
written informed consent.

Procedure
Mental health professionals from five mental health institutions in the Northern Netherlands were contacted about this
study through training networks, conferences or by the researchers personally. Willing professionals were approached by
a research nurse (BK, AZ, KH) and received study details per e-mail. Professionals were asked to fill out questionnaires
about all patients in their caseload who met the inclusion criteria and were subsequently asked to contact these eligible
patients for participation in this study. Participating patients received oral and written information about the study,
a consent form and the questionnaires from their mental health professional. Patients who had consented to participate
were asked for permission to contact an important relative, in order to get their perspective on PP3M as well. After
patients’ consent, relatives also received information and questionnaires from the mental health professional. The mental
health professionals were provided with a return envelope to mail the completed consent forms and questionnaires back
to the researchers. Data was collected from March 2018 to January 2020. If needed, the research nurses also sent
reminders and provided additional assistance to the mental health professionals.

The study is performed in accordance with the Good Clinical Practice Guidelines, The Declaration of Helsinki and
Dutch legislation on human research and privacy. As this non-interventional study would cause minimal burden to any
party, the Medical Ethical Committee of the University Medical Center Groningen judged that the study was not subject
to the Dutch Medical Research Involving Human Subjects Act (WMO).

Measures
Patients
Patients filled in a questionnaire about their experiences with PP3M (effectiveness, side-effects and confidence, and
preference) compared to PP1M. They also filled in the Medication Satisfaction Questionnaire (MSQ), which measured
their satisfaction with PP3M treatment. The MSQ is a single-item self-report questionnaire, where satisfaction is rated on
a 7-point Likert scale (1=extremely dissatisfied; 7=extremely satisfied), and has adequate psychometric properties for
people with psychotic disorders.20 Patients also filled in the adapted Subjects’ Reaction to Antipsychotics about PP3M
(SRA-34),21 a 34-item self-report questionnaire where patients rated each potential desired (n=10) and undesired (n=24)
effect on a 3-point Likert scale (1=not present, 2=yes, somewhat present and 3=yes, strongly present). Both subscales
have been shown to have a good internal consistency (Cronbach’s alpha=0.82). In this study, α=0.90 for the desired and
α=0.82 for the undesired subscale.

Additionally, patients were asked to provide demographic information about themselves (age, gender), but also about
duration of (long-acting) antipsychotic use, duration of PP3M use, number of PP3M injections, motivation to switch from
PP1M to PP3M, and change of number of contacts with mental health professionals.

Relatives
Relatives filled in a questionnaire about effectiveness, side-effects, confidence, and relatives’ burden in PP3M compared
to PP1M. Furthermore, relatives were asked to disclose their age, gender, relation to the patient, their means of contact
(eg, by phone, WhatsApp, e-mail or in person) and the average frequency of their contact with the patient per week or per
month.
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Mental Health Professionals
Mental health professionals filled in a questionnaire about their experiences with PP3M (effectiveness, side-effects
and confidence, and preference) compared to PP1M. They also filled in the MSQ to indicate their satisfaction with
PP3M. In addition, mental health professionals were asked to provide demographic information about themselves
(age, gender, profession, length of clinical experience in present profession, and workplace; in or outpatient setting),
as well about their participating patients (age, gender, classification, duration of psychotic disorder, realization of the
necessary to use antipsychotics, duration of (long-acting) antipsychotics use, duration of PP3M use, number of PP3M
injections, motivation to switch from PP1M to PP3M and change of number of contacts with a mental health
professional).

Data Analysis
Descriptive analyses (ie, frequencies, means and standard deviations) were used to describe the demographic character-
istics and evaluate the outcomes of the questionnaires. All data were analyzed using IBM SPSS 25.0.22

Results
Response
In total, 44 couples of patients and mental health professionals were included in this study. In 32 of these 44 couples, both
the patient and the treating mental health professional answered the questions. Of the remaining 12 couples there were six
couples where we only received a response from the professionals, but not from the patient. Similarly, of the last six
couples we only received a response from the patients, but not from their mental health professional. The majority of the
included patients (53%) had received at least four injections with PP3M at the time of assessment. Furthermore, we
included 13 relatives of participating patients, most of which were parents (54%). An overview of the sample
characteristics is provided in Table 1.

Patients
Patients were somewhat satisfied (21%), very satisfied (61%) or extremely satisfied (8%) with using PP3M (see Table 2).
Two patients (5%) were neutral and the two patients (5%) who were unsatisfied with PP3M gave as primary reason that
they did not want to use any (LAI) medication at all. The majority of the patients evaluated PP3M as equally effective
(84%) or better (10%) than PP1M (see Table 2). Desired effects of PP3M most reported by patients on the SRA-34 were
feeling more cheerful (61%), sleeping better (58%), having more control over their thoughts (53%), more attention for
their environment (45%), being able to think more clearly (45%) and interacting easier with others (42%).

The majority of the patients also reported that PP3M caused equal (58%) or less (21%) side effects than PP1M.
Undesired side effects of PP3M most reported by patients on the SRA-34 were weight gain (47%), blunted affect (40%),
rigid muscles (34%), physical tiredness (34%) increased appetite (32%) and trouble waking up (32%). When asked about
any differences in side effects between PP3M and PP1M, 23% of the patients reported fewer side effects from PP3M (ie,
less problems with body cramping (n=1), hunger (n=1), sweating (n=1), shaking (n=1), stomach (n=1), sleeping (n=1)
and tiredness (n=2)) against 12% who reported more side effects from PP3M (ie, more problems with shaking (n=1),
dizziness (n=1), fatigue (n=1), blunted affect (n=1) and having colds (n=1)).

When asked about their motivation to switch from PP1M to PP3M, patients named fewer confrontations with the
necessity to use medication (42%), fewer painful injection moments (32%), less need for travelling to appointments
(24%), fewer risk of missing an appointment (18%) and less moments of experiencing shame (8%) as their main
reasons.

Two of the patients (5%) preferred PP1M over PP3M, whereas 82% preferred to use PP3M (see Table 2). One patient
switched back to PP1M, because of the experienced side effects (type unknown), but all others (97%) were still using
PP3M at the time of the assessment.
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Relatives
Relatives evaluated the effectiveness of PP3M as better than (15%) or the same (85%) as PP1M, and thought PP3M had
equal (69%) or less (23%) side effects than PP1M (see Table 2).

All but one of the relatives had face-to-face contact with the patient. The majority (54%) had in person contact on
a daily basis. The in-person contact frequency of the remaining 46% varied from multiple times a week to one or twice
per month. When asked about their concern with regard to the patient taking his/her medication, 67% reported that they
were less worried since the patient started using PP3M, 17% had no opinion and 16% was either more or equally
worried.

In total, 85% of the relatives had confidence in PP3M and 77% preferred PP3M over PP1M, whereas the remaining
23% had no preference (see Table 2).

Table 1 Sample Characteristics

Patients (n=38) Relatives (n=13) Mental Health Professionals (n=38)

Age in years, M (SD) 45.6 (10.2) 50.7 (14.0) 48.0 (7.3)

Male gender, % 61 31 66

Profession, %

Psychiatrist – 47

Nurse practitioner – 24

Social psychiatric nurse – 13

Case manager – 10

Psychologist – 5

Treatment experience (years), M (SD) 16.7 (8.2)

Diagnosis, %

Schizophrenia 79

Other 21

Duration of antipsychotic drug use, %

<5 years 32

5–10 years 5

10 years 63

Duration of PP1M use, %

4–12 months 55

>12 months 45

Number of PP3M injections, M (SD) 4.15 (2.5)

Relation to the patient, %

Parent 54

Partner 15

Neighbor 8

Other 23
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Mental Health Professionals
The majority of mental health professionals (95%) was satisfied with PP3M. The only limitation they mentioned was that
it is not possible to quickly change the dosage of PP3M. The majority of the mental health professionals evaluated PP3M
as equally effective (71%) or better (26%) and with equal (66%) or less side effects (24%) than PP1M (see Table 2).
When asked to elaborate on the side-effects, they mentioned a decrease in appetite (n=1) and tiredness (n=1) in patients.
Of the following side-effects they were uncertain whether these were more or less severe in comparison with PP1M:
weight gain (n=2), sedation (n=3), blunted affect (n=2) and tremors (n=1). The mental health professionals who listed
these side effects did report that PP3M had fewer side effects than PP1M in general.

Table 2 Evaluation of PP3M, Separated by Participants Groups

Patients (n=38) Relatives (n=13) Mental Health Professionals (n=38)

% (n) % (n) % (n)

General satisfaction with PP3M

Extremely satisfied 8 (3) 8 (3)

Very satisfied 61 (23) 87 (33)

Somewhat satisfied 21 (8) 5 (2)

Not satisfied, not unsatisfied 5 (2) 0

Somewhat unsatisfied 0 0

Very unsatisfied 0 0

Extremely unsatisfied 5 (2) 0

Experienced effectiveness of PP3M vs PP1M

PP3M > PP1M 10 (4) 15 (2) 26 (10)

PP3M = PP1M 84 (32) 85 (2) 71 (27)

PP3M < PP1M 3 (1) 0 3 (1)

Neither works 3 (1) 0 0

Experienced side-effects of PP3M vs PP1M

PP3M > PP1M 10 (4) 8 (1) 0

PP3M = PP1M 58 (22) 69 (9) 66 (25)

PP3M < PP1M 21 (8) 23 (3) 24 (9)

No opinion 10 (4) 0 10 (4)

Confidence in PP3M

Yes 90 (34) 85 (15) 97 (37)

No 10 (4) 15 (2) 3 (1)

Preference

PP3M 82 (31) 77 (10) 97 (37)

PP1M 5 (2) 0 0

No preference 13 (5) 23 (3) 3 (1)
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Furthermore, most mental health professionals reported that the number of contact moments with their patients had
either stayed the same (53%) or decreased (42%). All but one of the professionals (97%) had confidence in PP3M and
preferred it above PP1M, with the one professional having no preference (see Table 2).

Discussion
The collective experience of patients, relatives, and mental health professionals was that PP3M works equally well or in
some cases even better and had equal or in some cases even less side effects than PP1M. The high satisfaction rate of
patients (69%) in our study is in line with a study of Fernández-Miranda that showed more satisfaction with PP3M
compared to PP1M.23 The majority of patients, relatives, and mental health-care professionals preferred PP3M over
PP1M, but partially for different reasons. Patients reported less confrontation with the necessity to use medication, fewer
painful injections, less travelling and less moments of experiencing shame. Their relatives, mostly parents, had less
concerns about non-adherence, a diminished feeling of obligation and therefore less resistance, and reported less
disruption of daily life partly due to less outpatient clinic visits. Mental health-care professionals named less concerns
about adherence, less stigma and fewer confrontations for their patients with the need for (painful) injections.

The finding of considerably less burden for relatives (67%) is in accordance with a study of Garcia-Portilla (2020),
and supports the hypothesis that PP3M can alleviate relatives’ burden.12 In our study, 7 of 13 relatives (54%) had daily
contact with the patient, while 85.7% out of them experienced less concerns about medication intake.

Previous studies found either that the transition from PP1M to PP3M was associated with a decline in outpatient and
pharmacy visits24 or that contact frequency was not influenced by PP3M.18 Our results suggest that this may be
individually determined, essentially supporting both findings, with approximately half of our participants reporting an
unchanged number of contact moments (53%) and the other half reporting a reduced number of contact moments (42%).
Although our participants did not specify the reasons for any of their visits, it is likely that at least the visits exclusively
intended for PP3M injections (four times a year) were less frequent compared to PP1M (twelve times a year).
A reduction in mental health associated contacts could hypothetically be associated with hope and social acceptability,
which would likely be appreciated by patients and their relatives.14 It is possible that pharmacological contacts were
replaced with non-pharmacological intervention contacts in patients with an unchanged number of visits during their use
of PP3M.

Previous literature studies suggest that LAIs are sometimes considered as coercive, old-fashioned and more expensive
than oral medication, both by patients and mental health professionals.25,26 Our findings do not support this, with none of
the participants reporting a sense of coerciveness or increased financial burden. This suggests that LAIs can also be
considered as a modern and comfortable treatment option for patients. Although PP3M is more expensive than oral or
other depot antipsychotics, it is fully reimbursed by the Dutch healthcare system, making the financial argument obsolete.
The only limitation of PP3M reported in this study was by mental health professionals: that it is not possible to change
the dosage of PP3M immediately. The mostly positive attitudes, expressed as preference, of all involved parties towards
the switch from PP1M to PP3M may play an important role in facilitating the use of PP3M, since existing negative
attitudes of patients and mental health professionals towards LAIs are currently an important reason why they are
underutilized.27

The experiences of patients, relatives, as well mental health professionals support a recovery-oriented approach, which
encourages collaboration. Members of the patient’s support network play a critical role in the treatment plan (e.g., assisting
the patient in decision-making) and recovery process.28 Providing significant others with psycho-education about the
potential risks, benefits and experiences of others with LAIs could support them in this role. From a recovery point of view:
the use of LAIs antipsychotics could not just be considered a tool for preventing relapse but also a resource to help patients
work towards their own recovery goals.29 Not only symptomatic remission is important in this context. Functional
remission might be even more important considering its association with real-world outcomes, such as social and
occupational functioning and living independently.12
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Strength and Limitations
To our knowledge, the present study is the first to evaluate satisfaction and confidence about PP3M, in the triad of
patients, relatives, and mental health professionals. Especially, the reported experiences of the generally not included
relatives is a major strength of this study.

The study limitations include a relatively small sample size and the retrospective design, which could have resulted in
recall bias. Especially recruiting relatives in the study turned out to be very difficult. However, compared to previous
published studies, our study has a high sample size.16–18

Selection bias may also have influenced the results, since LAIs antipsychotics are generally underutilized and are
most often prescribed by mental health professionals who already have a positive attitude towards LAI antipsychotics.30

Nevertheless, the findings of our study are in accordance with the results of Cassidy and Miles, who found high
satisfaction with PP3M in psychiatrists and nurses. Moreover, patients in our study had already received years of
antipsychotic treatment (63% > 10 years), which makes it difficult to generalize our findings to other populations (e.g.,
first-episode psychosis). Furthermore, our participants had a relatively high age, and it is unknown whether perspectives
are age-, experience- or cultural dependent. We were neither able to measure whether there was indeed time to focus on
other aspects of treatment and recovery nor the cost-effectiveness of PP3M.

Future Research
We recommend future studies to include a prospective design and evaluate experiences of stakeholders with (side) effects
and treatment outcomes of PP3M, such as social and cognitive functioning, stigmatization, therapeutic alliance and
recovery of patients. Monitoring contacts with mental health practitioners should preferable be monitored with validated
questionnaires. Levels of stigmatization are an important outcome to monitor as well. Although LAIs could also be
associated with more stigma because of the belief that LAIs reflect a more severe psychotic disorder,26,31 our findings
suggest that less frequent confrontation with medication may lead to less experienced stigma, potentially because of
a feeling of recovery. This is in line with a study of Pungor et al that showed a decreased perceived stigma after the
switch from PP1M to PP3M.32 It is also worth evaluating whether the prolonged dosage interval of PP3M may put focus
on other aspects of treatment (e.g., substance abuse, trauma, physical condition and social recovery) to achieve treatment
goals.33 The long dosage interval of PP3M may influence mental health care organization with regard to policies,
infrastructure (e.g., storage of medication) and procedures. Evaluating cost-effectiveness might be able to demonstrate
that PP3M reduces total costs due to increased adherence and subsequently less relapses and admissions. LAIs are
generally more expensive compared to oral formulations.34–36 In contrast, overall cost-effectiveness studies demonstrated
that PP3M may reduce total costs, a finding that asks for confirmation in non-industry sponsored studies.37 Future studies
may consider to include a standardized care consumption questionnaire such as the TIC-P.38

A prospective study design including relatives from the beginning of treatment may teach us more on how to provide
assistance in the complex dynamics of relatives and patients with psychotic disorders.

Conclusion
Patients, their relatives and mental health professionals reported a high satisfaction rate and high levels of confidence
with PP3M, with similar or greater effectiveness and similar or less side-effects of PP3M compared to PP1M. The
majority preferred PP3M over PP1M. Further prospective studies are needed to examine effectiveness, side effects
and perspectives of PP3M and other LAIs in more detail, to see if they influence clinical practice and treatment
outcome.
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