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Chapter 1

“All T want is compliance with my wishes, after reasonable discussion” [1].

1.1.1 Consequences of non-adherence

Many patients with psychotic disorders have difficulty adhering to their prescribed
antipsychotic medication [2,3]. Clinicians often wish for improved medication adherence
because complete or partial adherence is associated with adverse individual and societal
outcomes such as inconsistent symptom control, more relapses [4—6], more (re)hospitalizations
[7,8], and more suicide attempts [9,10]. In sum, patients’ failure to adhere sufficiently to
their prescribed medication severely reduces the effectiveness of the medical treatment of
schizophrenia and interferes with therapeutic efforts [11]. This shows the need for better
adherence. Reasonable discussions between patients and their clinicians are not always
sufficient in order to improve adherence: there are various reasons for patients not to take
their medication and interventions to improve compliance are not always effective or suitable

for patients with schizophrenia.

1.1.2 Risk factors of non-adherence

Risk factors of non-adherence can be divided into patient-, treatment- and environmental-
related factors [12]. Patient-related risk factors include poor illness insight, negative attitudes
towards medication, a shorter duration of illness or comorbid substance use [13-15]. If patients
experience distress by side effects from the antipsychotic medication, this is considered a
treatment-related risk factor for non-adherence [16]. Environmental-related risk factors include
stigma of taking medication, lack of support [17], financial problems, chaotic living situations
and poor aftercare [17,18]. Together, these factors show the variety of reasons that contribute
to non-adherence and illustrate why improving adherence and changing patients’ behavior is

often a complex and difficult task.

1.1.3 Interventions to improve medication adherence: a systematic review

Over the past 35 years, many interventions (e.g. adherence therapy, motivational interviewing,
psychoeducation or contingency management) have been developed and tested for improving
antipsychotic medication adherence among patients with psychotic disorders [19,20]. Some
studies did not demonstrate efficacy in improving adherence [21-23], yet other studies did
[24-26]. However, interventions that are effective in improving adherence do not always
show positives effects on outcomes such as psychiatric symptoms or psychosocial functioning
[22,27,28]. This is surprising, concerning the well-known correlational data on the associations

between non-adherence and poor outcome [29].
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Two large systematic reviews included intervention studies to improve antipsychotic
medication adherence between 1980 and 2000. Zygmunt and colleagues [20] reviewed 39
studies and concluded that psychoeducational interventions without additional strategies
(e.g. family therapy or behavioural management) were least effective in improving medication
adherence. Integrated programs, however, which used various interventions to improve
adherence found positive results. Similar results were found by Dolder and colleagues [19],
who reviewed 21 studies and concluded that improvements in adherence were most effective
after combinations of educational, behavioral and system-oriented interventions. Both reviews
supported the idea of using an integrated treatment programme to improve adherence. The
most recent review, by Barkhof and colleagues [30] included 15 randomized controlled trials
conducted between 2000-2009. Their results showed that long lasting interventions with a
focus on adherence were more successful at improving medication adherence than short term
interventions. Adapted forms of motivational interviewing, such as compliance therapy did
not show improvements in adherence rates. The authors also acknowledge the need for more
individualized approaches due to the large variety of reasons associated with non-adherence.

Furthermore, a meta-analysis was done on adherence enhancing interventions in a wide
range of other chronic illnesses than psychotic disorders [31]. These authors focused on studies
that assessed medication adherence through electronically compiled drug dosing histories.
In 79 studies it was found that patients randomized to an intervention group had an average
combined adherence outcome of 74.3%, which was 14.1% higher in comparison to patients
in the control group. Interestingly, however, among 57 studies measuring clinical outcomes,
only eight reported a significant improvement in clinical outcome.

Finally, a recent review and meta-analysis focussed on improving adherence in patients
with various disorders to various medications — not just antipsychotics — by using incentives
[32]. This intervention, defined as Contingency Management (CM) [33], has demonstrated
its effectiveness for improving adherence rates [34]. CM-interventions typically reinforce pre-
set, well-defined and verifiable target behaviors (e.g., drug abstinence or medication intake),
by providing external rewards.

In sum, recent reviews have focused mainly on which type of interventions are effective
for improving medication adherence. It seems that integrated programs (combinations of
educational, behavioral and system-oriented interventions) are most effective for improving
adherence behavior, and that long lasting interventions are more effective than short-term
interventions.

However, improving adherence is a means to an end: to achieve better patient outcomes.

Knowing which interventions are more effective than others is an important first step, but
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we also need to know when and how better medication adherence leads to better symptom

control, improved functioning and quality of life.

1.1.5 Effects of interventions on adherence and clinical outcomes: a systematic review

We conducted a systematic review of randomized controlled trials (RCT’s) aimed at improving
adherence to antipsychotic medications and on clinical outcomes. First, we will review
the effect of various psychosocial interventions on medication adherence. Second, we will
focus on the effects of the interventions on clinical outcomes such as psychiatric symptoms,
psychosocial functioning, and quality of life. Finally, this overview aims to explore reasons
(i.e. methodological concerns) why studies find different results. All studies are described with
regard to the large variety in methods used to assess adherence to antipsychotic medication,
measurements of clinical outcomes, type of interventions and settings. Recommendations for

future research are discussed in order to improve comparability between studies.

1.2 Selection methods

1.2.1 Eligibility criteria

To be included in the review the selection criteria were as follows: 1) a randomised controlled
design was used, 2) the experimental treatment was specifically aimed at improving adherence
with antipsychotic medications, 3) patients were diagnosed with a psychotic disorder for which
antipsychotic medications were prescribed, 4) papers were published in a peer reviewed English

written journal, and 5) only full papers (no conference abstracts) were selected.

1.2.2 Information resources

Literature searches were conducted using Embase.com (Medline and Embase), Medline
(OvidSP), Web of science, PsycINFO, Cochrane, Pubmed publisher, and Google Scholar.

1.2.3 Search strategy

Literature searches were conducted using Embase.com (Medline and Embase), Medline
(OvidSP), Web of science, PsycINFO, Cochrane, Pubmed publisher, and Google Scholar.
The search strategies were designed by a biomedical information specialist and a psychologist.
The basic search elements were medication adherence or compliance and anti-psychotic
agents. These were combined with the Cochrane sensitive filter for Randomized Controlled
Trials (RCTs). Each element was thoroughly translated in controlled vocabulary terms of the

databases (Emtree for Embase, Medical Subject Headings for Medline and the Thesaurus of

10
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Psychological Index Terms for PsycINFO) and in free text words in title and/or abstract. The
mentioned information resources were searched from inception until September, 2017. The
results were de-duplicated using the reference tool EndNote. Next, we searched within existing

reviews for references that were not yet included.

1.2.4 Study selection

All papers were screened on titles and abstracts by two researchers (CM and AS). Those meeting
the criteria were read with care (EN and AW). Differences in judgements were discussed in

order to reach consensus.

1.3 Adherence intervention studies

1.3.1 Included studies

The search strategy resulted in 7116 titles: Embase.com (Medline and Embase) 2423 abstracts;
Medline (OvidSP) 1669 abstracts; Web of science 1652); PsycINFO 934; Cochrane 226,
Pubmed publisher 112; and Google Scholar 100. The papers were de-duplicated using the
reference tool EndNote, leaving 3852 abstracts. Studies on interventions to improve adherence
to antipsychotic medications were selected following the selection process as outlined in Figure
1. The selection criteria were as follows: 1) a randomised controlled design was used, 2) the
experimental treatment was specifically aimed at improving adherence with antipsychotic
medications, 3) patients were diagnosed with a psychotic disorder for which antipsychotic
medications were prescribed, 4) papers were published in a peer reviewed English written
journal, and S) only full papers (no conference abstracts) were selected.

In total we included 29 studies, of which 24 studies were included with data on medication
adherence. We verified if the study reported independent outcomes on psychiatric symptoms,
psychosocial functioning and quality of life. We found that 27 studies measured psychiatric

symptoms, 9 studies measured social functioning and 7 studies included quality of life.

1.3.2. Study characteristics

The main characteristics of the selected studies are summarized in Table 1. There is a large
variety in study protocols regarding (a) type and duration of intervention, (b) methods to assess

adherence to antipsychotic medication and clinical outcomes, and (c) setting and study design.

11
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Figure 1. Flow Chart of the selection of studies
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3852 records identified through database
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104 abstracts
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3748 records did not
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for further reading

55 records excluded
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Type and duration of interventions

Some interventions are behaviour-oriented, focusing on stimuli such as financial incentives
or reminders [27,70]. More complex interventions are individualized adherence therapies
including or combining motivational interviewing, cognitive adaption training or psycho-
education for the patient and/or family members. Such programs may have 5 to 12 sessions
over a period of six to nine months. One study used a more personalized approach and offered
various types of adherence therapy, depending on patients’ individual situations and reasons for
non-adherence [28]. Intervention periods ranged from 2 weeks [71] to 12 months [70,72,73],
and follow-up periods varied from 2 months [25,74] to 2,5 years [72,75,76]. Overall, this shows

that studies used relatively short-term follow-up periods.

Assessments of adberence and clinical outcomes

Medication adherence was assessed using patient self-reports and attitudes to medications,
caregivers’ reports, or more objective indicators such as blood levels, pill count, or service
use records. Subjective measures included different methods, such as Medication Adherence
Rating Scale (MARS) [25,77,78], Rating of Medication Compliance [79], or Register of
Adherence to Treatment (RAT) [80]. Additionally, different semi-structured or structured
interviews were used to assess medication compliance [28,72,73]. The Medication Adherence
Questionnaire (MAQ) [81] was often used and labelled as the nearest to gold-standard [82].
Objective measures included pill counts [83], electronic monitoring [27], plasma drug levels
[75], and the Medication Possession Ratio (MPR) [70,84,85].

Psychiatric symptoms were measured using either of three types of questionnaires:
the Positive and Negative Syndrome Scales (PANSS) [86], the Brief Psychiatric rating Scale
(BPRS) [87], and the Global Clinical Impression Scale (CGI) [88]. BPRS and PANSS scores
are very different in number of items (16 versus 30), and use different methods for assessing
positive and negative symptoms. In addition, relating absolute PANSS/BPRS scores to relative
improvements on the CGI seems to be affected by patient- and methodological factors (i.e.
illness severity at baseline and percentage cut-offs to define response in a trial) [29].

Few studies investigated other outcomes than psychiatric symptoms. Level of functioning
was measured with questionnaires that used comparable scoring procedures, including the
Global Assessment of Functioning (GAS) [73], the Social and Occupational Functioning Scale
(SOFAS) [27,83], and the Global Assessment Scale (GAS) [75,89]. Lower scores (e.g. 0-10)
indicate ‘the need for constant supervision to prevent hurting self or others, and no attempts to
maintain minimal personal hygiene’ [90]. However, definitions of ‘quality of life’ varied across
studies and were assessed using generic questionnaires. The Quality of Well-Being Scale (QWB)

[91] consists of 71 items and measures health and wellbeing over the past three days on four
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domains (i.e. physical activities, social activities, mobility, and symptoms). The EQ-SD [28,80]
measures 5 domains (i.e. mobility, self-care, usual activities, pain, and anxiety or depression),
which can be scored 1,2 or 3 (indicating ‘no’, ‘mild’ or ‘severe’ problems). Patients” health status
is defined by a 5 digit number, potentially creating 243 different health states. In the general
population, health state evaluations by the EQ-SD have shown good psychometric properties
[92], and the instrument is brief and cognitively simple to conduct.

Furthermore, study settings varied with regard to patient population, sample size, and
time of assessments. Patients admitted to psychiatric hospitals or clinics may be in higher
need for care than outpatients, and can have acute psychotic episodes that might be caused by
prolonged periods of non-adherence. Additionally, care-as-usual (control group) is assumed to
be different for the in- and outpatient setting. Sample sizes ranged from less than 30 patients
per treatment arm in nine studies [8,26,48,71,84,89,93] to 100 patients or more in five studies
[21,75,76,79,80]. Finally, different follow-up periods make it difficult to compare outcomes.
Adherence levels are sometimes measured immediately after the intervention period, even
though interventions may need some processing time to be effective.

Thus, heterogeneity of the study population and heterogeneity of methods contribute

to the large heterogeneity of results across studies.

1.3.3 Results on adherence and clinical outcomes

Effects on adberence

Of the 24 studies that assessed medication adherence, 13 studies (54%) reported a significant
positive effect of the intervention and 11 studies (46%) found no significant differences. More
specific, 5 of these studies (21%) found improvements in favour of the intervention group
although effect sizes remained non significant [71,77,84,94,95] and 6 studies (25%) reported
no differences between the intervention and control group [21-23,74,79,93]. All differences
are described in Table 1 for each outcome measure.

For each study we summarized the results based on their effects on adherence (positive,
negative or not assessed) in combination with the effects on psychiatric symptoms and social
functioning or quality of life. Because only 2 studies assed both of these outcomes -and none
of the studies showed positive outcomes for functioning and negatives result for quality of life

or vice versa)- we combined the effects of these outcomes (Table 2).

Effects of clinical ontcomes
Of the 13 intervention studies that improved medication adherence, 12 studies also assessed
psychiatric symptoms. In total, only 4 of these studies (33%) significantly reduced psychotic

symptoms, 4 studies showed improvements in the right direction although non-significant

14
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Chapter 1

(33%), and 4 studies showed no differences between the intervention and control group (33%).
Additionally, one study reported positive outcomes for psychotic symptoms [22], despite
negative findings on medication adherence.

Furthermore, of the four studies that showed improved medication adherence in
combination with reduced psychotic symptoms, three studies (75%) also reported better
social functioning or improved Quality of Life [73,75,78]. Finally, two of the remaining eight
studies -those with improved medication adherence without a significant effect on psychotic
symptoms- showed improved functioning [89,96].

Although all studies aimed to improve medication adherence, five studies assessed clinical
improvement instead, since patient recovery was regarded as primary concern [97-101]. Four
of these studies (80%) reported a significant reduction of psychotic symptoms, although only

one of these studies (25%) also reported improved social functioning and better quality of life.

Table 2. Overview of possible 11 combinations of study results, grouped by effects on adherence”

Adherence Symptoms Functioning/QoL  Studies (N)
0 - NA NA 1
1 - - NA 5
2 ; ; ; 4
3 - + - 1
(11 subrotal)
4 + NA NA 1
5 + 3
6 + - + 1
7 + + NA 2
8 + + + 6
(13 subtotal)
9 NA - NA 1
10 NA + - 3
11 NA + + 1
(5 subtotal)

" (NA)=Not assessed; (-)=no effect (+)=improvement
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1.4 Discussion

In total, 29 randomized controlled trials between 1996 and 2017 were included which primarily
aimed to improve adherence. Out of the 24 studies that assessed medication adherence, 13
studies (54%) found that adherence levels improved for patients receiving psycho-, social-,
or behavorial interventions. Psychiatric symptoms improved for only 33% of the studies
that showed better medication adherence. Furthermore, few studies also assessed social
functioning and quality of life. In these studies, better symptom control was accompanied
by better functional outcomes and higher ratings on quality of life. Together, these results
indicate that only some patients with psychotic disorders may benefit from better intake of
their antipsychotic medication, as it can improve their psychiatric symptoms and could also
lead to better social and role functioning, and quality of life.

However, when comparing all studies, excessive variation occurred on many levels
regarding: the assessment of outcomes, adherence problems and symptom severity at baseline,
patient settings, intervention types, and duration of intervention- and follow-up periods. This
large heterogeneity makes it difficult to draw definite conclusions about the effectiveness of
these studies and to interpret the relationships between adherence and clinical outcomes. Better
understanding of this heterogeneity is needed to improve comparability between intervention

studies and to develop better defined and more homogenous study protocols.

1.4.1 Effects on medication adherence

1.4.1.1 Study design

Three studies reported no effects of interventions aimed to improve medication adherence in
patients with psychotic disorders [21-23], and two studies found within-patients improvements
but no statistically significant differences between the intervention and control group [71,93].
There are several reasons why intervention studies sometimes show negative results.

One obvious reason is the challenge in conducting adherence trials to recruit non-
adherent patients. Convenience sampling is often the only option in clinical trials in severely
ill patients, but may lead to samples biased to treatment adherence. In the failed trials, rates of
refusal ranged between 40% [21,30,93] and 80% [74]. Rates for loss to follow-up were around
15%.

In addition, some studies used health education [21,23] or non-specific counseling [93]
instead of treatment as usual as active control, thus to some degree leveling the difference
between the intervention and control group.

Finally, follow-up periods of 2-3 months may have been too short to detect a positive
effect on adherence [22,74].
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1.4.1.2 Measurement of medication adberence

Many different methods were used for assessing levels of adherence, both objective (i.e. pill
counts, plasma levels, electronic monitoring, MPR) and subjective (i.e. MAQ, MARS, RAT,
CRS, DAI). While each method has its own benefits, it remains impossible to compare
blood levels with pill counts or patient rated compliance scales. Subjective measures seem to
overestimate levels of adherence [102,103], whereas objective measures are often expensive or
inaccurate; pills might be thrown away [104], individual differences occur when using plasma
levels or patients might falsely be classified as adherent or non-adherent [105], and patients
might be reluctant to repeatedly give blood samples [18] which only represent a temporary
reflection of adherence behavior [106]. Clearly, there is no gold-standard for measuring
adherence, although we would recommend using the Medication Possession Ratio (MPR)
[107].

Compared with other subjective measures of adherence and following the ‘Expert
Consensus Guideline Series’ [18] we would argue that the Medication Possession Ratio
(MPR) seems a relatively accurate, reliable and efficient method to determine adherence levels
in patients using depot medication. The MPR is an objective method -based on pharmacy
records- which is not affected by subjective judgement, and has the benefit of assessing
adherence behavior over time, instead of using one time point. It calculates a percentage within
a time period, in which the amount of medication taken is divided by the total prescribed
dosages. Patients can obtain an MPR between 0% and 100%, whereas the cut-oft between
adherence and non-adherence has been pre-defined at 80%. It has been argued, though, that the
MPR cannot take into account the gap size in defining discontinuation of medication [108].
However, these outcomes can be calculated by the MPR, defined as ‘time-to-discontinuation’
or ‘slippage’ [70,109].

In sum, subjective measures of adherence and physician reports tend to overestimate
adherence levels [110]. From the available objective measures, the MPR seems most suitable
but ofcourse restricted to depot medication.

Of the 13 intervention studies that improved medication adherence, 12 studies also
assessed psychiatric symptoms. In total, only 4 of these studies (33%) significantly reduced
psychotic symptoms, 4 studies showed improvements in the right direction although non-
significant (33%), and 4 studies showed no differences between the intervention and control
group (33%). Additionally, one study reported positive outcomes for psychotic symptoms [22],

despite negative findings on medication adherence.
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1.4.3 Effects on psychiatric symptoms

In total, 12 studies improved medication adherence and also assessed psychiatric symptoms.
Four of these studies (33%) significantly reduced psychotic symptoms [73,75,78,80], whereas
the remaining 8 studies showed either improvements in the right direction (although non-
significant) [25,70,72,89], or reported no differences between the intervention and control
group [27,28,85,96]. For those studies without effects on adherence, only one study found
improvements in psychiatric symptoms, although ceiling effects and selection bias were likely
to have influenced these results [22]. Furthermore, five studies used psychiatric symptoms as
their primary outcome instead of medication adherence. All of these studies aimed to improve
medication adherence and 4 studies showed improved psychiatric symptoms (although it

remains unclear whether improvements in adherence were actually obtained) [98-101].

1.4.4 Measurement of psychiatric symptoms

The most used symptom rating scales are the Brief Psychiatric Rating Scale (BPRS) [87], the
Positive and Negative Syndrome Scale (PANSS) [86] and the Clinical Global Impression Scale
(CGI) [88]. Each method has its own scoring procedures and uses various items for measuring
the same outcome. This makes it difficult to draw conclusions on which questionnaire is
preferred to use in clinical trials. In short, the BPRS is sensitive to detect symptom changes and
has shown high interrater reliability [111], although the measurement of negative symptoms
has been criticised as it uses few negative syndrome items [112].

The PANSS uses a more broad range of positive, negative and general psychopathology
scales and shows consistency in individual patients’ scores over time [113]. However, factor
analyses revealed that some items load on more than one factor or syndrome scale (negative,
positive, general scales) [114]. Although these questionnaires have been validated, the BPRS and
PANSS scores are very different in number of items (16 vs. 30), and use different methods for
assessing positive and negative symptoms. For example, the average patient with schizophrenia
entering a clinical trial scores 33 when using the BPRS, and 91 with the PANSS [115].

The CGI for schizophrenia has shown strong validity and correlates well with scores on
the PANSS or BPRS [116-118]. Also, it is brief and easy to administer for clinicians. However,
it appears to lack high interrater reliability and relating absolute PANSS/BPRS scores to relative
improvements on the CGI seems to be affected by patient- and methodological factors (i.e.
illness severity at baseline and percentage cut-offs to define response in a trial) [117].

Furthermore, it has been found that patients with schizophrenia are more likely to judge
smaller symptom changes as improvements, even though such differences may seem less

important for trained interviewers [119]. In order to detect clinically meaningful changes,
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researchers and clinicians must be aware why studies sometimes fail to find improvements in

symptom severity.

1.4.5 Defining clinical response

First, the time needed to observe clinical benefits of improved adherence is unknown. It may
be that follow-up periods have been too short in the RCT’s included in the review (between
4 and 24 months) to detect clinical benefits of improved adherence.

Second, ratings on the BPRS or PANSS capture only a limited timeframe and might not
be representative for the symptomatology over time. More frequent assessments could more
adequately display the natural course of psychotic symptoms during intervention and follow-
up periods. For instance, patients could provide information each week or month about their
psychiatric symptoms by using mobile devices [120].

Third, it remains unclear how much of their prescribed antipsychotics patients need to
take before their symptoms will improve. Being fully compliant might not have much added
benefit for symptom control compared to taking 80% of prescribed medication. Additionally,
responsiveness to antipsychotics varies greatly between patients and type of antipsychotics
[116,121]. In practice, prescribing the right type and amount of antipsychotics takes time as
clinicians may need to adjust their medication regimen if patients show no improvements.
Together, it seems unclear what level of adherence is most beneficial for reducing psychiatric
symptoms and individual variations influence the responsiveness on antipsychotic drug
treatment.

Fourth, inpatient-recruitment and out-patient follow-up assessments [83,84] made it
more difficult to detect differences between the intervention- and control groups. Going from
an in-patient to outpatient setting inherently indicates better symptoms. If so, receiving an
additional intervention (aiming to improve adherence) might not have more added benefit
than the control group.

Fifth, symptom severity at baseline was relatively mild within the included patient
samples, leaving few room for improvement (floor effect) [27,83]. Often, it is difficult to
include patients who are suffering from severe psychotic symptoms or who are completely
non-adherent. Moreover, patients showing poor adherence might not take their medications
because they are not responding to antipsychotics.

Finally, relatively small sample sizes (between 40 and 120 patients), indicated lack of
power to detect statistical differences. Importantly, symptoms did not get worse during any

of the studies.
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Together, these reasons provide better understanding why studies sometimes fail to
improve symptoms and shows the need for clinicians and researchers to focus on in depth

studies on the associations between (non-)adherence and clinical outcomes.

1.4.6 Functioning and quality of life

Although only 9 studies measured these outcomes, 4 studies found that improvements in
psychiatric symptoms were accompanied by improvements in functioning [24,73,75,78]. These
results seem to indicate that social functioning improves when symptoms get better. Only
for one study, increased social and role functioning was achieved without showing better
symptoms [96]. However, baseline symptoms were already low in this sample but did not
worsen. This is important, since improved psychosocial functioning might increase stress for
patients, which in return could worsen their psychiatric symptoms.

Two studies found that improved psychiatric symptoms was accompanied by improved
ratings of quality of life [70,80]. In two other studies showing no improvements in psychiatric
symptoms, also quality of life did not improve [28,85]. Only one study achieved better quality
of life ratings without significantly improving symptoms [70]. It seems that improving quality
of life is difficult to achieve when suffering from psychotic symptoms. However, definitions

of ‘quality of life’ varied greatly across studies, and was assessed using generic questionnaires.

1.4.7 Measurement of functioning and quality of life

Levels of functioning were measured with the Global Assessment of Functioning (GAF) [73],
the Social and Occupational Functioning Scale (SOFAS) [27,83], and the Global Assessment
Scale (GAS) [24,75]. All patients scores ranged between 0 and 100, with higher scores (e.g.
91-100) reflecting ‘no symptoms, superior functioning in a wide range of activities’ and lower
scores (e.g. 0-10) indicating ‘the need for constant supervision to prevent hurting self or others,
and no attempts to maintain minimal personal hygiene’ [90]. Although these scores seem
comparable, construct validity is often low as ‘functioning’ is a complex construct, domains
that are addressed are not always the same, and assessments only occurred at one point in time.

Quality of life was measured with the EQ-5D and QWB. In the general population,
health state evaluations by the EQ-5D have shown good psychometric properties [92], and
the instrument is brief and cognitively simple to conduct. However, it has been found that
the EQ-5D shows moderate ceiling effects in patients with psychotic disorders and has poor
responsiveness to clinical changes in mental health [122,123]. Since the answering options
are limited and somewhat non-specific (i.e. 3 options on 5 domains), more elaborate health

states are difficult to obtain. Also, assessing general health states for the past year based on
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information from only 1 time point remains limited, as this construct changes over time during
the course of clinical treatment [124].

In addition, the Quality of Well-Being Scale (QWB) [91] consists of 71 items and measures
health and wellbeing over the past three days on four domains (i.e. physical activities, social
activities, mobility, and symptoms). The large number of items seem better capable of
measuring a wide range of complaints than the EQ-SD. However, the type of domains are
similar and scores correlate well with the EQ-5D [125]. Determining which domains should be
included to assess quality of life in people with mental health problems is an ongoing debate,
although recently [126] six domains were identified for this purpose: a feeling of being in
control, autonomy and choice, self-perception, sense of belonging, engagement in activities,
and hope or optimism.

Overall, it seems that better quality of life was only achieved after improving symptoms. It
remains unclear whether this improvement can solely be attributed to better symptom control,
since scores on these questionnaires reflect generic measures which may not be suitable for
patient with psychotic disorders [127]. Also, there seem to be different opinions about the
definition of quality of life and how they should be measured [128]. Some researchers focus
on total life experiences, whereas others focus on the absence of disease or social wellbeing
[129]. Furthermore, assessing general health states is affected by patients’ affective mood when
judging how satisfied they are with their lives [130]. This makes it difficult to reach consensus
on a universal definition and assessment method of quality of life. A meta-analysis on quality
of life in patients with schizophrenia revealed that a high level of psychopathology was the
strongest contributor to poor quality of life [131] and that negative and positive symptoms are
weakly correlated to quality of life in patients with a short duration of illness. Therefore, future
studies should take into account the clinical setting (inpatient vs. outpatient), symptom severity
during inclusion, and illness duration. Also, longitudinal studies with repeated measures seem
preferable, since the concept of quality of life is complex, contains multiple domains and may

change during various phases of clinical treatment.

1.5 Implications and pitfalls

Researchers must be aware of possible selection bias when designing clinical trials. Inclusion
of severely ill patients is difficult for most intervention studies, often leaving little room
for improvement. This can be affected by the type of study setting (in- or outpatient). If
symptom severity at baseline is low or mild, it remains important to monitor that symptoms

do not deteriorate, even when no improvements are observed. Assessing symptom change
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or improvement is often done relative to baseline conditions and it has been shown that
antipsychotics are effective for patient of all severity levels [132]. This is often done within
randomized trials and appears to reflect a change over time, although studies often only have
two assessments. This means that symptom development or progression over time cannot be
adequately detected. Therefore, we would recommend assessing these questionnaires more
frequently. Repeated measures could better display the natural course of psychotic symptoms
during intervention and follow-up periods. This could benefit our judgment on whether
improvements actually occurred, instead of focusing solely on statistical differences between
two measures. For instance, clinicians could assess PANSS scores monthly, or use mobile
devices where patients could give weekly feedback [120].

Additionally, defining clinical response remains difficult since responsiveness to
antipsychotics varies greatly between patients and type of antipsychotics [116,121]. In practice,
prescribing the right type and amount of antipsychotics takes time, as clinicians may need to
adjust their medication regimen if patients show no improvements. For these reasons, and
because patients often suffer from a chronicle illness, future studies should aim for longer
follow-up periods (>2 years).

Finally, researchers and clinicians should be aware that interventions aiming to improve
medication adherence may not influence complex outcomes such as functioning or quality
of life. For example, it seems unlikely that monthly telephone calls aimed to improve
medication adherence, by itself will help patients to take up social roles again or experience
less psychosomatic problems in everyday life. Therefore, expectations about intervention
studies should be clearly defined beforehand and not be overestimated. Improving complex
outcomes may require multiple interventions focusing on various domains, and are unlikely
to improve solely by simplistic and short term interventions which are primarily targeted to

change adherence behavior.

1.6 Conclusions

About 50% of the intervention studies in this overview significantly improved medication
adherence among patients with psychotic disorders. Only 33% of these studies seemed
to obtain improved psychiatric symptoms as well. However, large heterogeneity remains
an important limitation and there are several reasons why studies sometimes fail to find
significant improvements (e.g. various assessment methods, short term intervention- and
follow-up periods, small sample sizes, low baseline symptom severity, or individual variations in

responsiveness to antipsychotic drug treatment). Comparability between studies could improve
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if future studies strive for more homogenous measures of adherence. Furthermore, longer
intervention- and follow-up periods are recommended in combination with more frequent
assessments over time in order to capture a more accurate course of illness for patients with
psychotic disorders. Finally, interventions primarily aimed to improve medication adherence

seem insuflicient to improve complex outcomes such as social functioning or quality of life.

1.7 Aims and outline of this thesis

The overall objective of the current thesis is to study the effectiveness of a behavorial
intervention (i.e. financial incentives) which showed promising results for improving adherence
to antipsychotic depot medication. In 2013, Priebe and colleagues [70] offered financial
incentives to 141 non-adherent patients with psychotic disorders. After 12 months, mean
adherence to antipsychotic depot medication was significantly better in patients receiving
financial incentives than in those in the control group. It remains unclear what happens
prospectively to patients’ medication adherence when financial incentives are offered not
only to non-adherent patients, but also to adherent patients and what happens after financial
incentives are no longer offered. Within the Netherlands, the effectiveness of this intervention
has only been studied for five patients with psychotic disorders. For these reasons, the
randomized controlled trial “Money for Medication” was conducted.

The first aim was to provide an overview (this chapter) of randomized controlled trials
(RCT’s) aimed at improving adherence to antipsychotic medications. All studies are described
with regard to the large variety in methods used to assess medication adherence and clinical
outcomes, type of interventions and settings. Recommendations for future research are
discussed in order to improve comparability between studies.

The second aim was to assess the effectiveness of providing financial incentives to
improve adherence to maintenance treatment in patients with psychotic disorders. The details
of the study protocol ‘Money for Medication’ are described in Chapter 2. The results of
this randomized controlled trial are presented in Chapter 3, which shows the medication
adherence rates and clinical outcomes for the intervention and control group after the 12
month intervention- and 18 month follow-up period.

The third aim was to gain more understanding about the role of motivation for treatment,
given its impact on functional outcomes in schizophrenia [133]. Therefore, as described in
Chapter 4, we explored the associations between patients’ motivation for treatment, level of

illness insight, and medication adherence. In Chapter 5, we described the effects of financial
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incentives on patients’ intrinsic and extrinsic motivation for treatment, after the intervention-
and follow-up period.

Providing financial incentives to promote adherence to antipsychotic depot medication
is controversial, with many ethical dilemmas. Therefore, the fourth aim of this thesis was to
explore the ethical aspects of this intervention (Chapter 6). In this study, we compared several
ethical concerns that patients and clinicians expressed after using this intervention in daily
practice. These ethical concerns were based on the four principle approach by Beauchamp and
Childress (2012) [134], and categorized into patient autonomy, beneficence, non-maleficence
and justice.

Finally, we wanted to know whether providing financial incentives was a cost-effective
intervention in our study (Chapter 7) and the thesis ends with a summary and discussion

of the findings, strenghts and limitations, and implications for clinical practice (Chapter 8).
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Abstract

Background

Non-adherence with antipsychotic medication is a frequently occurring problem, particularly
among patients with psychotic disorders. Prior research has generally shown encouraging
results for interventions based on ‘Contingency Management’ (CM), in which desirable
behaviour is encouraged by providing rewards contingent upon the behaviour. However, little
is known about the application of CM on medication adherence in patients with psychotic
disorders. An earlier pilot-study by our study group showed promising results in reducing
admission days and increasing adherence. The current study is a randomized controlled trial
concerning the effectiveness of a CM procedure called ‘Money for Medication” (M4M), aimed

atimproving adherence with antipsychotic depot medication in psychotic disorder patients.

Methods/Design

Outpatients (n =168) with a psychotic disorder will be randomly assigned to either the
experimental group (n =84), receiving a financial reward for each accepted antipsychotic
medication depot, or the control group (n =84), receiving treatment as usual without financial
rewards. Patients are included regardless of their previous adherence. The intervention has
a duration of twelve months. During the subsequent six months follow-up, the effects of
discontinuing the intervention on depot acceptance will be assessed.

The primary goal of this study is to assess the effectiveness of providing financial
incentives for improving adherence with antipsychotic depot medication (during and after
the intervention). The primary outcome measure is the percentage of accepted depots in
comparison to prescription. Secondary, we will consider alternative measures of medication
acceptance, i.e. the longest period of uninterrupted depot acceptance and the time expired
before depot is taken. Additionally, the effectiveness of the experimental intervention will be
assessed in terms of psychosocial functioning, substance use, medication side-effects, quality

of life, motivation, cost-utility and patients’ and clinicians’ attitudes towards M4M.

Discussion

This RCT assesses the effectiveness and side-effects of financial incentives in improving
adherence with antipsychotic depot medication in patients with psychotic disorders. This
study is designed to assess whether M4M is an effective intervention to improve patients’
acceptance of their antipsychotic depot medication and to examine how this intervention

contributes to patients’ functioning and wellbeing.
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2.1 Background

2.1.1 Consequences of non-adherence
Approximately 60% of patients with psychotic disorders experience difficulties being adherent
over time or fail to take their medications as prescribed, with mean non-adherence rates around
50% [1-3]. Moreover, among patients who do not openly refuse to accept their antipsychotic
medication, many are only partially adherent [4]. Failure to take the medication as prescribed
is associated with a wide array of adverse individual and societal outcomes such as inconsistent
symptom control, more relapses [5-7], more (re)hospitalizations [8,9], more suicide attempts
[10,11] and more encounters with police and justice, either as a victim or as a perpetrator [12].
Clinical advantages of antipsychotic medication are often limited by patients’ failure to
adhere sufficiently to their prescribed medication. This partial compliance severely reduces
the effectiveness of the medical treatment of schizophrenia and interferes with therapeutic
efforts [13]. For example, relapses occur within one year for 50 to 75% of the patients with
schizophrenia after discontinuing with their antipsychotics [14]. Missing antipsychotic
medication has also been associated to double the risk for hospitalization [9]. Throughout
this protocol alternative definitions such as ‘acceptance’ or ‘compliance’ relate to the concept

of medication adherence.

2.1.2 Risk factors for non-adherence

Risk factors for non-adherence have been studied extensively and were systematically reviewed
by Higashi and colleagues [15]. They distinguished (1) patient-, (2) treatment-, and (3)

environmental-related factors to be associated with non-adherence.

(1)  Patientrelated factors included poor insight, negative attitudes towards medication,
obesity, previous non-adherence and a shorter duration of illness. Furthermore,
comorbid substance use disorders - particularly prevalent in patients with psychotic
disorders (70-80%) [16] were also associated with increased non-adherence [9,17-19].
In addition, temperamental characteristics like sensation seeking and disinhibition
predicted poor medication adherence in patients with psychotic or mood disorders [20].
From this perspective it is important to also study the (moderating) effects of impulsivity
and substance use on the effectiveness of the M4M intervention because certain
subgroups of patients could respond differently to the intervention (e.g. impulsive
patients perhaps profit less from our intervention since they have more difficulties

regulating their behavior). Therefore, this study investigates the role of impulsivity

45



Chapter 2

and substance use disorders in patients with psychotic disorders and their associated
medication adherence.

(2)  Treatment-related risk factors for non-adherence included distress by side effects of
the medication [21], higher antipsychotic doses and the use of classical antipsychotic
medications [22,23].

(3)  Environmental-related risk factors included stigma of taking medication, lack of support
[24], poor therapeutic relationships, financial problems, chaotic living situations and

poor aftercare [21,25].

2.1.3 Interventions to improve compliance

Unfortunately, most studies investigating interventions to improve adherence yield inconsistent
results and do not always lead to less symptoms, better functioning or improved quality of
life [26,27]. Therefore, a (combination) of innovative methods is needed to help patients take
their antipsychotic medication as prescribed [28-30]. One such innovative intervention is
contingency management.

Contingency Management (CM) interventions typically reinforce pre-set, well-defined
and verifiable target behaviors (e.g., drug abstinence or medication intake), by providing
financial incentives or vouchers. Interventions based on CM-principles have been applied in
various settings targeting a variety of behaviors, and have shown robust effects in reducing
drug use and increasing treatment compliance and medication adherence (for overviews see;
[31,32]). Currently, no studies have investigated the effect of CM for non-depot medication
adherence in patients with schizophrenia.

In reviewing studies using CM based interventions in patients with mental health
problems, Priebe et al. [33] did not find any randomized controlled studies testing the
effectiveness of financial incentives to improve depot medication adherence in patients with
psychotic disorders. However, two pilot studies were conducted that showed promising results.

Claassen and colleagues [34] included five non-adherent patients of which four patients
accepted financial incentives upon medication acceptance. This resulted in improved adherence
rates and significantly decreased patients” hospital admissions during the intervention period.
Staring et al. [35], also included five non-adherent patients with psychotic disorders in their
pilot study. Results showed that the percentage of accepted depot injections increased from
an average of 44% in the previous year to 100% in the year in which financial incentives were
offered. While patients had been hospitalized for an average of 100 days in the preceding year,
only one patient was re-admitted for 17 days during the intervention year. More recently, the
first cluster randomized controlled trial tested the effectiveness of offering financial incentives

to patients (n = 141) with psychotic disorders who were partially non-compliant to improve
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their medication adherence [36]. Interestingly, although adherence to antipsychotic depot
medication increased significantly in the CM group as compared to the control group (85%
and 69% acceptance of depot after one year), this did not result in a significant difference
on clinician rated clinical improvement. In sum, two pilot studies showed promising results
and one RCT showed partial positive results of financial incentives upon acceptance of

antipsychotic depot medication.

2.1.4 Study objectives

The goal of the current study is to assess the effectiveness of providing financial incentives
upon depot acceptance in psychotic disorder patients. The primary objective of this study is to
assess the effectiveness of M4M during the intervention in terms of acceptance of antipsychotic
depot medication (the medication possession ratio; MPR). To assess how discontinuing the
intervention affects depot acceptance, we will also compare the MPR during the follow-up
period (six months), in which no CM takes place. In addition to the MPR, secondary objectives
include the longest uninterrupted period of depot medication acceptance, the expired time
before depot is taken and attitudes towards medication. Our third objective is to assess the
effects of medication acceptance on patients psychosocial functioning, quality of life, cost-

utility, substance use and side effects of the antipsychotic medication.

2.1.5 Hypotheses

The primary hypothesis is that M4M results in significantly more accepted depots than
treatment as usual (TAU). Patients from both the TAU and M4M condition are prescribed
antipsychotic depot medication. Secondary hypotheses are that M4M, compared to TAU,
leads to (1) longer uninterrupted periods of depot acceptance and (2) less time expired before
the depot is taken. From our tertiary measures, we expect M4M (compared to TAU) to result
in (3) less severe symptoms and better psychosocial functioning, (4) improved quality of life,
(5) less substance use, and (6) lower costs.

Using exploratory analyses we will look for patient characteristics (at baseline) — the
stratification variables (gender, comorbid substance use, and medication adherence) and, other
variables including impulsivity, motivation and attitudes towards antipsychotic medication
and M4M - that could moderate the effects of M4M and might be used for future patient
treatment matching. In addition, we will explore the role of potential mediating variables —
e.g., medication side effects — in M4M’s effectiveness. Finally, we will analyze self-reported
data on patients’ and clinicians’ perceptions of M4M. This enables us to discuss the ethical

considerations of M4M.
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2.2 Methods

The contents of the study design, data collection, analyses, interpretation of data, writing of
the manuscript and the decision to submit the manuscript for publication was not influenced

by the funding body (Palier, department of Parnassia Psychiatric Institute).

2.2.1 Study design

In a parallel-group randomized controlled trial, patients will be randomly assigned to the
experimental condition (M4M), or to the treatment as usual (TAU) control condition. Note
that during the recruitment phase of the study, only patients who are prescribed or have an
indication for antipsychotic depot medication, and who have expressed their willingness to
accept antipsychotic depot medication are eligible for inclusion and after providing written
informed consent for randomization. Patients assigned to the experimental condition (M4M,
n =84) will receive a financial incentive for each prescribed depot they accept, in addition to
treatment as usual. Patients in the control condition (TAU, n =84) will receive treatment as
usual only without financial incentives upon depot acceptance. After randomization, both
patients in the TAU condition and patients in the M4M condition are prescribed depot
medication. After the intervention period of 12 months, there will be a follow-up period of
6 months in which patients in both study groups receive TAU and no financial incentives for

accepting their prescribed antipsychotic depot medication.

2.2.2 Participants/Setting

Patients will be 168 outpatients with a psychotic disorder from three mental health care
institutions in the Netherlands: (1) Palier (‘Dual Diagnosis Centre’ (CDP)), (2) Parnassia and (3)
BavoEuropoort. These organizations primarily treat patients with psychotic and other severe
mental disorders, (often with comorbid substance use disorder), from the cities of Rotterdam
and the Haque in the Netherlands. Per team around two hundred patients with a psychotic
disorder are treated. Patients will be recruited based on the following inclusion criteria: age
between 18 — 65 years, a psychotic disorder (including schizophrenia, schizoaffective disorder
or other psychotic disorders), taking antipsychotic depot medication or an indication to start
using depot medication, outpatient treatment (either starting outpatient treatment after
discharge from a psychiatric hospital, or being in outpatient treatment for at least four months),
and given informed consent. In concordance with their psychiatrist, patients who will start
using antipsychotic depot medication are considered to have an indication for antipsychotic
depot medication. These patients are - if they meet the other inclusion criteria- eligible to

contact for our study. Exclusion criteria are the inability to participate due to cognitive
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impairments and/or insuflicient understanding of the Dutch language (clinical judgment).

Refer to Figure 1 Participant flowchart for details.

Figure 1. Participant flowchart
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(=)

A 4
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'

-
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2.2.3 Intervention

Patients assigned to the intervention group (M4M; Money for Medication) will receive
treatment as usual (see below), plus a financial incentive for each time they accept their
prescribed depot of antipsychotic medication during the 12 months experimental study phase.
All patients in the M4M group will receive a maximum of 30 euro per month. The amount
of money per accepted depot is dependent upon the frequency of depot administration. For
example, a patient who receives one depot every two weeks will receive 15 euro per accepted
depot. A patient who receives one depot every three weeks will receive 22.50 euro for each
accepted depot, et cetera. Patients receiving oral penfluridol with a frequency of once a week
will also be included in the study. Oral penfluridol is used when patients have problems taking
antipsychotic medication on a daily basis, and when they do not accept intramuscular depot
injections. They will receive 7.50 euro for each time they accept their weekly penfluridol oral
tablet. The financial incentives will be given by the patients’ treating nurses directly upon
administration of the depot or penfluridol. They will receive their depot medication primarily
at the clinic (‘depot room’) and sometimes at home during home visits. Patients will sign a
proof of receipt.

Patients assigned to the control group will receive treatment as usual (TAU) during the 12
months experimental study phase and during the 6 months follow-up. TAU includes outpatient
treatment provided by community mental health teams and flexible assertive community
treatment teams [37]. All clinicians encourage continuing depot medication in case this is
prescribed by the psychiatrist of the team. When needed, crisis services can be used or patients
can be hospitalized (in)voluntarily. The type and dosage of the depot antipsychotic medication
and other medications patients receive will be determined by the patients’ psychiatrist together
with the patient. The type, frequency and dosage will not be affected by participation in the
study. Administration of the depots will be done by the psychiatric nurses working in the

teams.

2.2.4 Procedure

Candidate participants will be selected from the caseloads, applying the in- and exclusion
criteria. Patients who meet the criteria will be informed and asked to participate by their
clinician. Patients who consider participation receive a take-home brochure with information
about the study. The clinician asks the patient’s permission to be contacted by a researcher.
If the patient agrees, the researcher contacts the patient to schedule an appointment for the
baseline interview. If a patient indicates that he or she does not want to participate, this will

be registered anonymously together with their demographic and clinical characteristics (DSM
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IV-TR diagnosis on axes I and IT) to enable assessment of selection bias. If possible, the patient
will be asked to explain why he or she does not want to participate.

With support of the management, all teams and their clinicians have expressed their
willingness to co-operate with the conduct of our Money for Medication study. Clinicians of
course can be resilient about the concept and intervention of our study. Therefore, we assess
clinicans’ attitudes towards M4 M.

Prior to the baseline interview the researcher explains the design and purpose of the
study, the research goals and the randomization procedure. After written informed consent is
given, the baseline interview will take place and subsequently, participants will be randomized
to the intervention (M4M) or control condition (TAU). Randomization will be stratified
by site, gender, substance use disorder (absent vs. prevalent) and previous compliance with
antipsychotic medication (compliance rate <50% vs. 250%). There will be three interviews at
0, 12 and 18 months (see Table 1). All participants will receive a remuneration of 20 euro for
each interview. In the cases where the researchers cannot overcome certain practical obstacles
(e.g. imprisonment, hospitalization), patients who can demonstrate that they have accepted
their depot medication (for instance in the form a written statement by the treating prison or
hospital medical doctor), receive their monetary reward as soon as possible, but with a delay. In
case of discontinuation of depot intake, the monetary reward will stop and data of non-depot
medication intake will be monitored in order to have a complete overview on the number of
patients discontinuing depot medication and switching to non-depot.

Originally the start date for patient recruitment was May 21, 2010 and was planned to be
completed by September 2012. Due to a change in personnel and organizational factors that
caused logistical delays, patient recruitment was low and continued again in September 2013.
Note that this is an ongoing study and that we expect to finish our complete data collection

by April 2016. Therefore, we expect to submit the results of this study in 2016.

2.3 Instruments

Baseline variables

Demographic variables, DSM-IV diagnoses on Axis I and II, and psychiatric history (including
hospitalizations during the last three years, current antipsychotic and concomitant medication,
and antipsychotic depot acceptance 4 months before the study) will be collected in the first

interview and from patients’ records.
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Study protocol for Money for medication

2.3.1 Outcome measures

1.

Prz'mary outcome measure: The primary outcome measure is medication acceptance,
represented by the percentage of accepted depot injections. This is defined as the
‘Medication Possession Ratio’ (MPR) first reported by Sclar, Chin and Skaer [38]. The
MPR is the number of accepted depots antipsychotic medication divided by the number of
prescribed depots antipsychotic medication (the number of supplies needed for continuous
use of antipsychotic medication).

Secondary outcome measures: The secondary outcome measures include additional measures
of adherence, including the longest uninterrupted period of depot medication acceptance,
the time expired before the depot is taken and patients attitudes towards medication.
Longest uninterrupted period of depot medication acceptance: Sometimes occasional missed
doses are not regarded as ‘non-adherence’ [39]. However, as even partial adherence can
severely undermine clinical improvement [9] it is important to strive for continuous
medication adherence. Therefore, the longest uninterrupted period of medication
acceptance will be assessed as well. In sum, this outcome measures the time period
(number of days/ weeks) a patient takes the prescribed antipsychotic depot medication
according to schedule, without missing or not taking a single depot prescription).

Time expired before depot is taken: Following Priebe et al. [33], we will monitor the time that
has expired before the patient accepts the prescribed depot. Note that all patients receive
depot medication (M4M and TAU) according to their own schedule (i.e., every 14 days).
This variable (¢Zzme expired before depot is taken) allows us to see whether patients are late
for their prescribed depot. The time ‘slippage’ of taking depots is defined as the percentage
of the prescribed time interval that has expired before the depot is taken.

Attitudes towards medication: To assess how patients attitudes towards medication relate
to the effectiveness of M4M, the ‘Rating of Medication Influences’ (ROMI) scale [40]
will be used. The ROMI measures attitudinal and behavioral factors influencing patient
adherence with neuroleptic treatment. The ROMI consists of three subscales related to
adherence (prevention, influence of others and medication affinity) and five subscales
related to non-adherence (denial/dysphoria, logistical problems, rejection of label, family
influence and negative therapeutic alliance). In sum, the ROMI asks questions about
the reasons for taking medication and patients’ general attitudes towards treatment. An
example item: “Do you have a positive relation with the clinical staff?” Patients can answer
yes/no and indicate to what extent this affects their medication intake (no/some/strong).
Tertiary outcome measures: The tertiary outcome measures include measures on the effects
of medication acceptance on patients psychosocial functioning, substance use, quality of

life and side-effects of the antipsychotic medication:
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Psychiatric symptomatology: Psychiatric symptomatology will be assessed by trained
interviewers with the Dutch version of the ‘PANSS’, the Positive and Negative Syndrome
Scale, originally conceived by Kay, Fiszbein and Opler [41]. The PANNS consists of
three subscales: positive symptoms (7 items), negative symptoms (7 items) and general
psychopathology (16 items, including anxiety and depression). Items are scored on a
scale from 1 (symptom absent) to 7 (symptom interferes with almost all aspects of daily
functioning). Internal and external consistency of the PANNS has been found to be
adequate [42-44].

Health, psychological and social functioning: To assess patients’” health and psychosocial
functioning, the Dutch translation of the Health of the Nations Outcome Scales
(‘HoNOS’) [45,46] will be administered by trained interviewers. The HoNOS is a
structured interview to quantify health and social functioning during the last two weeks
on four subscales (behavioural problems, impairments, symptoms and social problems).
Items are rated on a 5-point scale ranging from 0 (no problems) to 4 (severe to very severe
problems).

To test for the potential modifying effect of impulsivity on the M4M intervention, we
will assess impulsivity by means of the Dickman Impulsivity Inventory (DII) [47], which
has been validated for the Dutch situation [48] and has good psychometric properties
among substance users as well [49]. The DII consists of 24 dichotomous items, resulting
in a “functional impulsivity” and a “dysfunctional impulsivity” score.

Substance use: Substance use will be assessed with the ‘Alcohol and drug use” section of the
European version of the ‘Addiction Severity Index’ (‘EuropAST’) [50] and the Substance
Abuse Module of the International Diagnostic Interview [51]. The CIDI is a structured
interview based on the criteria and definitions of the ICD-10 and DSM-IV with good
psychometric properties [52]. Self-reported drug-use will be verified by urinanalysis sticks
at baseline, 12 and 18 months (follow-up) for amphetamines, benzodiazepines, cocaine,
morphine/heroin and cannabis.

Subjective Quality of Life: To assess patients’ subjective quality of life we will use the third
section of the ‘Manchester Short Assessment of Quality of Life’ (MANSA’) [53]. The
MANSA assesses the patients subjective ratings of life in general and satisfaction with
several more specific domains of quality of life, including work or education related issues,
financial situation, social relations, leisure activities, accommodation, family situation,
personal safety and physical and mental health. Items are rated on a seven-point scale
ranging from 1 (could not be worse) to 7 (could not be better). The MANSA has good
psychometric properties [53,54].
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Antipsychotic Side-effects: To assess how medication affects patients’ subjective wellbeing,
we will use the 17-item Dutch translation of the ‘Antipsychotic Side-effect Checklist’
(‘ASC’) [55]. The ASC-C is a checklist designed for mental health clinicians to use as a
brief interview to check for common problems (side-effects) associated with the use of
antipsychotic medication during a regular therapeutic session. Items are rated as: symptom
present or symptom absent.

Cost-utility: The cost-utility of M4M will be compared with treatment as usual. To
estimate direct health care from a societal perspective, costs will be determined and
calculated by multiplying resource use with official charge standards. Our focus will be
on patients’ health care consumption (admissions, contacts with clinicians, and efforts
initiated to provide depots) and illegal activities. Measures will be collected from the
patients file and the Trimbos/iMTA self-report questionnaire for Costs associated with
Psychiatric Illness (TiC-P; [56]), a questionnaire for Self-Reported Delinquency (SRD,
adapted from the INternational CAnnabis Need of Treatment (INCANT) study), and
the depot acceptance registration forms.

QALY s will be assessed using the EQ-5SD: The EQ-5D is a standardized instrument that
scores health-related quality of life on five levels of health (mobility, self-care, daily
activities, pain/discomfort and anxiety/depression), which generates a score for health-
related quality of life that can be used as a weight to calculate Quality Adjusted Life Years
or ‘QALY’s’ [57], a weighted health-index. The EQ-SD has been shown to have good
discriminative and construct validity and to be sensitive in detecting changes in QoL
ratings in patients with substance use [58].

Time spent by clinicians to provide depot: To assess how M4M aftects patients’ willingness
to accept their antipsychotic depot medications, the time and effort spent by the clinicians
to provide the depot (e.g. calling, home visits, et cetera) will be monitored with standard
registration forms designed for the current study.

Attitudes towards M4M: In addition to the outcome measures above, patients’ and
clinicians’ attitudes towards M4M will be assessed with a short questionnaire constructed
for the current study. Items address different attitudes towards M4M in terms of its
advantages and disadvantages (e.g. effects on motivation, insight, wellbeing, depot
acceptance, dependency, the relationship between the patient and the clinician, and moral,
ethical and practical considerations). Items will be scored on a 5-point scale (1 = strongly
disagree, 5 = strongly agree).

Intrinsic and extrinsic motivation: To measure patients” intrinsic and extrinsic motivation
during the study, the Dutch version of the Treatment Entry Questionnaire (TEQ) is
being used, which has good psychometric properties [S9]. On 27 statements regarding
motivation for the current intervention patients answer if they agree (1 = strongly disagree,

7 = strongly agree).
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2.3.2 Ethical approval
The study protocol has been approved by the accredited Dutch Medical Ethical Trial

Committee (METC) of the Erasmus University Medical Centre (registered under number
NL31406.097.10 and file number P13.258). According to the Dutch Data Protection Act
(DPA) data will be safely stored and anonymized and is only accessible for members of the
research group or the Medical Ethical Committee. All patients will provide informed consent

before entering the study.

2.3.3 Sample size/power

Following the CONSORT statement we calculated our power to the primary outcome measure
of this study and not for the secondary or tertiary outcome measures. Based on previous
findings and study protocols [33,60], we expect a difference of 65 to 85 percent (an absolute
difference of 20%) of accepted depots between the control group and the money-for-medication
condition. In terms of Cohen’s h, this constitutes a medium effect size (h =0.5). With Type I
error rate (alpha) set at 5%, power at 0.90 (1 — Type II Error rate; 1- 3), and 20—25% drop-out,
we will need 84 patients per arm to detect an absolute difference of 20% [61]. In total 168

patients will be included.

3.3.4 Statistical analyses

The primary outcome will be reported as accepted depots as percentage of planned depots,
most often weekly, biweekly or monthly. The effects of the intervention on our outcome
measures will be analysed using generalized linear models as appropriate to the outcome, with
random effects for sites or treatment teams. Sensitivity analyses will be conducted to explore
the impact of different strategies for handling missing data. A detailed analysis plan will be

completed prior to analysis of baseline measurements.

2.4 Discussion

The aim of the current randomized controlled study is to assess the effectiveness of financial
incentives (M4M), compared to treatment as usual, in improving the acceptance of
antipsychotic depot medication in patients with psychotic disorders. Our primary outcome
measure will be the MPR. Secondary outcome measures include patients” health, social and
psychological functioning and subjective quality of life. Tertiary measures are used to assess the
effects of medication acceptance on patients’ psychosocial functioning, substance use, quality

of life and side effects of the antipsychotic medication. This allows us to assess not only whether
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M4M is an effective intervention to improve acceptance, but also to what extent medication
acceptance contributes to patients’ wellbeing We will also compare the MPR during the follow-

up period (six months), in which no CM takes place.

2.4.1 The use of financial incentives in M4M

In the pilot study of Claassen etal. [34], M4M did not have a negative impact on the therapeutic
relationship. Furthermore, they have not found that other patients who did not participate
in the M4M study complained about unequal treatment or demanded to be paid for taking
medication as well.

In the pilot study of Staring, Mulder, and Priebe [35], all five participants considered
M4M to be a good project. The reasons they gave to participate in the pilot were “I don’t like
the injection, but money makes it better”, “Money keeps me motivated,” and “The depot
injections keep me balanced.” When prompted, two patients said that they perceived financial
incentives as a voluntary and non-coercive measure, two patients did not know what to think
about this, and one indicated that he perceived financial incentives as a coercive measure,
saying that “I have to take the medication anyway”. All patients said that they spent the money
on food and cigarettes, and one patient also bought household products. It was observed,
however, that at least one patient had spent some of the money on cannabis. Other patients did
not ask to be offered incentives as well and no negative impacts on therapeutic relationships
were noted. Some patients however felt that they should receive more money (they received 10
euro for every two weekly depot, 15 euro for every three-weekly depot and 20 euro for every
four-weekly depot).

Although higher payments have been found to result in bigger effects [62,63], in the
present study we have chosen a maximum of 30 euro’s on average per month because (1)
patients could get used to or become financially dependent on higher payments or even lose
their social security benefits and (2) to strive for acceptable cost-utility of M4M. From a societal
perspective it is important to focus on cost-effective interventions and given the results of prior

research [35], it seems not necessary to use higher incentives.

2.4.2 Strengths and limitations

Our study started in 2010, prior to some of the recent findings as described above. The
difference with the earlier RCT studying the effects of M4M [36] is that we will include both
patients who are partially non-compliant, as well as patients who are compliant in taking
depot medication. The rationale to also include compliant patients is the observation in several
studies that around thirty percent of patients initiated on antipsychotic depot medication cease

to accept their depot within one year [5,64,65]. In addition, when we eventually might want
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to implement this intervention into daily clinical practice, it is more ethical as well as more
practical to reward both compliant and non-compliant patients.

A possible limitation of this study are the different medication depots. Although most
patients receive medication injections it is also allowed for patients to take oral penfluridol.
The disadvantage of this oral antipsychotic medication is that it is more difficult to check if
patients actually take their medication. However, penfluridol is also a depot and because we
aim to test if our intervention is broadly applicable we decided to include both patients with
oral penfluridol and injections.

Another limitation is that the clinicians cannot be blinded to the intervention condition,
possibly resulting in a more stimulating attitude for accepting depot medication in the
intervention group. Also, the interviewers are not blind to the patients’ condition and therefore
can rate patients’ responses as more positive or negative.

Furthermore, the intervention effect can be influenced by different depot frequencies. For
example, patients who receive money every week are rewarded four times as often compared to
patients that receive depot every month. Receiving a small incentive more frequently can be
more stimulating or motivating compared to receiving a bigger incentive only once a month.
This can interfere with our intervention effect, even though the mean amount of money per

month remains equal for all participants.

2.4.3 Ethical issues

Ethical concerns have been raised about paying patients to accept their medication and
whether this is an acceptable means in the treatment of patients with psychotic disorders
[66,67]. One of these concerns is that patients’ intrinsic motivation to accept medication will
disappear if money is involved. We will study this by assessing intrinsic motivation over time,
as possible decreases in depot acceptance can occur during the 6 month follow-up without
M4M. Another frequently raised ethical argument is that patients might buy drugs or alcohol
from the money they receive. We will monitor alcohol and drug use by using assessment scales
as well as obtaining urine samples.

Apart from these ethical concerns, we will also assess the intervention from a cost-utility
perspective, because this is an important factor to consider from a societal point of view. In
conclusion, we will test if M4M improves patients’ MPR, reduces their psychotic symptoms

and contributes to a clinical improvement.
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Abstract

Background

Provision of financial incentives is a promising intervention for improving adherence in patients
taking antipsychotic medication. We aimed to assess the effectiveness of this intervention for
improving adherence to antipsychotic depot medication in patients with psychotic disorders,

irrespective of their previous compliance.

Methods

We did this multicentre, open-label, randomised controlled trial at three mental health-care
institutions in secondary psychiatric care services in the Netherlands. Eligible patients were
aged 18-65 years, had been diagnosed with schizophrenia or another psychotic disorder, had
been prescribed antipsychotic depot medication or had an indication to start using depot
medication, and were participating in outpatient treatment. Patients were randomly assigned
(1:1), via computer-generated randomisation with a block size of four, to receive 12 months
of either treatment as usual plus a financial reward for each depot of medication received
(€30 per month if fully compliant; intervention group) or treatment as usual alone (control
group). Randomisation was stratified by treatment site and suspected prognostic factors:
sex, comorbid substance-use disorder (absent vs present), and compliance with antipsychotic
medication in the 4 months before baseline (<50% vs 250%). Patients, clinicians, interviewers,
and research assistants were masked to group allocation before, but not after, group assignment.
The primary outcome was the Medication Possession Ratio (MPR), defined as the number
of depots of antipsychotic medication received divided by the total number of depots of
antipsychotic medication prescribed during the 12 month intervention period. Patients were
followed up for 6 months, during which time no monetary rewards were offered for taking
antipsychotic medication. We did analysis by intention to treat. This trial is registered with
the Nederlands Trial Register, number NTR 2350.

Findings

Between May 21, 2010, and Oct 15, 2014, we randomly assigned 169 patients to the
intervention group (n=84) or the control group (n=85). Primary outcome data were available
for 155 (92%) patients. At baseline, the mean MPR was 76-0% (SD 28-2%) in the intervention
group versus 77-9% (28-5%) in the control group. At 12 months, the mean MPR was higher in
the intervention group (94-3% [SD 11:3%]) than in the control group (80-3% [19-1%]), with an
adjusted difference of 14-9% (95% CI 8:9-20-9%; p<0-0001). This difference was maintained
throughout the 6 month follow-up period: mean MPR of 86-6% (SD 22-2%) in the intervention
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group versus 76-0% (22-7%) in the control group (adjusted difference 6-5%, 95% CI 2-0-10-9;
p=0-047).

Interpretation

Financial incentives are an effective way of improving adherence to antipsychotic depot
medication among patients with psychotic disorders. Further research is needed to study the

long-term effects of this intervention.

3.1 Introduction

Over time, many patients with psychotic disorders have difficulty adhering to their prescribed
antipsychotic medication, or do not take their medication as prescribed [1,2]. Such partial
compliance reduces the effectiveness of the medical treatment of schizophrenia [3]. Although
use of antipsychotics can reduce relapses [4], hospital admissions [5], psychiatric symptoms
[6], and violent crimes [7], non-adherence rates remain high.

Interventions to improve adherence, such as adherence therapy or psychoeducation,
produce inconsistent results [8] and are not always effective for patients with schizophrenia
[9,10]. One promising intervention is the provision of financial incentives to increase adherence
in patients taking antipsychotic medication. This intervention was successful in two pilot
studies [11,12] in which medication compliance rates were substantially improved in non-
adherent patients with psychotic disorders. In 2013, Priebe and colleagues [13] reported
findings from the first cluster randomised controlled trial (N=141) of financial incentives for
improvement of adherence to maintenance treatment with antipsychotics in patients with poor
adherence. At 12 months, mean adherence to anti-psychotic depot medication was significantly
better in patients receiving financial incentives (85% [SD 15]) than in those in the control
group (71% [22]); the adjusted estimated effect was 11-5% (95% CI 3-9-19-0; p=0-0003). A
substantial part of this effect emerged within the first 3 months of the study [14]. Additionally,
subjective quality of life improved significantly in the intervention group, although clinician-
rated clinical improvement did not differ between groups. Thus, although the two pilot studies
[11,12], which had small sample sizes, showed promising results, the first large trial showed
positive results only for improving adherence to antipsychotics for non-adherent patients with
psychotic disorders, but no differences in these patients’ clinical outcomes.

Because these three studies targeted patients with poor medication adherence, the
generalisability of the results is restricted; whether financial incentives can improve adherence

to antipsychotic depot medication among patients with psychotic disorders, irrespective
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of their previous compliance, remains unclear. The effectiveness of this intervention is
particularly important to establish because adherence can change over time: an estimated
25-50% of adherent patients eventually stop using medication against clinical advice [15].
What will happen to patients’ medication adherence when financial rewards are no longer
offered likewise remains unclear.

We did the Money for Medication study to assess the effectiveness of provision of financial
incentives in improving patients’ adherence to antipsychotic depot medication, irrespective
of their previous level of medication adherence. Here we report outcomes after the 12 month
intervention period, as well as outcomes of the 6 month follow-up period, during which time

patients were no longer offered monetary rewards for taking antipsychotic medication.

3.2 Methods

3.2.1 Study design and participants

We did this multicentre, open-label, randomised controlled trial at three mental health-care
institutions in secondary psychiatric care services in the Netherlands: the Dual Diagnosis
Center (CDP) Palier, Parnassia, and BavoEuropoort. These organisations treat patients
primarily with psychotic and other severe mental disorders (often with comorbid substance
use) from the cities of Rotterdam and The Hague. Eligible patients were aged 18—65 years, had
a psychotic disorder classified by the DSM-IV (eg, schizophrenia, schizo-affective disorder, or
another psychotic disorder), had been prescribed antipsychotic depot medication or had an
indication to start using depot medication, and were participating in outpatient treatment.
Exclusion criteria were an inability to participate because of cognitive impairments or
insufficient understanding of the Dutch language. Patients who initially met the inclusion
criteria were informed about the study by their clinicians and were asked to participate. If a
patient declined to participate, this decision was registered anonymously to allow assessment
of selection bias. The study was approved by the accredited Dutch Medical Ethical Trial
Committee (registration number NL31406.097.10, file number P13.258) of the Erasmus

University Medical Center. All patients provided written informed consent.

3.2.2 Randomisation and masking

After informed consent had been obtained and the baseline interview completed, patients were
randomly assigned (1:1), via a computer-generated randomization [16] with a block size of four,
to receive 12 months of either experimental treatment (money for medication) or treatment

as usual (control group) [17]. Randomisation was stratified by treatment site and suspected
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prognostic factors: sex, comorbid substance-use disorder (absent vs present), and compliance
with antipsychotic medication in the 4 months before baseline (<50% vs 250%).

The principal investigator had no influence on the enrolment process. Patients, clinicians,
interviewers, and research assistants were masked to group allocation before, but not after,
assignment. Importantly, adherence to depot medication was an objective event, and was not

biased by the absence of assessors’ concealment to a patient’s treatment allocation.

3.2.3 Intervention

Patients allocated to the control group received treatment as usual, during both the 12 month
experimental study phase and the 6 month follow-up period. Treatment as usual comprised
outpatient treatment provided by community mental health teams. During treatment as
usual, clinicians encouraged patients to continue the antipsychotic depot medication they
had been prescribed. Whenever necessary, crisis services were used or patients were admitted
to hospital. The type and dose of the depot antipsychotic medication and any other medication
was determined by a patient’s psychiatrist together with the patient, and was not affected by
participation in this study. In general, all patients received their depot medication mainly at the
outpatient clinic, but occasionally during home visits. Depot antipsychotics were administered
by the psychiatric nurses working in the teams.

Patients in the intervention group received the same treatment as usual, plus a financial
reward every time they received their prescribed depot of antipsychotic medication during
the 12 month experimental study phase. The maximum reward was €30 per month. The
amount of money per received depot depended on the frequency with which the depot
was administered, which ranged from between one and four times a month. For example,
a patient who received one depot every 2 weeks received €15 per depot. Patients receiving
oral penfluridol once a week received €7:50 a week. The rewards were paid by the patients’
treating nurses directly after administration of the depot or penfluridol. After the 12 month
intervention period, all patients entered the 6 month follow-up period in which treatment
as usual was continued, but neither group received financial incentives for taking prescribed
antipsychotic depot medication.

Medication adherence was registered continuously on depot registration lists by the
medical staff providing the antipsychotic medication. Patients were interviewed at baseline
and after months 12 and 18. To assess patients’ attitudes to antipsychotic medication, we
used the Rating of Medication Influences [18]. To monitor common side-effects associated
with use of antipsychotic medication, we used the Antipsychotic Side-effect Checklist [19].
Psychiatric symptomatology was measured on the Positive and Negative Syndrome Scale [20].

We measured subjective quality of life with the Manchester Short Assessment of Quality
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of Life (MANSA) [21], and health and psychosocial functioning with the Health of the
Nation Outcomes Scale (HoNOS) [22]. We assessed substance-use severity and symptoms
with the Addiction Severity Index [23] and the Substance Abuse Module of the Composite
International Diagnostic Interview [24]. At each interview, we verified self-reported drug use
with rapid urine tests and collected information from patients’ medical records (e.g., type
and dosage of antipsychotic medication, and hospital admissions). Interviews were done in
person by trained research assistants (Master’s-level psychologists). Participants received €20
remuneration per interview. All data were electronically stored by use of OpenClinica on a

secure server at Erasmus Medical Center.

3.2.4 Outcomes

The prespecified primary outcome was the Medication Possession Ratio (MPR) [25], defined
as the number of depots of antipsychotic medication received divided by the total number of
depots of antipsychotic medication prescribed during the 12 month intervention. We calculated
the MPR after the 12 month intervention and 6 month follow-up periods. Calculation of the
MPR excluded periods of hospital admission; in such cases, the contextual factors in which
patients took their depot medication (such as daily monitoring by nurses) differed from those
in the outpatient situation. We defined treatment responders as patients with an MPR of
at least 80% medication adherence [26]. Prespecified secondary outcome measures were the
longest uninterrupted period during which depot medication was received, the time to first
discontinuation of depot medication, the total number of days without depot medication,
and the time between prescription date and the date the depot was actually received. If a
patient received a depot after more than one time interval, this deposit was registered as not
received. Furthermore, we assessed patients’ attitudes towards medication, clinical symptoms,
psychosocial functioning, substance use, quality of life, and side-effects of the antipsychotic
medication. The secondary outcomes not reported in this paper—i.c., effort initiated by
clinicians, impulsivity, attitudes towards the money for medication, and cost utility—will be

reported elsewhere.

3.2.5 Statistical analysis

We calculated the sample size needed for assessment of the primary outcome measure. On the
basis of previous findings and study protocols [13,27,28], we expected patients to take 65%
of their prescribed depots in the control group and 85% in the intervention group (absolute
difference 20%). In terms of Cohen’s b, these estimates would constitute a medium effect size
of 0-5. With a type 1 error rate (&) of 5%, 0-90 power (1-type 2 error rate; 1-3), and 20-25%
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Table 1. Patient characteristics at baseline

Variable Total Interven- Control
(n=169) tion group  group
(n=84) (n=85)
Age mean (SD), years 40.7(9.8) 40.6(9.4) 40.7(10.2)
Gender, N (%)
- Male 127 (75) 61(73) 66(78)
Patients > 50% medication adherence, N (%) 135(79.9) 68(80.0) 67(79.8)
Location of treatment, N (%)
- The Hague 46(27.2) 18(21.4) 18 (21.2)
- Rotterdam 123(72.8) 66(78.6) 67(78.8)
Substance use disorder, N (%) 94(55.6) 48(57.1) 46(54.1)
Ethnicity, N (%)
- Dutch 64(37.9) 29(34.5) 35 (41.2)
- Surinamese 39(23.1) 17(20.2) 22(25.9)
- Other 66(39.0) 38 (45.2) 28(32.9)
Outpatient commitment measures, N (%)t 60(35.5) 31(36.9) 26(30.6)

Diagnosis, N (%)

- Schizophrenia paranoid type 97 (57.4) 46 (54.8) 51(60.0)
- Schizoaffective disorder 18 (10.6) 10(11.9) 8(9.4)

- Psychotic disorder NOS 18 (10.6) 12 (14.3) 6(7.1)

- Schizophrenia disorganized type 11 (6.5) 4(4.8) 7(8.2)
- Other schizophrenic disorders 25 (14.8) 12 (14.3) 13 (15.3)
Duration of illness mean (SD), years 12.2(8.5) 11.5(7.3) 12.9(9.5)
Medication at baseline, N (%)

- First-generation antipsychotics 126 (74.5) 61(72.6) 65 (76.5)
- Second-generation antipsychotics 40(23.7) 22(26.2) 18(21.2)
- Unknown 3(1.8) 1(1.2) 2(2.3)
Penfluridol antipsychotic medication (oral) 25 (14.8) 16 (19.0) 11(12.9)
No. of psych admissions, median (interquartile range) 1(0-3) 2(0-4) 1(0-3)

Length of psych admission days,f median (interquartile 44 (0-120) 71(0-161) 18 (0-103)
range)

Patients per admission frequency,t N (%) 52(30.8) 23(27.4) 29 (34.1)
- 0 admission 44(26.0) 19(22.6) 25(29.4)
- 1 admission 22(13.0) 12 (14.3) 10(11.8)
- 2 admissions 51(30.2) 30(35.7) 21 (24.7)

- > 2 admissions

tMental health law for compulsory admissions and outpatient commitment in the Netherlands
13 years preceding the baseline interview
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drop-out, we needed 84 patients per group to reliably detect an absolute difference of 20%.
Recruitment ended when 169 patients had been included.

We used generalised linear models with binomial errors and logit link to analyse differences
in MPR. The denominator of the MPR was the number of prescribed depots, ranging from
12 to 52 during the intervention period (i.e., between one and four incentives per month).
We also modelled the differences in the proportion of treatment responders with an MPR of
at least 80%. We tested differences in the time to discontinuation of depot medication with
Kaplan—Meier analysis and multivariate Cox regression. All models included the stratification
variables sex, substance-use disorder, and compliance with antipsychotic medication in the 4
months before randomisation. Treatment sites were not included because of structural changes
within the teams during the study.

Regression models were compared on the basis of the log-likelihood ratio test or Akaike’s
information criterion (values for non-nested models). We used error distributions appropriate
to the outcome measure: binomial for MPR and other ratios, Poisson for counts, and Gaussian
for sum or composite scores. For the final model, we assessed diagnostics graphically.

For sensitivity analyses we used a worst-case scenario. Patients from the control group
with incomplete depot registrations were assumed to have 100% adherence and patients in
the intervention group were assumed to have 0% adherence, thereby lowering the contrast
between groups. Finally, we used different strategies for handling missing values for secondary
outcomes (eg, simple mean and regression imputation). We did analysis by intention to treat.
Analyses were done with SPSS (version 21.0). This trial is registered with the Nederlands Trial
Register, number NTR 2350.

Role of the funding source
The funder of the study had no role in study design, data collection, data analysis, data
interpretation, or writing the report. The corresponding author had full access to all the data

in the study and had final responsibility for the decision to submit for publication.

3.3 Results

Between May 21, 2010, and Oct 15, 2014, we randomly assigned 169 patients to the
intervention group (n=84) or the control group (n=85; figure 1). Baseline characteristics were

similar between groups (table 1). Primary outcome data were available for 155 (92%) patients.
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Figure 1. Trial profile of Money for Medication
| SEsa
== CONSORT
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RCT Money for Medication Flowchart Diagram
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—
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@ No response [rom patient (n=82)
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® Hospital admission (19)
¥ Insufficient information (29)
® Other reasons (73)

A4

‘ Randomized (n= 169) |

!

Allocated to intervention M4M (n= 84) Allocated to control group TAU (n=85)
L Received allocated intervention (n= 84) ¥ Received treatment as usual (n=85)

[ Allocation ]

l l

Lost to follow up at 12 months (n= 4) Lost to follow up at 12 months (n= 10)

¥ Hailed registration of depots (2) & Hailed registration of depots (n=4)
2 Deceased (1) ¥ Received no medication (n=1)
® No medication use due to pregnancy (1) 2 Patient record unavailable (n=1)
¥ Moved to different city (n=1)
¥ Excluded due to administrative errors (n=3)
Patients with complete depot registrations (n=80) [ 12-month fo"ow—up ] Patients with complete depot registration (n= 75)
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Lost to follow up at 18 months (n= 6) Lost to follow up at 18 months (n=9)
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3.3.1 Primary outcome

After 12 months, the estimated MPR was 92.7% (95% CI 89-6-94-9) in the intervention
group and 77-0% (72-1-81-3) in the control group, with an adjusted difference of 14-9% (95%
CI 8:9-20-9; p<0-0001; table 2). Dependent on the antipsychotic medication patients were
prescribed, the MPR ranged between 85-2% (once per week) and 96-9% (once per month) in
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the intervention group, and between 67-9% (once per week) and 89-9% (once per month) in
the control group.

After dichotomisation of patients with an MPR of 80% or higher in the intervention
(n=76) and control (n=44) groups, the adjusted difference in the proportion of patients
achieving good adherence levels was 33-1% (95% CI 20-2—-45-4; p=0-031) in favour of the
intervention group (table 2). Overall improvement of the MPR in the intervention group was
contributed mainly by patients with low adherence rates at baseline (from 52% to 91%), whereas
rates in patients with good adherence at baseline remained high after 12 months (around 98%).
By contrast, patients in the control group with high adherence rates at baseline (98%) had lower
adherence after 12 months (81%).

3.3.2 Secondary outcomes

The longest uninterrupted period during which depots were received was almost 100 days
longer for patients in the intervention group (table 2). Furthermore, time to discontinuation
was significantly improved in patients in the intervention group (median 365 days [IQR 132-
365]) compared with those in the control group (134 days [52-365]; log-rank test, ¥*=10-57, 1
degree of freedom; p=0-001; figure 2). The mean time that expired before the prescribed depot
was received was 2.8 days (95% CI 1.77-3-94) lower for patients receiving the intervention
than for those receiving the control strategy (table 2). The total number of days without
antipsychotic medication differed significantly in favour of the intervention group (table 2).
Patients’ attitudes towards medication at the end of the 12 month study period did not differ
significantly from those at baseline (table 2).

There were no differences between groups in total psychiatric symptoms, positive
symptoms, or negative symptoms (table 2). The number of side-effects of the antipsychotic
depot medication did not differ significantly between patients in the intervention and control
groups, and the number of patients who had the most prevalent side-effects (i.e., feeling sleepy,
loss of energy, and muscle tension) was similar between groups (n=15 and n=17, respectively).
Neither the number of patients who had been admitted to hospital, nor their lengths of
hospital stay, differed significantly between groups (table 2). Composite scores for problematic
alcohol and drug use did not differ between groups (table 2). No significant differences were
recorded for subjective quality-of-life ratings assessed with the MANSA (table 2). Differences
in psychosocial functioning assessed with HoNOS total scores were not significant between
groups (table 2), nor were Bonferroni-corrected differences in terms of the HoNOS subscores of
symptoms (3=0-23, 95% CI -0-38 to 0-83; p=0-467), behaviour (0-14, —0-25 to 0-52; p=0-494),
and impairment (0-48, 0-03 to 0-93; p=0-038).
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Figure 2. Kaplan—Meier curves showing time to fi rst discontinuation of depot medication
HR calculated with Cox regression analysis. Vertical lines represent patients censored. HR=hazard ratio.
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3.3.3 Follow-up period

After the 6 month follow-up period, during which time patients in the intervention group
received treatment as usual, but no longer received monetary rewards, depot registrations were
available for 140 patients (figure 1). The estimated MPR had decreased in the intervention
group, from 92.7% (95% CI 89-6-94-9) to 83-4% (77-8-87-6), and remained stable in the
control group, going from 77-0% (72-1-81.3) to 76-0 (69-3-81.7), with an adjusted difference
of 6:5% (95% CI 2-0-10-9; p=0-047). The proportion of patients achieving good adherence
(=80% MPR) was substantially higher in the intervention group (74% [n=55]) than in the
control group (55% [n=36]), with a significant adjusted difference of 22:1% (95% CI 4-2—39-8%;
p=0-011; figure 3).

3.3.4 Sensitivity analyses

In sensitivity analyses, we first analysed data for all randomly assigned patients (N=169) and
used a worst-case scenario to impute missing values for those without depot registration (n=4in

the intervention group and n=10 in the control group). The mean MPR difference remained in
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Figure 3. Patients achieving MPR > 80% during 18-month study period
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favour of the money for medication intervention (11:9%, 95% CI 5-4-18-4; p<0-0001). Second,
we calculated the MPR without correction for periods of hospital stay for the intervention
group (92-1%) and the control group (75-6%), which produced an MPR difference of 15-2%
(95% CI 9:1-21-2; p<0-0001). Third, we added outpatient commitment measures to our
regression model, which produced an MPR difference of 15-1% (95% CI 87-21-5; p<0-0001)
in favour of the intervention. Finally, we imputed values for the 6 month follow-up period by
use of the worst-case scenario (n=10 in the intervention group and n=19 in the control group),
resulting in an MPR difference of 5-4% (95% CI 1.0-9-9; p=0-21).

3.4 Discussion

Our findings show that financial incentives improved adherence to antipsychotic depot
medication in patients with psychotic disorders. After 12 months, adherence was 14% higher
in the intervention group than in the control group. Importantly, 95% of the patients in the
intervention group achieved adherence levels of 80% or higher, compared with only 59% of
patients in the control group. During the 6 month follow-up period, when the ofter of financial

incentives was discontinued, the positive effects on medication adherence decreased, but
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adherence levels remained about 5-7% higher in the intervention group than in the control
group. Moreover, 74% of patients in the intervention group achieved MPR rates of 80% or
higher, compared with 54% of patients in the control group.

To our knowledge, this study is the first to include both adherent and non-adherent
patients; therefore, the results are more generalisable than those of previous studies [12,13].
Although targeting of all patients with psychotic disorders led to inclusion of patients
with relatively high adherence levels at baseline (77%), thereby leaving less opportunity
for improvement, our use of financial incentives increased medication adherence by 17%
for patients receiving the intervention, whereas adherence in the control group remained
unchanged. Sensitivity analyses showed a robust intervention effect for all patients with
psychotic disorders receiving depot medication, irrespective of their level of adherence at study
entrance.

Limitations of our study include its open-label character. Although masking of patients
to receipt of a financial reward was not possible, the outcomes might have been influenced
by the absence of masking of the clinicians and interviewers. However, we minimised bias
by collecting primary outcome data from patients’ records. A second limitation is that this
study did not succeed in recruitment of completely non-adherent patients, who refused any
form of treatment contact.

The first randomised controlled trial by Priebe and colleagues [13] showed that financial
incentives improved compliance with antipsychotic depot medication among psychotic
disorder patients with poor adherence (11-5% difference between the experimental and control
conditions). Our study supports those findings (14-9% difference between groups) and shows
that the effectiveness of the intervention is not restricted to patients with poor adherence, but
is generalisable to all patients with psychotic disorders, irrespective of their level of medication
adherence. Our study is also the first to show that, during a 6 month follow-up period, the
effects on medication adherence persist after monetary rewards are discontinued, albeit at a
reduced level (14-9% vs 6:5%).

Although financial incentives successfully improved medication adherence for patients
with psychotic disorders, what are the potential risks of applying this intervention? And to what
extent is increased adherence related to clinical outcomes? Clinicians might argue against the
use of financial incentives, claiming that such incentives give patients the opportunity to spend
the money on, for instance, drugs or alcohol. However, in this study, we recorded no differences
in the severity of substance abuse between patients in the intervention and control groups.
Clinicians might also argue that the offer of financial incentives affects patients’ (intrinsic)
motivation for taking antipsychotic depot medication. Therefore, our finding that patients

do not immedjiately refuse all depot medication when financial incentives are discontinued,
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even though the positive effect on medication adherence does diminish somewhat over time, is
important. Another potential risk factor is that improved medication adherence might increase
medication side-effects, thereby restricting the benefits of treatment. However, in our study,
patients with improved medication adherence did not report an increase in incidence of side-
effects. Finally, higher intake of antipsychotics is often associated with increased negative
symptoms (such as flattened affect, anhedonia, or apathy) that could negatively influence
patients’ clinical and functional outcomes [29]. In our study, negative symptoms did not
increase, and remained low in both groups. We therefore believe that financial incentives can
be used to improve antipsychotic depot medication adherence without increasing substance-
use problems, medication side-effects, or negative symptoms.

Although these results are beneficial with regard to improvements in medication
adherence, the idea of giving patients money for taking medication raises ethical issues [30].
One main ethical concern is the risk of reducing patients’ autonomy, because people who are in
financial difficulties might feel they need to take the medication to receive money, irrespective
of whether or not they want to take the medication. There is a risk that if money is offered,
the decision of a patient about whether to take medication is not based purely on a balance
of risks and benefits of the medication. In addition to upholding ethical principles of respect
for autonomy, clinicians also have a duty to work in a patient’s best interests and not to harm
patients, and clinicians might be concerned that offering money could seem as if they are
bribing patients or that the side-effects and risks of treatment are assumed to be lower than
they actually are; this could also harm the clinician—patient relationship.

Another concern when considering giving money to some patients and not others, or
some groups of society and not others, is the principle of fairness and equality. If money is
offered only to people who have low adherence to medication, people with better adherence
might feel this is unfair or even change their adherence patterns in order to receive money
[31]. If a health system allocates money for taking medication, this money might have to be
withdrawn from treatment of another group of patients, or other groups might begin to
expect money for taking medication or making health-related behavioural changes—e.g., for
taking diabetes medications or for stopping smoking or losing weight. These and other ethical
issues will be described in depth in a separate paper about patients’ and clinicians’ ethical
considerations when offering financial incentives in clinical practice.

To offer patients equal treatment opportunities, we believe that this intervention should
be available to all patients, irrespective of their previous level of adherence. Therefore, we
would recommend those in clinical practice (e.g., physicians, psychologists, psychiatrists, social
workers) to offer financial incentives to all patients, even though these findings cannot be fully

concluded from this study.
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Finally, adherence is a behaviour that changes dynamically, and often patients become
non-adherent over time. Provision of incentives might help patients to take their medications
for a longer, uninterrupted period. In the present study, the direct intervention costs were
fairly low (on average €339 per patient per year). Further cost-utility analyses will be reported
in a separate paper that compares the direct and indirect medical and societal costs between
the intervention and control groups.

Although medication adherence improved, we recorded no differences in patients’
subjective quality of life, psychiatric symptoms, and hospital admissions. Nonetheless,
this absence of statistical significance does not confirm that there were no real differences
in these outcomes. If we assume differences in clinical outcomes, why might they not have
been identified here? The first reason might be that patients’ subjective quality of life and
psychosocial functioning were relatively high, leaving little room for improvement. However,
patients’ clinical functioning did not worsen during the intervention period. Second, improved
medication adherence might not be sufficient to improve complex clinical outcomes, such as
quality of life. Improved clinical outcomes might require additional interventions focusing
on social factors [32] —e.g., active involvement of the social-support system, (volunteer) work,
physical exercise, and the establishment of a structured daily schedule.

Because antipsychotics might have less effect on improving psychiatric symptoms after
many years compared with early in the course of illness (the average illness duration is 12
years), a third possible reason is that patients who had been ill for a long time did not derive
any added benefit from improved medication adherence. If this is the case, these patients
might have symptoms that are not further reduced by improved adherence to antipsychotic
depot medication. These reasons might explain why intervention studies often succeed in
improving adherence levels, but do not show significant improvements in clinical outcomes.
Conversely, what if our findings reflect a true lack of effect on clinical outcomes? Financial
incentives would still serve a more practical purpose, such as encouraging patients to maintain
regular contact with the clinic, and supporting clinicians’ efforts to contact their patients.
Precisely because these patients are ambiguous in their medication adherence and are often very
difficult to contact, we would still recommend this intervention, because incentives facilitate
the outreaching care of mental health-care teams.

Further research is needed to study the long-term effects of use of financial incentives, for
example in a randomised controlled trial that compares the effectiveness of a 12 month versus
a 24 month intervention period. These studies should also aim to improve clinical outcomes,

such as psychiatric symptoms and quality of life.
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Abstract

Background

Noncompliance is a major problem for patients with a psychotic disorder. Two important
risk factors for noncompliance that have a severe negative impact on treatment outcomes are
impaired illness insight and lack of motivation. Our cross-sectional study explored how they

are related to each other and their compliance with depot medication.

Methods

Interviews were conducted in 169 outpatients with a psychotic disorder taking depot
medication. Four patient groups were defined based on low or high illness insight and on low
or high motivation. The associations between depot-medication compliance, motivation, and

insight were illustrated using generalized linear models.

Results

Generalized linear model showed a significant interaction effect between motivation and
insight. Patients with poor insight and high motivation for treatment were more compliant
(94%) (95% confidence interval [CI]: 1.821, 3.489) with their depot medication than patients
with poor insight and low motivation (61%) (95% CI: 0.288, 0.615). Patients with both insight
and high motivation for treatment were less compliant (73%) (95% CI: 0.719, 1.315) than those

with poor insight and high motivation.

Conclusions

Motivation for treatment was more strongly associated with depot-medication compliance
than with illness insight. Being motivated to take medication, whether to get better or for other
reasons, may be a more important factor than having illness insight in terms of improving

depot-medication compliance. Possible implications for clinical practice are discussed.
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4.1 Introduction

Nonadherence to antipsychotic medication has been shown to be a major obstacle to achieving
successful treatment outcomes in patients with psychotic disorders [1]. Approximately 60%
of these patients have difficulty in being adherent over time, leading to problems such as
inconsistent symptom control, more relapses, more hospitalizations, and more suicide attempts
[2,3]. Patient, treatment, and environment-related risk factors have all been associated with
nonadherence [4]. This article focuses on two important patient risk factors that appear to
have a great impact on whether patients adhere to their prescribed medication regimen: illness
insight and motivation for treatment.

Illness insight has been defined by David [5] as 1) the recognition that one has a mental
illness, 2) the recognition of the need for treatment, and 3) the ability to relabel unusual mental
events as pathological. Of patients with a psychotic disorder, approximately 50% to 75% have
only alimited degree of illness insight, which often results in poorer treatment outcomes [6-8].

The relationship between insight and medication adherence is somewhat ambiguous
[9]: while some studies showed a clear positive association [10-12], others either failed to
find an association or showed that the effect of insight on medication adherence diminished
over time [13,14]. In sum, illness insight is not enough to improve medication compliance.
Neither is it a prerequisite for taking medication. Perhaps patients with poor insight who accept
their medication are simply motivated to take medication, whether or not they completely
understand or acknowledge their mental illness.

Motivation has been defined as “the probability that a per-son will enter into, continue,
and adhere to a specific change strategy” [15]. Motivation for treatment among psychotic
patients has been studied extensively in therapeutic settings, and is positively associated with
effective treatment outcomes [16]. Often, however, motivation for treatment is lacking in
patients with psychotic disorders such as schizophrenia [17]. As a result, these patients are less
willing to adhere to antipsychotic medication prescriptions, to engage in treatment activities,
or to show up for appointments. Neither are they likely to benefit from their treatment. As a
negative symptom of schizophrenia disorder, lack of motivation is a common problem that is
difficult for patients and clinicians to address.

To increase the benefits of treatment, patients can be prescribed antipsychotic depot
medication, which is easier to monitor, has long-lasting effects, and reduces relapse rates more
than oral medication [18]. However, since the effects of depot medication in different treatment
settings are somewhat unclear [19], we decided to focus on the effects of antipsychotic depot

medication among outpatients with a psychotic disorder.
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Thus, impaired insight and lack of motivation can have a negative impact on medication
compliance. It remains unclear, however, how these risk factors relate to each other and to
medication compliance. This is important for developing intervention studies that might focus
more on developing illness insight or increasing motivation for treatment. Therefore, in a cross-
sectional study we explored the associations between illness insight, motivation for treatment,

and adherence to antipsychotic depot medication.

4.2 Methods

4.2.1 Patients

Baseline data were obtained from 169 patients participating in Money for Medication, an
ongoing randomized controlled trial on the effectiveness of financial incentives for improving
adherence to depot medication (for protocol details, see Noordraven et al [20]). Patients were
recruited from three mental health care institutions in the Netherlands that primarily treat
patients with psychotic and other severe mental disorders (often with comorbid substance-use
disorder). Patients met the following inclusion criteria: age between 18 and 65 years, having a
psychotic disorder, taking antipsychotic depot medication or an indication to start using it,
receiving outpatient treatment, and having given written informed consent on participating
in a randomized controlled trial. There were two exclusion criteria: inability to participate
due to cognitive impairments and inability to participate due to insufficient understanding of
the Dutch language. The study was approved by the accredited Dutch Medical Ethical Trial
Committee at Erasmus University Medical Center (Trial Registration NTR2350).

4.2.2 Procedure

Candidate participants were selected from the caseloads on the basis of the inclusion and
exclusion criteria. The baseline interview was conducted after written informed consent had
been given and before randomization. All interviews were conducted by psychologists who
had received professional training in the Positive And Negative Syndrome Scale (PANSS)
and Health of the Nation Outcome Scales (HoNOS) interview and its subsequent scoring
procedures. Per interview, all participants received a remuneration of €20. Demographic
variables, DSM-IV diagnoses on axis I and II, and psychiatric history were collected during
the first interview and from patients’ medical records. In the trial, randomization took place
after the first interview, whereas for this study all patients were treated as one sample. For a

more detailed protocol description, see Noordraven et al [20].
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4.2.3 Measurements

Medication compliance

The medication possession ratio (MPR), first reported by Sclar et al. [21] was used as a
measure for depot-medication compliance. MPR is defined as the number of accepted depots
of antipsychotic medication divided by the number of depots of antipsychotic medication
prescribed, that is, the number of supplies needed for continuous use of antipsychotic
medication. Each patient’s MPR at baseline was determined on the basis of the 4 months

prior to the baseline interview.

lness insight

Insight was measured using the Dutch version of the PANSS [22], a 30-item semistructured
interview intended to determine the presence of positive and negative symptoms and general
psychopathology. Illness insight was assessed on the basis of item A12 of the PANSS “Do you
have a psychiatric disorder or mental health problem?” in which the patient is also asked to
elaborate his answer. Specifically, this item describes a patient’s ability to acknowledge his or
her psychiatric disorder, need for treatment, and ability to make future plans. Items were scored
on a scale from 1 (illness insight present) to 7 (active denial of having a psychiatric disorder).
Response scores for insight (item A12) were dichotomized into patients having “poor insight”

(scoring 3-7 on the insight item) and “high illness insight” (scoring 1-2).

Motivation for treatment

Motivation for treatment was assessed on the basis of an item added to the Dutch version of the
HoNOS [23], which describes a patient’s motivation in terms of cooperation, personal interest,
and possible resistance to treatment: “How motivated are you for your current treatment?” As
with the other items of the HONOS, this item was rated on a S-point scale ranging from 0 (no
problems) to 4 (very severe problems). Patient scores were dichotomized into “high motivation
for treatment” (scoring 0-1 on the motivation item) and “low motivation for treatment”

(scoring 2—4).

4.2.4 Missing values

Due to administrative errors, data for the total sample lacked baseline data for three patients.
Similarly, 13 values were missing for compliance rates, 2 for motivation, and 2 for insight. One
patient had missing values for both motivation and insight. Therefore, in total, 19 patients
were excluded from the analyses. Sensitivity analyses using imputed data on average values

did not show different results.
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4.2.5 Statistical analyses

We used generalized linear models to estimate the effect of motivation and insight on the
number of depots accepted as a percentage of the number of depots prescribed. Because
MPR values are proportion data, we assumed binomial error distribution and used the logit
link function. Patients were grouped into four categories: 1) those with low motivation and
poor insight (n=62); 2) those with high motivation but poor insight (n=17); 3) those with low
motivation but a high degree of insight (n=17); and 4) those whose motivation and illness
insight were high (n=54). All groups were entered as one categorical predictor variable. Since
patients with low motivation and poor insight had the lowest compliance rate (65.8%), we used
this category as our reference group. All statistical analyses were performed using SPSS version
21.0 (IBM Corporation, Armonk, NY, USA).

Table 1. Baseline Characteristics of the study sample (/N = 166)

Variable Mean/N SD/%
Age (years) 40.7 10.2
Gender (N)

- Male 124 74.3 %
- Female 42 25.1%
Duration of illness (years) 12.3 8.5
Ethnicity

- Dutch 64 38.3%
- Surinamese 39 23.4%
- Other 63 38.3%
BOPZ measure, N (%)* 60 36.7%
Diagnosis, N (%)

- Schizophrenia paranoid type 96 57.5%
- Schizoaffective disorder 18 10.8 %
- Psychotic disorder NOS 18 10.8 %
- Schizophrenia disorganized type 11 6.6%
- Other schizophrenic disorders 24 14.3 %
Medication at baseline, N (%)

- First-generation antipsychotics 125 75.8 %
- Second-generation antipsychotics 39 23.6%
- Depot medication 140 82.6%
Motivation: median (IQR), min-max 2(2) 0-4
Tlness insight: median (IQR), min-max 3(3) 1-7
No. of psych admissions,"”* median (IQR), min-max 1(3) 0-17
No. of admission days,** median (IQR), min-max 44 (120) 0-622

*Mental health law for compulsory admissions and outpatient commitment in the Netherlands
** 3 years preceding the baseline interview
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4.3 Results

Patient characteristics

Table 1 presents the sociodemographic and clinical data of all patients at baseline. Data for

motivation, insight, and medication compliance at baseline are presented in Table 2.

4.3.1 Relationship between insight and compliance
Insight was positively associated with MPR ($=1.471, 95% confidence interval [CI]: [0.468,
1.00], P<0.001), (Table 2). Patients with high illness insight were almost 10% more compliant

with their prescribed antipsychotic depot medication than patients with poor insight.

4.3.2 Relationship between motivation and compliance

Motivation, too, was positively associated with MPR (3=1.133, 95% CI: [0.854, 1.413],
P<0.001), (Table 2). Patients with a high motivation for treatment were 18% more compliant
with the antipsychotic depot medication prescribed to them than patients with low motivation

for treatment.

4.3.3 Insight, motivation, and their association with compliance

Our results showed a significant interaction effect between motivation and insight (Figure
1). Patients with poor insight but high motivation for treatment were more compliant with
their medication (94%; =2.655, 95% CI: [1.821, 3.489], P<0.001) than patients with poor
insight and low motivation (61%; 3=1.570, 95% CI: [0.288, 0.615], <0.001). Patients with
high insight and motivation (73%; 3=1.017, 95% CI: [0.719, 1.315], P<0.001) and patients
with high insight but low motivation (74%, ($=1.028, 95% CI: [0.547, 1.510], P<0.001) were
more compliant than patients with low motivation and poor insight (61%). Switching our
reference category to patients with high motivation and insight (73%) allowed us to compare
their medication compliance with patients with high insight and low motivation (74%), which

showed no significant difference. However, patients with high motivation and poor insight

Table 2. Mean MPR scores at baseline interview by motivation and insight

Variable Medication Possession Ratio N
Insight Poor 71.9% 79
High 81.6% 71
Motivation Low 68.0 % 79
High 85.8% 71
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(94%) were more compliant than those with high insight. This suggests that insight is not only
less strongly associated with compliance than motivation, but also that the level of compliance

in patients with high motivation may be reduced by insight.

Figure 1. Interaction effect between patient categories

100 94%
05 - N=17
90 Poor insight

85 B High insight

80

75 1

70

65

Mean compliance (%)

60

Low motivation High motivation

4.4 Discussion

4.4.1 Insight, motivation and adherence

The main finding of our study was that motivation for treatment seems to be more important
than illness insight for compliance with depot medication in psychotic dis-order patients.
Specifically, we found that patients with a high motivation for treatment were most compliant
with their medication, independent of insight. Unexpectedly, patients with high insight and
high motivation showed less compliance as compared to patients with poor insight and high
motivation.

It may seem contradictory that patients with poor illness insight were willing to accept
their antipsychotic depot medication. From this perspective, one could argue that having illness
insight is not a prerequisite for achieving compliance. In other words, it may be more important
to be motivated to take medication — whether to get better, or for other reasons — than to have
illness insight with regard to improving depot-medication compliance.

Our ﬁndings may have two important clinical consequences for increasing compliance
with depot medication. First, we found that patients with poor insight who were highly
motivated for treatment had over 30% more compliance. Therefore, it may be more important

in patients with poor insight to improve motivation for treatment as a first step, for example,
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by using motivational interviewing strategies [24], instead of immediately trying to enhance
illness insight.

Second, when addressing illness insight, we have to be aware of possible negative
consequences regarding compliance, since we found that a high degree of illness insight in
highly motivated patients was accompanied by a level of compliance that was ~20% lower than
that in patients with poor insight. This suggests that greater illness insight is not necessarily
associated with higher compliance rates in patients who are highly motivated, but may
sometimes be accompanied by lower medication acceptance. This is surprising, since it has
always been assumed that it would be better to have good insight. Although our finding that
greater illness insight does not lead to better compliance is counterintuitive, it may be that
patients who are highly motivated and also have illness insight want to use other treatment

options, such as oral medication and/or psychotherapy.

4.4.2 Limitations

Three important limitations of this study should be considered. First, our cross-sectional
design makes it difficult to infer causality [25]. Longitudinal and experimental studies are
needed to further study the associations between motivation, illness insight, and compliance.

The second limitation is that motivation and insight were both measured using a single
item. In previous studies, however, the PANSS insight item showed high correlations with
questionnaires assessing insight such as the Insight and Treatment Attitudes Questionnaire
or the Schedule for the Assessment of Insight [26,27]. With respect to the HONOS motivation
item, earlier studies also found high and significant correlations with scales measuring the
motivation construct, including the Treatment Entry Questionnaire and the Treatment
Motivation Scale [28].

The third limitation is that only patients on depot medication participated in this study.
Associations between illness insight and motivation may be different for patients on daily oral

medication.

4.4.3 Conclusions

Motivation and illness insight both play an important role in a patient’s acceptance of
antipsychotic depots. Attempts to improve compliance should be made carefully, first by
assessing their level of motivation and illness insight. The clinician can then make an informed
decision on the extent of any interventions intended to improve compliance through improved
motivation and/or insight. Our results suggest that it may be more important to improve
compliance by improving motivation than by enhancing insight, especially in patients whose

insight is already poor. It will be interesting to investigate whether this is also the case with

95



Chapter 4

compliance with daily oral antipsychotic medications. Ultimately, different treatment protocols
might be used for patients with different combinations of insight and motivation. In everyday
practice, it may be best for clinicians not to focus on either insight or motivation, but to
recognize that the most important factor in understanding compliance with antipsychotic
medication lies in the combination of the two. Future research should establish whether these
associations are valid over time and which interventions clinicians should use to improve

motivation and illness insight among patients with a psychotic disorder.
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Abstract

Background

Offering financial incentives is an effective intervention for improving adherence
in patients taking antipsychotic depot medication. We assessed whether patients’

motivation for treatment might be reduced after receiving financial rewards.

Methods

This study was part of Money for Medication, a multicentre, open-label, randomised controlled
trial, which demonstrated the positive effects of financial incentives on antipsychotic depot
compliance. Three mental healthcare institutions in Dutch secondary psychiatric care services
participated. Eligible patients were aged 18—65 years, had been diagnosed with schizophrenia
or another psychotic disorder, had been prescribed antipsychotic depot medication or had an
indication to start using depot medication, and were participating in outpatient treatment.
For 12 months, patients were randomly assigned either to treatment as usual (control group)
or to treatment as usual plus a financial reward for each depot of medication received (€30 per
month if fully compliant; intervention group). They were followed up for 6 months, during
which time no monetary rewards were offered for taking antipsychotic medication. To assess
treatment motivation after 0, 12 and 18 months, interviews were conducted using a supplement

to the Health of the Nation Outcome Scales (HoNOS) and the Treatment Entry Questionnaire

(TEQ).

Results

Patients were randomly assigned to the intervention (n=84) or the control group (n=85).
After 12 months, HONOS motivation scores were available for 131 patients (78%). Ninety-
one percent of the patients had no or mild motivational problems for overall treatment; over
time, there were no significant differences between the intervention and control groups. TEQ
data was available for a subgroup of patients (n=61), and showed no significant differences over
time between the intervention and control groups for external motivation (=0.37 95% CI:
-2.49 - 3.23, p=0.799); introjected motivation ($=-2.39 95% CI: -6.22 — 1.44, p=0.222); and
identified motivation (3=-0.91 95% CI: -4.42 — 2.61, p=0.613). After the 6-month follow-up
period, results for the HoONOS and TEQ scores remained comparable.

Conclusions

Offering financial incentives for taking antipsychotic depot medication does not reduce

patients’ motivation for treatment.
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5.1 Introduction

Non-adherence to antipsychotic medication remains a considerable problem in the treatment
of patients with psychotic disorders [1,2]; it is associated with poor clinical outcomes such as
increased psychiatric symptoms, hospital admissions, violent crimes and suicide rates [3-5].
Randomised controlled studies demonstrated that medication adherence improved when
financial incentives were offered [6,7]. However, a systematic review by Deci and colleagues
(1999) found that people who received performance-contingent rewards showed lower levels
of intrinsic motivation than people who received no rewards [8]. This can arise if incentives are
perceived as controlling [9]. Furthermore, this negative relationship between external rewards
and intrinsic motivation seems to be present both during, and after incentives are being offered
[10]. Therefore, it is conceivable that offering financial incentives reduces patients’ motivation,
as they may stop their medication intake when incentives are no longer offered. This could
negatively affect the long-term treatment, particularly of patients with schizophrenia.

Motivation for treatment, however, is a multidimensional concept. According to the Self-
Determination Theory (SDT [11]), motivation to engage in activities ranges from “activities
that are completely initiated and controlled by external social forces (such as financial
incentives), to activities that are fully self-determined.” Within this continuum, SDT defines
three types of motivation [12]. External motivation refers to individuals who seek treatment
or help due to social pressure or in order to avoid punishment or achieve external rewards (e.g.,
monetary rewards). [ntrojected motivation states that internal or personal conflicts (e.g., feelings
of guilt, shame or anxiety) are the primary reason for remaining in treatment. Finally, identified
motivation refers to individuals who personally identify with the goals of therapy — who, rather
than being motivated by qualifying for rewards or avoiding internal conflicts, seek treatment
for themselves. Here, we consider identified motivation as the most self-determined form of
motivation, and view this subtype as intrinsic motivation [13].

The aim of this study was to explore, in the context of Money for Medication (M4M),
a randomised controlled trial [6], whether offering patients financial incentives to take
antipsychotic depot medication reduced their motivation for treatment. Motivation was
assessed during a 12-month intervention and a 6-month follow-up period. We also explored
the role of clinical variables that have an impact on treatment motivation, such as illness insight

[14], medication adherence and the side-effects of antipsychotic medication.
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5.2 Methods

5.2.1. Study design and patients
Between May 2010 and October 2014, a total of 169 patients participated in our M4M

randomised controlled trial; a detailed account of the study design has been published in
the main trial paper [6]. Patients were recruited from three mental healthcare institutions
in the Netherlands: Dual Diagnosis Center Palier, Parnassia, and BavoEuropoort. These
organisations primarily treat patients with psychotic disorders and other severe mental
illnesses (often with comorbid substance use). Eligible patients were aged 18-65 years, had
a psychotic disorder classified by the DSM-IV, had been prescribed or had an indication to
start antipsychotic depot medication, were participating in outpatient treatment, and had
given written informed consent. Patients were excluded if they were unable to participate due
to cognitive impairments or had insufficient understanding of the Dutch language. Before
participating in this study, all patients provided written informed consent. The study was
approved by the Dutch Medical Ethical Trial Committee of Erasmus University Medical
Center (registration number NL31406.097.10), and was registered in the Netherlands Trial
Register (NTR2350).

5.2.2. Procedure

Patients were selected from the caseloads of the participating treatment teams on the basis
of the selection criteria, and were informed about the study by their clinicians. Patients who
participated were interviewed at baseline, and after 12 and 18 months. They received €20
remuneration for each completed interview. After the baseline interview, they were randomly
assigned to 12 months, either of treatment as usual, or of treatment as usual plus financial
incentives to take the antipsychotic depot medication. Randomisation was stratified by
treatment site and three potential prognostic factors: sex, comorbid substance-use disorder
(absent vs. present), and compliance with antipsychotic medication in the 4 months before
baseline (<50% vs. 250%). The principal investigator had no influence on the enrolment
process. Patients, clinicians, interviewers, and research assistants were masked to group

allocation before, but not after, assignment.

5.2.3. Treatment as usual and intervention

Patients were randomly assigned to the intervention (n=84) or the control group (n=85). The
control group received treatment as usual (TAU), both during the 12-month intervention
period and during the 6-month follow-up phase. This treatment was provided by community

mental health teams. During TAU, clinicians encouraged patients to take their antipsychotic
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depot medication as prescribed. If necessary, crisis services were used, or patients were admitted
to hospital. All patients received their depot medication at the outpatient clinic, where it was
administered by psychiatric nurses.

Patients in the intervention group received TAU, plus a financial reward for every depot of
antipsychotic medication they took during the 12-month intervention period. The maximum
reward was €30 per month. The amount per taken depot varied according to the frequency
of the prescription, which ranged between one and four times per month (i.e., between €7.50
and €30 per depot). After the intervention period, all patients entered the 6-month follow-up

period and received TAU without financial incentives.

5.2.4. Outcomes

To assess patients’ overall motivation for treatment, we used a supplement to the Dutch
translation of the Health of the Nation Outcome Scales (HoNOS).[15,16] During this
structured interview, one item specifically measured motivation (supplement B; “How
motivated are you for your current treatment?”), which was rated on a 5-point scale ranging
from 0 (no problems) to 4 (very severe problems). On the basis of the skewed response
distributions, treatment motivation scores were dichotomised into “no or mild problems”
(scores 0, 1 and 2) and “severe problems” (scores 3 and 4). During the course of the study
many patients were lost-to-follow up, as they did not show up for appointments with the
interviewers. After 12 months, HONOS motivation scores were available for 131 patients (78%:
66 intervention vs. 65 control); after 18 months, they were available for 109 patients (64%: 60
intervention vs. 49 control).

We also assessed treatment motivation using the Dutch version of the Treatment Entry
Questionnaire (TEQ).[12,17,18] This questionnaire consists of 27 items and distinguishes
three subtypes of motivation: (1) external, (2) introjected, and (3) identified. External
motivation included 12 items (e.g., “The reason I am in treatment is because other people have
pressured me to be here”); introjected motivation included 6 items (e.g., “I plan to go through with
treatment, because I will feel ashamed of myself if I don’t); and identified motivation included 9
items (e.g., “/ decided to follow treatment because it feels important to me to personally deal with
my problems). Each item was rated on a scale from 1 (strongly disagree) to 7 (strongly agree).
Subscale scores were computed by summing the item scores, with higher scores reflecting a
higher level of external, introjected or intrinsic motivation. The TEQ was added after about
half of the patients were already interviewed at baseline. Therefore, the TEQ was administered
to 85 patients at baseline (42 intervention and 43 controls). After 12 months, TEQ scores
were available for 61 patients (72%: 27 intervention vs. 34 control); after 18 months, they were

available for 49 patients (58%: 21 intervention vs. 28 control).
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5.2.5. Motivation covariates

To explore factors influencing treatment motivation, we analysed the effects of illness insight,
side-effects, and medication adherence. To measure patients’ level of illness insight at baseline,
we used the Dutch version of the Positive and Negative Syndrome Scale (PANSS).[19] For item
A12 of the PANSS (“Do you have a psychiatric disorder or mental health problem?”) patients
were asked to elaborate their answers. Responses were scored on a scale from 1 (illness insight
present) to 7 (active denial of having a psychiatric disorder). To monitor common side-effects
associated with the use of antipsychotic medication, we also used the 17-item Antipsychotic
Side-effect Checklist (ASC).[20] Each item was rated as “symptom present” or “symptom
absent”, and the total number of reported side-effects was calculated (range: 0-17). Finally, we
measured medication adherence, which was defined as the Medication Possession Ratio (MPR;
[21]), i.e., the number of depots of antipsychotic medication received, divided by the total
number of depots of antipsychotic medication prescribed during the 12-month intervention

and 6-month follow-up period.

5.2.6. Statistical analyses

HoNOS motivation scores were dichotomised into “no or mild problems” or “severe problems”
at baseline, and after 12 and 18 months. Baseline differences, response rates and motivation
trajectories were analysed using (multivariate) logistic and multinomial regression. Sensitivity
analyses were conducted using different cut-oft scores and trajectory classifications to explore
the effect of the dichotomization and combination of HoNOS scores. For TEQ motivation
scores, we used generalised linear models with a gamma distribution and logit link to analyse
differences between treatment groups. Regression models were compared on the basis of the
log-likelihood ratio. In our adjusted models we entered stratification variables as covariates. As
the participating mental healthcare teams were reorganised during the study, treatment site was
not included. In TEQ motivation models we added baseline values, illness insight, medication
side-effects and medication adherence as cofactors. Extended reports on sensitivity analyses
and modelling results are available on request from the corresponding author. All statistical

analyses were performed using SPSS (version 21.0).

5.3 Results

Table 1 presents the sociodemographic and clinical characteristics of all patients at baseline
(n=169).
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5.3.1. Trajectories of motivation (baseline — 12 months)

Four categories were distinguished: (1) patients with mild or no problems at baseline and
after 12 months (n=106; 81%); (2) patients with severe motivational problems at baseline, who
showed an improved treatment motivation after 12 months (n=13; 10%); (3) patients with severe
motivational problems at baseline, who did not improve (n=8; 6%); and (4) patients with mild
or no problems at baseline who showed severe motivational problems after 12 months (n=4;
3%). Patients with HoNOS scores at baseline and after 12 months (n=131) were compared
with patients who had only HONOS baseline scores (n=35). Logistic regression analyses were
performed with patient status (i.e., being in the subgroup or not) as dependent variable and
with patient characteristics as predictor variables (i.e., age, gender, substance-use disorder,
medication adherence, ethnicity, income, and illness insight). There were no significant
differences between the HoNOS subgroups (not reported here to save space).

Between trajectories there were no differences for the intervention and control patients
(#=-0.412, 95% CI -1.15-0.33, p=0.274; reference category 1). Sensitivity analysis yielded

similar results.

5.3.2 Main effects on motivation subtypes

We compared patients with TEQ scores at baseline and after 12 months (n=61) with those
who had only a TEQ baseline measure (n=24). This showed a significant difference for baseline
medication adherence ($=0.35, 95% CI 0.01-0.06, p=0.008). The TEQ subgroup (n=61) also
showed a difference with the rest of the sample (n=108) for baseline medication adherence
(£=0.03 95% CI: 0.02-0.05, p=0.000) and substance use (3=1.24 95% CI: 0.48-1.99, p=0.001).

Adjusted regression models consisted of the stratification variables (i.e., condition,
gender, substance use, and baseline medication adherence), and baseline motivation. After
12 months of offering financial incentives, we found no effects of treatment condition on any
type of motivation assessed on the TEQ. There were no mean score differences in external
motivation between the intervention group (19.4 [SD:7.0]) and control group (20.4 [SD:6.4]
(adjusted difference of 0.37 points (95% CI -2.5-3.2, p=0.799)). Similarly, the mean score
difference in introjected motivation was non-significant between the intervention group (18.4
[SD:9.4]) and control group (21.0 [SD:10.1] (adjusted difference of -2.4 points (95% CI -6.2-
1.4, p=0.222)). Finally, we found that the mean score for identified motivation was not lower
in the intervention group (27.5 [SD:9.8]) than in the control group (27.9 [SD:9.4]) (adjusted
difference of -0,91 points (95% CI -4.4-2.61; p=0.613)).
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Table 1. Patient characteristics and clinical status at baseline

Variable Total Intervention Control
(n=169)  group (n=84) group (n=85)

Age mean (SD), years 40.7(9.8) 40.6(9.4) 40.7(10.2)
Gender, N (%)

- Male 127(75.1) 61(72.6) 66(77.6)
Patients > 50% medication adherence, N (%) 135(79.9) 68 (80.0) 67(79.8)
Place of treatment, N (%)

- The Hague 46(27.2) 18 (21.4) 18(21.2)
- Rotterdam 123 (72.8) 66 (78.6) 67(78.8)
Substance use disorder, N (%) 94 (55.6) 48(57.1) 46 (54.1)
Antipsychotic Medication side effects, mean (SD) 4,8 (4,0) 5,3 (4,0) 43(3,9)
Ilness insight; median (interquartile range) (range 1-7) 3(1-4) 3(1-4) 2 (1-4)
Health of the Nation Outcome Scales (HoNOS), N (%)

- No motivational problems 136 (80.4) 66(78.6) 70 (82.3)
- Severe motivational problems 28 (16.6) 17(20.2) 11(12.9)
- Item missing 5(3.0) 1(1.2) 4(4.8)
Treatment Entry Questionnaire, (TEQ) IV (%) 85(50.3) 42(50.0) 43(50.6)
- External motivation; mean (SD), (range 12-84) 18.4(7.8) 17.6(8.1) 19.0(7.6)
- Introjected motivation; mean (SD), (range 6-42) 18.7(10.6) 19.3(9.4) 18.2(9.4)
- Identified motivation; mean (SD), (range 9-63) 28.5(10.0) 28.6(10.9) 28.5(9.2)

5.3.3. Motivation covariates

To explore the association with motivation, we added the following to the model: medication
side-effects, illness insight (assessed at baseline), and medication adherence (Table 2). Only
illness insight had significant main effects on introjected motivation (3=-1,33 95% CI: 2,47
- -0,19, p=0,023) and identified motivation ($=-1,65 95% CI: -2,72 - -0,59, p=0,002). This
suggests that less illness insight (reflected by higher scores) is associated with less introjected
motivation for treatment, and less identified motivation for treatment. There was no interaction
effect of illness insight and condition on either introjected motivation ($=0,49 95% CI: -1,80
- 2,78, p=0,675) or identified motivation (3=0,63 95% CI: -1,43 - 2,69, p=0,543).

5.3.4. Follow-up period (baseline — 18 months)

After the 6-month follow-up period, HONOS motivation supplement scores were available
for 109 patients (64%). These were divided into four categories: (1) patients who continued
(during 12-18 month follow-up) to have mild or no motivational problems for treatment (n=81;

75%); (2) patients who had previously had severe motivational problems (at baseline), but had
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now improved (n=9; 8%); (3) patients who continued to have severe motivational problems
throughout the study (from 0-18 months, n=8; 7%); and (4) patients who had had mild or no
motivational problems before but had severe problems at follow-up (n=11; 10%). Per category,
there were no differences between the number of intervention and control patients.

The adjusted model for 18-month TEQ scores showed no significant differences between
the intervention and control groups for external motivation (3=0.89 95% CI: -4.68 — -2.89,
p=0.644), introjected motivation (3=-1.47 95% CI: -5.77 - -2.83, p=0.449), and identified
motivation ($=-2.15 95% CI: -6.14 — -1.84, p=0.291). There was a significant main effect for
illness insight on identified motivation (B=-1.24 95% CI: -2.44 — -0.03, p=0.044), but no

interaction effect of illness insight and treatment condition.

5.4 Discussion

This study was intended to establish whether offering patients financial incentives to take
antipsychotic depot medication would reduce their motivation for treatment. Our findings
suggest that it did not. Over time, patients who received financial incentives did not differ
with respect to various types of motivation from those who received treatment as usual. In
addition, after the discontinuation of financial incentives, their medication adherence remained
significantly higher.

After 12 months, 91% of the patients showed no or only mild motivational problems.
During the 6-month follow-up period, when financial incentives were no longer offered, a
majority of the patients (83%) were still motivated for treatment, whereas relatively few (17%)
reported having little motivation for or resistance to their current treatment. In sum, this study
indicates that offering and then discontinuing financial incentives to patients with psychotic
disorders does not reduce their motivation for clinical treatment. It is particularly noteworthy
that intrinsic motivation for treatment (which refers to individuals who identify personally
with the goals of therapy) was not lower in patients who received financial incentives than in
control patients. Similarly, patients’ external motivation for treatment was not higher after

they had received financial incentives.

5.4.1. Strengths and limitations

This is the first study to assess the impact of financial incentives on patients’” motivation for
treatment. Using two questionnaires, HONOS addendum and TEQ), to assess treatment

motivation, we found that offering financial incentives had produced no negative consequences.
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The TEQ enabled us to measure motivationand also to distinguish three subtypes of
motivation.

However, the first limitation is that loss to follow-up was considerable for the motivational
outcome measures in this study as patients often did not show up for scheduled appointments
with the interviewers. Organisational factors prevented us from administering the TEQ to
more than only a subgroup of patients and selection bias is likely to be an issue. The higher
levels of medication adherence and fewer diagnoses of substance-use disorder in this subgroup
showed that they performed somewhat better at the start of treatment than the rest of the
sample did. These patients may therefore have been more motivated throughout the study: for
example, they may have had a high intrinsic motivation for treatment. As there was a danger
that financial incentives would make them susceptible to adhering to treatment more for the
external rewards than for themselves, it is important to note that there was no change in their
intrinsic motivation when the financial incentives ended. For other patient characteristics, this
subgroup did not differ significantly from the rest of the sample.

The second limitation is that overall treatment motivation was assessed on the basis of
one item from the HoNOS-addendum scale, which thus reduced psychometric validity.

Another limitation is that, when the incentives ended, external motivation for treatment
did not differ between the intervention group and the control group. It might be argued that
the financial incentives may not have been great enough to cause major changes in patients’
external motivation for treatment. However, they were sufficient to improve patients’
medication adherence during the intervention period [6], and medication adherence remained

significantly higher for the intervention group when financial incentives were no longer offered.

5.4.2. Further implications

Even though types of motivation did not differ between the intervention and control groups,
there was a significant main effect for illness insight. Poor illness insight at study entrance
appears to have been associated with less introjected and intrinsic motivation for treatment.
These effect sizes were rather small, however. Also, when the intervention had finished, there
seemed to be no so-called “crowding out” effect [22]. In other words, not only had patients
not become externally motivated when the incentives were removed, they had not lost their

intrinsic motivation.

5.4.3. Conclusions

Financial incentives improve adherence to antipsychotic depot medication in patients with
psychotic disorders. The current study suggests that offering such incentives does not reduce

patients’ motivation for clinical treatment. It is particularly relevant that patients who received
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financial incentives had neither lower intrinsic motivation for treatment nor higher external
motivation. These results remained similar during the follow-up period, when incentives
were no longer offered. Financial incentives can therefore be seen as an effective and relatively
safe intervention for improving depot-medication adherence among patients with psychotic

disorders.
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Abstract

Background

A randomized controlled trial ‘Money for Medication’(M4M) was conducted in which patients
were offered financial incentives for taking antipsychotic depot medication. This study assessed

the attitudes and ethical considerations of patients and clinicians who participated in this trial.

Methods

Three mental healthcare institutions in secondary psychiatric care in the Netherlands
participated in this study. Patients (n = 169), 18—65 years, diagnosed with schizophrenia,
schizoaffective disorder or another psychotic disorder who had been prescribed antipsychotic
depot medication, were randomly assigned to receive 12 months of either treatment as usual
plus a financial reward for each depot of medication received (intervention group) or treatment
as usual alone (control group). Structured questionnaires were administered after the 12-month
intervention period. Data were available for 133 patients (69 control and 64 intervention) and

for 97 clinicians.

Results

Patients (88%) and clinicians (81%) indicated that financial incentives were a good approach
to improve medication adherence. Ethical concerns were categorized according to the four-
principles approach (autonomy, beneficence, non-maleficence, and justice). Patients and
clinicians alike mentioned various advantages of M4M in clinical practice, such as increased
medication adherence and improved illness insight; but also disadvantages such as reduced

intrinsic motivation, loss of autonomy and feelings of dependence.

Conclusions

Overall, patients evaluated financial incentives as an effective method of improving medication
adherence and were willing to accept this reward during clinical treatment. Clinicians were
also positive about the use of this intervention in daily practice. Ethical concerns are discussed
in terms of patient autonomy, beneficence, non-maleficence and justice. We conclude that
this intervention is ethically acceptable under certain conditions, and that further research
is necessary to clarify issues of benefit, motivation and the preferred size and duration of the

incentive.
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6.1 Introduction

Patients with psychotic disorders often have problems adhering to their prescribed antipsychotic
medication [1], making it difficult to control their psychiatric symptoms. Non-adherence has
also been associated with an increased risk of hospital admissions, suicide attempts, violence,
self-harm, substance use and treatment costs [2—4]. Unfortunately, interventions to improve
adherence such as psychoeducation or adherence therapy have not been consistently successful
for patients with schizophrenia [S].

Although providing financial incentives for taking anti-psychotic depot medication is
an effective intervention for improving adherence [6-9], clinicians and healthcare workers
have several ethical reasons for criticising the use of financial incentives among patients with
severe mental illnesses. For example, 76% managers of assertive outreach teams surveyed in
England stated one or more ethical reason for refusing to provide this intervention [10]. First,
patients may feel bribed or coerced into taking their medication — because they need income,
for example [11]. Second, the therapeutic relationship might be damaged if patients receive
financial incentives, possibly undermining voluntary medication adherence [6]. Finally, if
illness or medication impairs patients’ decision-making capacities, it is unreasonable to expect
them to make informed decisions about their treatment process, including the incentive [12].
This raises ethical concerns about respecting patient autonomy.

Offering financial incentives may also have negative consequences on patients’ intrinsic
motivation for treatment [13-15]. If financial incentives are offered only to non-adherent
patients and are eventually removed, patients could refuse all medication (‘crowding out effect’)
[16] or may deliberately become non-adherent in order to receive financial incentives again [17].
Similarly, many patients with severe mental illnesses are vulnerable or have impaired decision-
making capacity, which sometimes gives clinicians the feeling they are ‘buying’ their patients.

A focus group study by Priebe and colleagues [18] explored the attitudes of different
stakeholders (i.e. patients, psychiatrists, nurses, social workers, psychologists and
multidisciplinary teams) towards the ethical acceptability of financial incentives. They
identified several themes — including coercion, effectiveness and perverse incentive — that
dominated the discussion. Each stakeholder group tended to indicate the same discussion
threads. However, few patients (n = 27) participated in this study, and neither patients nor
clinicians had any actual experience of using financial incentives.

As prior research has thus focused on clinicians’ beliefs about applying this intervention
[19], greater attention should be paid to evaluating the ethical concerns and considerations
of patients who have had practical experience of financial incentives. We therefore report on

patients and clinicians who participated in Money for Medication, a randomized controlled
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trial [9] in which patients were offered financial incentives for taking anti-psychotic depot
medication for a 12-month intervention period. The opinions of patients and clinicians on this
intervention were organized on the basis of the four-principles approach of Beauchamp and
Childress [20]. This pragmatic approach [21] was used to categorize ethical arguments into one
of the following ethical principles: autonomy (the right of competent patients to make their
own decisions, and the obligation to respect the decision-making capacities of autonomous
persons); beneficence (the obligation to provide benefits and to balance benefits against risks);
non-maleficence (the obligation to avoid causing harm); and justice (the obligation of fairness

in the distribution of benefits and risks).

6.2 Methods

6.2.1. Design

Data were collected in the context of Money for Medication (M4M), a multicentre, open-
label, parallel-group, randomized controlled trial [9]. The study was approved by the
accredited Dutch Medical Ethical Trial Committee at Erasmus University Medical Center
(NL31406.097.10; file number P13.258) and registered with the Netherlands Trial Register
(NTR2350).

6.2.2. Participants

Participants were included at three mental health-care institutions in secondary psychiatric
care services in the Netherlands: the Dual Diagnosis Center (CDP) Palier, Parnassia, and
BavoEuropoort. Primarily these organisations treat patients with psychotic and other severe
mental disorders (often with comorbid substance use). In general, at the start of the study,
these patients received voluntary treatment and are motivated by the clinicians to accept
their medication. Involuntary outpatient treatment was not an in- or exclusion criterion
for participation in the study. Eligible patients were aged between 18 and 65 years, had a
psychotic disorder (such as schizophrenia, schizoaffective disorder or another psychotic
disorder) classified by psychiatrists using the DSM-IV; had been prescribed antipsychotic depot
medication or had an indication to start using depot medication; and were participating in
outpatient treatment. All patients had given written informed consent before the baseline
interview was conducted. Exclusion criteria were: inability to participate due to cognitive
impairments (as determined by the clinicians on the basis of their clinical judgement or stated
in the patients’ record) and/or insufficient understanding of Dutch (observation of research

assistants during interviews). Patients who initially met the inclusion criteria were informed
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about the study by their clinicians and were asked to participate. If a patient declined to

participate, this decision was registered anonymously to allow assessment of selection bias.

6.2.3. Procedure and data collection

In total, 879 patients from the mental healthcare teams were assessed for eligibility; 710
patients were excluded because:(1) they had no prescription or indication for antipsychotic
depot medication (n = 460), (2) did not react to requests for participation in the trial (n =
101), (3) refused participation (n = 28), (4) or various other reasons (n = 121), including being
admitted to a hospital, moving house to a different city, transfer to another treatment team,
imprisonment, or insufficient information to be contacted. Between May 21, 2010 and October
15, 2014, 169 patients were randomly allocated to 12 months of experimental treatment (M4M)
or to 12 months of treatment as usual (TAU; control condition). Randomisation was stratified
by treatment site and suspected prognostic factors: sex, comorbid substance-use disorder
(absent vs present), and compliance with antipsychotic medication in the 4 months before base-
line (<50% vs =250%). During the intervention period, no patients refused participation due
to the content of the study. TAU consisted of outpatient treatment provided by community
mental-health teams and flexible assertive-community-treatment teams.

Patients in the intervention group (M4M) received treatment as usual, plus a financial
reward each time they received their prescribed depot of antipsychotic medication during
the 12-month experimental study phase. The maximum amount they received was €30 per
month. The rewards were paid out by the patients’ treating nurses as soon as the patient had
received the injection or had swallowed the penfluridol. The methods and results of the study

have been described in Noordraven etal. [9].

6.2.4. Assessment and questionnaire

After the 12-month intervention period, patients’ and clinicians’ attitudes and opinions were
assessed using a short questionnaire constructed for the study. The first question asked whether
this intervention was a ‘good idea’ or a ‘bad idea’. Next, two open-ended questions asked
about the advantages and disadvantages of using financial incentives. Nineteen statements then
addressed ethical considerations on the consequences of M4M on topics such as the therapeutic
relationship, intrinsic motivation, inequality between patients, and patient vulnerability
(Additional file 1 shows our complete questionnaire). Items were scored on a 5-point scale (1
= strongly disagree, 5 = strongly agree) and dichotomized into ‘disagree’ (scores 1, 2, 3) and
‘agree’ (scores 4 and 5). To assess the effect of alternative breakpoints, sensitivity analyses were
performed; no relevant differences were found. All interviews were conducted by extensively

trained research assistants (Master’s-level psychologists).
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To explore the different components of ethical concerns, each statement was categorized
post-hoc into one of the four ethical principles (Table 1): ‘autonomy’ (items 4, 7, 18; expressed
in statements such as ‘if they receive money for their depot medication, patients will feel forced
to accept their depots’ and ‘it is not permissible to buy patients by giving them money to take
their medication’); ‘beneficence’ (items 1, 2, 3, 5, 6, 11, 15, 19; expressed in statements such
as ‘patients will accept their depots more often if they receive money’ and ‘money for depots
improves patients” motivation to use depot medication’); ‘non-maleficence’ (items 9, 12, 13, 14;
expressed in statements such as ‘Money for depots is harmful to the therapeutic relationship’
and ‘if someone receives money for his depot, he won’t gain insight into his problems’); and
‘justice’ (item 8, expressed in a single statement: ‘jealousy will arise if some patients receive
money for their depots and others do not’). Statements that did not fit the description of these
principles were labelled as ‘other considerations’ (items 16, 17).

We also described the commonest advantages and disadvantages named spontaneously
by patients and clinicians in response to the open-ended questions. Using descriptive statistics,
we identified differences between patients and clinicians, and explored the differences between
patients who had actually received the intervention (M4M group) and those who had not (TAU
group). All analyses were performed using SPSS version 21.0.

6.3 Results

After the 12-month intervention period, interview data were available for 133 patients and
97 clinicians (Table 2). Patients lost to follow-up showed no significant differences relative to
patients who had outcome data after 12 months, and were distributed equally across conditions
(17 intervention and 19 control). Because of (repeated) non-attendance, we were unable to
conduct follow-up interviews for these patients. However, they did not actively withdrew their
consent to participate in our study, nor did they report any (ethical) concerns as reason for
non-attendance. Overall, 88% of the patients and 81% of the clinicians reported that the M4M
project was a good idea. These percentages were similar between patients from the intervention

group (92%) and the control group (84%).

6.3.1. Patients versus clinicians

Autonomy
Around 33% of the patients and clinicians reported that if patients were offered money, they

would feel dependent, pressured or coerced to accept their anti-psychotic depots.
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Beneficence

Patients (79%) and clinicians (72%) believed that patients would be more adherent to their
antipsychotic depot medication if financial incentives were used. Similarly, a majority
of patients (72%) and clinicians (82%) agreed that ‘money for depots would improve the
motivation to use depot medication’. However, only 58% of patients and 42% of clinicians

agreed with the statement that ‘money for depots is beneficial for patients wellbeing’.

Non-maleficence

Although few patients (23%) agreed with the idea that ‘if someone receives money for his
depot, he won’t gain insight into his problems,” more clinicians (35%) were worried about this
negative consequence. While clinicians (71%) also agreed with the statement that financial
incentives would provoke patients into follow treatment less for themselves but more for the
money, this opinion was shared by fewer patients (38%). A majority of the patients (84%) and
clinicians (84%) stated that they did not expect the therapeutic relationship to suffer from the

use of monetary rewards.

Justice
This statement referred to the obligation to treat like cases alike. A majority of the patients
(62%) and clinicians (71%) believed that jealousy would occur if some patients received money

for their depots but others did not.

Other considerations

While most patients (76%) agreed with the statement that it would be good to reward good
behaviour with money, fewer clinicians (38%) did so. Nearly half the patients (49%) agreed that
giving money for depots was ethically acceptable, an opinion shared by a third of clinicians

(34%).

6.3.2. Between patients: Experimental group versus control group

Overall, the ratings on the questionnaire items did not differ significantly between intervention
and control patients. Intervention patients rated M4M somewhat more positively than control
patients on only two items: ‘money for depots will work in daily practice’ (77% vs. 59%) and

it is ‘ethically acceptable to give money for depots’ (57% vs. 41%).

6.3.3. Spontaneously reported advantages and disadvantages

Eighty-two patients and 87 clinicians spontaneously reported five advantages of using

financial incentives: increased compliance (15 patients (18%) vs. 40 clinicians (46%)); increased
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motivation for treatment (15 patients (18%) vs. 32 clinicians (37%)); more money to spend (34

patients (41%) vs. 5 clinicians (6%)); more time to talk with patients (11 patients (13%) vs. 1

clinician (1%)); and improved illness insight (7 patients (9%) vs. 9 clinicians (10%)). Similarly,

27 patients and 74 clinicians named five potential disadvantages: becoming dependent and

refusing all depots when financial incentives were no longer offered (7 patients (26%) vs.

24 clinicians (32%)); becoming externally motivated for treatment (7 patients (26%) vs. 23

clinicians (31%)); the unfairness of some patients not receiving financial incentives (10 patients

(37%) vs. 6 clinicians (8%)); the possibility that patients would not gain illness insight (1 patient

(4%) vs. 12 clinicians (16%)); and the risk that patients would use the money to buy drugs (2

patient (7%) vs. 8 clinicians (11%)).

Table 1. Characteristics of patients and clinicians

Variable Patients (n=133) Clinicians (n=97)
Age, mean (SD) years 40.3 (9.4) 41.5(12.5)
Gender, N (%)

- Male 99 (74) 35(37)
Duration of illness mean (SD), years 12.1(8.3) -
Diagnosis, N (%)

- Schizophrenia paranoid type 75 (56.4) -

- Schizoaffective disorder 15(11.3) -

- Psychotic disorder NOS 14 (10.5) -

- Schizophrenia disorganized type 9(6.8) -

- Other schizophrenic disorder 20 (15.0) -
Working experience, mean (SD), years 14.4 (11.4)
Job description, N (%)

- Psychiatrist 9(9)

- Psychologist - 11(11)

- Social worker - 15(15)

- Social psychiatric nurse - 20(21)

- Nurse - 25(26)

- Intern - 9(9)

- Other 8(8)
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Table 2. Patients’ and clinicians’ agreement with ethical aspects of the Money for Medication

intervention to improve medication adherence

Ethical
concern

Autonomy

Beneficence

Non-maleficence

Justice

Other

Statement

Patients will feel dependent if they receive money for their
depots’

If they receive money for their depot medication, patients
will feel forced to accept their depots’

It is not permissible to buy patients by giving them money to
take their medication’

“To give money for depots is good’

‘Giving money for depots emphasizes the things that are
going well’

‘Money could just be the right push to accept your depot’
‘Money for depots improves patients’ motivation to use depot
medication’

‘Money for depots will work in daily practice’

Money for depots belps to get into a positive flow’
Patients will accept their depots more often when they
receive money’

‘Money for depots is beneficial for patients wellbeing’

If patients receive money for their depot they will accept it
more often’

If someone receives money for bis depot, be won’t gain
insight into his problems’

Money for depots is harmful to the therapeutic relationship’
If patients no longer receive money for their depots they will
stop to accept their depots’

‘Money for depots will provoke patients to follow their
treatment less for themselves but more for the money’

Jealousy will arise if some patients receive money for their
depots and others do not’

‘Giving money for depots is ethically acceptable’
It is good to reward good bebavior with money’

Patients
(N=133)

339% (44)
36% (47)

21% (27)

68% (91)
51% (66)

72% (96)
72% (95)

67% (89)
629% (81)
79% (103)

58% (76)
75% (98)

23% (30)

16% (21)
36% (47)

38% (49)

62% (82)

49% (64)
76% (99)

Clinicians

(N=97)
31% (30)

27% (26)

16% (15)

47% (46)
33% (32)

88% (85)
829% (80)

53% (51)
61% (59)
72% (70)

429 (41)
79% (77)

35% (34)

16% (16)
37% (45)

71% (69)

71% (69)

34% (33)
38% (37)
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6.4 Discussion

This 12-month randomized controlled trial explored patients’ and clinicians’ ethical concerns
regarding the use of financial incentives to improve adherence to anti-psychotic depot
medication. In general, patients viewed such incentives as an effective method of improving
their adherence, and were willing to accept them during clinical treatment. Clinicians were
also positive about using this intervention in clinical practice, and had ethical concerns that
were similar to those identified by their patients.

However, even though they reported that offering financial incentives was a good idea,
only a minority of the clinicians and about half of the patients believed this intervention to
be ethically acceptable. These answers show the complex and possible ambivalent attitudes
about using financial incentives. Patients might be pragmatic and state that they think of this
intervention as a ‘good idea’; believing it will be efficient in daily practice, for example. At the
same time, independent from this practical oriented vision, they might believe this intervention
is not an ethical practice. Although these results may seem contradictory, they may be two sides
of the same coin. An example to illustrate this point is the classic trolley thought-experiment
[22]: a dilemma between killing 1 person in order to save 5. Most people would reason from a
rational point of view this would be a valid choice to make (‘good idea’), while at the same time,
still believing that it is overall unethical to end an-other persons’ life (‘ethical acceptability’). In
this study, patients and clinicians believed that monetary payments would improve medication
adherence, even though both groups were worried that jealousy would occur if some patients
received monetary payments and others did not. Ethical concerns were grouped on the basis
of the four-principles approach in terms of patient autonomy, beneficence, non-maleficence

and justice.

6.4.1. Autonomy

From a consequentialist standpoint, a given intervention would be legitimate if the outcomes
were beneficial. In this case, financial incentives increased medication adherence, which was
the primary aim of the study [9]. However, we would argue that it is not suflicient to focus only
on the outcomes of an intervention: the act of giving financial incentives itself should also be
evaluated independently of its consequences. Regardless of the outcomes, ‘bribing’ or coercing
patients into using medication would be ethically problematic. To respect patients’ autonomy,
one should therefore evaluate the amount of money being offered [23]. If; for example, patients
were offered €1000 per depot taken (whether weekly or monthly), they would likely cross

their personal boundaries more easily, and might feel coerced into accepting their medication.
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Particularly among patients with a psychosis, who are often in need of financial support, the
payment should not be that high to make them feel forced to accept medication [24].

While some 30% of the patients in this study believed that patients would feel forced
or dependent if offered monetary payments, we would argue that it is legitimate to offer
incentives that make patients feel slightly pressured —but not coerced or manipulated- to take
their depots [25]. We also believe that outright coercion was not involved in our study, since no
consequences were attached to rejection of the medication and financial reward: patients who
rejected depots were not forced to take their medication, nor were they admitted involuntarily.
In practice, the size of the payment should be chosen in a way that always leaves patients with
a fair opportunity to say no, if they really do not want to do something. To respect patient
autonomy and prevent coercion, the use of incentives should not be considered before carefully
weighing the size of the payment in relation to the specific patient population, and before

considering whether the incentive being offered is unconditional.

6.4.2. Beneficence

A majority of the patients and clinicians were convinced that offering financial incentives
would increase adherence to antipsychotic depot medication. However, only around 50%
of them believed this intervention would also benefit patients’ wellbeing. The fact that the
increased medication adherence in this study did not lead to improved clinical outcomes, such
as better quality of life or fewer hospital admissions [9], shows a complex association between
adherence and patients’ wellbeing. This makes it difficult to conclude whether this intervention
is truly beneficial. Offering financial incentives did benefit the number of accepted depots -
which was our primary aim — and patients and clinicians alike acknowledged that patients’
motivation to accept their medication had improved.

Although medication non-adherence has been shown to be associated with various
negative clinical outcomes, such as increased risk of hospital admissions, suicide attempts,
violence or substance abuse, our study did not improve clinical outcomes. We would
nonetheless argue in favour of using monetary payments: they are effective for improving
medication adherence and there are various reasons why we did not find improvements in
clinical outcomes. While these reasons have been discussed in depth elsewhere [9], they
should be summarized briefly here. First, our overall study was designed primarily to improve
adherence and to study the effectiveness of using financial rewards. At 12 months, the study
may have been too short to detect any improvements in clinical symptoms, especially among
chronically ill patients with a mean illness duration of about 12 years. But we should also note
that clinical outcome measures did not get worse during the intervention period, and there were

no indications that M4M negatively affected patient autonomy or therapeutic relationships.
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Therefore, we believe that it is ethically acceptable to use M4M in clinical practice, even though

we found no improvements on clinical outcomes.

6.4.3. Non-maleficence

An important concern in previous studies is that financial incentives would undermine the
therapeutic relationship between patients and clinicians. Clinicians might feel reluctant to
offer payments if these could damage or disrupt the relationships with their patients, which are
often built with great difficulty and over long periods of time. After the 12-month intervention
period, however, patients and clinicians did not report any indications that the therapeutic
relationship had suffered from the use of monetary rewards. In addition, patients in the M4M
condition did not report more side effects of medication, nor did they use more alcohol or illicit
drugs than patients in the control group.

Another ethical concern was the concept of ‘motivation’. Clinicians believed that patients
would follow treatment less for themselves and more for the money. They are worried that
externally motivated patients will stop to take their medication when incentives are no longer
given, since it has been shown that initial positive behaviour changes cannot be sustained
after withdrawal of external rewards [26]. Patients, however, disagreed with these concerns.
Furthermore, we found that during the 6 month follow-up period, the intervention group
still accepted more depots than patients from the control group. This shows that financial
incentives can be discontinued without the danger of patients becoming completely non-

adherent or less adherent than before receiving financial payments.

6.4.4. Justice

While some patients received money and other patients did not, a majority of patients and
clinicians reported that jealousy could occur. If this intervention were used only with non-
adherent patients, this could lead adherent patients to become non-adherent on purpose, or
to complain about unequal treatment. Clinicians also suspected that patients might reject
their medication if payments were no longer offered, while patients themselves did not expect
this to happen. For reasons of justice and to overcome this problem of inequality, we therefore
recommend that all patients are offered payments for accepting their depot medication [23] - as

in our study — without making distinctions based on previous levels of adherence.

6.4.5. Strenghts and limitations

Our study is one of the first to collect empirical data on patients’ and clinicians’ opinions after
patients have received financial incentives for accepting antipsychotic depot medication. This

is important: the opinions of patients with psychotic disorders are often overlooked, but are
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crucial if we wish to improve treatment. Another advantage of our study is that patients and
clinicians all experienced the intervention in daily practice. Their opinions were thus based
in practice much more than if the intervention had merely been discussed hypothetically.

A limitation of the study is that our questionnaire was not constructed on the basis of a
previously defined theoretical model: instead, we retrospectively categorized each statement
into one of the four main ethical principles and explored patients’ and clinicians’ different
views on the intervention. Another limitation is that selection bias may have occurred with
respect to the total population of patients on depot medication. Patients who participated
might have been biased towards a more positive attitude on using financial incentives, simply
because all patients wanted to participate in this study, and showed up for appointments to
conduct our interviews. However, we found no differences between patients who actually

received financial incentives (M4M group) and those who did not (TAU group).

6.4.6. Conclusions

In clinical practice, patients and clinicians were positive about the use of financial payments
to improve adherence to antipsychotic depot medication. Importantly, the fear that financial
incentives would harm the therapeutic relationship was not confirmed. At the same time,
however, more than half of the patients and clinicians reported to have ethical concerns (e.g.
jealousy or reduced illness insight). Therefore, we consider the use of monetary incentives to
take anti-psychotic depot medication to be ethically acceptable on four conditions: the amount
offered should be moderate, the offer should be unconditional (i.e. there are no consequences
if the patient refuses); the incentives should be made available to all patients; and a monitoring
system should be in place to track changes in patients” health and/or well-being.

However, it still remains unclear to what extent this type of intervention affects internal
and external motivation for treatment, and for how long monetary payments should be offered.
Our results showed that when financial payments were no longer offered, most patients from
the intervention group continued to have improved adherence rates, whereas others relapsed.
This indicates that for most patients, temporary incentives might be sufficient to improve their
motivation for medication intake over a longer period of time, while for others, continuous
payments might be more suitable to maintain higher adherence rates. Longer follow-up
periods are needed to examine whether sustained improved adherence might be associated
with better clinical outcomes. For practical purposes, however, and to prevent difficulties (e.g.
jealousy, inequality between patients, risks of becoming non-adherent on purpose in order to
receive incentives), we recommend offering financial incentives to all patients without making

distinctions.
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Future research should also examine the optimal level of incentives; if incentives are
too substantial, this could increase the likelihood of bribing patients into doing something
they might not want, instead of offering them an independent choice. Also, higher incentives
might harm the therapeutic relationship. The incentive in the present study was pragmatically
chosen based on promising results from an earlier pilot study and another RCT [8, 27]. In
addition, and from a more practical perspective, almost all patients received social welfare,
which they might lose when receiving a substantial source of extra income (e.g. >€30). For
these reasons, we believe the amount of 30 euro is relatively adequate, but this needs to be
addressed in future studies.

To conclude, our study suggests that, under certain conditions, money for medication
is an ethically acceptable intervention for improving medication adherence. Issues of benefit,

motivation and the size and duration of the incentive should be clarified in further research.
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Abstract

Offering a financial incentive (‘Money for Medication’) is effective in improving adherence
to treatment with depot antipsychotic medications. However, data on financial costs of
medication adherence-enhancing interventions are rare. We investigated the cost-effectiveness
in terms of medical costs and judicial expenses of using financial incentives to improve
adherence.

The effects of financial incentives on depot medication adherence were evaluated in a
randomised controlled trial. Patients in the intervention group received €30 a month over 12
months if antipsychotic depot medication was accepted. The control group received mental
health care as usual. For 134 patients outcomes were calculated based on self-reported service
use and delinquent behaviour and expressed as standard unit costs to value resource use.

The financial incentive resulted in higher average costs related to mental health care and
lower medical costs related to other healthcare services. Relevant differences in social costs
related to delinquent behaviour were not found. Although wide confidence intervals indicate
uncertainty, incremental cost-effectiveness ratio’s (ICER) indicate that it costs €2080 for
achieving a 20% increase in adherence or €3332 for achieving over 80% adherence.

Conclusion: offering money as financial incentive for increasing compliance may be cost-

effective, but did not lead to an overall cost reduction as compared to care as usual.

Keywords: financial incentives, health care costs, psychosis, antipsychotics, adherence
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7.1 Introduction

Adherence to treatment with antipsychotic depot medication is associated with remission from
symptoms and improved social outcomes [1]. Yet 25% to 50% of people with schizophrenia
are non-adherent to their medication regimen due to a lack of illness insight or side effects [2].
Results of randomized controlled trials suggest that offering a financial incentive (‘Money
for Medication’) is effective in improving adherence [3, 4]. However, this type of behavioural
intervention is controversial not only for ethical reasons, but also because immediate healthcare
expenditures increase and the effect of adherence on social and economic outcomes may be
long-term. Direct costs increase both because a modest financial incentive is offered over an
extended period and because logistical arrangements to distribute money in a community
mental health context need to be addressed. On the other hand, adherence to antipsychotic
medication may be associated with lower risk of psychiatric hospital admissions and may
decrease other health and social care costs. In addition, a decrease of psychotic symptoms may
contribute to patients’ quality of life and better social adjustment, which could lower societal
costs. However, data on cost-effectiveness of medication adherence-enhancing interventions
are rare [5]. And although first economic outcomes for offering financial incentives point in
the right direction, effect estimates show wide confidence intervals [6].

Therefore, we investigated the medical costs and judicial costs after offering financial
incentives to achieve better adherence. In a trial studying the effects of financial incentives
on depot-adherence and psychosocial outcomes [4], we found a significant improvement
in adherence rates, although no effects were found on psychosocial outcomes, including
quality of life. Here our focus is on patients’ health care consumption (admissions, contacts
with clinicians, and other healthcare professionals) and costs that incurred because of illegal
activities. We did not study cost-effectiveness in terms of QALY’s, since the intervention did
not affect quality of life, which was a secondary outcome. We investigated the differences in
direct medical costs (related to psychiatric treatment), medical costs related to other healthcare
services, and judicial costs, between the intervention and control group, and how these costs are
related to better antipsychotic medication adherence. To estimate expenditures from a societal

perspective, costs were calculated by multiplying resource use with official charge standards.
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7.2 Methods

7.2.1. Medical and Judicial Costs

The effect of financial incentives on depot medication adherence was evaluated in a randomised
controlled trial: 169 patients with a psychotic disorder were randomised to intervention
or control groups, stratified by treatment site, sex, comorbid substance-use disorder, and
medication compliance [7]. Patients in the control group received mental and primary health
care as usual. Patients in the intervention group received the same treatment plus €30 a month
over 12-months if antipsychotic depot medication was fully taken. For 35 patients no data were
available regarding costs, yet baseline and follow-up proportions of patients using services
correspond. Therefore we calculated for 134 (79%) patients direct medical costs and costs
related to other healthcare services based on standard unit costs to value resource use at baseline
and after 12-months follow-up. Data were collected from the patients’ file, from the depot
acceptance registration forms, and from questionnaires that assessed use of healthcare services

and delinquent behaviour.

7.2.2. Costs related to service use

The Treatment Inventory Cost in psychiatric patients (TiC-P) [8] is a frequently used generic
self-report outcome measure in adult patients with a psychiatric diagnosis. Validity of self-
report service use is acceptable [9]. The full version of the questionnaire includes health care
use, medication, and absence of work or other activities. The items concern the volume of
medical consumption and productivity loss over the past four weeks. We used the part of
the TiC-P that comprises 14 structured questions on contacts within the mental health care
sector and contacts with other health services, ranging from general practitioner to homecare.
Following the guidelines of the Dutch manual of costing studies in health care [10], total
costs were calculated as the sum of the product of reported frequencies and the reference
price regarding the type of healthcare use. Mental health care costs were considered as part
of treatment related direct costs, whereas other medical consumption was labelled as general
medical costs related to other healthcare services. Table 1 summarizes the medical cost items,

reference prices, and the number of contacts or hospital days at baseline.

7.2.3. Costs related to delinquency

The Self-Reported Delinquency questionnaire (SR D) provides an account of a wide range of
illegal acts, including facts not reported to the Justice Department. Self-reported delinquency
scales have been widely used, although the validity is not well-established and item difficulty

varies across subgroups [11]. We copied the questionnaire from the Dutch version of the
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Table 1. Service unit costs and average costs per patient at baseline (previous four weeks)

Unit n (%) patients Average costs
costs € using service per patient (SD)

Medical costs related to psychiatric treatment
Contact with a caregiver from a regional institute for 113 150 (89%) 408.3(509.4)
outpatient mental healthcare
Contact with a psychiatrist, psychologist or 95 16 (10%) 14.1(66.1)
psychotherapist at a private (group) practice
Contact with a psychiatrist, psychologist or 95 11 (7%) 12.4(69.2)
psychotherapist (i.e. outpatient visit in hospital)
Contact with a clinic for alcohol and drugs 31 2 (1%) 5.5(66.9)
Participation in a self-help group 58 4(2%) 3.1(22.2)
Day- or part-time psychiatric hospital treatment 278 5 (3%) 28.5(267.9)
Psychiatric hospitalisation 446 6 (4%) 393.2(2832.8)
Subtotal average sum 169 (100%) 901.4 (2982.5)
excluding hospitalisation 508.2 (682.8)
Medical costs related to other healthcare services
Contact with a general practitioner 33 44 (26%) 13.1(25.8)
Contact with a company doctor 33 2 (1%) 0.4(3.6)
Contact with a medical specialist (i.e. outpatient visit in 92 17 (10%) 21.8(102.0)
hospital)
Contact with a physiotherapist 33 3 (2%) 1.2(10.7)
Contact with a social worker 65 33 (20%) 37.7(125.2)
Home care 20 17 (10%) 13.4 (47.5)
Contact with an alternative healer 51 2 (1%) 1.8(17.5)
Day- or part-time treatment 278 - -

Other hospital* 170 - -
Hospitalisation 446 3 (2%) 39.6(310.9)
Subtotal average sum 169 (100%) 91.2(337.5)
excluding hospitalisation 54.7 (127.6)
Total medical costs 992.6(3008.8)
Total costs, excluding hospitalisation 559.8 (702.1)

* Other than a general hospital, an academic hospital, or a rehabilitation center
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Table 2. Unit costs to value delinquent behaviour and average costs per patient at baseline (previous
four weeks)

Unit costs*€  n (%) patients  Average Costs

per patient (SD)
Damaged a vehicle 1910 3 (2%) 34.5(255.2)
Damaged public objects ” 733 3 (2%) 8.9(80.5)
Besmirched something ® 733 3 (2%) 8.9(80.5)
Arson 1449 - -
Changed price labels in a shop ® 549 1(1%) 3.3 (42.6)
Shoplifting 1960 10(6%)  167.3(1027.6)
Stole something at work 1960 - -
Stole a bicycle or scooter 1960 1(1%) 11.8(152.1)
Stole something of a car 1910 - -
Buying stolen goods 1694 4(2%) 81.6(584.1)
Soled something stolen 1694 5(3%) 51.0(290.4)
Stole something out of a car 1960 - -
Car theft® 5000 - -
Burglary ¢ 4667 1(1%) 28.1(362.2)
Pickpocketing 1960 1(1%) 11.8(152.1)
Robbery 20.939 2(1%)  252.3(2291.4)
Aggressive behavior 1819 2 (1%) 11.0(141.6)
Violent behavior 4234 2 (1%) 76.5(733.0)
Armed violence 4234 - -
Total 169(100%)  744.9(3615.4)

*Unit costs based on Goorden et al (2016) unless otherwise specified; ® Groot et al. (2007);
¢van Ours & Vollaard (2013); ¢ Vollaard (2010)

INternational CAnnabis Need of Treatment study (INCANT) [12, 13, 14]. The SRD
questionnaire examines the frequency of minor delinquent acts, such as vandalism or shop
lifting, as well as criminal acts, such as handling stolen goods or armed robbery. Patients were
asked to report on the number of times the specified delinquent behaviour was performed
in the last 4 weeks. Contrary to health care contacts, types of delinquency have no generally
accepted reference costs. However, Goorden et al. [15] estimated costs based on annual judicial

expenses and the number of registered crimes and violations broken down into categories
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comparable to categories used in the SRD. We followed this approach to differentiate costs
linked to the SRD items; the unit prices were multiplied by the reported frequency of the
specific delinquent behaviour and summed to obtain an estimate of the total delinquency
costs. Table 2 shows the list of types of delinquent behaviour, unit prices, and the reported

frequencies at baseline.

7.2.4. Statistical analysis

Medical costs are typically characterized by an asymmetry of the distribution because some
patients have minimal costs or specific standard cost amounts and other patients may have
disproportionately high costs. Generalized linear models using a log-gamma distribution,
have been suggested to account for this kind of highly skewed data [16]. We used the GenLin
procedure in SPSS version 21 to model differences in direct mental healthcare costs, medical
costs related to other healthcare services, and judicial costs between the intervention and
control groups. Means and standard deviations are reported to describe the costs per category
of service use and type of delinquency and to illustrate the asymmetry of cost data. Both
medical and judicial total costs are dominated by items that are infrequent but have relatively
high unit prices. Table 1 shows that an important part of the average medical costs per patient
comes from only a few patients who were hospitalised. In table 2 the social costs of robbery
stand out. Therefore, we looked at differences in the sum of costs both with and without
including hospitalisation costs. Multivariable analysis focussed on the main effect of the
intervention on medical and judicial costs, adjusting for stratification variables (i.e. gender,
baseline compliance and substance use). Statistical significance of the regression coefficient was
tested using the Wald-test and a conventional .05 significance level. In addition, an incremental
cost-effectiveness ratio (ICER) was calculated by dividing the incremental total costs per year
by the incremental effects and creating a bootstrapped 95% confidence interval based on
1000 replications. First, we considered the incremental costs of achieving a 20% increase in
adherence following Henderson et al. (2015) [6]. Secondly, we calculated the incremental costs
of achieving ‘good’ adherence i.e., taking at least 80% of the prescribed depot medications
over the 12-month intervention period, since this cut-off has been recommended by expert

consensus guidelines [17].
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7.3 Results

The trial demonstrated that financial incentives are effective in improving treatment adherence
in patients with psychotic disorder. An adherence difference of 14.9% (95%-CI: 8.9%, 20.9%)
was found for the medication possession ratio, and the difference in the proportion of patients
achieving good (= 80%) adherence levels was 33.1% (95%-CI: 20.2% to 45.4%) in favour of
in the intervention group [4]. This result is reflected in higher costs related to psychiatric
treatment at 12-months follow-up in the intervention condition compared to care as usual.
However, regression analysis controlling for stratification variables indicated a statistically
insignificant difference in total medical costs between the intervention and control group
(B=.517, SE=.282, p=.067). Table 3 shows that this difference is due to costs of psychiatric
hospitalisation, not as much to more frequent regular contacts with outpatient mental health
care excluding hospitalisations (B=.251, SE=.206, p=.222).

In the intervention group average medical costs related to other healthcare services were
somewhat higher compared to the control group (€529.7 versus €484.1), but lower after
excluding hospitalisation (€52.1 versus €78.5). Fewer patients in the Money-for-Medication
program visited their GP, a medical specialist, or social worker. This effect was in the expected
direction but small (statistical models did not adequately converge).

Table 2 illustrates that delinquent behaviour is not very common among patients with
psychotic disorder. Minor offences are most frequently reported but less than 6% of patients are
involved in shoplifting incidents or buying and selling stolen goods. At 12-months follow-up
very few patients reported delinquent behaviour (Table 4) and only small differences in related
social costs were found comparing the intervention group and the control group (€248.4
versus €229.3; B=.607, SE=.420, p=.149).

On average, the maximum of 30 euro extra cost item as financial incentive per patient
per month constitutes about 3% of average total mental healthcare costs (€1062) and less than
7% of outpatient medical costs (€449). Extrapolating costs, excluding hospitalisation, in the
previous four weeks at 12 months follow-up to total costs per patient per year, averaged to
€9273 (SD 13512) in the Money-for-Medication group and to€7900 (SD 19089) in the care-
as-usual group. Incremental cost-effectiveness ratio’s (ICER) showed wide confidence intervals
indicating a high level of uncertainty. Incremental total costs were €2080 (95%-CI: -37972
to 34811) for achieving a 20% increase in adherence and €3332 (95% CI -22675 to 28128) for

taking at least 80% of the prescribed depot medications over the 12-month intervention period.
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Table 3. Service costs at 12 months follow-up (previous four weeks)

Medical and social cost of using financial incentives

Intervention Average costs

Group
n (%) patients

(SD)

Control
Group
n (%) patients

Average costs
(SD)

Medical costs related to psychiatric treatment

Contact with a caregiver from a 58 (91%) 410.1(532.5) 60 (87%) 269.9(361.1)
regional institute for outpatient

mental healthcare

Contact with a psychiatrist, 5 (8%) 12.1(55.3) 17 (25%) 33.5(78.3)
psychologist or psychotherapist at a

private (group) practice

Contact with a psychiatrist, 2 (3%) 2.9 (16.7) 3 (4%) 4.1(19.5)
psychologist or psychotherapist (i.e

outpatient visit in hospital)

Contact with a clinic for alcohol - - 1(1%) 0.9(7.5)
and drugs

Participation in a self-help group 3 (5%) 17.2(93.4) 1(1%) 1.7(13.9)
Day- or part-time psychiatric - - 1(1%) 4.0(33.5)
hospital treatment

Psychiatric hospitalisation 3(5%)  613.3(2788.7) 3(4%)  433.1(2284.4)
Intervention costs financial 64 (100%) 28.6(3.2) 0 (0%) 0(0.0)
incentives

Subtotal average sum 1062.9 (3031.5) 788.8 (2379.3)
excluding hospitalisation 449.6(530.4) 355.7 (463.9
Medical costs related to other healthcare services

Contact with a general practitioner 16 (25%) 8.8 (15.8) 22 (32%) 15.5(28.2)
Contact with a company doctor 1(1%) 0.5(4.1) 1(1%) 0.5 (4.0)
Contact with a medical specialist 3(5%) 4.3(19.6) 9(13%) 14.7 (40.6)
(i.e. outpatient visit in hospital)

Contact with a physiotherapist 2 (3%) 4.6(33.2) 2 (3%) 3.3(21.3)
Contact with a social worker 9 (14%) 20.6 (64.8) 12 (17%) 50.6 (241.9)
Home care S (8%) 16.6(60.9) 5 (7%) 10.7 (43.2)
Contact with an alternative healer - -

Day- or part-time treatment - - 1(1%) 32.2(267.7)
Hospitalisation 4(6%)  494.8(2246.4) 3(4%)  407.2(2263.5)
Subtotal average sum 529.6 (2241.7) 484.0 (2266.6)
excluding hospitalisation 52.0(117.8) 78.4(278.4)
Total costs 64(100%) 1592.5(3700.7) 69 (100%) 1272.8 (3223.7)

excluding hospitalization

4844 (538.9)

432.5(536.1)
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Table 4. Delinquent behaviour costs at 12 months follow-up (previous four weeks)

Intervention Group Average costs Control Group Average costs

n (%) patients (SD) n (%) patients  (SD)

Damaged a vehicle

Damaged public objects

Besmirched something

Arson

Changed price labels in a shop

Shoplifting

1(1%)  28.8(237.7)

Stole something at work

Stole a bicycle or scooter

1(1%)  148.5(1206.3)

Stole something of a car

Buying stolen goods

3(4%)  75.9(460.0)

Soled something stolen

1(1%)  24.9(205.4)

1(1%) 25.7 (208.5)

Stole something out of a car

1(1%)  28.8(237.7)

Cartheft

Burglary

Pickpocketing

1(1%)  28.8(237.7)

Robbery

Agressive behavior

Violent behavior - 1(1%) 55.1 (447.8)
Armed violence 1(1%)  62.3(513.4)
Total 64 (100%) 248.4 (856.2) 69 (100%) 229.3 (1477.4)

7.4 Discussion

Providing a financial incentive to improve adherence to depot medication in psychotic patients

resulted in higher average costs directly related to mental health care and lower costs related to

other health care services. Relevant differences in social costs related to delinquent behaviour

were not found.

An increase in medication compliance was reflected in mental healthcare costs, which

were higher in the Money-for-Medication group compared to the control group. In contrast,

medical costs related to other health care services were somewhat lower in the intervention
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group. Effects in terms of medical costs were in the expected direction but differences between
the intervention and control group were not statistically significant. Social costs related to
delinquency concerned few patients and only minor and non-significant differences were found
comparing the intervention and control group.

Intervention costs are low considering a modest maximum financial incentive of 360
euro per patient per year. Ultimately, policy-makers should decide whether they agree to extra
expenses and what improvements in medication adherence they aim to achieve. Currently no
threshold values are available for the ICER-values in the range of €2000 for achieving a 20%
increase in adherence, and just over €3000 for ‘good’ (80% or higher) medication adherence.
Interestingly, these figures are in line with the results of Henderson et al. [6]. This suggests
that in the western world we may be able to increase compliance with depot medication to an
appropriate level when we are willing to invest extra. Future studies using longer intervention

and follow-up periods are needed to investigate cost-effectiveness also with respect to quality

of life.

Limitations

- Medical and judicial cost items were patient reported over a four weeks’ time span, which
may reduce memory bias, but may not adequately reflect variability in the level of health
service use or delinquent behaviour in our 12-month study period.

- National reference costs per health care contact or type of delinquency are crude estimates
of the true mental healthcare cost, medical costs related to other health care services, and
social costs.

- The Self-Reported Delinquency questionnaire originally was aimed at adolescents and
may be less suited for mapping delinquent behaviour in psychiatric patients

- Frequency of other social parameters (e.g. participation in volunteer work) were not
assessed.

- Invested time per patient to arrange appointments for proving depot medication was not
monitored, so it remains unclear whether implementing M4M did actually save or cost
extra time.

- The study was underpowered for the analysis of highly skewed cost data, resulting in wide
bootstrapped confidence intervals for incremental cost-effectiveness ratios.

- Financial benefits of M4M in terms of reductions in medical costs (both direct and related
to other healthcare services) might become manifest only after a longer period of time than

could be covered in this study.
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8.1 Introduction

Non-adherence to antipsychotic medication severely limits the effectiveness of the medical
treatment of schizophrenia and captures the central theme of this thesis. A comprehensive
overview is provided in Chapter 1, in which we present the results from randomized controlled
trials aiming to improve adherence to antipsychotic medications. Different interventions,
inclusion criteria, study periods, and various assessments of medication adherence make it
difficult, if not impossible, to compare studies directly. In order to improve comparability
between studies, we discuss the need for more generic measures and definitions of adherence.

The main objective of the research project described in this thesis was to assess whether
financial incentives are effective for improving adherence to antipsychotic depot medication
among patients with psychotic disorders. We conducted a randomized controlled trial, called
Money for Medication, in which patients were offered financial incentives for taking their
antipsychotic depot medication. Our study protocol (Chapter 2) describes the details of this
trial, including the primary and secondary outcome measures, procedures and assessments.
Our results showed that, after 12 months of offering financial incentives, medication adherence
was about 14% higher for the intervention group than for the control group. After a 6 month
follow-up period, in which financial incentives were no longer offered, differences in adherence
decreased to 7%, but remained significant (Chapter 3).

Furthermore, we explored the association of two risk factors for (non-)compliance,
treatment motivation and illness insight, with acceptance of depot medication at baseline.
Results showed that motivation for treatment was more important than illness insight for
accepting medication at baseline (Chapter 4). Also, we repeatedly measured various subtypes
of motivation for treatment during the course of this study. There were no differences in
treatment motivation between the intervention and control group after the intervention and
follow-up period (Chapter 5). This indicated that our intervention did not directly affect
treatment motivation, even after financial incentives were discontinued.

In Chapter 6, we described ethical aspects of the intervention. We investigated ethical
concerns and opinions of both patients and clinicians after using financial incentives in clinical
practice. Overall, both groups were positive about this intervention and ethical concerns were
discussed in terms of patients’ autonomy, beneficence, non-maleficence and justice. Finally, we
assessed the costs of this intervention, which showed no numerous financial benefits of Money
for Medication over care as usual, not offering financial incentives (Chapter 7).

Apart from these findings, important dilemmas deserve attention when using financial
incentives in clinical practice. For instance, do all patients prescribed antipsychotic depot

medication need to receive this intervention, and for how long? Do financial incentives support
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better clinical outcomes? And does motivation for treatment decreases after receiving payments
over along period? We will discuss (1) the effectiveness of financial incentives on adherence, (2)
the relationship between adherence and outcomes, and (3) the influence of financial incentives

on patients’ motivation for treatment.

8.2 Financial incentives for improving medication adherence

8.2.1 Efficacy

‘We demonstrated in our study (Chapter 3), that adherence to antipsychotic depot medication
successfully improved by offering financial incentives among patients with psychotic disorders.
After 12 months, the adjusted mean adherence rate, defined by the Mean Possession Ration
(MPR), was 14% higher in the intervention group (94%) than in the control group (80%).
Importantly, 95% of the patients in the intervention group achieved adherence levels of 80%
or higher, compared with 59% of patients in the control group. During the 6-month follow-
up period, when the offer of financial incentives was discontinued, the positive effects on
medication adherence decreased, but adherence levels remained 7% higher in the intervention
group (83%) than in the control group (76%).

These results supported previous findings in which financial incentives successfully
improved adherence among non-adherent patients [1, 2]. Furthermore, we provided new
information about the applicability of this intervention, since we included both adherent
and non-adherent patients. The overall effect was mainly caused by patients who showed low
adherence rates at baseline; those patients who had the most room for improvement (from 52%
to 91%). Patients in the intervention group with high medication adherence at baseline showed
little improvement in MPR, mainly because they had less room for improvement (i.e. 100%
being the maximum acceptance rate; ceiling effect). Importantly, adherence rates remained
high for these patients in the intervention group at baseline (97%) and after 12 months (97%).
By contrast, patients in the control group with high adherence rates at baseline (98%) had lower
adherence after 12 months (81%). This indicates that some patients are likely to become less
adherent over time, justifying the provision of financial incentives also to currently adherent

patients [3].

8.2.2. Effectiveness over time

Contingency Management (CM) has shown direct positive effects for adhering to medication,
but also on other health related behaviors such as illicit psychoactive drug use and smoking

cessation [4]. However, these effects seem to diminish after the incentives are removed [5].
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In a randomized controlled trial where patients received vouchers for delivering drug-free
urine samples [6], stimulant use reduced after the 16 week treatment period. However,
after stopping CM, differences between the intervention and control group did not remain
significant at follow-up assessments at 26 and 52 weeks. Similarly, 3 months of prize-based
CM significantly improved the submission of negative stimulant- and alcohol urine samples
between the intervention and control group [7]. Again, these differences disappeared during
6-months follow-up, after stopping CM. It seems that prizes and vouchers are only effective
during the time period in which they are offered. It remains unclear whether this is the same
for using financial incentives, and what happens when they are no longer offered.

Our results showed a significant increase in medication adherence after 12 months of
offering financial incentives. However, after a 6 month follow-up period in which financial
incentives were no longer offered, the initial MPR difference of about 14%, decreased to
around 7%. This indicates that using financial incentives is mostly effective for as long as it is
offered, as the positive effects on medication adherence diminish over time, after incentives
are withdrawn. Thus, a small ‘crowding-out’ effect [8] did occur in our study: after incentives
were withdrawn patients did become less adherent, but did not stop accepting their depot
medication completely [9]. This indicates that financial incentives can be safely applied,
without strong negative effects on adherence when stopping the incentives. Other research
has indicated that a substantial effect of financial incentives on medication adherence, occurs
within the first 3 months of the intervention and is sustained over 1 year [10]. These authors
suggest that if incentives show no improvements within the first 3 months, one should be
careful to expect any improvements later. Furthermore, a meta-analysis was conducted
among fifteen randomized and 6 non-randomized studies which used financial incentives for
adherence to medications for tuberculosis, substance abuse, HIV, hepatitis, schizophrenia, and
stroke prevention [11]. These findings indicated that studies with longer intervention periods
(e.g. >24 weeks) showed larger effect sizes than studies with shorter durations (e.g. 12 weeks).
This suggests that it is more effective to offer financial incentives over longer periods of time.

In conclusion, financial incentives are most effective as long as they are offered, and
there does not seem to be a learning effect: when incentives are no longer in place, adherence
returns to pre-intervention levels. Therefore, we recommend continuing with this intervention
over time for all patients. Later, we will discuss ethical dilemmas that accompany this

recommendation.
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8.3 Medication adherence and psychosocial outcomes

Some studies found better psychosocial outcomes after improvement of medication adherence
[12, 13]. In our study, however, psychiatric symptoms, quality of life and other measures of
psychosocial functioning did not improve in the group of patients who were offered financial
incentives, as compared to the control group. There are various reasons why intervention
studies aiming to improve medication adherence sometimes fail to improve clinical or
psychosocial outcomes.

First, this may be due to a floor effect (PANNS scores were already low at the start of the
intervention), or due to the fact that the levels of adherence in the control group were high
enough not to cause a deterioration in symptom levels during the study- and follow-up period.
In addition, post-hoc analyses of the data of our RCT (reported in Chapter 3) showed no
significant association between baseline depot-acceptance (MPR ratio at baseline) and PANNS
scores at baseline (results not shown), meaning that the level of adherence is not strongly related
to the level of symptoms, at least not cross-sectional. Thus, the association between level of
depot-adherence and level of psychiatric symptoms is complicated, despite overwhelming
observational evidence showing that non-adherence is associated with an increase or relapse
of symptoms [14-17].

Second, the follow-up period of 12 months may have been too short to detect significant
improvements in psychosocial outcomes, including quality of life. Especially among patients
with a chronic mental illness and an average illness duration of 12 years, it may be not realistic
to expect detectable improvements within a relatively short time period, in spite of improved
medication adherence. Also, the questionnaires might not have been sensitive enough to detect
small differences in psychosocial outcomes [18]. Importantly, patients’ clinical functioning
did not worsen during the intervention period.

Third, improved medication adherence in itself might not be sufficient to improve complex
outcomes such as psychosocial functioning or quality of life. Improving these outcomes might
require additional interventions focusing on other factors, such as psychotherapy [19], active
involvement of the social-support system [20], (volunteer) work [21] and physical exercise [22],
and the establishment of a structured daily schedule [23].

Other studies which also used financial incentives to change health-related behavior,
succeeded in improving primary outcomes such as abstinence from smoking, drug- or alcohol
use [24-26], but also did not succeed in improving secondary outcomes including psychiatric
symptoms [27].

Finally, non-adherence to medication may be a consequence rather than a cause of persistent

and medication-resistant psychotic symptoms [28]. This may be the reason why patients who,

153



Chaprer 8

-after experiencing no positive effects of antipsychotic medication-, become non-adherent. In
these patients, an adherence-promoting intervention may increase adherence, but this will
not have an effect on (medication-resistant) psychiatric symptoms. The indirect association
between adherence to antipsychotic medication and psychotic symptoms, however, seems to
be complex and depending on medication- and patient-related variables [29, 30].

In sum, there are various reasons why studies may find no improvements in
clinical or psychosocial outcomes. Our overview (Chapter 1) indicated that around 50%
of the intervention studies successfully improved medication adherence among patients
with psychotic disorders. Only 33% of these studies seemed to obtain improved psychiatric
symptoms as well. However, large heterogeneity remains an important problem and makes
it difficult to compare all studies (due to large variations in assessment methods, duration of
intervention- and follow-up periods, sample sizes, baseline symptom severity, or individual
variations in responsiveness to antipsychotic drug treatment). Comparability between studies
could improve if future studies strive for more homogenous measures of adherence, for example
the MPR in patients receiving depot medication. Furthermore, longer intervention- and follow-
up periods are recommended in combination with more frequent assessments over time in
order to capture a more accurate course of illness for psychotic disorder patients. Expectations
about improving psychiatric and psychosocial outcomes should also become more realistic and
will not happen overnight, since most patients in our studies suffer from severe and chronic
mental illness. Finally, interventions primarily aimed to improve medication adherence seem

insufficient to improve complex outcomes such as social functioning or quality of life.

8.4 Medication adherence and motivation for treatment

For patients with schizophrenia, impaired motivation for treatment is associated with poor
adherence and functional outcomes [31]. Therefore, it is important to study whether Money for
Medication (i.e. the use financial incentives upon taking medication) may undermine patients’
motivation for treatment when providing the incentives, or after withdrawing them [32].
First, our cross-sectional study (Chapter 4) explored the relationship between motivation
for treatment, illness insight and adherence to depot medication. Patients with poor insight and
high motivation for treatment were more adherent (MPR of 94%) with their depot medication
than patients with poor insight and low motivation (61%). Counterintuitively, patients with
high insight and high motivation for treatment were less adherent (73%) than those with poor
insight and high motivation. This shows that motivation for treatment at study entrance was

more strongly associated with depot-medication adherence than illness insight. Apparently,
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insight does not necessarily leads to adherence. For instance, patients having insight that
antipsychotic drugs lead to symptom improvement may not necessarily take their medication as
prescribed in a phase of symptomatic remission. They might believe they can start again taking
medication when symptoms are getting worse. In contrast, other patients may continue taking
antipsychotic medication because they have the insight to do so based on earlier experiences
(e.g. experiences of relapse after stopping of medication), and this may not necessarily be based
on direct illness insight. These findings indicate, that being motivated to take medication,
whether to stay or to get better or for other reasons, may be a more important factor in terms
of improving depot-medication compliance than having illness insight.

Second, we assessed whether offering financial incentives to take antipsychotic depot
medication would reduce patients’ motivation for treatment (Chapter 5). Our findings suggest
that it did not. After the 12 month intervention-period, 91% of the patients showed no or only
mild motivational problems. During the 6 month follow-up period, a majority of the patients
(83%) were still motivated for treatment, whereas relatively few (17%) reported having little
motivation for or resistance to their current treatment. In addition, these results remained
similar with respect to various types of motivation (i.e. intrinsic, extrinsic and introjected),
during the intervention- and follow-up period, and did not differ between patients from the
intervention- and control group.

In sum, offering and then discontinuing financial incentives to patients with psychotic
disorders did not reduce their overall motivation for clinical treatment. In particular, both
intrinsic and extrinsic motivation for treatment showed no measurable differences between
patients from the intervention and control group. This suggests that offering financial

incentives is a safe intervention and does not undermine patients’ motivation for treatment.

8.5 Limitations

Several limitations deserve our attention when interpreting the results of this study, such as
selection bias, lack of blinding, invested time because of the intervention, and the ability of
this intervention to improve psychosocial outcomes.

Selection bias remains a challenge for many adherence-intervention studies, in particular
the problem of inclusion of completely non-adherent patients into RCT’s. It can be very
difficult for clinicians to motivate patients to participate in an RCT who are completely non-
adherent, who are not motivated for treatment and sometimes require assertive outreach.
Often, these completely non-adherent patients experience difficulties in primary self-care such

as getting out of bed, lack of personal hygiene, lack of proper housing, or they might not trust
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the mental health care facility (often as part of their paranoid psychosis). Psychotic symptoms
such as paranoia or acoustic hallucinations can be a complicating factor, making it difficult for
them to understand that these studies could potentially benefit them. In our study, we were
less successful in recruiting non-adherent patients, since adherence rates at study entrance were
relatively high (i.e. around 76%). Consequently, the included patients are more stable than
completely non-adherent patients. As stated above, this ceiling effect also seems an important
reason for not finding psychosocial benefits; patients’ subjective quality of life and psychosocial
functioning were already relatively high at study entrance, leaving little room for improvement.

Lack of blinding is another problem for this type of open-label randomized controlled
trials. In the current study, masking of patients to receipt of a financial reward was not possible.
However, we collected quantitative primary outcome data (Medication Possession Ratio’s)
from patients’ records. This type of outcome data is not sensitive to blinding.

In practice, Money for Medication might have led to more enthusiasm among the
mental healthcare teams who tried harder or invested more time to give patients their depot
medication. Therefore, it may not have been the financial incentive itself that caused the
behavioral change (taking more depots), but merely the enthusiasm and extra invested time
of the nurses providing money after depot acceptance. Unfortunately, we were not able to
register the invested amount of time per patient for organizing and administering the depot
medication and providing financial incentives. In contrast, one might argue that the extra
amount of invested time by clinical staff is an inherent part of the intervention. We think,
however, that the extra amount of time was very limited, since providing money is a simple
procedure, and nurses told us that patients in the intervention group showed up precisely on
time (or even earlier), leading perhaps to less time needed for providing depot medication.

Finally, our intervention might have been too simplistic and not sufficient enough
to improve complex clinical outcomes, such as psychiatric symptomology, psychosocial
functioning and quality of life. This might require additional interventions focusing on
social factors [33] such as active involvement of the social-support system [20], (volunteer)
work [21], physical exercise [22], and the establishment of a structured daily schedule [23].
Additionally, improvements on these outcomes may not occur within 12 months, but require
longer intervention and follow-up periods.

In sum, it may be that offering financial incentives to patients who have large difficulties
in adherence, may be even more efficient than has been found in our study. In addition, it seems
important for future studies to also include patients with high symptom levels. Perhaps offering
financial incentives to a very non-adherent group may have beneficial effects on psychosocial
outcomes as well, including less relapses and less hospitalizations, and may be more cost-

effective. This warrants further research.
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8.6 Implications and pitfalls

A comment on our manuscript was published in Lancet Psychiatry entitled: ‘Money for
Medication’ as “A4 simple, effective intervention that nobody wants to provide” [34]. Offering
financial incentives may have proven to be effective for improving medication adherence [2,
9] but it seems unlikely to become common practice in mental health care clinics. Barriers
for clinicians, patients and the community could prevent this intervention from becoming

implemented in routine clinical treatment, despite the intervention being very effective.

8.6.1 Clinician barriers

For patients with psychotic disorders, offering financial incentives has proven effective for
improving antipsychotic medication adherence. However, clinicians might be worried that
financial incentives could harm their patients and interfere with clinical treatment, since
providing financial incentives can be seen as bribing patients to take depot-medication.

In the current study however, increased medication intake did not lead to more
antipsychotic medication side-effects, such as social withdrawal or reduction of emotional
responsiveness. In other words, doing harm does not seem to be a valid reason not to give
financial incentives for improving depot-acceptance. Furthermore, clinicians were worried
that patients would spend their money on (illegal) substances. Importantly, we did not find
that intervention patients had higher severity ratings of alcohol or drug abuse than those who
did not received financial incentives.

Another concern among clinicians is that the therapeutic relationship may suffer from
using monetary rewards. Patients may no longer discuss their thoughts and feelings, talk with,
or listen to their clinician, unless they get rewarded. Also, staff might be hesitant to risk their
therapeutic relationships, which are often established over longer periods of time, and with
great difficulties. From this perspective, it is understandable that clinicians are reluctant to
implement this intervention. In our study, neither patients nor clinicians actively reported any
concerns about the therapeutic relationship, although we did not systematically study this.
Therefore, we believe that financial incentives do not interfere with the therapeutic relationship.
Furthermore, caregivers worry about ‘buying’ their patients to take their medications while
these patients often have no or very low income. Our ethical study (Chapter 6) showed that the
majority of the patients did not feel forced or dependent by receiving financial incentives and
that patient autonomy remained unaffected. This indicates that the size of the incentive was
chosen appropriately: Patients did not feel coerced, although they took more depots. Clinicians
(71%) also agreed with the statement that financial incentives would provoke patients to follow

treatment less for themselves but more for the money, although this opinion was shared by
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fewer patients (38%). Fortunately, we also found that patients kept their motivation for
treatment both during and after the intervention period (Chapter 5).

Finally, in the other clinical trial in which financial incentives were oftered for accepting
antipsychotic depot medication [2], clinicians could chose to either continue or stop with the
intervention after the 12-month intervention period had ended. Interestingly, no clinicians
continued the use of incentives during this 12 month follow-up period, and they also did not
offer financial incentives to any control group patients after the trial had ended [35]. They
reported that financial constraints or lack of funding were the most important reasons for
not continuing with the incentives. Together, these findings indicate that clinicians can offer
their patients financial incentives for accepting depot medication safely, without harming
their patients and without negative effects on their therapeutic relationship with the patients

or patients’ motivation for treatment.

8.6.2 Patient barriers

Social stigma remains an important dilemma. A recent study investigated determinants for
accepting antipsychotics and found that symptoms of schizophrenia are considered as more
distressful, less treatable and associated with higher social stigma than chronic somatic illnesses
[36]. Such negative representations of schizophrenia may stimulate non-adherence and may
not be easily changed by offering external rewards.

Furthermore, offering money may send an ambiguous message as it implies that patients
need to do something they might otherwise not do. However, patients take depot medication
for gaining better symptom control (possibly preventing relapse), making it easy to provide a
rationale for giving a reward for accepting depot medication.

Another barrier is that some patients indicated that they were worried that jealousy would
arise if only some patients would receive money and others not. This could stimulate patients
to become non-adherent on purpose in order to receive financial rewards. To overcome this
problem, we would recommend offering this intervention to all patients, independent of the
level of adherence, and discuss with the patient whether he or she wants to use this option and
explain how it could benefit them. However, this does not automatically imply that all patients
like to be offered incentives.

Finally, as stated above, some patients with psychotic illnesses are difficult to engage
in treatment, sometimes due to high symptom severity. Usually, a higher level of psychotic
symptoms is associated with less illness insight [37], which might explain why patients
sometimes show lower treatment motivation. This association between a high level of psychotic
symptoms, and low motivation for treatment is called the motivation paradox [38]. These

patients however seem to be most in need of treatment, while at the same time they have
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low motivation. Financial incentives may overcome this problem in this specific group (not
included in our study) by stimulating patients to engage in treatment by providing them a

financial incentive to accept depot medication.

8.6.3 Community barriers

Regarding the possible costs for society, this intervention itself seems to be rather inexpensive,
although no clear cost-reductions were found (H8). And if it cannot be proven to be highly
cost-effective, why would any insurance company pay for this intervention? This is a legitimate
concern that could prevent this intervention from becoming applied in clinical practice.
Perhaps that longer study periods are needed to detect clinical and financial benefits, for
example because in the long-term less hospital admissions are needed in patients who remain
adherent to depot medication.

Another concern is the public debate or social stigma about patients with schizophrenia.
In other words, it seems very difficult to explain why people should be paid to do something
that is in their own interest. Especially for health care insurance companies, this makes it
difficult to provide such interventions. The most pragmatic solution would be to show the
financial gains for society when providing financial incentives, making a profitable ‘business
case’ which might convince insurance companies.

Finally, the practical and logistic implementation of providing financial incentives within
mental health care clinics might be difficult. Clinics have no experience in distributing financial
incentives and storing money. This may seem as a minor problem, but the practical execution of
this study was quite labor-intensive. It required detailed administration, accurate handling of
sometimes large sums of cash, and the presence of other healthcare workers to ensure open and
transparent delivery and outtake of money, each time depot medications were administered.

These obstacles can be overcome by providing clear protocols for the administration.

8.5 Recommendations

This study was successful in improving medication adherence, which was the primary goal.
However, in order to also detect improvements in psychiatric symptoms and psychosocial
outcomes, future research should include longer study periods and also patients with lower
adherence at baseline. For example, offering financial incentives for three years or more, may
lead to maintained high adherence rates, possibly leading to better psychiatric and psychosocial
outcomes and, ultimately, reduced costs. However, ongoing drugs or alcohol use is associated

with intrinsic motivation deficits [39] and might interfere with patients’ psychiatric and
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psychosocial improvements [40]. Therefore, also rewarding abstinence, together with
rewarding medication adherence might be a useful combination. It may even be more effective
rewarding abstinence for improving psychosocial outcomes, than offering financial incentives
for rewarding adherence.

In addition, improved medication adherence might not be sufficient to improve
psychosocial functioning or quality of life. In order to improve such outcomes, the social
support system of patients plays an important role and should be more involved (e.g.
psychotherapy or system therapy). This might require additional interventions focusing on
social factors such as active involvement of the social-support system, (volunteer) work or
physical exercise.

In sum, offering financial incentives is a very effective way of improving adherence with
antipsychotic depot medication, and we encourage the implementation of this intervention

in daily clinical practice.
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Summary

Background

Non-adherence to antipsychotic medication severely limits the effectiveness of the
pharmaceutical treatment of schizophrenia and captures the central theme of this thesis. The
main objective of our research project, called Money for Medication, was to assess whether
financial incentives are effective for improving adherence to antipsychotic depot medication

among patients with psychotic disorders.

Literature overview

We first conducted a systematic overview of the available literature (Chapter 1), to gain better
understanding of the relationship between antipsychotic medication adherence and clinical
outcomes. In total, 29 randomized controlled trials between 1996 and 2017 were included
which primarily aimed to improve adherence. Out of the 24 studies that assessed medication
adherence, 13 studies (54%) found that adherence to antipsychotic medication improved for
patients receiving different types of (psychological-, social-, behavorial or a combination of
these) interventions. Psychiatric symptoms improved in 33% of these studies. Furthermore,
few studies also assessed social functioning and quality of life. In these studies, improvement
in symptoms was accompanied by better functional outcomes and higher ratings on quality
of life. Together, these results indicate that improved adherence not automatically leads to
better clinical outcomes.

However, when comparing all studies, excessive variation occurred on many levels
regarding: the assessment of outcomes, adherence problems and symptom severity at
baseline, patient settings, intervention types and duration, and length of follow-up periods.
This large heterogeneity makes it difficult to draw definite conclusions about when and how

improvements in adherence lead to better clinical outcomes.

Money for Medication (protocol and results)

We conducted a randomized controlled trial, called Money for Medication, in which patients
were offered financial incentives for taking their antipsychotic depot medication. Our study
protocol describes the details of this trial (Chapter 2). In sum, we conducted a multicentre,
open-label, randomised controlled trial at three mental health-care institutions in secondary
psychiatric care services in the Netherlands. Eligible patients were aged 18-65 years, had been
diagnosed with schizophrenia or another psychotic disorder, had been prescribed antipsychotic
depot medication or had an indication to start using depot medication, and were participating

in outpatient treatment. Patients (n=169) were randomly assigned (1:1), via computer-generated
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randomisation with a block size of four, to receive 12 months of either treatment as usual plus
a financial reward for each depot of medication received (€30 per month if fully compliant;
intervention group; n=84) or treatment as usual alone (control group; n=85).

Randomisation was stratified by treatment site and suspected prognostic factors: sex,
comorbid substance-use disorder (absent vs present), and compliance with antipsychotic
medication in the 4 months before baseline (<50% vs. >50%). Patients, clinicians, interviewers,
and research assistants were masked to group allocation before, but not after, group assignment.
The primary outcome was the Medication Possession Ratio (MPR), defined as the number
of depots of antipsychotic medication received divided by the total number of depots of
antipsychotic medication prescribed during the 12 month intervention period. Patients were
followed-up for 6 months, during which time no monetary rewards were offered for taking
antipsychotic medication. Additionally, the effectiveness of the experimental intervention
was assessed in terms of psychosocial functioning, substance use, medication side-effects,
quality of life, motivation, cost-utility and patients” and clinicians’ attitudes towards M4M
(secondary outcomes).

We demonstrated in our study (Chapter 3), that adherence to antipsychotic depot
medication successfully improved by offering financial incentives among patients with
psychotic disorders. After 12 months, the adjusted mean adherence rate, defined by the
Mean Possession Ration (MPR), was 14% higher in the intervention group (94%) than in
the control group (80%). Importantly, 95% of the patients in the intervention group achieved
adherence levels of 80% or higher, compared with 59% of patients in the control group. During
the 6-month follow-up period, when the offer of financial incentives was discontinued, the
positive effects on medication adherence decreased, but adherence levels remained 7% higher
in the intervention group (83%) than in the control group (76%). Although medication
adherence improved, we found no differences in patients’ psychiatric symptoms, psychosocial
functioning, hospital admissions, or subjective quality of life. In sum, financial incentives are
an effective way of improving adherence to antipsychotic depot medication among patients
with psychotic disorders. Further research is needed to study the long-term effects of this

intervention.

Motivation, illness insight and medication adherence

In our cross-sectional study using baseline data of the RCT described in Chapter 3, we explored
the relationship between motivation for treatment, illness insight and adherence to depot
medication (Chapter 4). Patients with poor insight and high motivation for treatment were
more adherent (MPR of 94%) with their depot medication than patients with poor insight and

low motivation (61%). Counter intuitively; patients with high insight and high motivation for
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treatment were less adherent (73%) than those with poor insight and high motivation. This
shows that motivation for treatment at study entrance was more strongly associated with depot-
medication adherence than illness insight. Apparently, being motivated to take medication,
whether to get better or for other reasons, may be a more important factor than having illness
insight in terms of improving depot-medication compliance.

Additionally, we assessed whether offering financial incentives to take antipsychotic
depot medication would reduce patients’ (intrinsic) motivation for treatment (Chapter 5).
Our findings suggest that it did not. After the 12 month intervention-period, 91% of the
patients showed no or only mild motivational problems. During the 6 month follow-up period,
amajority of the patients (83%) were still motivated for treatment, whereas relatively few (17%)
reported having little motivation for or resistance to their current treatment. In addition, these
results remained similar with respect to various types of motivation (i.e. intrinsic, extrinsic and
introjected), during the intervention- and follow-up period, and did not differ between patients
from the intervention- and control group. In sum, we could not find evidence that offering
and then discontinuing financial incentives to patients with psychotic disorders reduced their
overall motivation for clinical treatment. This suggests that offering financial incentives is a

safe intervention and does not undermine patients’ motivation for treatment.

Ethical considerations

In Chapter 6, we investigated ethical concerns and opinions of both patients (n=133) and
clinicians (n=97) after using financial incentives in clinical practice. Structured questionnaires
were administered after the 12-month intervention period. All ethical concerns were grouped
on the basis of the four-principles approach in terms of patient autonomy, beneficence, non-
maleficence and justice.

In clinical practice, patients (88%) and clinicians (81%) were positive about the use of
financial payments to improve adherence to antipsychotic depot medication. Importantly,
the fear that financial incentives would harm the therapeutic relationship was not confirmed.
At the same time, however, more than half of the patients and clinicians reported to have
ethical concerns (e.g. jealousy or reduced illness insight). Therefore, we consider the use of
monetary incentives to take anti-psychotic depot medication to be ethically acceptable on
four conditions: the amount offered should be moderate, the offer should be unconditional
(i.e. there are no consequences if the patient refuses); the incentives should be made available
to all patients; and a monitoring system should be in place to track changes in patients” health
and/or well-being. Further research is necessary to clarify issues of benefit, motivation and the

preferred size and duration of the incentive.
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Costs of financial incentives

Finally, we investigated the cost-effectiveness in terms of medical costs and judicial expenses
of using financial incentives to improve adherence (Chapter 7). For 134 patients outcomes
could be calculated based on self-reported service use and delinquent behaviour expressed as
standard unit costs to value resource use. The financial incentive resulted in higher average
costs related to mental health care and lower medical costs related to other healthcare services.
Relevant differences in social costs related to delinquent behaviour were not found. Although
wide confidence intervals indicated uncertainty, incremental cost-effectiveness ratio’s (ICER)
showed that it costs €2080 for achieving a 20% increase in adherence or €3332 for achieving
over 80% adherence. In sum, offering money as financial incentive for increasing compliance

did not lead to an overall cost reduction as compared to care as usual.

Discussion

This study was successful in improving medication adherence, which was the primary goal.
However, in order to also detect improvements in psychiatric symptoms and psychosocial
outcomes, future research should include longer study periods and also more patients with
lower adherence at baseline (Chapter 8). For example, offering financial incentives for
three years or more, may lead to maintained high adherence rates, possibly leading to better
psychiatric and psychosocial outcomes and, ultimately, reduced costs. However, ongoing drugs
or alcohol use is associated with intrinsic motivation deficits and might interfere with patients’
psychiatric and psychosocial improvements. Therefore, rewarding abstinence, together with
rewarding medication adherence might be a useful combination. In dual diagnosis patients
(severe mental illness in combination with an addiction disorder), it may even be more effective
rewarding abstinence for improving psychosocial outcomes, than offering financial incentives
for rewarding adherence.

In addition, improved medication adherence alone might not be sufficient to improve
psychosocial functioning or quality of life. In order to improve such outcomes, the social
support system of patients plays an important role and should be more involved (e.g. system
therapy). This might require additional interventions focusing on social factors such as active
involvement of the social-support system, (volunteer) work or physical exercise.

In sum, we found that both patients and clinicians were positive to use this intervention
in clinical practice, patients did not become more non-adherent after the incentives were no
longer offered as compared to the period before the intervention, and patients’ motivation for
treatment remained unaffected. Therefore, offering financial incentives is a very effective and
safe method of improving adherence with antipsychotic depot medication, and we encourage

the implementation of this intervention in daily clinical practice.
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Achtergrond

Het niet volgens voorschrift nemen van antipsychotische medicatie (medicatie ontrouw)
beperkt in ernstige mate de effectiviteit van farmacologische behandelingen voor schizofrenie.
Het primaire doel van het project “Money for Medication” was om de effectiviteit te onderzoeken
van het aanbieden van financiéle beloningen ter bevordering van de medicatietrouw voor

antipsychotische depotmedicatie bij patiénten met een psychotische stoornis.

Literatuuroverzicht

Een systematische literatuurstudie is uitgevoerd om de relatie tussen therapietrouw aan
antipsychotische depotmedicatie en klinische uitkomsten beter te duiden (Hoofdstuk
1). Er werden in de periode tussen 1996 en 2017 in totaal 29 gerandomiseerde studies met
controlegroep gevonden die als primaire doelstelling hadden de medicatietrouw te verbeteren.
Er waren 5 onderzoeken die uitsluitend klinische symptomen hebben gemeten als indicator
voor medicatietrouw. Van de 24 studies die medicatietrouw hebben gemeten, waren er 13
studies (54%) die een verbeterde inname van antipsychotische medicatie lieten zien, nadat
patiénten verschillende interventies hadden gevolgd (psychologisch, sociaal, gedragsmatig,
of een combinatie van beide). De psychiatrische symptomen verbeterden significant in 33%
van de studies met een betere medicatietrouw. Daarnaast hebben 9 studies ook het sociaal
functioneren en de kwaliteit van leven gemeten. In deze studies werd zowel een verbetering
van symptomen gevonden, alsmede enige verbetering van functionele uitkomsten en hogere
waardering van kwaliteit van leven. Deze resultaten laten zien dat een verbetering van
medicatietrouw niet automatisch leidt tot een verbetering van klinische uitkomsten.

Bij het vergelijken van alle studies is echter opgemerkt dat er een zeer grote variatie
aanwezig is wat betreft: de operationalisatie en meting van medicatietrouw, ernst van de
symptomen en medicatie-ontrouw bij aanvang van de studies, patiént-kenmerken, type en
lengte van de interventies en de verschillende lengtes van de follow-up perioden. Deze grote
heterogeniteit maakt het moeilijk om conclusies te trekken over wanneer en op welke manier

verbeteringen in medicatietrouw tot betere klinische uitkomsten leiden.

Money for Medication (protocol en resultaten)

We hebben een gerandomiseerde gecontroleerde studie uitgevoerd, Money for Medication,
waarbij patiénten een financi€le beloning kregen wanneer zij hun antipsychotische depot
medicatie zouden innemen. In het studieprotocol worden de details van dit onderzoek

nader beschreven (Hoodstuk 2). Samenvattend werd deze studie uitgevoerd op meerdere
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locaties (multicentre) van 2e en 3e lijns GGZ instellingen in Nederland, waarbij deelnemers
en onderzoekers niet geblindeerd waren voor de conditie waaraan de patiénten werden
toegewezen (open label). Geschikte patiénten waren tussen de 18 en 65 jaar, gediagnostiseerd
met schizofrenie of een andere psychotische stoornis, kregen antipsychotische depotmedicatie
voorgeschreven (of hadden een indicatie om hier mee te starten) en waren ambulant in zorg.
Patiénten (n=169) werden gerandomiseerd toegewezen aan hun conditie (1:1) met behulp van
een door de computer aangemaakt randomisatieboek. Gedurende 12 maanden ontvingen
patiénten uit de interventiegroep (n=84) bij de standaardbehandeling gemiddeld 30 euro per
maand voor het innemen van hun depot medicatie. Patiénten uit de controlegroep (n=85)
ontvingen alleen de standaardbehandeling.

De randomisatieprocedure werd gestratificeerd op basis van de locaties van de afdelingen
en mogelijk modererende factoren waaronder: geslacht, aanwezigheid van een comorbide
stoornis in het gebruik van middelen en de hoogte van antipsychotische medicatietrouw
in de 4 maanden voorafgaand aan het onderzoek (<50% of =250%). Patiénten, behandelaars,
interviewers en onderzoeksassistenten waren niet blind voor de toegewezen conditie nadat de
randomisatie was uitgevoerd. De primaire uitkomst was de zogeheten Medication Possession
Ratio (MPR): het aantal geaccepteerde antipsychotische medicatie depots, gedeeld door het
totaal aantal voorgeschreven depots, gedurende de interventieperiode van 12 maanden. Na
deze interventieperiode volgde een follow-up periode van 6 maanden waarin geen financiéle
beloningen werden aangeboden. Daarnaast werd de effectiviteit van de experimentele
interventie ook gemeten aan de hand van secundaire uitkomstmaten zoals het psychosociaal
functioneren, middelengebruik, bijwerkingen van de antipsychotische medicatie, kwaliteit van
leven, motivatie voor behandeling, zorgkosten en de attitudes van patiénten en behandelaars
over het aanbieden van financiéle beloningen (M4M).

Dit onderzoek laat zien dat het aanbieden van financi€le beloningen een effectieve
methode is om de medicatietrouw te verbeteren bij patiénten met psychotische stoornissen
op depotmedicatie (Hoofdstuk 3). Na 12 maanden was de gemiddelde MPR 14% hoger
in de interventiegroep (94%) dan in de controlegroep (80%). Ook het aantal patiénten met
voldoende medicatietrouw (MPR=80%) was na de interventieperiode significant hoger in
de interventiegroep (95%) dan in de controlegroep (59%). Na de follow-up periode van 6
maanden (waarin geen financi€le beloningen meer werden aangeboden) was er een afname
van medicatietrouw, maar bleef de MPR significant hoger in de interventiegroep (83%) dan
in de controlegroep (76%). Ondanks de toename in medicatietrouw, was er geen verschil
tussen beide groepen gedurende de interventieperiode in klinische uitkomstmaten zoals
symptomen, psychosociaal functioneren, aantal ziekenhuis opnames of de kwaliteit van

leven. Samenvattend blijkt het aanbieden van financiéle beloningen in de klinische praktijk
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een effectieve methode om de medicatietrouw te verbeteren bij patiénten met psychotische

stoornissen op depotmedicatie.

Motivatie, ziekte-inzicht en medicatietrouw

In dit cross-sectionele deelonderzoek van M4M zijn baseline data gebruikt (voorafgaand aan
de interventieperiode) om de relatie tussen motivatie voor behandeling, ziekte-inzicht en
medicatietrouw voor antipsychotische depots te exploreren (Hoofdstuk 4). Patiénten met
weinig ziekte-inzicht en een hoge motivatie voor behandeling waren meer medicatietrouw
(MPR van 94%) dan patiénten met weinig ziekte-inzicht en weinig behandelmotivatie (MPR
van 61%). Het bleek echter dat patiénten met veel ziekte-inzicht én een hoge behandelmotivatie
minder medicatietrouw waren (73%) dan patiénten met weinig ziekte-inzicht en een hoge
behandelmotivatie. Dit laat zien dat motivatie voor behandeling in de maanden voorafgaand
aan de start van de studie sterker geassocieerd was met medicatietrouw dan met ziekte-inzicht.
Hetlijkt er op dat gemotiveerd zijn voor behandeling — ongeacht de achterliggende reden — een
belangrijkere factor is dan ziekte-inzicht voor de medicatietrouw bij antipsychotische depots.

Daarnaast hebben we onderzocht of het aanbieden van financiéle beloningen voor
het nemen van antipsychotische depot medicatie de intrinsieke motivatie voor behandeling
zou verminderen (Hoofdstuk 5). Onze resultaten suggereren dat dit niet het geval is. Na
de interventieperiode van 12 maanden rapporteerden 91% van de patiénten geen of slechts
milde motivatieproblemen. Na de follow-upperiode van 6 maanden was de meerderheid van de
patiénten (83%) nog steeds gemotiveerd voor behandeling en rapporteerden een klein deel van
de patiénten (17%) weinig motivatie voor of actieve weerstand tegen hun huidige behandeling.
Deze resultaten bleven gelijk met betrekking tot verschillende vormen van behandelmotivatie
(i.e. intrinsiek en extrinsiek) tijdens zowel de interventie- als de follow-up periode en verschilden
daarnaast niet tussen patiénten van de interventie- en controlegroep. Samenvattend hebben
we niet gezien dat het aanbieden van financiéle beloningen aan patiénten met psychotische
stoornissen (en hier vervolgens weer mee stoppen) heeft geleid tot een afname van motivatie
voor het volgen van een behandeling. Deze resultaten suggereren dat het aanbieden van
financiéle beloningen een relatief veilige interventie is, welke geen schade zal toebrengen aan

de behandelmotivatie van patiénten.

Ethische overwegingen

In hoofdstuk 6 hebben we de ethische overwegingen en meningen van zowel patiénten
(n=133) en behandelaars (n=97) onderzocht na het gebruik van financiéle beloningen in
de klinische praktijk. Gestructureerde vragenlijsten werden afgenomen na afloop van de

interventieperiode van 12 maanden. Alle ethische overwegingen werden ingedeeld op basis van

172



Nederlandse samenvatting

4 ethische principes: de autonomie van patiénten, voordelen van de interventie, niet-schaden,
en rechtvaardigheid.

In de klinische praktijk bleken patiénten (88%) en behandelaars (81%) over het
algemeen enthousiast over het gebruik van financié€le beloningen ter verbetering van de
medicatietrouw voor antipsychotische depots. Belangrijk is dat de angst voor het beschadigen
van de therapeutische relatie door het aanbieden van beloningen niet of nauwelijks werd
gerapporteerd. Echter, meer dan de helft van de patiénten en behandelaars hadden ethische
bezwaren (bijvoorbeeld het ontstaan van jaloezie tussen patiénten of vermindering van ziekte-
inzicht). Toch beschouwen wij het gebruik van financiéle beloningen ter verbetering van de
medicatietrouw ethisch toelaatbaar, mits er voldaan wordt aan de volgende vier criteria: het
aangeboden bedrag moet niet te groot zijn, het aanbod dient onvoorwaardelijk te zijn (er zijn
geen consequenties als een patiént weigert om gebruik te maken van het aanbod), het aanbod
van een beloning dient aan alle patiénten te worden gedaan en toezicht of een controlesysteem
dient aanwezig te zijn om veranderingen in de gezondheid en het welzijn van patiénten vast te
stellen. Vervolgonderzoek is nodig om meer duidelijkheid te verkrijgen over de voordelen van
de interventie, de motivatie om deze interventie toe te passen, de grootte van de beloning en

de duur van de interventieperiode.

Kosten van financiéle beloningen

Tot slot hebben we de kosteneffectiviteit onderzocht met betrekking tot de medische en de
maatschappelijke kosten na het gebruik van financiéle beloningen om medicatietrouw te
verbeteren (Hoofdstuk 7). De uitkomsten voor 134 patiénten konden worden berekend
op basis van zelf-rapportage vragenlijsten omtrent zorggebruik en delinquent (of crimineel)
gedrag. De financiéle beloningen zorgden voor hogere gemiddelde kosten gerelateerd
aan de geestelijke gezondheidszorg en lagere medische kosten gerelateerd aan overige
gezondheidszorg voorzieningen. Er werden geen noemenswaardige verschillen gevonden
wat betreft maatschappelijke kosten gerelateerd aan delinquent gedrag. De incremental
cost-effectiveness ratio’s (ICER) laten zien dat het €2080 kost om een verbetering van 20%
medicatietrouw te bereiken of €3332 om een niveau van medicatietrouw van boven de
80% te behalen. Grote betrouwbaarheidsintervallen geven echter de onzekerheid van deze
schattingen aan. Samenvattend leidt het aanbieden van financi€le beloningen ter verbetering
van de medicatietrouw niet tot een vermindering van de algehele kosten in vergelijking met

de standaardbehandeling.
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Discussie

Hetaanbieden van financiéle beloningen blijkt een effectieve methode om de medicatietrouw te
verbeteren. Eerder onderzoek heeft de effectiviteit van deze interventie aangetoond bij patiénten
met een uitsluitend lage medicatietrouw. Het huidige onderzoek, Money for medication,
heeft tevens patiénten geincludeerd met een hoge medicatietrouw en vergroot daardoor
de generaliseerbaarheid van de resultaten. Echter, in ons onderzoek observeerden we geen
verbeteringen in psychiatrische symptomen en andere psychosociale uitkomstmaten. Om wel
effecten te vinden op psychiatrische symptomen en andere psychosociale uitkomstmaten,
zijn mogelijk langere interventieperioden nodig, evenals het includeren van patiénten die hun
medicatie volledig weigeren bij aanvang van de studie (Hoofdstuk 8). Het zou bijvoorbeeld
mogelijk zijn om financiéle beloningen gedurende 3 jaar of langer aan te bieden, wat tot
langdurige en verhoogde medicatietrouw zou kunnen leiden. Dit zou vervolgens ook tot beter
psychisch en psychosociaal functioneren kunnen leiden en uiteindelijk tot minder kosten.
Daarnaast is uitsluitend het verbeteren van de medicatietrouw wellicht ontoereikend om
vooruitgang in het psychosociaal functioneren of de kwaliteit van leven te bewerkstelligen.
Om dit te bereiken is een breder behandelaanbod noodzakelijk, zowel op het gebied van de
psychiatrische problematiek (psychotherapie 0.a.) als op het gebied van het sociaal functioneren

op andere leefgebieden (sociaal netwerk, wonen, werken en financién).

Conclusies

Zowel patiénten als behandelaars rapporteerden positieve ervaringen over het gebruik
van deze interventie in de klinische praktijk. Nadat de financiéle beloningen niet meer
werden aangeboden accepteerden patiénten alsnog in hogere mate depotmedicatie als
v66r de interventieperiode, al zagen we wel dat de effecten afnamen. Daarnaast bleef de
behandelmotivatie van patiénten hetzelfde tijdens het onderzoek. Om deze redenen is het
aanbieden van financiéle beloningen een effectieve en veilige methode om de medicatietrouw te
verbeteren bij antipsychotische depots. Het implementeren van deze interventie in de klinische

praktijk wordt daarom aanbevolen.
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Dankwoord

Tijdens de uitvoering van mijn promotieonderzoek heb ik veel nieuwe mensen ontmoet.
Iedereen heeft op zijn eigen manier bijgedragen en mij geholpen dit project succesvol af te
ronden. Onderzoek doen is vaak een eenzame bezigheid en toch heb ik mij de afgelopen jaren
altijd gesteund gevoeld door de mensen om mij heen. Door de aanmoedigingen van ieder
van jullie en de vele gesprekken en discussies is het me gelukt om met enthousiasme aan het
onderzoek te blijven werken. Ik ben erg dankbaar voor iedereen die hieraan heeft bijgedragen.

Ten eerste wil ik alle patiénten bedanken die hebben meegewerkt aan het onderzoek.
Jullie inzet heeft veel nieuwe informatie opgeleverd en er voor gezorgd dat we de kennis over
het gebruik van beloningen bij psychiatrische patiénten hebben kunnen uitbreiden. Daarmee
hebben jullie een belangrijke bijdrage geleverd aan het verbeteren van de patiéntenzorg binnen
de GGZ.

Prof. dr. Mulder, beste Niels, als promotor van het onderzoek heb je me vanaf het begin
gestimuleerd om presentaties te geven, contacten te leggen en om naar congressen te gaan en
hier vooral plezier uit te halen. Je bezit een unieke mix van enthousiasme, humor, motivatie
en energie die ik altijd heb bewonderd. Je hebt me veel vertrouwen gegeven en er voor gezorgd
dat ik mezelf in de afgelopen jaren op meerdere vlakken heb kunnen ontwikkelen. Daar ben
ik erg dankbaar voor. Soms was het moeilijk om definitieve beslissingen te nemen, maar je was
(ondanks een drukke agenda) altijd bereikbaar en wellicht nog belangrijker, benaderbaar. Tot
slot heb ik het erg gewaardeerd dat je ook oog had voor het leven buiten de wetenschap en was
je persoonlijk geinteresseerd en heel betrokken in de afgelopen jaren. Ik had me geen betere en
leukere promotor kunnen wensen. Dankjewel voor alles!

Dr. Wierdsma, beste André, je bent de afgelopen 5 jaar mijn copromotor geweest en hebt
me daarbij zeer goed gesteund. Je hebt me de ruimte en het vertrouwen gegeven om fouten te
maken en me op de juiste momenten bijgestuurd om een meer zelfstandige en onafhankelijke
onderzoeker te worden. Je hebt me geleerd om verantwoordelijke beslissingen te nemen en
dagelijks geholpen met statistische analyses en schrijfwerk, waarbij je met veel geduld alles
hebt uitgelegd. Ik kon altijd bij je terecht voor advies, waardoor je een betrouwbare en veilige
basis vormde tijdens mijn promotietraject. Ook op persoonlijk vlak konden we het goed met
elkaar vinden: als kamergenoten beperkten onze gesprekken zich zelden tot statistiek en werd
dagelijks de gehele wereldproblematiek doorgenomen. Ik kijk met erg veel plezier terug op
onze tijd samen op het Erasmus MC. Zonder jou zou ik het proefschrift niet hebben kunnen
voltooien. Ik heb je vertrouwen, kennis, rust en humor altijd zeer gewaardeerd en ik ben je heel
dankbaar voor alle hulp die je me hebt gegeven.

Dr. Blanken, beste Peter, als copromotor ben ik je dankbaar voor al je kritische en
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opbouwende commentaren tijdens het schrijven van onze manuscripten. Altijd wist je de
vinger op de zere plek te leggen waardoor de artikelen tot een hoger niveau kwamen en ik zelf
ook kritischer ben geworden in het schrijven en analyseren. Naast je oog voor detail heb je
altijd veel steun en vertrouwen uitgesproken in het project en was je een heel fijne en actieve
begeleider om naast me te hebben. Bedankt voor al je hulp en enthousiasme in de afgelopen
jaren, ik heb het zeer gewaardeerd.

Drs. Bloemendaal, beste Tony, als lid van de begeleidingscommissie en als manager zorg
heb je zowel inhoudelijk als praktisch een belangrijke bijdrage geleverd aan het onderzoek.
Je hebt het project in moeilijke tijden overeind weten te houden en actief meegedacht
met onderwerpen en nuttige feedback geleverd op alle artikelen. Daarnaast was je altijd
geinteresseerd en betrokken bij de voortgang van het project en heb je me gestimuleerd om in
de klinische praktijk te gaan werken op het CDP. Daarvoor ben ik je erg dankbaar.

Dr. Staring, beste Tonnie, je hebt veel pionierswerk verricht voor dit onderzoek waardoor
ik met een vliegende start kon beginnen. Je was altijd enthousiast en je hebt me goed geholpen
met het meedenken en herschrijven van veel artikelen. Daarnaast bewaakte je goed de klinische
relevantie van de onderwerpen en kwam je regelmatig met nieuwe ideeén. Ik ben blij dat je
wilde deelnemen in mijn begeleidingscommissie. Bedankt voor al je hulp.

Beste Pia, hartelijk dank voor je onvoorwaardelijke steun van het project en de
mogelijkheid om het onderzoeksproject te combineren met de klinische praktijk. Je hebt veel
geduld gehad, praktische ondersteuning geboden en de middelen beschikbaar gesteld om het
onderzoek succesvol te kunnen afronden. Ik heb je belangstelling, vertrouwen en inhoudelijke
betrokkenheid zeer gewaardeerd.

Voor hun deelname in de kleine leescommissie van het proefschrift wil ik graag bedanken
prof. dr. Kushner, prof. dr. Van der Gaag en prof. dr. Franken. Beste Steven, Mark en Ingmar,
hartelijk dank voor jullie belangstelling, tijd en aandacht voor mijn onderzoeksproject. Ik
ben er trots op dat jullie in mijn commissie konden deelnemen en heb jullie opmerkingen en
suggesties zeer gewaardeerd.

Prof. dr. Schermer, beste Maartje, bedankt voor je enthousiasme en het meeschrijven
en denken omtrent de ethiek van deze interventie. Daarnaast heb je altijd veel belangstelling
getoond gedurende het project en ik ben erg blij dat je wilde deelnemen in de grote
leescommissie.

Voor hun deelname in de grote leescommissie wil ik graag bedanken prof. dr. Veling en
prof. dr. Delespaul. Ik ben erg blij dat jullie de tijd konden vrij maken en aandacht hebben
willen besteden aan het lezen van dit proefschrift.

Beste Anneke, dankjewel voor al je praktische en organisatorische steun in de afgelopen

jaren. Zonder jou zouden veel dingen nooit op tijd zijn geregeld en waren de agenda’s van de
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leden van de begeleidingscommissie nooit synchroon gaan lopen.

Ik wil graag al mijn collega’s van de afdeling psychiatrie van het Erasmus MC bedanken
voor hun belangstelling, gesprekken en betrokkenheid in de afgelopen jaren.

Beste Astrid, je deur stond altijd open en ik ben je erg dankbaar voor alle momenten
dat ik even bij je kon binnen wandelen. Je hebt een heel goed gevoel voor humor en ik kijk
met veel plezier terug op alle momenten die we hebben kunnen delen tijdens de dagelijkse
werkzaamheden en vele congressen. Daarnaast heb je me altijd verstandig advies kunnen geven
en wist je een hoop te relativeren. Ik ben blij dat je deur zo dichtbij was en dankjewel voor alle
goede steun tijdens de afgelopen jaren.

Beste Richard, of moet ik zeggen dr. Wesseloo? We hebben een vergelijkbare route
afgelegd: gelijktijdig het promotietraject doorlopen en samen de NIHES colleges en examens
gevolgd. Ik het altijd zeer gewaardeerd bij je binnen te kunnen lopen voor inhoudelijke
discussies en vond het erg leuk om samen te studeren tijdens onze research master. Tot slot
hebben we ook veel kunnen lachen en relativeren: “allemaal gekkigheid!”.

Beste Babette, Bert-Jan, Bernice, Eline J., Eline P., Femke, Ibrahim, Janneke, Nina, Roos,
Stefanie en Vandhana, wat een geluk om jullie als collega’s te hebben. Dagelijks samen lunchen
en onze promotieperikelen met elkaar delen heb ik altijd erg gewaardeerd. Daarnaast kon ik
altijd met jullie overleggen en dat bracht me veel ontspanning, maar ook energie om verder te
gaan met het onderzoek. En natuurlijk alle mooie momenten en fijne herinneringen tijdens
onze vele congressen (Maastricht, Oslo, Berlijn, Kaapstad, Hamburg).

Beste Bart, Cézanne, Charlotte, Daniél, Inga en Leonie, wat hebben jullie me goed
geholpen bij het afnemen van alle interviews en het voorbereidende werk van het project.
Jullie hebben nauwkeurig en met veel geduld alle data weten te verzamelen binnen een lastige
doelgroep, verdeeld over wisselende locaties. Zonder jullie zou het nooit gelukt zijn, veel dank!

Ik wil graag al mijn collega’s op het CDP bedanken die hebben geholpen om mijn
onderzoek succesvol te kunnen afronden. Jullie zijn een fantastisch team en werken elke dag
met veel inzet en toewijding met zeer complexe patiénten. Zonder jullie was het me niet gelukt
om alle data te verzamelen en ik ben erg dankbaar deel uit te maken van jullie team. In het
bijzonder wil ik daarbij bedanken voor hun belangstelling, steun en vertrouwen tijdens de
afgelopen jaren: Annette, Arjen, Hella, Iris, Jipke, Michel en Sara.

Beste Mart, dankjewel voor het ontwerpen van de mooie en originele cover. Ik vind het
heel leuk dat jij het ontwerp hebt gemaakt en waardeer alle tijd en moeite die je erin hebt
gestopt!

Beste Bas, Bob, Bruno, Hanne, Joren, Marissa, Marieke en Sam, ik heb jullie steun, advies
en belangstelling de afgelopen jaren erg gewaardeerd. Het heeft me altijd gemotiveerd om het

onderzoek af te maken en ik ben erg dankbaar voor onze vriendschappen!
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Beste Jantje, je hebt me de afgelopen jaren altijd gesteund en gemotiveerd om nieuwe
dingen te proberen. Daarnaast heb je altijd veel vertrouwen in me gehad en alle ruimte gegeven
om mezelf te ontwikkelen. Je enthousiasme en energie zijn bewonderenswaardig en heel
aanstekelijk. We hebben sinds het begin van mijn studie op onze befaamde Palace een unieke
vriendschap opgebouwd die gelukkig nooit meer voorbijgaat. Dankjewel voor alles maatje!

M’n boys: Bouke, Chris, Luuk, Ruud en Saro. Jullie zijn niet alleen de afgelopen jaren,
maar al sinds de brugklas mijn grote steun en toeverlaat. Altijd kan ik bij jullie terecht en
hebben jullie veel belangstelling getoond. Jullie houden me scherp, zetten me aan tot denken en
zijn voortdurend een solide, veilige en betrouwbare basis. Dit zorgt voor veel rust en vormt een
belangrijk onderdeel waardoor ik zoveel heb kunnen groeien. Ik koester warme herinneringen
aan onze vele gesprekken, het samen lachen en huilen, onze vakanties en ik denk met een grote
glimlach aan alle nieuwe en dierbare herinneringen die voor ons in het verschiet liggen. Wat
ben ik blij met jullie.

Beste Daan, vanaf ons eerste studiejaar zijn we twee handen op een buik. We hebben veel
promotieperikelen samen kunnen delen en altijd kon ik bij je terecht voor steun of geruststelling.
‘We hebben een hoop mooie momenten meegemaakt sinds onze studie en veel plezier gehad als
huisgenoten op de unieke Taksteeg. Ik ben ontzettend blij met onze waardevolle vriendschap
en trots dat je mijn paranimf bent. Dankjewel voor alles.

Beste Niels, lieve bro, we hebben werkelijk alles samen meegemaakt en van kleins af aan
heb ik altijd bij jou kunnen afkijken om dingen te leren. In zowel fijne als moeilijke momenten
die we hebben meegemaakt ben je altijd een zeer stabiele en veilige steun. Je weet me altijd
te verrassen en verstandig advies te geven. Uiteraard vind ik het heel bijzonder dat je mijn
paranimf bent en kijk ik uit naar alle jaren die nog voor ons liggen. Love you bro.

Lieve papa en mama, bedankt voor al jullie steun de afgelopen jaren. Jullie hebben me
gestimuleerd om mijn interesses te volgen en laten opgroeien in een omgeving van zowel kunst
en wetenschap. Allebei op unieke wijze hebben jullie me veel vertrouwen gegeven en er voor
gezorgd om vooruit te komen. Ik heb me daardoor kunnen ontwikkelen tot wie ik nu ben.
Dankjewel voor alle warmte in huis ondanks soms moeilijke omstandigheden. Ik kijk met
plezier uit naar de jaren die voor ons liggen in goede gezondheid.

Lieve Annemick, lieve Dushi, dankjewel voor al je steun en het vertrouwen dat je me
altijd weet te geven. Zowel tijdens het schrijven van het onderzoek, als ver daarbuiten. Je houdt
me met beide benen op de grond en laat me vaak genoeg zien waar het in het leven om draait.
Samen reizen, dansen in de woonkamer, klimmen, uitgebreid koken en ons gekeuvel dat nooit
zal ophouden. Je bent de vrouw met wie ik oud wil worden. En zoals je weet, we worden samen
90. Ik hou van je.
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