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Background

Psychiatric diseases are common. Already in 2001, the World Health Organization
reported that a quarter of the world population is affected by psychiatric diseases at least
once in their life. (1,2) In addition, the year-prevalences of the most common psychiatric
diseases currently range from ~1% for schizophrenia and 1-9% for mood disorders to
2-18% for anxiety disorders. (2-4) As the mean age of the world population increases,
the burden of psychiatric diseases is expected to increase even further. (5,6) Psychiatric
diseases are known to have a great impact on a patient’s health and his/her quality of
life. (5,7-9) For example, psychiatric diseases such as schizophrenia and depression are
associated with high individual mental strain, impaired psychosocial function, difficulties
to cope with daily life activities and impaired school and occupational performances.
Almost 15% of the total Disability Adjusted Life Years (DALYs) in European countries
are accountable to psychiatric conditions. (s) Psychiatric diseases are also known to have
an impact on national healthcare services, since psychiatric diseases require for example
the arrangement of specialized healthcare services, accessible and adapted educational
programs, incentives to help patients finding a job, and housing enabling patients to live
and be active in the community. (10,11)

The medical treatment of psychiatric patients is often a combination of pharmacological
and non-pharmacological interventions such as psycho-education, social support, and
counseling. However, pharmacotherapy is frequently the first option used to stabilize a
psychiatric disease. (10,11) As a result, a high proportion of psychiatric patients are using
at least one psychiatric medication. Psychiatric medications are known to frequently
cause (somatic) side effects because of their effect on a wide range of receptors of the
central nervous system. For example, some antipsychotics and antidepressants are known
to cause weight gain, and lithium may cause kidney and thyroid related problems. (3,12-18)
Apart from the somatic side effects caused by psychiatric medication, psychiatric patients
are also at an increased risk for somatic comorbidity. As a consequence, the use of somatic
medication is more common in psychiatric patients than in the general population. For
example, the prevalence of diabetes in psychiatric patients is 1.5-2 times higher than in
the general population. (3,12,13,19) Because psychiatric patients are at an increased risk
for somatic disease on top of the psychiatric disease they are already suffering from, their
life expectancy is generally shorter. The mean age of patients with severe mental illness is
estimated to be 10-25 years shorter than that of the general population. (9)

Although there are many studies on the prevalence of somatic diseases in psychiatric

patients, little is known about the type, extent, quality and continuity of prescribing and
use of somatic medication in psychiatric patients.

10



Continuity of Psychiatric and Somatic Pharmaceutical
Patient Care

Theeffective treatment of a psychiatricdisease, its (somatic) side effectsand any concurrent
somatic diseases is important for the patient’s overall health and wellbeing. The chronic
nature of many psychiatric and concurrent somatic diseases implies that the continuity
of both psychiatric and somatic pharmaceutical care requires particular attention. (20-32)
Pharmaceutical patient care includes several aspects of medication use such as careful
monitoring of prescribing, the use and the effects of medication used to treat psychiatric
and somatic disease, the occurrence of drug related problems, attitudes, concerns and
knowledge about medication. (33) In this thesis, we focus on one aspect of pharmaceutical
care being the continuation of prescribing across settings. Discontinuity of prescribing
may be intended (e.g. stopping a drug due to a severe side effect) or non-intended. Any
non-intended discontinuity of psychiatric and somatic pharmaceutical care needs to be
observed and factors associated with the discontinuity of pharmaceutical care should
be closely monitored and acted upon. Such factors may relate to patient characteristics,

disease characteristics and characteristics of health care settings.

Patient Characteristics

Adherence to psychiatric and somatic medication is decisive for the continuity of
pharmaceutical patient care in psychiatric patients. As adequate adherence to any
medication is determined by both the willingness as well as the ability of the patient to take
a medicine, both aspects should be carefully considered when prescribing medications to
psychiatric patients and when monitoring the overall patient’s health.

Currently, it is generally acknowledged that when assessing adherence to medication
three phases of treatment need to be considered, namely the initiation (does the patient
decide to start the prescribed treatment), implementation/execution (does the patient
use the medications as prescribed; dose, frequency, times), and discontinuation (does
the patient decide to (temporarily) stop treatment) of medication use. Factors that are
known to be influencing adherence, i.e. patient behavior, are amongst others the patient’s
acceptance of his/her need to be treated with the medications prescribed, the amount
of knowledge on the disease characteristics, knowledge about benefits and risks of the
medication, distrust in the medication’s effectiveness, fear of side-effects, the complexity
of the medication dosing regimen and patient-health care provider relations. Practical
reasons such as ease of use, the frequency and number of dosages and the formulation
characteristics (e.g. size, taste, dosage form) may further influence the patient’s overall
adherence to both psychiatric and somatic medication. (34-44) The latter aspect may
be especially important in children and the elderly, as they may have greater difficulties

11
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swallowing tablets and capsules, and as they may need to be treated with lower doses
requiring fractions of the commercially available formulations. (45,46)

Disease Characteristics

The characteristics of the psychiatric disease may have an impact on the continuity of
pharmaceutical patient care through its effect on patient behavior. For example, some
patients with schizophrenia may notaccept that they are actuallyill or they may think that
the psychiatric medication is threatening their life. As a result, they may not acknowledge
the need to take any medication, or they may be overly concerned about the medications
prescribed resulting in suboptimal adherence to their medications. As another example,
depression episodes can be accompanied with apathy resulting in suboptimal or even the
complete lack of patient adherence. Patients may also suffer from manic episodes where
they are feeling better/cured and consider that there is no longer any need to take their
psychiatric medications. (30,36-44,47,48)

Because of low adherence with antipsychotics, patients with psychotic disorders are
frequently treated with long-acting medication (e.g. intramuscular depot injections). This
is because long-acting antipsychotics may only need to be given once per 2 to 4 weeks,
often by a health care professional and not the patient himself/herself as is common for
patients suffering from schizophrenia. (7,48)

The characteristics of the psychiatric disease may also have an impact on the continuity
of pharmaceutical patient care through the fact that the psychiatric condition may grow
worse and patients can suffer from relapses. When the disease worsens, patients feel
ill and may need to be hospitalized. In such cases, patients may be unable to provide
adequate information to the health care providers about the medication they are using
(or should be using) at the time of hospitalization. Subsequently, the transition from the
outpatient to the inpatient setting may result in (temporary) unintended discontinuation
of pharmaceutical patient care. (47)

Health Care Settings

Any discontinuity of pharmaceutical patient care may also be related to characteristics
of (national) healthcare systems. When patients are relocated from an outpatient to an
inpatient setting (hospital, nursing home, mental institution) and vice versa or when
patients are relocated between different inpatient settings, unintended discontinuation
of pharmaceutical care may occur because a lack of information on a patient’s medication
history. For example, Karapinar-Carkit et al. and Stuffken et al. reported that somatic
medications are more often discontinued when patients are admitted to general hospitals.
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(49-59) Also, Stuffken et al. reported that the continuity of psychiatric medication is
at risk when patients are hospitalized for a somatic disease. (59) The currently available
studies on the continuity of pharmaceutical patient care mainly report on the changes
of general care when patients are admitted to or discharged from a general hospital. The
studies conducted in psychiatric patients generally focus on the continuation of psychiatric
medication, but not on the continuation of somatic medication. (21,42,48,60-65) These
show that psychiatric patients commonly discontinue psychiatric medication. However,
studies on the overall continuity of pharmaceutical care in patients admitted to and
discharged from a psychiatric hospital are scarce and fragmented. (21,42,48,60-65)

In psychiatric hospitals, patients may be at an increased risk for the discontinuation of
somatic pharmaceutical patient care because health care providers are focusing on the
patients’ psychiatric disease and symptoms. Moreover, the health care professionals
workingin a psychiatric hospital may neither be trained to treat the wide variety of somatic
diseases the patient may suffer from nor may they be able to manage the concurrent use
of psychiatric as well as one or several somatic medications. Furthermore, psychiatric
patients are subject to more transitions, which are known to increase the risk for the
discontinuity of pharmaceutical patient care as has been explained before. For example,
13-60% of patients with schizophrenia or mood disorders are rehospitalized within twelve
months after discharge. (66-68)

To assure the adequate continuity of both somatic and psychiatric patient care, it is
essential that health care professionals working in both the primary and secondary care,
as well as those involved in somatic and psychiatric diseases know who is responsible
for which aspect of the patients’ health. Therefore, documentation and exchange of
information between the primary and secondary care and vice versa is essential.

Objectives

The overall objective of this thesis is to assess the continuation of pharmaceutical patient

care, namely the prescribing aspects, in psychiatric patients. In order to realize this goal,

the following three sub-objectives were defined:

* to determine the prevalence of somatic medication use in psychiatric patients;

= o assess the association between the change in health care setting and continuity of
pharmaceutical patient care; and

= to assess the association between continuation of antipsychotic care and
rehospitalization.

13
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Outline of This Thesis

In Chapter 2 the focus is on investigating the prevalence and continuity of somatic care
in psychiatric patients. Chapter 2.1 describes the prevalence of somatic medication use
in hospitalized psychiatric patients on ten time points between 2006 and 2010 and
changes in medication use. Chapter 2.2 explores discontinuation and switch of somatic
medication during the first seven days of psychiatric hospitalization compared to the
year before hospitalization and what the related factors are. Chapter 2.3 focuses on the
quality of anticoagulant care in terms of anticoagulant treatment and factors related to
discontinuation of patients’ anticoagulant care during psychiatric hospitalization.

Chapter 3 focuses on continuity of psychiatric and somatic care for psychiatric patients.
Chapter 3.1 explores discontinuation and other medication changes in use of psychiatric
and/or somatic medication in patients discharged from a psychiatric hospital. In
Chapter 3.2, we investigate the association between adherence to antipsychotics during
three phases of medication use (initiation, implementation, and discontinuation)
and rehospitalization during the first year after discharge. In Chapter 3.3 the risk of
rehospitalization is predicted in patients treated with antipsychotics and discharged from
a psychiatric hospital, using patient, disease and treatment characteristics, patients’ beliefs
and attitudes towards antipsychotic medication, and health care providers” expectations
towards patients’ adherence and probability of rehospitalization.

Finally, the findings of this thesis are discussed in Chapter 4 from a broader perspective.
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Introduction

Psychiatric patients may use medication for their psychiatric condition as well as for
treating concurrent somatic diseases. De Hert and colleagues reported that 30% of patients
in a psychiatric hospital had prescriptions for somatic medication in 1999-2003 and about
60% in 2007. (1) A study about drug interactions reported that psychiatric patients used
also somatic medication such as cardiovascular medications (12.0%), dietary supplements
(8.2%) and gastrointestinal medications (5.9%). (2) The common use of somatic medication
can be related to a higher prevalence of somatic disease and symptoms in psychiatric
patients. (1,3-5) For example, diabetes mellitus, obesity, gastrointestinal, cardiovascular,
respiratory and skin diseases have been shown to be common in psychiatric patients
which might result in higher prevalence of use of somatic medication in these patients
when compared with the general population. (1,3-8) Use of somatic medication might also
be due to association between psychiatric diseases with medically unexplained physical
symptoms (MUPS). (9-15) In addition, psychiatric treatment and other medicines acting
on the central nervous system often cause side effects which may be treated with somatic

medication. (1-5,16-24)

During the pastyears the physical status of psychiatric patients has received more attention
and guidelines have been made which aim to reduce side effects of psychiatric treatments,
to improve physical health and to treat concurrent somatic diseases. (1,3,4,18-20,25-29) In
addition to co-use of psychiatric and somatic medications in psychiatric patients due to
co-existence of psychiatric and somatic symptoms and/or diseases, the psychiatric patient
population is aging which is also accompanied by an increased prevalence of somatic
disease. (2) The common co-use of psychiatric and somatic medication in psychiatric
patients may lead to side effects, drug-disease or drug-drug interactions.

To assess whether treatment of somatic diseases is optimal in psychiatric patients,
knowledge on the prevalence of medication for somatic disease is needed. The extent of
use of medication for somatic disease by institutionalized psychiatric patients is unknown.
The aim of the present study was to estimate the prevalence of use of medication for
somatic disease in institutionalized psychiatric patients and changes therein during

2006-2010.

Materials and Methods

Setting and Study Population

The setting of this study was Altrecht Mental Health Care (Altrecht), a conglomeration
of four psychiatric institutions in The Netherlands serving a population of 800,000
inhabitants. During the study period Altrecht had 945-1000 beds and provided both
inpatient and outpatient care to patients with a wide range of mental diseases. (30)

25
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Medication is provided to inpatients by the institute’s hospital pharmacy. The hospital files
contain information on unique patient number, gender, birth date, type of care (inpatient
and outpatient), psychiatric diagnosis according to the Diagnostic and Statistical Manual
of Mental Disorders, edition IV (DSM-IV), Global Assessment of Functioning score
(GAF score), start and end of admission and medication use. Data on medication use
included for each patient the start and end date of use, type of medication used and
dosage. Medication was coded according to the WHO ATC/DDD coding system. (31)

All patients institutionalized on one or more of ten defined time points between January
1, 2006 and December 31, 2010 were included in this retrospective cross-sectional study,
including patients discharged on the defined time points. The study was approved by the
institution’s scientific board and performed in accordance with the Code of Conduct
for the use of data in Health Research of The Federation of Dutch Medical Scientific
Societies.

Outcome

The outcome of this study was the prevalence of use of medication for somatic disease
in institutionalized psychiatric patients. Prevalence of use of medication for somatic
discase was assessed for the third Wednesday of April and October from 2006 till 2010
(i.e. April 19, 2006; October 18, 2006; April 18, 2007; October 17, 2007; April 16, 2008;
October 15,2008; April 15, 2009; October 21, 2009; April 21, 2010 and October 20, 2010).
The third Wednesday of April and October were chosen because they did not fall in the
summer holiday time. Wednesday is also in the middle of the working week with all
the prescriptions of the weekend processed. Additionally, number of potential drug-drug
interactions and number of patients with potential drug-drug interactions were assessed
for the last time point, October 20, 2010.

Information on all prescribed medication of patients institutionalized at Altrecht
between January 1, 2006 and December 31, 2010 were extracted from the hospital
data files. Patients were defined as user of medication when they had at least a single
medicine prescription on the defined time point. Somatic medication was defined as all
non-psychiatric medication. Drug-drug interactions were reconstructed by combining
the software G-standard of October 2010 and medications used on time point October
20, 2010. G-standard is an evidence-based professional guideline for the management
of drug-drug interactions, developed and also maintained by the Scientific Institute of
Dutch Pharmacists. Drug-drug interactions are classified for potential clinical relevance
scale in A to F categories, from not very serious to potentially lethal and for evidence in o
to 4 from not proven to very well proven. (32)

Data Analysis
The overall prevalence of use within each specific medication class was assessed on each
time point between 2006 and 2010. The median number of medications for somatic
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disease received per patient was also estimated (ATC fifth level). All medications with
a frequency of 1.9 per 100 prescriptions were investigated between January 1, 2006 and
December 31, 2010. The medications were classified per indication. For an overview of
the medication classes investigated, see Appendix. In addition, the group “any somatic
medication” was investigated including all medications for somatic diseases. Prescriptions
for contraceptives, dermatologicals without an active substance and other preparations
without an active substance were excluded. The prevalence was stratified by gender, age
group (<20 years; 220 to < 40 years; 240 to <60 years, and 260 years), use of psychiatric
medication and number of different psychiatric medication used (no use of psychiatric
medication, use of medication from one psychiatric medication class or use of medication
from more than one psychiatric medication class). The psychiatric medication classes
were divided into antipsychotics, mood stabilizers (lithium, carbamazepine, valproic
acid and lamotrigine), anxiolytics and sedatives (incl. promethazine), antidepressants,
and other psychotropics (psychostimulants, drugs used in addictive disorders and other).
Psychiatric diagnoses were grouped by schizophrenia and psychotic disorders; bipolar
disorders; depressive and anxiety disorders; delirium, dementia, amnestic and other
cognitive disorders (cognitive disorders); substance-related disorders; other diagnosis and
unknown diagnosis. The patient’s psychological, social and occupational functioning
was presented as mean GAF score (score 100-81, normal variants; 80-61, slight disability;
60-s1, moderate disability and so-1, serious disability). (33) Pearson’s Chi square analysis
was performed to compare the prevalence of use of medication for somatic disease on
the different time points using the most recent point October 20, 2010 as a reference.
The frequency of drug-drug interactions was assessed as number of patients that had at
least one potential drug-drug interaction and the number of prescribed medications that
generated a potential drug-drug interaction. The interactions were classified in following
categories: psychiatric medication interacting with other psychiatric medication (PP),
psychiatric medication interacting with somatic medication (PS), and somatic medication
interacting with somatic medication (SS). The nature of the most frequent potential
drug-drug interactions with evidence (at least category 1) was investigated. All analyses
were performed by using IBM SPSS Statistics, version 19.0.

Results

The total number of institutionalized patients on the time points ranged from 886 to
940 (Table 1). The mean age of the study population was between 43.0 years (SD: 18.9) in
April 2010 and 4 4.9 years (SD: 19.1) in October 2009 and the mean patient’s GAF score
was between 44.8 (SD: 11.3) and 47.3 (SD: 11.3). The most common diagnoses among
the patients were schizophrenia and psychotic disorders (47.2% in October 2009) and
depressive and anxiety disorders (23.8% in October 2010).
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In October 2010 the majority of the patients (91.0%) used at least one medication of any
type with 76.9% using at least one medication for somatic disease (Table 2). Almost half
(44.8%) of the patients were female. The patients had a mean age of 43.8 years (SD: 19.0)
and 37.1% of the patients were between >20 and <40 years of age. The most commonly
used psychiatric medications in the study population were antipsychotics (67.8%)
followed by anxiolytics and sedatives (69.4%) and antidepressants (38.1%). 12.5% of the
patients used no psychiatric medication, 18.2% of the patients used medication from one
psychiatric medication class and the rest (69.3%) used medication from more than one
psychiatric medication class.

Prevalence of use of medication for somatic disease varied from 67.5% to 76.9%, with
the highest prevalence in October 2010 and lowest in April 2006. The median number
of medications used for a somatic disease per patient stayed stable at 3 between April
2006 and October 2010 (Figure 1). However, the proportion of patients using >3 somatic
medications increased from 34.3% in April, 2006 to 46.2% in October, 2010.

100%

90% = = 3 somatic medications

X300 X300 X300 X300 X300 X300 X300 X300 X300 X3

e & & & o o
® 2 somatic medications
= 1 somatic medication
@ Pearson y2 test: significant

70%

difference in prevalence
compared to time point
October 20,2010 (*=p <
0.05)

60%
50%
40%
30%
20%
X Median number of

medication used for
somatic disease per patient

10%

0%

April  October ~ April ~ October  April ~ October  April ~ October  April ~ October
2006 2006 2007 2007 2008 2008 2009 2009 2010 2010

Figure 1:  Proportions of patients using 1, 2 and >3 medications for somatic disease on each time point.

In October 2010, the prevalence of medication used for somatic disease was highest for
analgesics and antirheumatics (33.9%), acid and bowel related medications (25.6%) and
anticholinergic medications (24.0%). Overall, males had approximately equal prevalence
of use of medication for somatic disease as females (76.9% vs. 76.8%). However, males more
frequently got dispensed antidiabetics, systemic antifungals and antibiotics, vitamins,
lipid lowering medications, anticholinergic medications and dermatologicals while
females more often used acid and bowel related medications, laxatives, cardiovascular
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medications, asthma and COPD medications, analgesics and antirheumatics, thyroid
medications and antihistamines.

Patients of 60 years and older had the highest prevalence of use of medication for somatic
disease (95.3%) and had also the highest prevalence of use of 9 out the 13 somatic medication
classes (see Table 2). Patients treated with more than one psychiatric medication had the
highest prevalence of use of medication for somatic disease compared to patients not
using psychiatric medication and patients using medication from only one psychiatric
medication class, except for the prevalence of antihistamines which was between 3.1 -
3.6% for all users. Patients not using any psychiatric medication had the lowest prevalence
of any medication use for somatic disease (27.9%). Within the psychiatric medication
classes, patients using mood stabilizers most frequently used a medication for somatic
disease (90.5%) followed by patients using anxiolytics and sedatives (86.8%). Patients with
cognitive disorders received a medication for somatic disease (96.9%) followed by patients
with schizophrenia and psychotic disorders (83,9%) and patients with bipolar disorders
(83.1%).

There were 659 potential drug-drug interactions detected. 285 of the 886 (32.2%) of the
patients had at least one potential drug-drug interaction, with an average of 2.3 potential
drug-drug interactions per patient. The most prevalent potential drug-drug interactions
for these patients were the interaction between nonsteroidal anti-inflammatory drugs
(NSAIDs) excl. COXIBs and serotonergic working medications (34 times of 659
drug-drug interactions) and between rennin-angiotensin system (RAS) inhibitors
and diuretics (22 times of 659 drug-drug interactions). The most counted drug-drug
interaction was between anti-parkinson medications (e.g. anticholinergic medications)
and antipsychotics (449 of 659 drug-drug interactions) however this is an intended
combination. Generally anti-parkinson medications (e.g. anticholinergic medications)
are prescribed to treat extrapyramidal side effects of antipsychotics. The frequency of
potential drug-drug interactions for PP class was 13, for PS class 573, and for SS class 73.
Table 3 shows most frequent potential drug-drug interactions with at least evidence of
category I.

Discussion

The prevalence of use of medication for somatic disease in institutionalized psychiatric
patients is high compared to the general population. (34) The proportion of patients using
>3 somatic medications increased between 2006 and 2010. The prevalence of medication
use for somatic disease was highest for analgesics and antirheumatics, acid and bowel
related medication and anticholinergic medication. Furthermore, patients 260 years,
patients treated with more than one psychiatric medication class and patients treated
with mood stabilizers had highest prevalence of medication use for somatic disease.
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Table 3: Most frequent potential drug-drug interactions. Clinical relevance scale: A to F categories, from not very
serious to potentially lethal. Evidence: O to 4 categories, from not proven to very well proven.

Drug-drug interactions Potential clinical outcome Evidence-relevance  Frequency
category

RAS inhibitors + diuretics Hypotension 3B/D* 22

Beta blockers + NSAIDs Decreased effectiveness of 3C 6
antihypertensive effect

Digoxin + diuretics (causing low Increased toxicity of digoxin 3A 5

potassium levels)

Diuretics + NSAIDs Decreased antihypertensive effect 3C 4

NSAIDs (excl. COXIBs) + Gastrointestinal ulcer risk 3C 4

corticosteroids

Acetylsalicylic acid + NSAIDs (excl. Gastrointestinal ulcer risk 3C 4

ibuprofen and COXIBs)

NSAIDs (excl. COXIBs) + serotonergic Gastrointestinal ulcer risk 2C 34
medication
Lithium + diuretics Side effects/toxicity due to increased 3D 5

lithium blood concentration

Pimozide + SSRIs (citalopram, Pimozide blood concentration 3A 6
escitalopram, fluoxetine, paroxetine increases with increased risk of

and sertraline) side-effects/toxicity

Tricyclic antidepressants + SSRIs Risk of serotonine syndrome 3A/D/F* 4

(citalopram, escitalopram, fluoxetine,
fluvoxamine, paroxetine and
sertraline)/trazodon/duloxetine

*  Evidence relevance category depends on which SSRI was used.
S:  somatic.
P:  psychiatric.

Our results are in line with the findings of De Hert and colleagues reporting that 60%
of psychiatric patients had prescriptions for somatic medication in 2007. (1) In addition,
Haueis and colleagues reported that cardiovascular medications, dietary supplements
and gastrointestinal medications as most common medications for somatic use which
is in agreement with our findings. (2) Although the high prevalence of medication for
somatic use is likely caused by a high prevalence of somatic disease (1,3-8), the fact that
somatic medication is used to treat side effects caused by psychiatric treatment and MUPS
is likely to play a role. (1,3-5,9-14,16-24) Psychiatric medications acting on the central
nervous system can cause side effects which could be treated by somatic medication such
as the use of anticholinergic agents (e.g. biperiden) to treat extrapyramidal side effects
of antipsychotic use. Another example is laxatives which are frequently prescribed to
treat constipation caused by several psychiatric treatments like antidepressants and
antipsychotics. The increase in prevalence of medication used for treating somatic
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disease between 2006 and 2010 might also in parts be explained by the physical status
of psychiatric patients which got more attention in the last years. (1,3,4,18-20,25-29) De
Hert and colleagues showed that use of somatic medication doubled after physical health
screening and monitoring protocol was implemented in a psychiatric hospital. (1)

Patients of 60 years and older had the highest prevalence of use of any medication
for somatic disease, in addition to the highest prevalence of use in 9 out of 13 somatic
medication classes. Higher age is accompanied with more somatic illness and psychiatric
population is also aging which could be the reasons for these outcomes. (2) Patients using
medication from more than one psychiatric medication class had the highest prevalence
of medication use for somatic disease which might suggest that patients suffering from
more psychiatric illness have more somatic disease.

Approximately half of the patients used three or more medications for somatic disease.
Especially patients treated with more than one psychiatric medication are treated with
multiple medications for their psychiatric and somatic diseases and are exposed to
polypharmacy. Co-use of psychiatric medications and medication for somatic diseases
can have clinical consequences for the patient and can lead to side effects, drug-
disease or drug-drug interactions. (2,21-23,35,36) For example, about 42% of patients
using antidepressants (c.g. SSRIs among antidepressants) used also analgesics and
antirheumatics such as NSAIDs. Research has shown that this type of co-use can result
in an increased risk of gastrointestinal adverse outcomes such as bleeding, especially
when other bleeding risk factors are apparent such as high age or a history of earlier
gastrointestinal bleeding. (37,38) Acid and bowel related medications which was also
one of the most prevalent medications used by the institutionalized psychiatric patients,
could be prescribed to prevent these side effects. Another example is the co-use of lithium
with other medications. Patients using mood stabilizers (including users of lithium) had
highest prevalence for cardiovascular medications (e.g. diuretics) and analgesics and
antirheumatics such as NSAIDs. Lithium blood concentration is influenced by diuretics
and NSAIDs and therefore has to be monitored as high concentrations could result in

side effects and intoxications due to the narrow therapeutic range of lithium.

Polypharmacy management is important for effectiveness of therapy and for safety in
these patients. (2,35,36) The psychiatrist is usually the primary treating physician of the
psychiatric patients and is mainly responsible for treating the somatic diseases. Therefore
health care professionals; like psychiatrists, pharmacists and general practitioners; need
to share information and expertise for institutionalized psychiatric patients. Also after
institutionalization information exchange is necessary when patients receive ambulatory
care across primary and secondary care. As polypharmacy is known as the most important
medication-related potential risk factor for medication-related hospitalizations,
medication review is recommended for psychiatric patients on regular basis to prevent
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potential medication-related problems, e.g. over- and underconsumption, side effects and
drug-drug or drug-disease interactions. (39)

Although it has been shown that prevalence of somatic illness is higher in psychiatric
patients than in the general population (1,3-8), this is the first study we are aware of
assessing actual prevalence of medication use for somatic disease in institutionalized
psychiatric patients. The institutions register all use of medications, including use of over
the counter medication (e.g. paracetamol and NSAID?’s). The prevalence measured in this
study induces the real situation of medication use. For some as-needed medication such
as pain medications it is not possible to determine with certainty these were used because
patients had prescriptions on the time points. On the other hand, earlier research showed
that as-need medications are frequently administered and therefore are expected to be
used by the patients. (40) Patients may have used over the counter medication which is
not registered in the patient files and may cause an underestimation of the prevalence,
although the number of these patients is expected to be low. Another limitation of our
study is not knowing whether a medicine was used as a psychiatric medication or for a
somatic indication. Some of the anti-epileptics are used as mood stabilizers. Therefore, we
opted for defining a mood stabilizing medication class instead of an anti-epileptic class.
It is not recorded in the database whether the prescriber knew if there was a potential
interaction between the medication, thus if an interaction was intended or unintended.
Drug-drug interaction between anti-parkinson medications (e.g. anticholinergic
medications) and antipsychotics was most detected interaction. However, anti-parkinson
medications are prescribed to treat side effects of antipsychotics and thus consciously
combined. Our findings only apply to institutionalized psychiatric patients as data of
outpatient settings and General Practice were not included in our study. Furthermore,
this study was performed in one area in The Netherlands. However, the setting was a
conglomeration of four institutions with each institution having its own prescribing
policy and serving a population of 800,000 inhabitants.

Conclusions

In conclusion, somatic medication use is high in institutionalized psychiatric patients.
More attention is needed for co-use of psychiatric and somatic medications to prevent
side effects, drug-disease or drug-drug interactions. Health care providers should be
aware of the consequences when use of several medications are combined which needs
to be monitored and managed to improve their effectiveness and safety. More research is
needed to investigate if somatic care is optimal in institutionalized psychiatric patients.
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Appendix

Table: Medication classes and ATC code(s). (31)

Medication classes ATC code(s)

Acid & bowel related medications

AO2A, A02B and AO3A

Laxatives

AOGA

Antidiabetics

A10A and A10B

Cardiovascular medications

BO1A, B02B, CO1, C02A, C02C, CO2K, CO2N, C03, CO4A,
CO7A, CO8C, CO8D and CO9

Lipid lowering medications

C10A and C10B

Asthma and COPD medications

RO3A and RO3B

Antihistamines

ROGA excl. ROGADO2

Thyroid medications

HO3A and HO3B

Systemic antifungals and antibiotics

JO1A,J01C, JO1E, JO1F JO1M, JO1X and JO2A

Analgesics and antirheumatics

NO2A, NO2B and MO1A

Vitamins

A11C,A11D,A11G,A11H and BO3B

Dermatologicals

D except DO2A A - E/X

Anti-cholinergic medications

NO4A

Any somatic medication

All ATC codes excl. DO2A A - E/X, GO2B, GO3A, N0O5,
NO6, NO7B, NO3AFO1, NO3AGO1, NO3AX09 and
ROGAD02.

Antipsychotics (excl. lithium)

NO5A excl. NOSAN

Mood stabilizers (lithium. carbamazepine. valproic acid

and lamotrigine)

NO5AN, NO3AFO1, NO3AGO1 and NO3AX09

Anxiolytics and sedatives (incl. promethazine)

NO5B, NO5C and RO6AD02

Antidepressants

NOGA

Other psychotropics

NO6B, NO7B, NO3AX11 and NO3AEO1
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Introduction

Psychiatric patients usually use medication for their psychiatric diseases, but may also
use medication for somatic discases and symptoms. (1-8) In an ecarlier study, we found
a prevalence of 67% to 77% for medication use for somatic diseases in institutionalized
psychiatric patients. (1) The high prevalence of somatic medication use can partly be
explained by a higher prevalence of several somatic diseases such as diabetes, obesity, and
cardiovascular diseases in psychiatric patients compared with the general population. (2-8)
Psychiatric patients may also use somatic medication to treat side effects of psychiatric
medication. (2-5, 9-16)

Patient transitions between health care settings (eg. hospitalization) may intentionally
or unintentionally result in increased risk of discontinuation of their pharmacotherapy.
(17-19) For example, we showed that approximately a quarter of patients discontinued
anticoagulant care (medication and/or international normalized ration [INR]
monitoring) during psychiatric hospitalization. (19) Intentional changes could be
related to the reason for hospitalization, changes in a patient’s clinical condition, loss
of indication after medication reconciliation, ineffectiveness of medication, or of side
effects. (17) Unintentional discontinuation of pharmacotherapy can occur if there is
insufficient communication between health care providers and/or with the patient on
hospital admission. (17) The risk for unintentional discontinuation of patients’ somatic
medication may be greater than that of psychiatric medication when admitted to a
psychiatric hospital, because psychiatric health care providers focus on the psychiatric
disease(s) of the patient. Psychiatric health care providers are usually also more familiar
with psychiatric medication than somatic medication. Discontinuation of care may
negatively influence patients” health. The primary aim of this study was to investigate
whether psychiatric hospitalization is associated with discontinuation of somatic
medication and what the related factors are. The secondary aim was to assess whether
psychiatric hospitalization is associated with switch of somatic medication within the
same therapeutic group.

Methods

Setting

The Psychiatric Case Register Middle Netherlands registers inpatient and outpatient
care of psychiatric services in the province of Utrecht in The Netherlands, including
Altrecht. (20) The setting of our study was the Altrecht Institute for Mental Health Care,
a conglomeration of psychiatric hospitals that serves about 800 coo inhabitants in the
central region of The Netherlands. The hospitals had a total of 782 beds in 2012, treating
patients with a wide range of mental diseases and providing both inpatient and outpatient
care. (21) Medication is provided to inpatients by the institute’s hospital pharmacy.
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The hospital files contain information on unique patient number, gender, birth date,
psychiatric diagnosis according to the Diagnostic and Statistical Manual of Mental
Disorders, edition IV, date of diagnosis, Global Assessment of Functioning (GAF) score,
type of care (inpatient and outpatient), department of admission, and start and end of
admission from 2006. These data were linked to medication use in the hospitals. Data
on medication use included the start and end date of use, type of used medication and
dosage. Medication was coded according to the World Health Organization (WHO)
anatomical therapeutic chemical and the Defined Daily Dose (ATC/DDD) coding
system. (22) Only patients insured by Achmea health insurance during the year prior to
psychiatric hospitalization were included, allowing for assessment of medication use prior
to hospitalization. Outpatient medication history contained all outpatient prescriptions,
from general practitioners and other physicians. The outpatient medication history
contained information about gender, birth date, date of dispensing, and medication
dispensed, coded according to the WHO ATC/DDD coding system. The study was
approved by the institution’s scientific board, and performed in accordance with The
Federation of Dutch Medical Scientific Societies’ Code of Conduct for the use of data in
Health Research.

Design and Study Population

This retrospective crossover study was conducted in patients who were admitted to a
psychiatric hospital between January 1, 2007, and December 31, 2009, and received at least
1 prescription of somatic medication of interest in the 3 months before hospitalization.
This was an observational, follow-up study where each patient served as his or her own
control. Somatic medications of interest were oral antidiabetics, insulins, lipid-lowering
medication, anticoagulants, antithrombotics, cardiovascular medication, and acid- and
bowel-related medication (Appendix 1). The somatic medications included in this study
were selected for their widespread and chronic use. Some are used to treat life-threatening
diseases (oral antidiabetics, insulins, anticoagulants, antithrombotics, and cardiovascular
medication), and others are indicated for treatment of less severe diseases or to prevent
diseases (lipid-lowering medication and acid-and bowel-related medication). The first
day of the first admission was considered as the index date. The study period included
psychiatric hospitalization and the 1 year prior to this hospitalization. Only patients
without an admission to a psychiatric hospital during the year before the index date were
included in the study population.

Outcomes

The primary study outcome was the incidence of “discontinuation” of a somatic
medication of interest. This was assessed at different time points. The time points
investigated were the index date and 3, 6, and 9 months before the index date. At each
time point, the medication dispensed in the 3 months before the time point was compared
with the somatic medication dispensed during the 3 months after the time point (Figure
1) except for the index date medication dispensed in the first 7 days of admission,
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which was compared with the dispensed medication in the o to 3 months before the
index date. Patients were classified as discontinuers when a somatic medication was not
dispensed after a time point compared with the previous period (Appendix 2). Somatic
medication was assumed to be dispensed during hospitalization from the start date of
the prescription until end date of the prescription, as registered in the patient hospital
files. The secondary outcome was “switch”. Patients were classified as switchers when a
medication was changed to another medication within the same therapeutic group (with
the first 4 characters of the ATC classifications being the same) for example, patients
who switched from rosuvastatin (C10A007) to simvastatin (C10A Aor); see Appendix 1
and 2. Patients were classified as continuers when they had no discontinuation or switch
of their somatic medication.

[ Somatic medication: discontinued/switched? J

YRV AYe

. Inpatient use /
Outpatient use R
Hospitalizatiol

Figure 1:  Time of follow-up: at the time points 9, 6, and 3 months, the dispensed medication from 9 to 6 months, 6 to
3 months, and 3 to index date before admission were compared with the medication dispensed from 12 to 9 months,

9 to 6 months, and 6 to 3 months before the index date, respectively. At the index date, medication dispensed in the first
7 days of hospitalization was compared with the dispensed medication in the last 3 months before the index date.

Data Analysis

The number of patients in whom somatic medication was discontinued or switched
was assessed on each time point. Incidences of discontinuation and switch of somatic
medication on the index date were compared with the incidences of discontinuation
and switch of somatic medication on the time points prior to hospitalization. The time
points 3, 6, and 9 months before hospitalization was included to gain information about
the discontinuation and switch of somatic medication in a period without psychiatric
hospitalization. Only patients’ time points, where a somatic medication was used during
a control period, were included in the analysis. Therefore, the total number of patients
varied per time point. The time points before hospitalization were used as a control
period to measure if discontinuation and switch of the somatic medication occurred as
often during psychiatric hospitalization as in the year prior to psychiatric hospitalization.
Cox regression was conducted. Relative risks are reported using the Cox model with time
as constant for each patient in the Cox model. RRs with 95% ClIs for discontinuation
and switch of the somatic medication were estimated overall and stratified by patient
characteristics. Statistical significance was determined at P<o.0s, yielding 95% CI. Patient
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characteristics investigated were gender, age (<45, 45-59, and 260 years), duration of
psychiatric hospitalization (<8 days, 8-20 days, 21-59 days, and >60 days), and department
of admission (psychogeriatric or nonpsychogeriatric). In addition, whether the somatic
medication was ever dispensed during hospitalization was assessed. All analyses were

performed using IBM Software package SPSS 20.0 for Windows.

Results

In all, 1564 patients were identified who were admitted to one of the psychiatric hospitals
between January 1, 2007 and December 31, 2009, with no admission during the year
before the index date who were insured. A total of 471 (30.1%) patients had at least 1
somatic medication of interest dispensed during the 3 months prior to the index date. The
mean age of the 471 patients was 57.6 years (SD=16.7); 193 of them were male (41.0%) and
the mean patient GAF score was 48.7 (SD=11.7, Table 1). The most common diagnoses
were depressive and anxiety disorders (39.9%), and schizophrenia and other psychotic
disorders (21.7%). During the 3 months prior to the index date, 16.8% of the patients had
at least 1 prescription for oral antidiabetics, 5.9% for insulins, 29.5% for lipid lowering
medication, 7.2% for anticoagulants, 19.1% for antithrombotics, 59.0% for cardiovascular
medication, and 54.1% for acid and bowel related medication (Table 1).

Overall, 38.9% of the patients had at least 1 somatic medication discontinued at the index
date, whereas 21.7% (range: 20.4% to 22.6%) of the patients had any somatic medication
discontinued on any of the other time points in the year prior to hospitalization (Figure 2).
When patients were stratified by the specific somatic medication they used, it was found that
17.7% of oral antidiabetics (7.3% [mean] in the year before the index date), 14.3% of insulins
(8.0% in the year before the index date), 15.1% of lipid lowering medication (7.9% in the year
before the index date), 2.9% of anticoagulants (20.7% in the year before the index date) and
7.8% of antithrombotics (9.5% in the year before the index date) were discontinued on the
index date (Table 2). Discontinuation most often occurred in users of cardiovascular (34.9%
at index date, 19.9% in the year before index date) and acid- and bowel-related medication
(34.9% at the index date and 13.5% in the year before the index date).

RR for discontinuation of specific somatic medication (Table 2) was highest for acid-
and bowel-related medication (2.92; 95% CI = 1.92-4.44), and lipid-lowering medication
(2.66; 95% CI = 1.30-5.45). Overall, the patients had an RR of 1.88 (95% CI = 1.55-2.27)
for discontinuation of at least 1 somatic medication at the index date compared with the
other time points in the year before the index date. Male patients had an RR of 1.99 (95%
CI =1.48-2.69) and females an RR of 1.80 (95% CI = 1.4 4 — 2.31) for discontinuation of
any somatic medication. When stratified by age, patients younger than 45 years had the
highest RR for discontinuation of any somatic medication (RR = 2.83; 95% CI = 1.92-
4.18). RR for discontinuation of any somatic medication (Table 3) was highest for users
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Table 1: Characteristics of the study population (N = 471) on the index date.

Characteristics N =471

Male 193 41.0
Age, years

<45 years 113 24.0
45 - 59 years 139 29.5
>60 years 219 46.5

Hospitalisation related characteristics

Diagnosis at admission (%)

Depressive and anxiety disorders 188 39.9
Schizophrenia and other psychotropic disorders 102 21.7
Delirium, dementia, amnestic and other cognitive disorders 84 17.8
Substance-related disorders 73 15.5
Bipolar disorders 38 8.1

Other diagnosis 103 219
Unknown 50 10.6

Duration of admission (days)

<8 days 103 21.9
8 - 20 days 99 21.0
21 - 59 days 122 25.9
> 60 days 147 31.2
GAF score (*registered in 86.4% of patients)

0-25 14 3.0
26-50 247 52.4
51-75 143 30.4
76-100 3 0.6
Unknown 64 13.6

Ward of admission:

Nonpsychogeriatric wards 270 57.3

Psychogeriatric wards 201 42.7

Discontinuation of Somatic Medication During Psychiatric Hospitalization

Medication use prior to hospitalisation

Psychiatric medication (%)

Antipsychotics 177 37.6

Antidepressants 273 58.0

Mood stabilizers 66 14.0

Anxiolytics and sedatives 311 66.0

Other psychiatric medication 35 7.4
45
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Characteristics N =471 %

Somatic medication (%)

Oral antidiabetics 79 16.8
Insulins 28 59

Lipid lowering medication 139 29.5
Anticoagulants 34 7.2

Antithrombotics 90 19.1
Cardiovascular medication 278 59.0
Acid and bowel related medication 255 54.1

*  GAF Global Assessment of Functioning.

Table 2:  Relative risks (RR) of discontinuation of specific somatic medications at the index date compared with the
time points during the year prior to psychiatric hospitalization in patients with psychiatric hospitalization.?

Patients using somatic Index date Time points before RR (95% CI)
medication: index date discontinuation

N (%) discontinuation N (%) discontinuation
Oral antidiabetics 79 (17.7) 219 (7.3) 2.65(1.19 - 5.88)
Insulins 28 (14.3) 75 (8.0) 1.64 (0.39 - 6.88)
Lipid lowering medication EKEEEENN] 369 (7.9) 2.66 (1.30 - 5.45)
Anticoagulants 34 (2.9) 92 (20.7) 0.21 (0.03 - 1.74)
Antithrombotics 90 (7.8) 242 (9.5) 1.06 (0.35 - 3.19)

Cardiovascular
medication

278 (34.9) 709 (19.9) 1.61 (1.20 - 2.14)

Acid and bowel related
medication

255 (34.9) 548 (13.5) 2.92(1.92 - 4.44)

aTime point index date: first 7 days of psychiatric hospitalization. Time points before index date include the time points 3, 6, and
9 months before the index date.

of antidiabetics (1.98; 95% CI = 1.28-3.06) and users of acid and bowel related medication
(1.73; 95% CI = 1.29-2.34). Patients hospitalized for a week or shorter had the highest RR
(2.81; 95% CI = 1.87-4.21) for discontinuation of any somatic medication when stratified
by hospitalization duration (Table 2). Patients admitted to nonpsychogeriatric wards had
an RR of2.45 (95% CI = 1.91-3.14) for discontinuation of any of their somatic medications.

Switch of at least 1 somatic medication occurred in 27.0% of the patients at the index
date with an RR of 2.61 (95% CI = 2.05-3.32) and in 11.7% (range = 11.3%-11.9%) of the
patients on the time points in the year prior to hospitalization (Figure 2). When stratified
by age, patients between 45 and 59 years were found to have the highest RR of switching
any somatic medication (Table 3; RR = 3.61; 95% CI = 2.21-5.89). RR of switch was
highest for users of acid- and bowel-related medication (3.31; 95% CI = 2.32-4.72), and
users of antithrombotics (3.10; 95% CI = 1.96-4.91). Patients hospitalized for 21 to 59 days
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Figure 2:  Percentage of patients who discontinued, switched, and continued (no disc./switch = no discontinuation/
switch) their somatic medication at the index date and during the year prior (9, 6, and 3 months) to psychiatric
hospitalization in 2007-2009. Only patients’ time points, where a somatic medication was used during a control point,
were included in the analysis.

had the highest risk of switch during the index date (RR = 2.99; 95% CI = 1.81-4.95).
Patients admitted to nonpsychogeriatric wards had a lower RR for switch of any somatic
medication than patients admitted to psychogeriatric wards; RRs were 2.33 (95% CI =
1.64-3.31) and 2.90 (95% CI = 2.08-4..03) respectively.

It was found that 39.5% of the patients continued all their somatic medications at the
index date, whereas 62.5% (range = 60.9-64.7%) of the patients continued all their
somatic medications without any discontinuation or switch of their somatic medication,
at the time points during the year before hospitalization. The risk of discontinuation or
a switch of any somatic medication of interest was 2.10 (95% CI = 1.80-2.45) at the index
date compared with the time points before the index date.

When the short hospitalizations (1-2 days) were excluded, discontinuation of at least 1
somatic medication on the index date was 35.8% and thus still higher when compared
with the time points before the index date. Discontinuation of somatic medications at the
3 time points in the year before hospitalization were comparable to each other (P >0.05).
We also looked at the somatic medications during the entire hospitalization period to see
if the somatic medication was ever dispensed during hospitalization. Dispensing occurred
for 97.1% of users of anticoagulants, 92.2% of users of antithrombotics, 87.1% of users of
lipid lowering medication, 85.7% of users of insulins, 83.5% of users of oral antidiabetics,
and 69.0% for users of acid- and bowel-related medication. Patients used more than
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Table 3:  Discontinuation and Switch of Any Somatic Medication of Interest in Patients With a Psychiatric Hospitalization.?

Patients Index date

% discontinuation % switch

Overall 471 38.9 27.0
Male 193 39.9 29.0
Female 278 38.1 25.5
< 45 years 113 49.6 15.9
45 - 59 years 139 38.1 26.6
>60 years 219 33.8 32.9
Oral antidiabetics 79 46.8 35.4
Insulins 28 46.4 46.4
Lipid lowering medication 139 38.1 36.7
Anticoagulants 34 17.6 324
Antithrombotics 90 30.0 48.9
Cardiovascular medication 278 41.7 27.3
Acid and bowel related medication 255 45.1 34.1
< 8 days 103 53.4 28.2
8 - 20 days 99 313 313
21 - 59 days 122 34.4 25.4
>60 days 147 37.4 24.5
Nonpsychogeriatric wards 270 45.2 21.1
Psychogeriatric wards 201 30.3 34.8

Abbreviation: RR, relative risk.
a Time point index date: first 7 days of psychiatric hospitalization.
Time points before index date include the time points 3, 6, and 9 months prior to the index date.

1 medication from the cardiovascular medication group; at least one cardiovascular
medication was dispensed in 81.7% of the patients during hospitalization.
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Time points before index date

1287

515

% discontinuation

20.4

19.8

% switch

11.0

11.5

RR (95% CI)
discontinuation

1.88 (1.55 - 2.27)

1.99 (1.48 - 2.69)

RR (95% Cl) switch

2.61(2.05-3.32)

2.70 (1.87 - 3.89)

772

20.7

10.6

1.80(1.41-2.31)

2.55(1.86-3.51)

291 16.8 8.6 2.83(1.92-4.18) 2.07 (1.12 - 3.80)
382 20.2 7.6 1.87(1.32-2.67)  3.61(2.21-5.89)
614 22.1 14.2 1.51(1.14 - 2.01) 2.44 (1.78 - 3.33)

219 23.7 322 1.98 (1.28 - 3.06) 1.07 (0.69 - 1.66)
75 42.7 28.0 1.53 (0.72 - 3.22) 1.11 (0.56 - 2.19)
369 27.1 24.4 1.46 (1.02 - 2.09) 1.52 (1.05 - 2.19)
92 45.7 18.5 0.22 (0.07-0.73) 1.57 (0.67 - 3.66)
242 21.7 15.3 1.19 (0.73-1.93)  3.10(1.96 - 4.91)
709 28.2 14.0 1.37 (1.07 - 1.76) 2.17 (1.59 - 2.95)
548 252 12.0 1.73(1.29-2.34) 331(232-4.72)

233 19.7 14.6 2.81(1.87-4.21) 2.14 (1.27 - 3.58)
316 23.7 11.7 1.38 (0.89 - 2.12) 2.54 (1.57-4.12)
337 19.3 8.9 1.76 (1.19 - 2.61) 2.99 (1.81-4.95)
401 19.0 10.0 1.90 (1.34 - 2.71) 2.61(1.66-4.12)

729

18.1

2.45 (1.91 - 3.14)

2.33(1.64-3.31)

558

23.3

12.7

1.28 (0.94 - 1.74)

2.90 (2.08 - 4.03)
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Discussion

Psychiatric hospitalization was associated with an almost doubled risk of discontinuation
of somatic medication when compared with the year before. Patients <45 years old, those
hospitalized for 7 days or fewer, admitted to nonpsychogeriatric wards, and users of
acid- and bowel-related medication had the highest relative risk for somatic medication

discontinuation during hospitalization.

Our results are in line with the findings of Stuffken et al., who found that the RR of
discontinuing medication was 2 times higher in patients admitted to a general hospital
than in nonhospitalised patients. (17) They found that discontinuation of medication
occurred more often (s5.2%) than switching (6.9%) of medication. Our overall results
are also in line with our earlier study on discontinuation of anticoagulant care, which
showed that anticoagulant therapy was discontinued in almost a quarter of patients
during psychiatric hospitalization. (19) Discontinuation of anticoagulants occurred less
often compared with our prior study. The reasons could be that in this study we only
investigated discontinuation of anticoagulant medication whereas in our prior study
discontinuation was defined as discontinuation of the anticoagulant medication in
combination with missing INR measurement during hospitalization. In addition, in this
study, anticoagulant refill data prior to hospitalization was used whereas in our prior study,
data from the Thrombosis and Laboratory Services were used, containing information
about whether patients were treated with anticoagulants and involving a longer study
period. The time between dispensing of anticoagulants was 3 months for 82% of the
prescriptions. Dose fluctuation of the anticoagulants could have resulted in an extended
duration of use, which would, because of the definition of discontinuation of somatic
medication in our study, resulted in some patients being classified as discontinuers.

Risk of discontinuation of somatic medication was higher in younger patients and those
admitted to nonpsychogeriatric wards. However, age and type of ward are correlated
because, most patients admitted to psychogeriatric wards are >60 years old. Patients
admitted to psychogeriatric wards did not show a statistically significant increase in risk of
discontinuation of somatic medication. This is also in line with the results from our prior
study on discontinuation of anticoagulant therapy. (19) The main difference between
these wards is that somatic and psychiatric care are highly integrated in psychogeriatric
wards with psychiatrists/geriatricians being familiar with somatic illnesses. In contrast,
in nonpsychogeriatric wards the psychiatrist is responsible for both psychiatric and
somatic care and can consult general practitioners on somatic treatment. Psychiatrists
may also focus more on the psychiatric condition of the patient. (19) Furthermore, a
complete physical exam is not routine and therefore somatic diseases may stay unnoticed

by the treating physician.
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An explanation for higher discontinuation during the first 7 days of psychiatric
hospitalization rates might be because of the short duration of hospitalization. However,
discontinuation was also higher on the index date in patients with a longer hospitalization
compared with the time points prior to the index date and medication should be continued
at admission despite duration of hospitalization. It is also possible that patients with a
short hospitalization (of 7 days or shorter) used home medication during hospitalization
without a clinical order. However, in clinical practice home medication should not be
used during hospitalization. Switch of somatic medication of interest was also highest
during psychiatric hospitalization. The hospital drug formulary is possibly the most
important reason for the switching of somatic medication. (17)

Medication reconciliation could have resulted in discontinuation of somatic medication
at psychiatric hospitalization. This could be because: patients were not using the somatic
medication anymore, somatic medication was inappropriate, or polypharmacy was
inappropriate. (23) Inappropriate polypharmacy can contribute to cither an exacerbation
of a medical condition or a drug interaction which might have influenced the control of
the psychiatric condition, translating to poor quality of health. However, we find it highly
unlikely that medication reconciliation was the reason for discontinuation of somatic
medication. First, there was an increase in the number of somatic medication dispensed
during psychiatric hospitalization and therefore apparently somatic medication had to be
continued. Second, guidelines for medication reconciliation or for transfer of information
on medication at hospitalization and discharge were only made available from January
2011 and thus not available during the study period. (19, 24) Third, psychiatric status or
symptoms get the highest priority of health care providers at psychiatric hospitalization.
Furthermore, patients might also have discontinued their somatic medication prior to the
psychiatric hospitalization leading to intentional discontinuation at admission.

Somatic medication could also have been discontinued unintentionally. This can be
caused by the psychiatric condition of the patient at psychiatric hospitalization getting the
highest priority or lack of information on somatic disease and medication. The psychiatric
condition can also lead to a patients’ noncompliance with the somatic medication and
the patient not informing the psychiatrist about somatic medication use. Furthermore,
lack of information about somatic disease and medication history can also contribute to
discontinuation of somatic medication during psychiatric hospitalization. (19)

Discontinuation of somatic medication can have different consequences. The
direct consequence is that patients do not receive their somatic medication during
hospitalization. Discontinuation of the somatic medication can also have direct clinical
consequences for example, in insulin and oral antidiabetic users, glycemic control can
worsen. Discontinuation of some cardiovascular medication can lead to hypertension.
(25) The clinical consequences of discontinuation of the somatic medication can also
affect recovery from the underlying psychiatric disease(s) negatively. Treatment of
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somatic diseases is important together with treatment of psychiatric diseases for the
patient’s overall health. (8) Sometimes, patients use medication that is not appropriate
(anymore) for example when the indication is no longer present. Discontinuation of
somatic medication can then be positive for patients” health.

Does somatic medication remain discontinued after discharge? When somatic medication
is discontinued during hospitalization, do psychiatrists pay attention to a patient’s
somatic diseases and discontinued somatic medication? Continuation of medication,
independent of chronic use, is important to prevent health deterioration on the long term
and save health costs.

To our knowledge, this is the first study to investigate the association between
psychiatric hospitalization and discontinuation of somatic medication. Although
reasons for hospitalization were not investigated, it is highly improbable that somatic
medication use contributed in any way to psychiatric hospitalization, and so (intentional)
discontinuation could not have been based on the highly unlikely scenario of somatic
medication interfering with the patient’s psychological state to the point where the
intervention of psychiatric hospitalization is needed. (19, 21) For this study we compared
discontinuation of somatic medication of a great number of patients (during psychiatric
hospitalization) to several time points in the year prior to psychiatric hospitalization to
determine the influence of psychiatric hospitalization. Only fully linked patients were
included (which is in line with earlier studies). (26, 27) Continuous use of chronically
used pharmacotherapy is very important which is the reason for choosing 7 days for the
index date. Outside the period of 7 days, we also determined whether somatic medication
was ever dispensed during psychiatric hospitalization.

A limitation of our study can be the difference between the length of the time points
prior to hospitalization and the index date, and comparing refill data with hospital files.
However, nonhospitalized patients are responsible for their own medication and can go to
the community pharmacy when they need their medication, which is usually prescribed
for 9o days at maximum. Health care providers are responsible for the medication of the
patients during hospitalization and medication use is recorded daily. Another limitation
was that we did not have information on the amount of medication the patient still had at
home, leading to a delayed refill of the medication. However, chronically used medication
needs to be used as prescribed and refilled regularly. Another limitation of our study is
that neither the patients nor the psychiatrists were asked about reason for discontinuation
of the somatic medication.

For medication use in the year before hospitalization, only declared medication data were
used, meaning that only medication delivered and declared to insurance was considered
for research. This may have caused an underestimation of somatic medication users in
the year prior to psychiatric hospitalization. Accidental use, and use of over the counter
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acid and bowel related medication was not declared to insurance. On the other hand, the
study represents the patients, all of whom had a prescription for their medication and
picked up their medication at their community pharmacy.

Conclusions

In conclusion, discontinuation of somatic medication occurs almost twice as often at
psychiatric hospitalization when compared with the year prior to hospitalization. Changes
in patients’ medication need to be recorded in patient files. More research is needed
about whether discontinuation of somatic medication during psychiatric hospitalization
is intended or unintended and how this influences patient health. Transitional care
programs should pay extra attention to continuation of somatic medication in psychiatric
patients.
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Appendix 1

Table:
hospitalization. (22)

Medication groups

Oral antidiabetics

Insulins

Lipid lowering medication

Anticoagulants

Antithrombotics

Cardiovascular medication

Acid and bowel related medication

Drug names and ATC-code*

Patients were included if they had a dispensing for these medications during the 3 months prior to

Therapeutic switch groups

= Blood glucose lowering drugs, = A10B
excl. insulins, A10B
= Insulins and analogues, A10A = A10A
= Lipid modifying agents, plain, = (C10A,C10B

C10A
Lipid Modifying agents,
combinations, C10B

Acenocoumarol, BO1AAQ7
Phenprocoumon, BO1AA04

BO1AA07, BO1AAO4

Acetylsalicylic acid, BO1ACO6
Carbasalate calcium, BO1ACO8

BO1AC06, BO1AC08

Cardiac glycosides, CO1A
Antiarrhythmic, class | and IlI,
CO1B

Vasodilators used in cardiac
diseases, CO1D

Low-ceiling diuretics, thiazides,
CO3A

High-ceiling diuretics, CO3C
Potassium-sparing agents, CO3D
Diuretics and potassium-sparing
agents in combination, CO3E
Beta blocking agents, CO7A
Selective calcium channel
blockers with mainly vascular
effects, CO8C

Selective calcium channel
blockers with diuretic cardiac
effects, CO8D

ACE inhibitors, plain, CO9A

ACE inhibitors, combinations,
C09B

Angiotensin Il antagonists, plain,
Cc09C

Angiotensin Il antagonists,
combinations, CO9D

CO1A
Co1B
C01D
CO3A, C03C, CO3D, CO3E, CO7A

C08C, C08D

CO9A, C09B, C09C, CO9D

Antacids, AO2A

Drugs for peptic ulcer and gastro-
oesophageal reflux disease
(GORD), A02B

AO2A, A02B

* ATC stands for anatomical therapeutic chemical and is used for classification of drugs.
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Appendix 2

Table: Definition of medication use.

Medication use patterns Definition

Continuous Medication is continued, active substance remains unchanged compared to
previous period.

Switch Medication is changed to another substance within the same therapeutic
group and the first 4 characters of the ATC* classifications are the same (e.g.
simvastatin (C10AA01) instead of rosuvastatin (C10A007)).

Discontinuation Patients were classified as discontinuers when a somatic medication was
discontinued at the time point compared to the previous period.

* ATC stands for anatomical therapeutic chemical and is used for classification of drugs.
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Introduction

Change of health care setting often leads to changes in pharmacotherapy. (1-3) Stuffken
et al. found that in 63.1% of hospitalized, patients one or more medications are changed,
of which stopping the medication was the most frequently (s5.2%). Medication changes
can be intentional, but lack of information or communication between physicians at the
time of hospitalization can induce unintentional changes. (3-7) A type of unintentional
change in this setting is unintentional medication discontinuation, which may jeopardize
patient safety. (3-9)

Health care providers of patients admitted to psychiatric hospitals focus on psychiatric
disease(s) and symptoms. Little is known about discontinuation of somatic medication
during admission to a psychiatric hospital. Anticoagulant therapy (coumarins) is pre-
scribed to treat and prevent thromboembolic complications and is monitored by
measuringthe International Normalized Ratio (INR). Both continuation and monitoring
of coumarin therapy are important to prevent thromboembolic events and bleeding
complications. (10-12) If either medication or monitoring is discontinued, the preventive
effect of medication is lost, and risk of bleeding may increase. (13) In the Preventable
Hospital Admissions Related to Medications (HARM) study, anticoagulants were
identified as one of the major causes of medication-related hospital admissions (5.6% of the
unplanned hospital-related admissions). (9) In addition, anticoagulation control is poorly
controlled during the prehospitalization period which is associated with unplanned
hospitalizations. (14,15) Correct continuation of anticoagulant therapy during hospital
admission and optimizing therapy quality during hospitalization is essential for patient
safety.

Theaim ofthisstudywastoassess the quality ofanticoagulantcarein termsof continuation
of anticoagulant treatment and monitoring during psychiatric hospitalization and factors
related to discontinuation of anticoagulant care.

Methods

The setting of this study was Altrecht Mental Health Care, a conglomeration of
four psychiatric hospitals in The Netherlands. Altrecht serves a population of
800 o0oo individuals. Both psychiatric and somatic care is provided to patients during
hospitalization. Information wasavailable on unique patient number, gender, date of birth,
zip code, type of care (inpatient/outpatient), start and end date of admission, psychiatric
diagnosisaccordingto the Diagnostic and Statistical Manual of Mental Disorders, edition
IV (DSM-1V), date of diagnosis, and information on medication dispensed during
hospitalization (e.g. unique patient number, dispensed medications, dosage, start and
end date of dispensing). In The Netherlands, orally administered anticoagulant therapy
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(acenocoumarol/phenprocoumon; ATC group BorA Ao4 and BorA Ao7) for outpatients
is entirely monitored and adjusted by the regional Thrombosis and Laboratory Services
(TLS). (11) Management of anticoagulant therapy of hospitalized patients can either be
transferred to the hospital or continued by the TLS as decided by the physician.

We conducted a retrospective follow-up study of patients admitted to Altrecht between
1 January 2000, and 31 December 2006 who were treated by the TLS and were using
acenocoumarol/phenprocoumon during the 6o days prior to index date and who were
admitted for at least 7 days. Date of admission was considered the index date. The study
was approved by the hospital’s scientific board and performed in accordance with the
Code of Conduct for the Use of Data in Health Research of The Federation of Dutch
Medical Scientific Societies.

The primary study outcome was discontinuation of anticoagulant care. Data on
anticoagulant therapy and INR measurements were collected from the TLS, in addition
to date of birth, gender and zip code. Patients were considered to have discontinuation
of anticoagulant care if the anticoagulant was not continued during the first seven days
of hospitalization and/or there were no INR measurements performed during their
hospitalization. An arbitrary grace period of 7 days was chosen to allow for overlap of
home medication and hospital medication, although in principle, no home medication
is supposed to be used during hospitalization. At least one INR measurement was
required during hospitalization because INR is normally measured once every 2-3 weeks.
The number of patients with a coumarin prescription but no INR measurement (Yes
coumarin; No INR), and patients without a coumarin prescription with/without an
INR measurement (No coumarin; Yes/No INR) were measured. The number of patients
withoutany prescription during the first 7 days of admission or without INR measurement
during hospitalization was measured separately. For discontinuation patients, TLS files
were analyzed for date and reason (intentional vs. unintentional) for discontinuation.
Patient characteristics considered possibly associated with discontinuation were age,
gender, type of coumarin used before the index date (acenocoumarol/phenprocoumon),
duration of hospitalization (7-20; 21-59, 260 days), psychiatric diagnosis, and ward of
admission. Psychiatric diagnoses were grouped by depressive, psychotic, cognitive
disorders, and other/unknown psychiatric disorders. Ward of admission was classified as
psychogeriatric (specialized wards for patients =60 years) or non-psychogeriatric wards.
Crudeand adjusted relative risks (RRs) with 95% confidence intervals (CI) were estimated
for each patient characteristic using a Cox regression analysis. Statistical significance was
determined at p value <o.0s, yielding 95% CI. All statistical analysis was performed using
SPSS, version 19.0.
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Results

One hundred and cleven patients were monitored and treated by the TLS with
acenocoumarol or phenprocoumon within the 6o days before the index date (Table 1).
Mean patient age was 68.7 [standard deviation (SD): 14.2] years, 45.9% were female,
and 80.2% used acenocoumarol; 41.4% patients used anticoagulant therapy for atrium
fibrillation, 12.6% for thrombosis prevention, 15.3% for having an artificial heart valve,
6.3% for preventing myocardial infarction, 23.4% for other indications and in on patient,
the indication was unknown. Median hospital admission duration was 6o.o (range:
7-580) days and 65.8% of patients were admitted to psychogeriatric wards.

Twenty-seven patients (24.3%) had their anticoagulant care discontinued; eight (7.2%)
patients had a coumarin prescription but no INR measurement; 19 (17.1%) patients had
no coumarin prescription with/without an INR measurement during hospitalization.
For 17.1%, no anticoagulant was dispensed during the first week, and 13.5% had no INR
measurement. Risk of anticoagulant care discontinuation was s.30 times higher in patients
admitted to nonpsychogeriatric wards than in patients admitted to psychogeriatric wards
(52.6% vs. 9.6%; RR = 5.30, 95% CI = 2.00-14.00). Patients <60 years were four times
more likely to have discontinuation of anticoagulant care than patients >60 years (61.5%
vs.12.9%; RR =3.99, 95% CI = 1.56-10.21). Patients using phenprocoumon (RR = 1.47, 95%
CI = 0.58-3.74) and with psychotic disorders (RR =133, 95% CI = 0.40-4.34) had higher
risk of anticoagulant care discontinuation, although this was not statistically significant
(Table 1). For patients of whose anticoagulant therapy was discontinuation, TLS files
at the were analyzed for date and reason. For three of the 27 patients (11.1%), there was
information about discontinuation but for the remaining 2.4 (88.9%), no information was
provided to the TLS by the psychiatric hospitals or patient health care providers.
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Table 1: Discontinuation of anticoagulant care.

Patients

Overall 111

Age (years)
<60 26 23.4

=60 85 76.6

Male 60 54.1
Female 51 45.9

Coumarin anticoagulant (before index date)

Acenocoumarol 89 80.2

Phenprocoumon 22 19.8

Duration of hospitalisation (days)

7-20 16 14.4
21-59 39 35.1
>60 56 50.5

Psychiatric diagnosis (DSM-IV) at index date

Depressive disorder 37 333
Cognitive disorders 23 20.7
Psychotic disorder 16 14.4
Other or unknown disorders 35 315

Type of ward at index date

Psychogeriatric wards 73 65.8

Non-psychogeriatric wards 38 34.2

NR: Intrnational Normalized Ratio, RR: relative risk, Cl: confidence interval, DSM-IV: Diagnostic and Statistical

Manual of Mental Disorders, edition IV.

Adjusted for age, gender, type of coumarin used before index date, duration of hospitalisation and psychiatric

diagnosis at index date.

**  Adjusted for type of ward, gender, type of coumarin used before index date, duration of hospitalisation and psychiatric
diagnosis at index date.

b+ percentage of total sample size. Any discontinuation of anticoagulant care is the sum of the two different discontinuation

categories (Yes Coumarin No INR + No Coumarin Yes/No INR).
62 percentage of that subcategory.

*

=x
—

R
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Discontinuation of anticoagulant care categories Relative risks (RR)

Yes coumarin- No coumarin- Any discontinuation Crude RR Adjusted

No INR (%2) Yes/No INR (%2) of anticoagulant (95% CI) RR (95% ClI)
care (%2)

8(7.2) 19 (17.1) 27 (24.3)

6(23.1) 10 (38.5) 16 (61.5) 4.76 (2.21-10.25) 3.99 (1.56 - 10.21)*

2(2.4) 9 (10.6) 11 (12.9) Reference Reference

4(6.7) 11 (18.3) 15 (25.0) 1.06 (0.50 - 2.27) 0.91(0.41 - 1.99)*
4 (7.8) 8 (15.7) 12 (23.5) Reference Reference

6 (6.7) 10 (11.2) 16 (18.0) Reference Reference
2(9.1) 9 (40.9) 11 (50.0) 2.78 (1.29 - 5.99) 1.47 (0.58 - 3.74)*

2 (12.5) 4 (25.0) 6 (37.5) 2.33 (0.83 -6.56) 1.47 (0.50 - 4.32)*
3(7.7) 9(23.1) 12 (30.8) 1.92 (0.81 - 4.54) 1.61 (0.67 -4.32)*
3(5.4) 6 (10.7) 9 (16.1) Reference Reference

3(8.1) 6(16.2) 9 (24.3) Reference Reference

1(4.3) 2(8.7) 3(13.0) 0.54 (0.15-1.98) 0.82 (0.21 -3.22)*
2 (12.5) 3(18.8) 5(31.3) 1.29 (0.43-3.83)  1.33(0.40 - 4.34)*
2 (5.7) 8(22.9) 10 (28.6) 1.18 (0.48 - 2.89) 0.78 (0.31-1.97)*

Discontinuation of Anticoagulant Care During Admission in a Psychiatric Hospital

2(2.7) 5 (6.8) 7(9.6) Reference Reference
6(15.8) 14 (36.8) 20 (52.6) 5.49(2.32-12.98)  5.30(2.00 - 14.00)**
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Discussion

Admission to a psychiatric hospital leads to discontinuation of anticoagulant care in
24.3% of patients and is most frequently seen in patients admitted to non-psychogeriatric
wards.

Discontinuation of anticoagulant care could be related to psychiatric condition, lack of
admission information on somatic disease, or the ward of admission. Poor psychiatric
condition likely means the highest priority is given to treating symptoms, possibly with
less attention to somatic condition. (16) Psychiatric condition could also result in patient
noncompliance before and at the time of hospitalization. Unintended discontinuation
occurs during admission in general hospitals. (3, 5, 7) Lack of information about somatic
disease and medication history may also result in unwanted discontinuation of somatic
care at psychiatric hospitalization. Health care providers get information about somatic
diseases and medication from the patient, their family, by contacting the patient’s general
practitioner, or the community pharmacy. In The Netherlands, each patient has a single
general practitioner and the majority has a single community pharmacy responsible for
their medication. TLS is responsible for INR measurements and dosage adjustment of
anticoagulant therapy. Care is generally well organized due to short communication lines.
Despite direct communications, discontinuation of anticoagulant care occurred in our
study. During the study period, no guidelines for patient reconciliation at hospitalization
were available. Since 1 January 2011 guidelines are in place in The Netherlands for transfer
of information on medication at hospitalization and discharge. (6)

For patients whose anticoagulant therapy was discontinuation, TLS files were analyzed
for date and reason of discontinuation. In our study, there was TLS information about
discontinuation for only three of the 27 patients (11.1%). These patients were considered to
have discontinued therapy intentionally. For the remaining 24 patients, no information
was provided by the psychiatric hospitals or patient health care providers. Therefore,
for these 24 patients (88.9%), discontinuation of anticoagulant care was considered as
most likely unintentionally. Discontinuation of anticoagulant therapy is one example of
the critical link between outpatient and hospital care. We do not know if other somatic
therapies are discontinued during hospitalization. Continuation of somatic therapies in
a psychiatric hospital is important for effectiveness and safety of therapy for the patient.

In our study, it is evident that ward of admission plays an important role; patients
admitted to nonpsychogeriatric wards were clearly at a higher risk of anticoagulant care
discontinuation than those admitted to psychogeriatric wards. The difference between
psychogeriatric wards and non-psychogeriatric wards is the highly integrated nature
of psychiatric and somatic care at psychogeriatric wards without regards to the type
of physician responsible for patient care. In nonpsychogeriatric wards a psychiatrist is
ultimately responsible for both somatic and psychiatric care and a general practitioner
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can be consulted for somatic care. Psychiatrists in non-psychogeriatric wards focus on
the patient’s psychiatric status and are probably less often confronted with patients
suffering from complicated somatic illnesses than psychiatrists and/or geriatricians in
psychogeriatric wards. Also, their knowledge regarding complicated somatic diseases is
likely to be less than that of psychiatrist and/or geriatricians in psychogeriatric wards due
to less experience.

This is the first study we are aware of to investigate discontinuation of anticoagulant
care during psychiatric hospitalization. Reasons for hospitalization were not investigated;
however, it is highly unlikely that discontinuation of anticoagulant care was intended due
to the psychiatric condition of the patient in most cases (88.9%) and was unlikely the cause
of psychiatric hospital admission. (17) Although the consequences of discontinuation
were not studied, discontinuation of chronic anticoagulant therapy leads to loss of
its preventive effect. (13) Our study population included two patients hospitalized for
<20 days who were treated with phenprocoumon. The main treating physician could
have decided to skip an additional INR measurement because of the long half-life of
phenprocoumon. On the other hand, hospitalization has been associated with poor
anticoagulation control. (14) Therefore, phenprocoumon users with hospitalization of
<20 days were included.

Conclusions

Admission to a psychiatric hospital leads to discontinuation of anticoagulant care in 24.3%
of patients. Patients admitted to non-psychogeriatric wards are five times more at risk
of anticoagulant care discontinuation than patients admitted to psychogeriatric wards.
More research is needed regarding reasons and clinical consequences of discontinuation
of anticoagulant care. Discontinuation of other somatic therapies during psychiatric
hospitalization should be investigated.
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Introduction

Change of health care setting, e.g. admission to and discharge from a hospital, is often
accompanied with changes in patients’ medication. (1-6) Studies show that 40-98% of
patients discharged from a general hospital have one or more medication changes after
discharge, e.g., discontinued or started a medication. (2, 6) Medication discontinuation
can be intentional and unintentional. Intentional medication discontinuation may be
due to medication review in the hospital given the patients’ condition. Unintentional
medication discontinuation can occur due to insufficient communication (including
associated administrative errors) between health care providers from primary and
secondary care and unclear prescribing responsibilities. (7, 8) In addition, when patients
are discharged, the responsibility for medication management shifts from the health
care provider to the patient. Patients may decide not to refill medication or not to take
medication as prescribed (non-adherence). (8-12)

For patients discharged from a psychiatric hospital where discontinuation in medication
may relate to the psychiatric medication as well as the somatic medication. Somatic
medication is used for treatment of somatic comorbidities and side effects of psychiatric
medication. (3, 13-33) In two earlier studies we showed that psychiatric hospitalization
is associated with discontinuation of somatic medication such as anticoagulant care
and cardiovascular medication. (1, 34) Discontinuation of psychiatric as well as somatic
medication may influence patients’ health. (12) Up to now, most studies on medication
discontinuation at transition of care have been performed in general hospital settings
but little is known about the medication discontinuation in patients discharged from
a psychiatric hospital. Therefore, the aim of this study was to assess discontinuation
and other changes in psychiatric and somatic medication in patients discharged from a
psychiatric hospital.

Methods

Setting

The Psychiatric Case Register Middle Netherlands (PCR-MN) contains the inpatient
and outpatient care of psychiatric services in the province Utrecht, The Netherlands. (35)
The setting of our study was Altrecht institute for mental health care within PCR-MN,
a conglomeration of four psychiatric hospitals serving about 800,000 inhabitants in the
central region of The Netherlands. The hospitals had a total of 746 beds in 2013, treating
patients with a wide range of mental diseases and providing both inpatient and outpatient
care. (36) Inpatients’ medication was provided by the hospital pharmacy in Altrecht.
These files included information on unique patient number, gender, birth date, type of
care (inpatient and outpatient), and start and end of admission from 2006. Medication
was coded according to the World Health Organization (WHO) anatomical therapeutic
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chemical and the Defined Daily Dose (ATC/DDD) coding system. (37) Information
about medication use included the start and end of use, type and dosage of medication
used. Information on outpatient medication use for patients insured with Achmea
(the largest insurance company in the region) was available from the Achmea Health
Database. The study was approved by the institution’s scientific board, and performed in
accordance with The Federation of Dutch Medical Scientific Societies’ Code of Conduct
for the use of data in Health Research.

Design & Study Population

A retrospective follow-up study was conducted in psychiatric patients of all ages who had
been hospitalized for at least 7 days and were discharged from one of the four psychiatric
hospitals between 1 January 2006 and 31 December 2009. Day of discharge was defined
as the index date. Hospitalizations with less than 7 days elapsing between discharge and
the following admission were considered as one hospitalization. Patients were selected if
information on their outpatient medication use was available for at least three months
after psychiatric hospitalization. The choice of three months follow-up is based on the
most common prescription duration for medication in The Netherlands. The study
period included psychiatric hospitalization and three months after discharge or until
rehospitalization whichever came first (Figure 1).

Psychiatric and/or Somatic medication:

Discontinued/ Started/ Switched / Add-on / Continued?

0 - 3 months

Hospitalization .
P aﬁef dlSChB.rgC

Inpatient use Outpatient use

Figure 1: Time of follow-up. The medication dispensed during the three months after discharge was compared to the
medication used during the last two days of hospitalization.

Medication was divided in two classes, namely “any somatic medication” and “any
psychiatric medication” (Appendix 1). Furthermore, frequently used somatic and
psychiatric medications were classified by indication (Appendix 1). (14) Somatic
medication was classified as follows: cardiovascular medications, laxatives, acid and bowel
related medications, anti-cholinergic medications, asthma and COPD medications,
lipid lowering medications, vitamins, analgetics, antidiabetics, dermatologicals, thyroid
medications, and antibiotics and antifungals. Psychiatric medication was classified as
antipsychotics, antidepressants, mood stabilizers, anxiolytics and sedatives and other
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psychotropics. Additionally, we defined an “any medication” class including all somatic
and psychiatric medication. Prescriptions of over the counter medication, contraceptives,

dermatologicals and other preparations without an active substance were excluded.

Outcomes

The main outcome of this study was discontinuation of psychiatricand somatic medication
after discharge from a psychiatric hospital. Medication was considered discontinued when
medication used during the last two days of hospitalization was not dispensed during the
three months after discharge. Discontinuation after discharge is considered likely to be
unintentionalifthediscontinued medication wasused beforeadmissionand duringthelast
two days of hospitalization. Therefore, it was also investigated whether the discontinued
medication was dispensed during the three months prior to hospitalization usingthe ATC
code level 4. This was performed for patients where medication history was available for
the three months prior to the psychiatric hospitalization. The other medication changes
after discharge were defined as start, switch, add-on, and continuation. Patients were
classified as starters if they got a medication dispensed post discharge, which was not
used during the last two days of hospitalization. To investigate if these were restarters, any
dispensing of the medicine (ATC code level 4) was investigated during the three months
prior to hospitalization. This was performed for patients where medication history was
available for the three months prior to the psychiatric hospitalization. Restarters are
assumed to be unintentional for psychiatric medication because otherwise it would be
used during the last two days of hospitalization. If patients got dispensed a medication
within the same therapeutic group (same ATC level 4 code, for example switching from
haloperidol to quetiapine) then they were classified as switchers. When patients got two
medications after discharge matching the ATC code level 4 of a medication used during
the last two days of hospitalization, the medication closest to the index date was used
to define the category of use. Patients were classified in the add-on category when after
discharge the same medication was simultaneously dispensed with another medication
from the same therapeutic group (same ATC level 4 code, for example olanzapine with
halopeidol). When medication used during the last two days of hospitalization was
dispensed within three months after discharge the patients were classified as continuers.

Data Analysis

Incidences of discontinuation, start, switch, add-on, and continuation of medication
after discharge from a psychiatric hospital were investigated. Patient characteristics
possibly associated with discontinuation of medication were investigated including
gender, age (<4syears; 45-59 years; >60 years), duration of hospitalization (categorized
in tertiles to obtain three equally divided groups: 7-36 days; 37-96 days; =97 days),
diagnosis at discharge according to DSM-IV TR, type of ward at discharge, and use of
as-needed medication before discharge. DSM diagnoses were classified as: schizophrenia
and psychotic disorders; bipolar disorders; depressive and anxiety disorders; delirium,
dementia, amnestic and other cognitive disorders (cognitive disorders); substance-related
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disorders; and other diagnosis and unknown diagnosis. (1, 34) Cox proportional hazards
regression was conducted to estimate the relative risks of discontinuation for each patient
characteristic with 95% confidence intervals. Statistical significance was determined at
P<o.0s. Time was considered as constant. The data analysis was performed using IBM
Software package SPSS 20.0 for Windows.

Results

1324 patients were included in this study. Their mean age was 44.8 years (Standard
Deviation (SD) 18.8 years), 664 (50.2%) were male and the mean patients’ GAF score
was 48.6 (SD: 11.9) (Table 1). The most common diagnoses were schizophrenia and other
psychotic disorders (35.9%), depressive and anxiety disorders (28.9%), and substance-
related disorders (20.4%). Median duration of hospitalization was 63 days (range 7-1424
days) with 1047 (79.1%) of the patients being discharged from nonpsychogeriatric wards.
The majority of the patients (81.3%) used at least one medication during the last two days of
hospitalization of which 83.6% used a psychiatric medication. The most commonly used
psychiatric medication were anxiolytics and sedatives (64.2%), followed by antipsychotics
(48.6%), antidepressants (34.8%), and mood stabilizers (15.6%). More than half (58.5%)
of the patients used at least one somatic medication of which 22.1% used cardiovascular
medications, 15.9% laxatives, and 15.4% acid and bowel medications (Table 2).

69.8% (752) of the 1077 patients discontinued at least one medication after discharge
(Table 2), thus medication was not dispensed after discharge. Of 1029 patients using
psychiatric medication 47.2% discontinued at least one psychiatric medication. 850
patients used anxiolytic and sedative, which 52.1% of them discontinued. 35.2% of the 71
other psychotropics users were also discontinuers, followed by 25.2% of 64 4 antipsychotic
users, 14.6% of 206 mood stabilizer users, and 13.9% of 461 antidepressant users.
Somatic medication was discontinued in 48.8% of the 774 patients with the chronic
used discontinued somatic medications being cardiovascular medication (28.4% of 292
patients), acid and bowel related medication (24.5% of 204 patients), antidiabetics (22.6%
of 84 patients), and lipid lowering medication (15.8% of 114 patients). Discontinuation
of any medication was 69.8% as mentioned. When only chronic used medication was
included (excluding vitamins, antifungals and antibiotics, and dermatologicals and
as-needed medication), 39.7% of 1067 patientsstill had any medication discontinued, 2 4.3%
(of 1029) discontinued any psychaitric medication, and 47.5% (of 600) discontinued any
somatic medication. 92.2% (693 of 752) of the patients where medication was discontinued
at discharge had 3 month medication history prior to hospitalization available. 44.4% of
these patients got the discontinued medication dispensed prior to hospitalization.
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Table 1: Characteristics of the study population.

Characteristics %/SD/Range
Gender (%)

Male 664 50.2
Mean age in years (SD) 44.8 18.8
<45 years 707 53.4
45 - 59 years 319 24.1
>60 years 298 22.5
Median duration of hospitalization (range) 63.0 7-1424
7-36 days 445 33.6
37-96 days 437 33.0
>97 days 442 33.4
Mean GAF score (SD) 48.6 11.9
0-25 42 3.2
26-50 658 49.7
51-100 439 33.2
Unknown 185 14.0

Time to rehospitalization (%)

7 days - <1 month after discharge 98 7.4
1 - <2 months after discharge 58 4.4
2 - <3 months after discharge 60 4.5
>3 months or no rehospitalization 1108 83.7

Diagnosis at discharge (%)"

Schizophrenia and other psychotropic disorders 475 35.9
Depressive and anxiety disorders 382 28.9
Substance-related disorders 270 20.4
Cognitive disorders 122 9.2
Bipolar disorders 118 8.9
Other diagnosis 365 27.6
Unknown 96 7.3
Type of ward at discharge (%)

Nonpsychogeriatric 1047 79.1
Psychogeriatric 277 20.9
Year of discharge (%)

2006 249 18.8
2007 354 26.7
2008 405 30.6
2009 316 239

* Total exceeds 100% because of multiple diagnoses.
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47.4% of the patients started a medication during follow up that was not used during the
2 days prior to discharge. 21.7% of the patients started a psychiatric medication and 37.8%
a somatic medication, respectively. 91.1% (571 of 627) of patients who started a medication
after discharge had 3 month medication history prior to hospitalization was available.
For almost half (46.6%) of the patients, the medication started after discharged was also
dispensed in the three months prior to hospitalization.

About 4.5% switched a psychiatric medication, which most often occurred for anxiolitics
and sedatives (3.1%) and antipsychotics (2.8%). 5.6% of the patients switched somatic
medication after discharge with the most frequent switches for acid & bowel related
medications (9.3%) and analgesics (5.6%). 1.8% of the patients got an add-on medication
dispensed after discharge. When stratified, 0.9% of the patients were classified as add-on
for a psychiatric medication and 0.9% were classified as add-on for a somatic medication.
9.7% of the patients switched medication after discharge (Table 3).

13.7% of the 1077 patients continued all medication after discharge. 27.5% of the 1077
patients continued all medication after discharge without switching or discontinuing but
started a medication that was not used during hospitalization (Figure 2, Table 2). Half
(50.1%) of the 1029 users of any psychiatric medication continued all their psychiatric
medication, and 31.4% of the 774 patients using somatic medications continued after
discharge. The medication most commonly continued were mood stabilizers (85.4%),
followed by antidepressants (84.4%) and antipsychotics (72.4%).

100%

90%

80%

70%

60%

» Discontinue

50% ® Discontinue + Switch

m Switch
40%

m Continue

30%

20%

10%

0%
Any somatic medication  Any psychiatric medication Any medication

Figure 2:  Proportion of patients discontinued, discontinued and switched, switched, and continued (without any
medication switched or discontinued) any, psychiatric and somatic medication after discharge from a psychiatric
hospital.
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Males (RR = 115, 95% CI = 0.99-1.33) and patients with schizophrenia and other
psychotropic disorders (RR = 1.10, 95% CI = 0.95-1.28) had a slightly higher risk of
medication discontinuation after discharge, although this was not statistically significant.
Patients <45 years and 45-59 years had lower risk (of medication discontinuation when
compared to patients 260 years or RR = 0.86, 95% CI = 0.72-1.02) and RR = 0.91 (95%
CI = o.75-1.11), respectively. Patients with shorter hospital admissions (7-36 days) had a
lower risk of discontinuation (RR = 0.88, 95% CI = 0.74-1.05) than patients with longer
hospitalizations (297 days). Patients discharged from nonpsychogeriatric wards had an
RR of 0.88 (95% CI = 0.75-1.04) compared to patients discharged from psychogeriateric
wards. No significant difference in risk of discontinuation was found for the year of
discharge. Patients using as-needed medication before discharge had a higher risk
of discontinuing any medication in general (RR = 1.8s, 95% CI = 155-2.20). Risk of
discontinuation was 0.85 times lower for patients with depressive and anxiety disorders
(95% CI = 0.72-0.99), Table 3.

Discussion

Almost 70% of the patients discontinued a medication after discharge from a psychiatric
hospital. Discontinuation of somatic medication was more frequent than psychiatric
medication. Almost half of the patients started a new medication after discharge, which
was not used on the last two days of hospitalization.

Our study is in line with results from carlier studies on medication discontinuation for
patients discharged from a general hospital or when change of setting occurred. (1-6,
34) These showed that 40 to 57% of the patients had a medication discontinued after
discharge and 40 to 98% had a medication change. (1-6) The most frequent discontinued
classes of psychiatric medication were anxiolytics and sedatives. Anxiolytics and sedatives
are often used as-needed and only during hospitalization or unstable periods thus it is
likely that these were not needed anymore after discharge and therefore discontinued.

Discontinuation was higher for somatic medication than psychiatric medication. This
might be partially explained by temporary indications or specific hospital guideline/
practices such as for use of vitamins, dermatologicals, antibiotics and antifungals, laxatives,
and analgetics. Observing high discontinuation after discharge is more likely for some
types of medication as during hospitalization all medication use is registered. This would
explain the high discontinuation rates of analgetics (NSAIDs) as this can be purchased
over the counter without a prescription after discharge. Also, in case of as-needed
medication, e.g. asthma and COPD medication, these might not be refilled regularly
every three months. Furthermore, medication reconciliation around discharge can also
have resulted in intentional discontinuation of some medication. Health care providers
might decide to discontinue a medication due to various reasons such as the medication
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Table 3: Relative risks for patients’ medication to be discontinued after discharge from a psychiatric hospital.
Relative risks (RR)

Characteristics N Discontinuation % Crude RR (95% CI)
Overall 1077 752 69.8

Gender (%)

Male 529 396 74.9 1.15 (0.99-1.33)
Female 548 356 65.0 Reference

<45 years 539 356 66.0 0.86 (0.72-1.02)
45 - 59 years 269 189 70.3 0.91(0.75-1.11)
>60 years 269 207 77.0 Reference

7-36 days 346 227 65.6 0.88 (0.74-1.05)
37-96 days 369 256 71.9 0.93 (0.79-1.11)
>97 days 362 269 74.3 Reference

Diagnosis at discharge

Schizophrenia and other

oohoon deoders 409 303 74.1 1.10 (0.95-1.28)
Depressive and anxiety 5, 190 61.9 0.85 (0.72-1.00)*
disorders

Substance-related 232 172 74.1 1.08 (0.91-1.28)

disorders

Type of ward at discharge

Medication Discontinuation in Patients After Discharge From a Psychiatric Hospital

Nonpsychogeriatric 822 556 67.6 0.88 (0.75-1.04)
Psychogeriatric 255 196 76.9 Reference
Year of discharge (%)
2006 179 114 63.7 0.84 (0.67-1.06)
2007 290 190 65.5 0.87 (0.71-1.06)
2008 344 248 72.1 0.95 (0.79-1.15)
2009 264 200 75.8 Reference
Yes 732 599 81.8 1.85 (1.55-2.20)*
No 345 153 44.3 Reference

* p<0.05

not being needed anymore; inappropriateness of some medication or inappropriate
polypharmacy. (38) However, in our study discontinuation and other changes due to
medication reconciliation are unlikely as guidelines for medication reconciliation or for
transfer of information on medication at hospitalization and discharge were only made
available after the study period (from January 2011). (34, 39) Another reason for observing
medication discontinuation might be due to the patients not refilling medication that
they might have at home. However, medication used chronically is refilled regularly.
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Patients’ noncompliance, which has been reported to be ca. 50% among psychiatric
patients, can also result in not refilling prescriptions regularly, resulting in observed
discontinuation in our study. (10-12, 33) Medication changes can also have occurred
unintentionally. Patients’ medication can be discontinued or changed unintentionally
after discharge from hospital due to insufficient communication between health care
providers of primary and secondary care or insufficient communication between patients
and health care providers. Discontinuation of somatic medication can occur due to late or
non-arrival of information during the transition from secondary care to primary due to
administrative errors or if information from secondary care is not registered in the patient
files in the primary care. (5) Discontinuation of the somatic medication can also occur
if general practitioners (GPs) are not informed about changes in the pharmacotherapy
upon discharge. GPs are often responsible for prescribing the somatic medication after
discharge and patients are responsible for continuation of their health care. If the GP
does not prescribe medication then patients needs to take actions by themselves to get
a prescription or continue the medication as it was during the hospitalization. The GP
does not have an overview nor does not monitor the continuity of health care. Patients
have to take care of their medication with their health care providers from primary care,
e.g. the GPs and the ambulatory psychiatrist, when they are discharged. Patients need to
communicatewithdifferenthealth care providersfor theirhealth care. Some patients might
tind this difficult and may not succeed in organizing their health care and thus in getting
a prescription for their medication. The ambulatory psychiatrist treating outpatients is
responsible for the psychiatric pharmacotherapy. The psychiatrist from secondary care
prescribes only the first prescriptions of the psychiatric medication, which are dispensed
after discharge. Discontinuation of psychiatric as well as somatic medications, whether
intentional or unintentional, may influence patients” health positively or negatively. (12)
It is unknown whether patients and health care providers know that medication was
discontinued or changed after discharge whether it was intentionally or unintentionally.
Earlier studies in patients discharged from general hospitals have shown that medication
changes are documented in less than 50% of the patients. (s, 40)

Medication discontinuation might have clinical consequences. We found that 28.4% of
the patients discontinued cardiovascular medications, 15.8% lipid lowering medications,
and 22.6% antidiabetics which is reason of concern. Cardiovascular medications, lipid
lowering medications and antidiabetics are examples of medication that should be used
chronically. Discontinuing these medications can lead to destabilization of hypertension,
cholesterol, and blood glucoses control. On the other hand, discontinuation of some
medication might be warranted such as discontinuing medication that is not appropriate
(anymore) like anxiolytics and sedatives. It is therefore important that discontinuation
in patients’ medication should be well documented and transferred between health care
providers when patients are discharged to prevent medication errors and possible related
harms. (40)
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In our study, start of a medication after discharge was investigated and specifically if
patients got medications dispensed that were prescribed prior to hospitalization.
Almost four out of five patients started a medication that was also used before the
psychiatric hospitalization. We did not have information on the reason for starting
these medications. Different scenarios for starting are possible such as having to be used
again after discharge, or because they were temporary or unintentionally discontinued
during the psychiatric hospitalization, or they were unintentionally started again after
discharge. (38) For example, among the psychiatric medication antipsychotics (4.4.2%)
and antidepressants (50.0%) around half of the starters were restarters. This means that
the medication was used before admission but was not used anymore during the last
two days of hospitalization. During psychiatric hospitalization treatment of psychiatric
diseases are evaluated and changed if needed till patients” disease and symptoms are
stabilized. If antipsychotics and antidepressants are not part of the treatment then they
are discontinued before discharge and patients are switched to another medication
if necessary. It is therefore highly unlikely that restart of psychiatric medication such
as antipsychotics and antidepressants are intentional which were not used right before
discharge. Of the somatic medications cardiovascular medication (28.8%) was most often
restarted after discharge. We find it highly unlikely that cardiovascular medication
and somatic medication in general was the reason of psychiatric hospitalization.
Cardiovascular medication is usually used chronically. The reason for not using these
medications during hospitalization might be intentional, e.g., not needed or could not be
used due to patients’ situation, or unintentional.

After discharge from a psychiatric hospital 9.7% of the patients switched a medication.
The proportion of patients switched a medication after discharge was smaller than at
hospitalization as reported in our earlier study (27%). (1) At hospitalization hospital
formularies play an important role for switch of medication. Switch at discharge can
occur because patients are switching back to a medication, which were dispensed before
psychiatric hospitalization. At the other hand, for the patients switch of medication is
yet another change of medication and might be worrisome. Patients need to be informed
about the switch and need to be convinced to use the new medication.

To our knowledge, this is the first study investigating discontinuation of psychiatric
and somatic medication after a discharge from a psychiatric hospital. We were able to
study a large number of discharged patients, including a study period spanning several
years for which primary and secondary data were combined. A limitation of our study
is that we did not know medication discontinuations were intentional or unintentional.
In addition, when patients got their medication dispensed after discharge, we assumed
they were using it. However, noncompliance to medication is very common and getting
medication dispensed does not mean that patients are using the medication. (33) In
our study, only dispensed medication was included. We had no information on the
medication patients might still have at home, which could lead to a delayed refill of the
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medication. However, medication used chronically needs to be used as prescribed and
refilled regularly. Another limitation is that a part of the study population had a follow-up
time of 7 days to one month after discharge due to rehospitalization. These patients had
a shorter follow-up compared with other patients having a longer follow-up period and
thus had more time to refill their medication. However, a small proportion of the patients
had a short follow-up (7.4%). The majority of the patients (83.7%) had a follow-up of at
least three months after discharge. Another limitation of our study could be the lack of
information on hospitalization at other hospitals, although we consider this unlikely for
the majority of the patients.

Health care providers need to be aware of the risk of medication discontinuation and
other medication changes after discharge. Change of setting puts patients at a higher risk
for discontinuation of medication. Therefore medication reconciliation and transition of
information are important between health care providers of primary and secondary care.
(5, 38) When health care providers decide to discontinue medication, date and reason
for medication discontinuation needs to be recorded in patient files. Treatment of both
somatic and psychiatric diseases is important for the patient’s overall health. (41) Future
research is needed to assess to what extent medication discontinuation and changes at
discharge are intentional or unintentional and how they influence patients’ overall health.

Conclusions

In conclusion, almost 70% of the patients discontinued one or more medications after
discharge from a psychiatric hospital. Somatic medication was more often discontinued
and started after discharge than psychiatric medication. Medication discontinuation can
be intentional but it seems unlikely that medication intended for chronic use such as
cardiovascular medication had to be discontinued. Also, substantial discontinuation of
psychiatric medication, 25.2% of antipsychotics and 13.9% of antidepressants, is worrisome.
More research is needed to assess if these medication discontinuations and other changes
are intentional or unintentional and its consequences for patients’ overall health.
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Appendix 1:  Medication classes and ATC code(s).

Medication classes ATC CODE(S)

Acid & bowel related medications A02B and AO3A
Laxatives AOGA
Antidiabetics A10A and A10B

BO1A, BO2B, C01, CO2A, CO2C, CO2K, CO2N, CO3, CO4A,

Cardiovascular medications CO7A, COSC, CO8D and C09

Lipid lowering medications C10A and C10B

Asthma and COPD medications RO3A and RO3B

Antihistamines ROBA excl. ROBAEO3, RO6AD02 and RO6AX26

Thyroid medications HO3A and HO3B

Antifungals and antibiotics JO1A,J01C, JO1E, JO1F JO1M, JO1X and JO2A
Analgesics and antirheumatics NO2A, NO2B and MO1A, excl. NO2BEO1 and NO2BE51

A11C,A11D,A11G,A11H and BO3B excl. A11GAO1,

Vitamins A11HAO3, A11HAO2 and BO3BBO1
D except DO1AC09, DO1ACO1, DO1AC02, D10AEO1,
Dermatologicals DO1AE15, D1AF, D11AX01, DO2A A - E/X, DO4ABO7,
D06BB03 and DO6BB06.
Anti-cholinergic medications NO4A

Al ATC codes excl. A11GAO01, A11HAO3, A11HAQ2,
B03BBO1, D01AC09, DO1ACO1, DO1AC02, D10AEQ1,
DO1AE15, D1AF, D11AX01, DO2A A - E/X, DO4ABO7,
D06BB03 and DO6BB06, GO2B, GO3A, NO5, NOG, NO7B,
NO2BEO1, NO2BE51, NO3AFO1, NO3AGO1, NO3AX09
ROGAEO3, RO6AD02 and ROGADO2.

Antipsychotics (excl. lithium) NO5A excl. NOSAN

Any somatic medication

Mood stabilizers (lithium. carbamazepine. valproic acid

- NO5AN, NO3AF01, NO3AGO1 and NO3AX09
and lamotrigine)

Anxiolytics and sedatives (incl. promethazine) NO5B, NO5C and RO6AD02
Antidepressants NOGA
Other psychotropics NO6B, NO7B, NO3AX11 and NO3AEO1

NO5A, NO3AFO1, NO3AGO1 and NO3AX09, NO5B, NO5C,

Any psychiatric medication ROGADO2, NOGA, NOBB, NO7B, NO3AX11 and NO3AEO1
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Introduction

There is ample evidence for the effectiveness of antipsychotics in the treatment of
schizophrenia in reducing the number of recurrent psychotic episodes. (1) Likewise,
patients with treatment failure have a high risk of relapse resulting in acute psychosis,
leading to (re)hospitalizations and considerable economic costs. (2-12) About half of the
patients with schizophrenia have a relapse within a period of two years after their first
psychotic episode. (13) Laan and colleagues reported that 34% of patients discharged
from a psychiatric hospital with treated schizophrenia were readmitted within six
months. Research has shown that patients who are less adherent to antipsychotic
therapy have at least a two times higher risk to be rehospitalized than those that adhere
to antipsychotic therapy. (3,14,15) Studies show that adherence is a problem in patients
suffering from schizophrenia reporting that about half of the patients are non-adherent
to their antipsychotic medication. (12,15,16) Reasons for non-adherence include amongst
others the lack of knowledge of the disease severity, the (fear of) side-effects, difficulty
recognizing their own symptoms, non-effectiveness, not acknowledging the need for
antispychotic therapy or distrust in the effectiveness. (17-20)

Medication use is a dynamic process that can be divided into three phases: initiation,
implementation, and discontinuation. (21) During each phase the patient has the
possibility to adhere completely, incompletely or to not use the therapy at all. The first
phase, initiation consists of starting to use the medication prescribed by the physician.
The second phase, implementation, describes the extent to which a patient’s actual
dosing corresponds to the prescribed dosing regimen. In those that initiate therapy
implementation can be seen/measured as continuous use or with gaps between
antipsychotic prescriptions. The last phase, discontinuation, concerns stopping using the
medication. Different aspects of non-adherence can be measured and different factors
may play a role in influencing adherence to pharmacotherapy in each phase.

Most research investigating adherence to antipsychotic medication has focussed on a
more general approach for assessing adherence, e.g. identifying patients being adherent
or non-adherent during a predefined study period. (2-11,22) By investigating adherence in
a more sophisticated way, i.c., by looking specifically into adherence during each phase
of medication use and investigate the association with rehospitalization, better tailored
interventions could be developed to target non-adherence and subsequently prevent
rehospitalizations.

The aim of this study was to assess the association between non-adherence to
antipsychotics and rehospitalization during the first year after discharge. Non-adherence
to antipsychotic medication was assessed for the three phases of medication use including
initiation, implementation, and discontinuation of antipsychotic therapy.
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Methods

Setting

The Psychiatric Case Register Middle Netherlands (PCR-MN) registers all in- and
outpatient psychiatric care provided in the province of Utrecht, The Netherlands,
including Altrecht Mental Health Care. (23) The setting of this study was Altrecht Mental
Health Care, a conglomeration of four psychiatric hospitals in The Netherlands servinga
population of 800,000 inhabitants, with a total of 746 beds in 2013, treating patients with
a wide range of mental diseases and providing both inpatient and outpatient care. (23)
Medication was provided to inpatients by the institute’s hospital pharmacy. The hospital
files contained information on unique patient number, gender, birth date, psychiatric
diagnosis according to the Diagnostic and Statistical Manual of Mental Disorders-1V,
date of diagnosis, Global Assessment of Functioning (GAF) score, type of care (inpatient
and outpatient), department of admission, start and end of admission and medication use
from 2006. For each patient, data on medication included the start and end date of use,and
type of medication used and dosage. Only patients insured by Achmea health insurance
during the year after psychiatric hospitalization were included. (15) This allowed for
assessment of outpatient medication use in the year after hospitalization. Inpatient data
were anonymously linked to outpatient data. Outpatient medication history contained
all outpatient dispensing information covering prescriptions from general practitioners
and all other physicians. The outpatient medication history contained information
about gender, birth date, date of dispensing and medication dispensed. Medication types
dispensed in The Netherlands are coded according to the World Health Organization
(WHO) anatomical therapeutic chemical and the Defined Daily Dose (ATC/DDD)
coding system. (24) The study was approved by the institution’s scientific review board,
and performed in accordance with The Federation of Dutch Medical Scientific Societies’
Code of Conduct for the use of data in Health Research.

Design and Study Population

This retrospective follow-up study included adult patients (218 years) with a diagnosis of
psychotic disorder (DSM-IV diagnosis codes 293, 295, 297.1, 297.3, 298.8 of 298.9) who
were discharged from the psychiatric hospitals between 2006 and 2009 and were treated
with an oral antipsychotic at discharge (ATC: NosA excl. lithium). For each patient, only
the first hospitalization of seven days or longer during the study period was included. (15)
The study period included psychiatric hospitalization and a follow-up of up to one year
after discharge or until rehospitalization whichever came first (=end of follow-up).

Outcomes
The main clinical outcome in this study was psychiatric rehospitalization within
one year after discharge. A subsequent hospitalization of a patient was considered a

rehospitalization if the time between two subsequent hospitalizations exceeded seven
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days. (15,25,26) Hospitalizations with less than seven days elapsing between discharge and
the following admission were considered as one hospitalization.

Adherence

Adherence to antipsychotic medication (ATC code NosA, excluding lithium) during the
year after discharge was assessed for each of the three phases of medication use — initiation,
implementation, and discontinuation. The theoretical duration of each dispensed
antipsychotic prescriptions was estimated in days based on the number of units dispensed
and the prescribed daily dosage. Patients could get their antipsychotic dispensed too early
or too late resulting in gaps between or overlaps of two subsequent prescriptions. If a
subsequent antipsychotic dispensing was dispensed prior to the theoretical end date of
a previous antipsychotic dispensing, the number of overlapping days was added to the
theoretical end date of the subsequent antipsychotic dispensing, (27)

Initiation, Implementation, and Discontinuation

In The Netherlands, patients are not dispensed antipsychotic medication to take home
from the hospital at discharge. Only when they are discharged just before or in the
weekend they might get antipsychotic medication covering max 2-3 days. Patients are
therefore expected to refill prescription(s) from their community pharmacy during the
first week after discharge. The initiation of antipsychotic medication was first measured
during the year after discharge (0-365 days) and defined as initiating antipsychotic use or
not initiating antipsychotic use. Initiation was further investigated during the 1* month
(o-31 days) and during the 12 months after discharge and divided into the following
categories: antipsychotic dispensed during the 1** week following discharge, during the
2" week following discharge, and >2 weeks following discharge.

For patientsinitiatinguse, theirimplementation and discontinuation ofantipsychotics was

assessed during the 204 ¢ 1pth

month (32-365 days) following discharge. Implementation
and discontinuation of antipsychotic drug use was defined into different antipsychotic
treatment patterns; continuers, irregular users and discontinuers. Patients without
gaps between subsequent antipsychotic prescriptions were defined as continuous users,
patients with gaps between two subsequent prescriptions of <3 weeks were defined as
irregular users and patients with a gap of >3 weeks between prescriptions were defined as

discontinuers.

Confounders

Variables considered as potential confounders were age at discharge, gender, duration
of index hospitalization, history of substance use, number of antipsychotics used at
discharge (1 or 2), and use of depot antipsychotics at discharge. (14,28-30) A confounder
was included in the multivariate analysis when the coefficient for RR changed by >10%.
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Data Analysis

A Kaplan-Meier analysis was performed to measure the time to initiation of the
antipsychotic medication and the time to rehospitalization (One Minus Survival
Function). Risk of rchospitalization during follow up was compared for those not
initiating antipsychotics compared with those initiating antipsychotics. In addition,
the risk was further assessed in those initiating antipsychotic use in the 2" week and
after >2 weeks following discharge when compared with patients initiating during
the first week following discharge (reference). The association between adherence to
antipsychotics and rehospitalization during the different phases of medication was further
estimated for specific time intervals using a risk set design. This involves comparing
patients hospitalized with those not (yet) hospitalized at each moment during the follow
up time that rehospitalization occurs. Initiation was assessed during the first month
following discharge comparing risk of rehospitalization in those initiating antipsychotic
use in the 2" week and in those initiating >2 weeks following discharge with the risk
of rehospitalization in patients initiating use during the first week following discharge
(reference). For the implementation and discontinuation, the risk of rechospitalization
for irregular users and discontinuers was compared with the risk of rehospitalization in

" months) as well as

continuous users (reference) for the whole follow up period (2" to 12¢
for the time intervals including the 2™ and the 3* month (32-93 days), 4™ to 6" month
(94-183 days) and 7% to 12" month (184-365) following discharge. Relative risks (RR) of
rehospitalization were measured by means of cox proportional hazards regression ashazard
risks with 95% confidential intervals (95% CI). Statistical significance was determined

Cpx

at p value <o.0s. Results are indicated in this paper with “*” when p<o.os, when

“**” when p<o.oor. First, crude relative risks for the association between

p<o.or, and
antipsychotic adherence and rehospitalization were assessed. Second, relative risks for
the association between antipsychotic adherence and rehospitalization were adjusted for
potential confounders. All data analysis were performed using IBM Software package

SPSS (version 20.0), and statistical software R (version 2.15.1) for Windows.

Results

A total of 320 patients was included. The mean age was 42.5 years (Standard Deviation
(SD): 15.2), 206 (64.4%) were male and most patients (72.5%) were diagnosed with
schizophrenia (Table 1). The mean patient GAF score was 44.9 (SD: 12.6) and median
duration of hospitalization was 64.0 days (range: 7-1409). 296 (92.5%) patients used only
oral antipsychotics and 24 patients (7.5%) used both oral and depot oral antipsychotics
at discharge. 87.2% of the 320 patients picked up their antipsychotic medication during
one year after discharge with most patients (77.8%) picking up their antipsychotic within
one month (Figure 1). Most patients got an olanzapine dispensed after discharge (30.6%)
followed by risperidon (16.3%). 142 (44.4%) patients were rehospitalized within one year
after discharge (Figure 2), 34 (10.6%) during the 1 month, 33 (10.3%) during the 2" and

95

The Effect of Non-adherence to Antipsychotics on Rehospitalization in Patients with Psychotic Disorders



3 month, 32 (10.0%) during the 4™ to 6" month. The median time to rehospitalization
was 126 days (range: 7-364).

Table 1: Patient characteristics at discharge.

Characteristics N patients

Total 320

Mean age (years, SD)

42.5 (15.2)

<45 years 192 (60.0%)
45 - 59 years 81 (25.3%)
>60 years 47 (14.7%)
Gonter
Male 206 (64.4%)
Diagnosis of psychotic disorders
DSM-IV 298.x - brief psychotic disorder 79 (24.7%)
DSM-IV 295.x - schizophrenia 232 (72.5%)
Other diagnosis: DSM-IV 293.x - psychotic disorder due to medical condition or 9 (2.8%)

DSM-IV 297 x - delusional disorder

Psychiatric co-morbidities (DSM IV-codes)

J211dSOF 21437165 v whoL] aT4vqasi(T 4a1fy a4v?) JranaIvuLivyJ Jo Lyinuzunor)

History of substance use 55 (17.2%)
No history of substance use 265 (82.8%)
Median duration of baseline hospitalization (range) 64.0 (7-1409)
7 -20 days 57 (18.2%)
21 - 59 days 97 (30.8%)
>60 days 166 (50.9%)
Used single oral AP 290 (90.6%)
Used two oral APs 30 (9.4%)

Oral/depot antipsychotic used within 7 days before discharge

Used only oral AP

296 (92.5%)

Used oral AP and depot AP

24 (7.5%)

Patients that did not initiate antipsychotic medication had a greater risk (RR = 3.6s,
*

95% CI: 2.42-5.51"**, adjusted for age, diagnosis and history of substance use) to be
rehospitalized compared with patients that initiated antipsychotic medication. Patients
that initiated antipsychotic medication use during the 2" week after discharge had an
RR of 0.96 (95% CI: 0.52-1.77*) and those that initiated after 2 weeks had an RR of 0.42
(95% CI: 0.23-0.75**) of being rehospitalized within a year after discharge compared with
those who initiated during the 1** week after discharge. However, when assessing the risk
of being rehospitalized in the first month following discharge we found a fourfold higher
risk of rehospitalization in those initiating use during the 2" week after discharge (RR =

4.14, 95% CI: 1.43-12.03"*) when compared with those that started during the first week

96



(Table 2). None of the patients that initiated AP use after >2 weeks from discharge was

rehospitalized in the first month thus the RR could not be assessed.
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Figure 1: Time from discharge until an antipsychotic medication is dispensed from the community pharmacy.
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Figure 2:  Proportion of patients with psychotic disorders rehospitalized during a year following discharge from a
psychiatric hospital.
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Table 2:  The risk of rehospitalization during the initiation phase of antipsychotic drug use (N=279).

Patients 15t month! 12 mon
RR

Initiated RR RR RR
Crude Adjusted Crude Adjusted
In 1t week Ref Ref Ref Ref
In 2" week 4.43 (1.52-12.89)** 4.14 (1.43-12.03)** 1.02 (0.56-1.86) 0.96 (0.52-1.77)
After >2 weeks NA NA 0.48 (0.27-0.85)* 0.42 (0.23-0.75)**

* p<0.05. **p<0.01.
Ref = Reference. NA=Not applicable.
1 Adjusted for use of depot antipsychotics.

2 Adjusted for diagnosis, age, and history of substance abuse.

Table 3: The risk of rehospitalization during implementation and discontinuation phase for those initiated antipsychotic
medication during 1% month after discharge (N=249).

Adherence 2™ to 12" month?! 2" to 3" month? 4t to 6'" month® 7' to 12" month*
RR RR RR RR RR RR RR RR
Crude Adjusted  Crude Adjusted Crude Adjusted Crude Adjusted
Continuers ~ Ref Ref Ref Ref Ref Ref Ref Ref
Irregular 1.10 1.12 0.73 0.73 1.08 1.26 1.54 1.69
users (0.66-1.84) (0.67-1.87)  (0.26-1.99) (0.26-1.99)  (0.41-2.85) (0.47-3.39) (0.73323)  (0.80-3.57)
Dis- 1.84 2.29 2.63 2.63 4.47 5.68 0.56 0.63

continuers (0.95-3.53) (1.18-4.46)*  (0.76-9.13) (0.76-9.13)  (1.71-11.65)**  (2.09-15.48)*** (0.13-2.39) (0.15-2.69)

* p<0.05. **p<0.01. ***p<0.001

R = relative risk. 95% Cl = 95% Confidence Interval
Adjusted for diagnosis, age, and history of substance abuse.
There were no confounders.
Adjusted for diagnosis and number of antipsychotics.
Adjusted for diagnosis.

A& W N =g

Implementation and discontinuation were assessed for those patients that initiated
antipsychotic during the 1* month after discharge, Table 3. Risk of rehospitalization
for irregular users was 1.12 times higher than for continuous users during the 2™ o 2t
month after discharge (RR = 1.12, 95% CI = 0.67-1.87). Although not significant, the risk
was lower during the 2™ and 3™ month (RR = 0.73, 95% CI: 0.26-1.99) in irregular users,
but increased during the 4™ to 6™ month (RR = 1.26, 95%CI: 0.47-3.39) and the 7" to 12t
month (RR = 1.69, 95% CI: 0.80-3.57). On the other hand, discontinuers had a twofold
risk of being rehospitalized during the 2™ to 12" month (RR = 2.29, 95% CI: 1.18-4.46%)
when compared with those continuing antipsychotic use. This risk was also present
during the 2 and 3" month (RR = 2.63, 95% CI: 0.76-9.13) and increased to 5.68 (2.09-

h month discontinuers

15.48***) during the 4™ to 6™ month. Only during the 7% to 12"
were less frequently rehospitalized (RR = 0.63, 95% CI: 0.15-2.69) but this did not reach

statistical significance.



Discussion

The aim of this study was to assess the association between non-adherence to
antipsychotic medication and rehospitalization during the first year after discharge.
Non-adherence to antipsychotic medication was assessed for the three phases of
medication use being initiation, implementation, and discontinuation. We found that
not initiating antipsychotic medication after discharge was associated with a higher risk
of rehospitalization. Further, those that did not initiate antipsychotic medication within
the first week after discharge had a higher risk of rehospitalization during the 1** month
following discharge. In addition, patients that did start, but subsequently discontinued

h

antipsychotic medication had a twofold risk of rehospitalized during 2™ to 12" month

after discharge when compared with those that continued antipsychotic therapy.

Almost half of patients (44.4%) included in our study were rehospitalized within one
year after discharge, which is comparable with what has been reported in earlier studies.
(2-12) The rate of rchospitalization was highest during the first two months after
discharge (Figure 1). Although few carlier studies have distinguished between moments
of rehospitalization, this is in line of the results of Zilber and colleagues. They showed
that rehospitalization of psychiatric patients was highest during the 1** month after
discharge. (25) Most patients, or 77%, initiated antipsychotic use within one month from
discharge which is comparable with results from Reutfors and colleagues reporting that
53.1% (95% CI: 49.9-56.4%) initiate antipsychotics within one week and 80.2% within 6
months (95% CI: 77.4-82.8%) after discharge. (26)

In our study we found that initiation of antipsychotic medication is associated with risk
of rehospitalization. Patients not initiating antipsychotic medication had a higher risk of
being rehospitalized within a year following discharge. In addition, patients initiating in
the 2™ week or later and those who did not initiate antipsychotics were more frequently
rehospitalized during the 1** month after discharge. This is in line with earlier findings
although other studies use different adherence measures. Not using antipsychotics
continuously and having gaps in antipsychotic medication are frequently associated with
(re)hospitalization. (2-5,7,9,10,13-15,26,31,32) For instance, Boden et al. reported that no
initiation of antipsychotic medication after discharge was accompanied with higher risk
for patients to be rehospitalized. (14)

In our study, non-adherence was associated with higher risk of rehospitalization. Irregular
users seemed to have a 1.12 to 1.69 higher RR to be rehospitalized than continuous
users during the whole year after discharge, although not statistically significant. Also,
discontinuers had a significantly twofold increased risk of rehospitalization when
compared with those continuing use. This is comparable with earlier findings that
show that gaps between antipsychotic prescriptions and antipsychotic non-adherence in
general is associated with risk of rehospitalization. (2-5,7,9,10,13-15,31-33) Relative risk for
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h month after discharge compared with

discontinuers was only lower during the 7" to 12°
continuous users. However, these were patients that had been treated with antipsychotics
for at least 7 months without a relapse thus these might represent patients with a milder

discase severity.

Non-adherence to antipsychotic therapy is often not actively monitored and can therefore
be overlooked by the patients’ care providers. (33) Community pharmacists have a unique
insight into patients’ use of medication and could play an important role in intervening
and signaling when patients engage in non-initiation, insufficient implementation or
discontinuation. Early identification of patients with a high risk for rehospitalization
is important as it allows for intensifying the monitoring of these patients which could
prevent rehospitalization. (2-11) Patients at risk for non-adherence should therefore be
identified and strategies developed to improve their adherence during the various phases
of medication use. These could be in form of patient participation, educating patient about

their medicines, or a more intensive cooperation between psychiatrists and pharmacists.

To the best of our knowledge, this is the first study that investigated the association
between adherence to antipsychotic drugs by looking specifically at the different
phases of medication use (i.e. initiation, implementation, and discontinuation) and
rehospitalization in patients with psychotic disorders. Previous studies often apply a
more general classification of patients as adherent or non-adherent and do not distinguish
between different phases of antipsychotic use. Our method allows for the identification
of specific intervention points that can be tackled in future research on minimization of
relapse in patients with psychotic disorders.

We assumed that patients with a psychotic disorder should be prescribed antipsychotic
medication after discharge based on the applicable guidelines, which state that patients
need to continue their medication for at least 1 year after reaching remission. (34.35) No
information was available on disease status, support of relatives to refill medication,
and therapeutic alliance between patients, reason of rehospitalization and their health
care providers to distinguish between intentional or unintentional antipsychotic
discontinuation. The different phases of adherence were based on refills. We did not
know how patients used their medication at home. (36) A limitation of our study could be
that we did not have information about hospitalization in other hospitals, which would
have led to an underestimation of rehospitalizations. Patients could have been admitted
to another psychiatric hospital if they migrated to another province or when the included
psychiatric hospitals were full. However, this seems unlikely for the majority of the
patients. This study was performed in one region in The Netherlands. However, with
regards to patients characteristics the patients included in our study were comparable
with other studies. Olanzapine and risperidon were the most prescribed antipsychotics,
which was also the case in previous studies from Sweden and Finland. (26,37)
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Conclusions

In conclusion, rehospitalization was most frequent during the first two months following
discharge. Not initiating antipsychotic medication is associated with a higher risk of
rehospitalization in patients with psychotic disorders. In addition, discontinuation of

antipsychotic medication during 2™ to 12t

month after discharge was associated with
a higher relative risk of rehospitalization. Patients at risk for non-adherence should be
identified and strategies developed to improve their adherence during the various phases
of medication use. Future, prospective studies are needed to assess to what extent patient

care can then be improved by implementing these strategies.
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Introduction

There is ample evidence for the effectiveness of antipsychotics in the treatment of
psychotic and bipolar I disorders. However, relapse-rates are high in patients with
psychotic and bipolar I disorders discharged from hospital with antipsychotic medication,
leading to episodes of acute psychosis/mania and (re)hospitalizations. Up to 34% of the
patients have a relapse within six months after hospitalization for a psychotic episode.
(12) This has a high impact on quality of life of patients and may lead to considerable
economic costs. (1-15) About half of the patients with psychotic or bipolar I disorders are
(partially) non-adherent with their antipsychotic treatment either by not initiating the
medication, skipping dosages, or discontinuing treatment. (2,11-14,16) In an carlier study
we found that late or no initiation of antipsychotic medication after discharge as well as
discontinuation were associated with a higher risk of rehospitalization. (Chapter 3.2) A
2.4 greater probability of hospitalization has been reported in those who are less than
80% adherent to antipsychotic therapy. (17)

It would be useful to be able to early identify patients at higher risk for rehospitalization in
order to provide these patients with additional support. Previous studies have shown that
patient, disease and treatment characteristics including age, duration of hospitalization,
and severity of disease can be predictors for rehospitalization, as well as type of treatment
and carly non-adherence with antipsychotic medication. (18,19) Health care providers,
both psychiatrists and nursing staff, may have insights in patients’ adherence, which may
be used to predict future success of therapy. (21) It is unknown whether patients’ attitude
towards medication therapy is a predictor for relapse in patients being treated with
antipsychotics. Patients’ attitude towards medication use has two important dimensions:
necessity and concern. Necessity reflects the perceived need for use of the medication
by the patient, while concern measures the fear of negative outcomes from use of the
medication, such as side effects, and addiction. (13,20)

The aim of this study was to predict the risk of rehospitalization in patients treated with
antipsychotic medication discharged from a psychiatric hospital, using patient, disease
and treatment characteristics, patients’ beliefs and attitudes towards antipsychotic
medication, and health care providers’ expectations towards patients’ adherence and
probability of rehospitalization.

Methods

Setting

Thisstudywas performed in nine departments of Altrecht Mental Health Care (Altrecht),
aconglomeration offive psychiatrichospitalsin The Netherlandsservingatotal population
of 800,000 inhabitants. Patients with a wide range of mental diseases are treated here and
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both inpatient and outpatient care is provided. (22) Medication for inpatients is provided
by the external hospital pharmacy Brocacef. The hospital files contain information about
patient characteristics and data on medication use during hospitalization. Information
about patients’ medication dispensed during the six months before and after discharge
was collected from patients’ community pharmacy. Date of discharge was considered as
index date. The study period included the six months following the index date or until
patients were rehospitalized (=end of follow-up) whichever came first. The study was
approved by the institution’s scientific board, and performed in accordance with The
Federation of Dutch Medical Scientific Societies’ Code of Conduct for the use of data in
Health Research.

Design and Study Population

A prospective, observational study was performed in which patients were followed from
discharge up to six months or until rehospitalization, whichever came first. The study
population included adult patients (218 years) with a psychotic or bipolar I disorder that
were treated with oral antipsychotics at discharge (ATC: NosA excl. lithium) and who
were hospitalized for 7 days or longer. (12) Psychotic disorder was defined as having one
of the following diagnoses: DSM-IV diagnosis codes 293, 295, 297.1, 297.3, 298.8 or 298.9
and bipolar disorder I as DSM-IV diagnosis codes 296 (excl. 296.89 and 296.9) during
hospitalization. If patients were rehospitalized within 7 days after discharge, we considered
this hospitalization as a part of the index hospitalization. (12,18,23) Patients discharged
between May 2013 and April 2014 were eligible for participation in the study and received
information about the study from a nurse or a researcher (KE) prior to being discharged
from Altrecht. Those patients who gave informed consent filled in general questions
before discharge regarding gender, age, their community pharmacy, and the Beliefs about
Medicines Questionnaire (Appendix 1). Besides the questions for the patients, the nurse
and the physician involved in patients’ treatment both filled in a health care provider’s
questionnaire on patients’ expected adherence, probability of rehospitalization and
therapeutic relationship which will be explained later on (Appendix 2).

Outcome

The main clinical outcome was (time to) psychiatric rehospitalization within six months
after discharge. Patients were considered to be rehospitalized when the time between
discharge and rehospitalization was at least 7 days. (12,18,23)

Patient and Diseases Characteristics

Patient characteristics collected from the hospital files were gender, age (continuous),
diagnosis, duration of index hospitalization (continuous in days and categorized in
tertiles to obtain three equally divided groups: 7-29, 30-60, 261 days), history of substance
use (yes/no, according to DSM-IV TR), department at discharge (closed/open unit), first
admission in a psychiatric hospital (yes/no), residential situation after discharge (alone,
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living with others or homeless/unknown), and Global Assessment of Functioning (GAF)
score at discharge (continuous). (14,24-26)

Medication Characteristics

Data on medication characteristics were obtained from the hospital files and included

number of antipsychotics prescribed at discharge (1 agent or >2 agents), type of

antipsychotic medication (first generation, second generation (largest group=reference

group), or both), and number of different medicines used besides antipsychotic medication

at discharge (number of co-medications). (27) Medication related information from the

patients’ questionnaire investigated were:

*  Whether patients picked up their medication at their community pharmacy
themselves (yes/no),

= If someone was always available to remind patients to take medication (yes/no/now
and then), and

= If somebody else was giving patients their medication when they were not taking it
(yes/no).

Finally, initiation of antipsychotic medication after discharge (initiated within 7 days
or >7 days) was assessed based on information from patients’ community pharmacy
medication history. Patients were expected to get their first antipsychotic prescription
dispensed within 7 days after discharge. In The Netherlands, patients do not receive
antipsychotic medication at discharge to use at home but are expected to pick up their
medication at a community pharmacy. However, when the discharge was just before or
during the weekend, the patient could get medication for a maximum duration of three
days. Furthermore, if the patient refilled their antipsychotic medication before admission,
and had still enough antipsychotic medication at home, this was taken into account.

Attitude Towards Medicines Use

The attitude towards antipsychotic medication was assessed with the Belief about
Medicines Questionnaire (BMQ-specific), consisting of the necessity and the concerns
subscales. The necessity subscale, consisting of five statements, measures patients’
beliefs about the necessity to take antipsychotic medication while the concerns subscale,
consisting of six statements, measures patients’ concerns about their antipsychotic
medication (Appendix 1). (20) Each statement was scored by the patient on a s-point
Likert scale, 1 (strongly disagree), 2 (disagree), 3 (uncertain), 4 (agree) or s (strongly agree).
The total scores of the two subscales were ecach summed, divided by the total number of
statements in the scale and then multiplied by s. Patients were divided into four different
belief groups accepting (necessity score 15-25, concerns score 5-15), indifferent (necessity
score 5-15, concerns score 5-1s), skeptical (necessity score s-15, concerns score 15-25), and
ambivalent (necessity score 15-25, concerns score 15-25). (20,28) General beliefs about
medication were measured using the BMQ-general scale consisting of the subscales harm
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and overuse. Both subscales consist of four statements. The scores of the 4 statements for
harm and overuse were summed and used as a continuous variable.

Health Care Providers Assessement

Both physicians and nurses (health care providers), which were involved in patients’

treatment before discharge filled in a questionnaire including questions on:

*  Whether they had asked the patient whether he/she was adherent with
antipsychotics during admission (yes, no, do not know anymore)

* Whether they had discussed antipsychotic adherence to medication with the patient
during admission (yes, no, do not know anymore)

*  How they considered their patient-health care provider/therapeutic relationship
(good or moderate/bad)

* The prediction whether the patient would use antipsychotic medication after
discharge (yes, no, I do not know)

* The prediction of the patient’s antipsychotic adherence after discharge (scale
0-100%, continuous and categorized as: <80% and >80%)

= The prediction on risk on rehospitalization (scale 0-100%, continuous and
categorized as: <50% and >50%)

Data Analysis

First, all the variables of the patient/disease and medication characteristics, patients’
attitude towards medicine use, and health care providers assessment were investigated
in a univariate analysis using Cox proportional hazards. Second, the variables of the
four groups -patient/disease characteristics, medication characteristics, patients’ attitude
towards medicine use, and health care providers assessment- were analyzed using
backward selection. Starting with all variables in the model for each group, variables were
subsequently excluded from the model if their p-value>o.20. Four prediction models were
analyzed to assess whether rehospitalization could be predicted at discharge. The first
prediction model consisted of the patient/disease characteristics that had a p-value<o.20
after backward selection (model 1). The variables of the medication characteristics that
had a p-value<o.20 after backward selection were used in the second prediction model
together with the variables that remained from the patient/discase characteristics (model
1+2). In the third prediction model the remaining values from the patient/discase
and medication characteristics and the patients’ attitude towards medicine use were
included as a predictor (model 1+2+3). The three previous models were combined with
the health care providers assessments in the fourth prediction model (model 1+2+3+4).
The four prediction models were also separately analyzed for patients with and without
schizophrenia. Relative risks were measured as hazard ratios with 95% confidence intervals
(95% CI) using Cox proportional hazards. The data analysis was performed using SPSS
for Windows, version 20.0. The area under the receiver operating characteristic (ROC)
curve (AUC, ) was assessed for the four prediction models by using the library
‘risksetROC” in statistical software R version 3.1.2. (29) A risk score was calculated for
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the prediction model with the highest predicting ability AUC, . by multiplying all
regression coefficients by 10, summing them and then adding 14. Subsequently, the risk
score was categorized in tertiles to obtain three equally divided groups with proportion
of patients rehospitalized. (30) Finally, for the internal consistency of the different scales

of the BMQ Cronbach’s alpha test was performed.

Results

87 patients gave informed consent and were included in this study, 16 patients refused
to participate. Patients’ mean age was 38.4 years (Standard Deviation (SD): 12.1), the
majority of the patients was male (59.8%) and most of them had a previous hospitalization
(89.7%) (Table 1). 20.7% used two or more antipsychotic agents at discharge, most patients
(74.7%) used second generation antipsychotics. 34 (39.1%) patients were diagnosed with
schizophrenia, 13 (14.9%) with schizoaffective disorder, 18 (20.7%) patients had brief
psychotic disorder and 22 (25.3%) were diagnosed with bipolar disorder I 1 of the 87 (1.15%)
patients was rehospitalized within 7 days after discharge, therefore this hospitalization
was considered as a part of the index hospitalization.

The mean score on the necessity subscale of the BMQ-specific was 16.6 (SD 4.2), 15.2 (SD
3.3) on the concern subscale, 12.9 (SD: 3.0) on the overuse subscale and 10.2 (SD 2.8) on
the harm subscale. Internal consistency of the subscales was variable; a=0.81 for necessity,
a=0.57 for concerns, #=0.62 for overuse, ¢=0.57 for harm. Figure 1 shows the distribution
of the patients in the four categories for the BMQ specific scale. Most patients were
cither in the ambivalent (37.9%) or in the accepting (32.2%) group. Furthermore 20.7%
of the patients were in the skeptical group and 9.2% in the indifferent group. 18.2% of the
ambivalent patients were rehospitalized, 42.9% of the accepting, 50.0% of the skeptical,
and 25.0% of the indifferent.

Questionnaires assessing adherence and risk for rehospitalization were filled in both
by nurses and by physicians (42.5% psychiatrists, 19.5% psychiatrists in training, 33.3%
physicians, and 4.6% nurse practitioners). Median estimation of adherence by physicians
as well as by the nurses was 75 (0-100). In 31.0% of the patients the physician predicted that
the patient would be rehospitalized (prediction of rehospitalization >50%), comparable
with the nurses who predicted rehospitalization in 33.3% of the patients. Most patients
had a good therapeutic relationship with their health care provider according to the
physician (69.0%), and the nurses (72.4%).

29 (33.3%) patients were rchospitalized within six months with a median time to

rehospitalization of 32 days (range: 12-181 days). 12.6% of the patients were rehospitalized
within 1 month after discharge, and 21.8% within 3 months.
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Table 1:  Demographic and clinical characteristics of the patients at discharge.

Characteristics

‘

Total 87
Mean age (years, (SD)) 38.4 (12.1)
Genter |
Male 52 (59.8%)
Brief psychotic disorder 18 (20.7%)
Schizophrenia 34 (39.1%)
Schizoaffective disorder 13 (14.9%)
Bipolar disorder | 22 (25.3%)
Duration of baseline hospitalization (days, (median, range)) 48 (7-371)
7-29 days 28 (32.2%)
30-60 days 31 (35.6%)
>61 days 28 (32.2%)
1 antipsychotic agent 69 (79.3%)
>2 antipsychotic agents 18 (20.7%)
Second generation 65 (74.7%)
First generation 13 (15.0%)
Combination 9 (10.3%)
Open unit 73 (83.9%)
Closed unit 14 (16.1%)
Yes 9 (10.3%)
No 78 (89.7%)
Alone 40 (46.0%)
Living with others 45 (51.7%)
Other/homeless 2(2.3)
Mean GAF score (SD) 46.0 (11.7)
No 64 (73.6%)
Yes 23 (26.4%)

Table 2 shows the results of the univariate analysis of the variables. Of the patient/disease
characteristics, e.g. RR for duration of hospitalization (RR = 0.99, 95% CI: 0.98-1.00)
and age (RR = 1.02, 95% CI: 0.99-1.05) had a p<o.20. For the medication characteristics,
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patients that picked up their own medication at their community pharmacy were more
at risk to be rehospitalized compared with patients that got their medication delivered
or picked up by others (RR = 1.45, 95% CI = 0.87-2.39). Patients who were not reminded
to take their antipsychotic medication (RR = 3.32, 95% CI = 1.13-9.78), and patients that
were now and then reminded (RR = 2.41, 95% CI = 0.68-8.54) by someone else were
also more often rehospitalized compared to patients that were always reminded. Among
the beliefs groups, skeptical patients had a threefold higher risk of rehospitalization than
ambivalent patients (RR =3.38, 95% CI = 1.20-9.50). Increase of 1 unit for the harm score
gave an RR of 0.92 (0.81-1.04) and for the overuse score an RR of 1.02 (0.90-1.15). Of the
health care providers assessment variables, patients for whom a nurse predicted a risk of
>50% for rehospitalization had a twofold higher risk of rehospitalization compared with
patients with a nurse prediction of <50% for rehospitalization (RR = 2.13, 95% CI = 1.03-

4.42).

Table 3 shows the results of the multivariate analysis of the four prediction modelsincludin
3 y p g
patient/disease and medication characteristics, patients’ beliefs about medicines, and
health care providers.
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25
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Figure 1:  This scatter plot shows the distribution of patient’s scores of the BMQ (Beliefs about Medicine Questionnaire)
specific statements in the four belief groups: accepting, ambivalent, skeptical, and indifferent. The X-axis represents the
scores of the necessity subscale and the Y-axis the scores of the concerns subscale.

Model 1: Patient/Disease Characteristics

Three variables remained in model 1 from the patient/disease characteristics. Duration
of index hospitalization predicted rehospitalization giving a relative risk of 0.99 (95%
CI: 0.98-1.00) per day. All diagnosis were significantly different from schizophrenia,
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whereas diagnosis of bipolar disorder I resulted in the lowest RR of 0.36 (95% CI: 0.31-
1.00). AUC, . for model 1 was 0.69.

Table 2: Univariate analysis for the variables of patient/disease and medication characteristics, patients’ attitude
towards the medicine use and health care providers’ assessment.

Variables N (%) rehospitalized HR (95% Cl)
Duration of index hospitalization 0.99 (0.98-1.00)*
Diagnosis of psychotic disorder

Schizophrenia 34 (44.1) Reference
Schizoaffective disorder 13 (23.1) 0.49 (0.14-1.71)
Brief psychotic disorder 18 (33.3) 0.66 (0.26-1.70)
Bipolar disorder | 22 (22.7) 0.44 (0.16-1.20)*
Gender

Male 52 (34.6) Reference

Female 35(31.4) 0.99 (0.47-2.01)
Age (years) 1.02 (0.99-1.05)*
Residential situation

Alone 40 (40.0) Reference

Living with others 45 (26.7) 0.62 (0.29-1.31)
Other/unknown 2 (50.0) 1.13 (0.15-8.57)
History of substance use

No 64 (34.4) Reference

Yes 23(30.4) 0.82 (0.35-1.92)
First admission

Yes 9(33.3) Reference

No 78 (33.3) 1.03 (0.31-3.40)
GAF score 1.01 (0.98-1.05)
Department at discharge

Open unit 73 (32.9) Reference

Closed unit 14 (35.7) 1.01 (0.38-2.64)

Medication characteristics

Number of AP used at discharge

1 antipsychotic agent 69 (36.2) Reference
>2 antipsychotic agents 18 (22.2) 0.56 (0.20-1.61)
Type of AP
First generation 13 (30.8) 0.72 (0.25-2.06)
Second generation 65 (38.5) Reference
Combination of both 9(0.0) NA
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Variables N (%) rehospitalized HR (95% CI)
Number of co-medication at discharge 87 (33.3) 1.03 (0.99-1.15)
Patients themselves picked up medication at community

pharmacy

No 21 (19.0) Reference

Yes 66 (37.9) 1.45 (0.87-2.39)*
Someone was always available to remind patients to take

medication

Yes 26 (15.4) Reference

No 43 (44.2) 3.32(1.13-9.78)**
Now and then 18 (33.3) 2.41 (0.68-8.54)*

Somebody else was giving patients their medication
when they were not taking it

Yes 18 (22.2) Reference

No 68 (36.8) 1.68 (0.59-4.84)
Unknown 1(0.0) NA

Initiated AP within 7 days after discharge

Yes 62 (33.9) Reference

No 19 (42.1) 1.25 (0.55-2.82)
Unknown 6 (0.0) NA

Belief groups

Ambivalent 33(18.2) Reference
Skeptical 18 (50.0) 3.38 (1.20-9.50)**
Indifferent 8 (25.0) 1.50 (0.30-7.44)
Accepting 28 (42.9) 2.62 (0.98-7.00)*
BMQ-general

Harm score 87 (33.3) 0.92 (0.81-1.04)*
Overuse score 87(33.3) 1.02 (0.90-1.15)

Health care providers assessment

Predicting Rebospitalization in Patients Treated with Antipsychotics: a Prospective Observational Study

Physician discussed AP adherence during admission

Yes 71(32.4) Reference
No 15 (33.3) 1.06 (0.40-2.79)
Do not know anymore 1 (100.0) NA
Nurse discussed AP adherence during admission
Yes 65 (38.5) Reference
No 21(19.0) 0.45 (0.16-1.30)*
Do not know anymore 1(0.0) NA
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Variables N (%) rehospitalized HR (95% CI)
Physician asked whether patient was adherent to AP

Yes 62 (37.1) Reference

No 24 (25.0) 0.66 (0.27-1.61)
Do not know anymore 1(0.0)

Nurse asked whether patient was adherent to AP

Yes 64 (37.5) Reference

No 22 (22.7) 0.58 (0.22-1.52)
Do not know anymore 1(0.0) NA

Therapeutic relationship according to physician

Good 60 (36.7) Reference
Moderate/bad 27 (25.9) 0.71 (0.30-1.66)
Therapeutic relationship according to nurse

Good 63 (31.7) Reference
Moderate/bad 24 (37.5) 1.18 (0.54-2.59)
Physician predicted patient would use AP after discharge

Yes 72 (37.5) Reference

No 7(0.0) NA

| do not know 8(25.0) 0.63 (0.15-2.65)
Nurse predicted patient would use AP after discharge

Yes 73 (35.6) Reference

No 7(42.9) 1.28 (0.39-4.22)
I do not know 7(0.0) NA

AP adherence prediction by physician (%) 87 (34.4) 1.04 (0.99-1.02)
AP adherence prediction by nurse (%) 87 (34.4) 1.00(0.99-1.02)
Rehospitalization prediction by physician (%)

Prediction <50% 60 (35.0) Reference
Prediction >50% 27 (29.6) 0.77 (0.34-1.75)
Rehospitalization prediction by nurse (%)

Prediction <50% 58 (25.9) Reference
Prediction >50% 29 (48.3) 2.13 (1.03-4.42)**

*p<0.2, **p<0.05
AP=antipsychotics. NA=not applicable

Model 1+2: Patient/Disease and Medication Characteristics

Number of antipsychotics and whether someone always reminded patients to
take medication remained significant in the backward selection of the medication
characteristics. These two variables were used in model 142 together with the selected
patient/disease variables. Results of the second model are shown in Table 3. Model 1+2
gave an AUC, - of 0.71.
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Model 1+2+3: Patient/Disease and Medication Characteristics

and Patients Beliefs about Medicines

The four belief groups remained in the backward selection among the variables of
patients’ beliefs about medicines. In the analysis of model 1+2+3, the four belief groups
together with the patient/disease and medication characteristics were used to predict
rehospitalization. Highest RR was predicted for patients who were now and then
reminded to take medication (RR = 3.08, 95% CI = 0.81-11.80) compared with patients
that always were reminded by someone else, and patients being skeptical (RR = 2.91, 95%
CI = 0.93-9.11) compared with ambivalent patients (Table 3, model 3). AUC, , - for model

3 Was 0.72.

Model 1+2+3+4: Patient/Disease and Medication

Characteristics, Patients Beliefs about Medicines and Health

Care Providers

Three variables of the health care providers assessment remained in the model when
combined with the patient/disease and medical characteristics and the four beliefs
groups. The three variables were physician and nurse discussed AP adherence during
admission and prediction of rehospitalization by the nurse. The results of model 1+2+3+4
are shown in Table 3. Highest RR was predicted for skeptical patients (RR = 4.70, 95%
CI = 1.37-16.13) compared with ambivalent patients, followed by patients that were not
reminded to take their medication (RR = 2.31, 95% CI = 0.71-7.47). Model 1+2+3+4 had
an AUCp - of 0.74.

Risk Score of Rehospitalization

The risk score was calculated for model 1+2+3+4 as it had the highest AUC, - (Table 4
and 5). This model was transformed in a scoring rule based on the regression coefficient
for the selected variables (Table 3). The total score was assessed for all the patients and can
be considered as a measure for prediction of rehospitalization at discharge. The patients
had a score ranged from o to s52. Patients were categorized in tertiles based on their score.
Proportion of rehospitalized patients was assessed for the three categories being 6.9% in
the patients with a risk score of 0.0 t0 24.6, 31.0% in the patients with a risk score of 24.7
t0 34.0, and 62.1% in the patients with a risk score of 34.1-52.0. Time to rehospitalization
was 26 days (range: 22-30) for the lower tertile, 32 days (range: 15-181) for the middle tertile,
and 38 days (range: 12-165) for the upper tertile. Patients in the upper tertile had an RR
of 12.44 (95% CI: 2.88-53.77) to be rehospitalized and in the middle tertile an RR of s.21
(95% CI: 1.13-24.13) compared with patients in the lower tertile.

Rehospitalization in Patients With and Without Schizophrenia

The prediction models were analyzed for both patients with and without schizophrenia.
Rehospitalization was best predicted for patients with schizophrenia by a combination
of variables from the patient/disease (duration of index hospitalization, GAF score and
age) and medical characteristics (patients themselves picked up medication at community
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Table 3: Results of the multivariate prediction models.
Variables Model 1 Model 1+2 Model 1+2+3 Model 1+2+3+4

Patient and disease characteristics

Duration of index 0.99 (0.98-1.00)**  0.99 (0.99-1.00)* 0.99 (0.99-1.00) 0.99 (0.99-1.00)
hospitalization

Diagnosis

Schizophrenia Reference Reference Reference Reference

Brief psychotic 0.40 (0.15-1.08)* 0.37 (0.14-0.98)**  0.42 (0.15-1.17)* 0.66 (0.20-2.21)
disorder

Schizoaffective 0.39 (0.11-1.39)* 0.41 (0.11-1.43)* 0.45 (0.12-1.71) 0.46 (0.11-1.89)
disorder

Bipolar disorder | 0.36 (0.31-1.00)**  0.26 (0.09-0.75)**  0.28 (0.10-0.84)**  0.50 (0.14-1.78)
Age 1.03 (0.99-1.06)* 1.02 (0.98-1.05) 1.03 (0.99-1.07)* 1.03 (0.98-1.07)

Medication characteristics

Number of antipsychotics at discharge

1 AP agent Reference Reference Reference

>2 AP agents 0.51(0.17-1.57) 0.49 (0.16-1.55) 0.72 (0.21-2.53)
Someone was always available to remind patients to take medication

Yes Reference Reference Reference

No 3.20(1.05-9.71)**  2.85(0.89-9.12)* 2.31(0.71-7.47)*
Now and then 3.11(0.86-11.23)*  3.08 (0.81-11.80)*  2.09 (0.50-8.79)

Patients’ attitude towards medication use

Beliefs groups

Ambivalent Reference Reference

Skeptical 2.91(0.93-9.11)* 4.70 (1.37-16.13)**
Indifferent 1.16 (0.22-6.09) 1.78 (0.32-9.93)
Accepting 1.26 (0.42-3.80) 1.95 (0.58-6.52)

Health care providers assessment

Physician discussed AP adherence during admission

Yes Reference

No 2.00 (0.57-6.98)
Do not know NA

anymore

Nurse discussed AP adherence during admission

Yes Reference

No 0.29 (0.08-1.07)*
Do not know NA

anymore

Rehospitalization prediction by nurse

Prediction <50% Reference
Prediction >50% 1.93 (0.70-5.36)
AUC, . (6 months) 0.69 0.71 0.72 0.74

*p<0.2, **p<0.05
AP=antipsychotics. NA=not applicable
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Table 4: Regression coefficient of the predictors obtained from model 1 + 2 + 3 + 4 with assigned score.

Predictor

Duration of index hospitalization

Regression coefficient

-0.003

Score*

-0.03

Schizophrenia Reference 0
Brief psychotic disorder -0.420 -4.2
Schizoaffective disorder -0.781 -1.8
Bipolar disorder | -0.691 -6.9
Age 0.025 0.25
1 antipsychotic agent Reference 0
>2 antipsychotic agents -0.325 -3.3

Someone was always available to remind patients to take medication

Yes Reference 0
No 0.837 8.4
Now and then 0.737 7.4

Patients’ attitude towards medicine

Beliefs groups

Ambivalent Reference 0
Skeptical 1.549 15.5
Indifferent 0.575 5.8
Accepting 0.665 6.7
Yes Reference 0

No 0.692 6.9
Do not know anymore NA 0

Nurse discussed AP adherence during admission

Yes Reference

No -1.227 -12.3
Do not know anymore NA 0
Rehospitalization prediction by nurse <50% Reference 0
Rehospitalization prediction by nurse >50% 0.659 6.6

* The score is obtained by multiplying each regression coefficient by 10, and then rounded to nearest integer, summing them
and adding 14 to the summed risk score.

pharmacy and someone was always available to remind paticts to take medication),
patients’ attitude towards medication use (beliefs groups and harm score), and health
care providers assessment (rehospitalization prediction by the nurse), Appendix 3. The
highest RR was for skeptical patients (RR = 24.72, 95% CI: 0.76-799.56) compared with
ambivalent patients, patients that were now and the remineded by someone to take
medication (RR = 6.91, 95% CI = 0.41-117.23) compared with patients that were always
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reminded, and patients picked up medication themselves at community pharmacy (RR =
2.62, 95% CI = 0.30-22.84). The prediction model had an AUC - of 0.86.

Rehospitalization was best predicted for patients without schizophrenia by a combination
of variables from the patient/disease (GAF score and residential situation) and medication
characteristics (patients initiated antipsychotics within 7 days after discharge), and
health care providers assessment (antipsychotic adherence prediction, rehospitalization
prediction by both the physician and the nurse), Appendix 4. The highest RR was for
patients for whom the nurse predicted a rehospitalization >50% (RR = 3.38, 95% CI =
0.71-14.84) and patients that did not initiate antipsychotic medication within 7 days after
discharge (RR = 2.70, 95% CI = 0.79 - 9.28). The prediction model had an AUC, - of

0.80.

Table 5:  Distribution of patients rehospitalized within risk score category.

Risk score Total N of patients Patients Median time to HR (95% Cl)
category' rehospitalized (%)?>  rehospitalization
(range)

0.0to0 24.6 29 6.9 26 (22-30) Reference
24,710 34.0 29 31.0 32 (15-181) 5.21 (1.13-24.13)*
34.1t052.0 29 62.1 38 (12-165) 12.44 (2.88-53.77)*
Overall 87 333 32 (12-181)

* p<0.05

The calculated of the total risk score was rounded to nearest integer.
2 Incidence of rehospitalization within each risk score category.

Discussion

The aim of this study was to identify patients with psychotic or bipolar I disorders treated
with antipsychotics at risk for rehospitalization within six months from discharge.
Rehospitalization was best predicted by a combination of variables from patient/disease
and medical characteristics, patients beliefs about medicines, and health care providers
assessment, all variables that are relatively easily obtainable at discharge or shortly after
discharge.

In our study we found the strongest predictors to be duration of index hospitalization,
diagnosis, age, number of antipsychotic agents in use, if somebody else was giving
patients their medication when they were not taking it, beliefs groups, prediction of
rehospitalization by the nurse, and whether the physician and the nurse discussed
antipsychotic adherence during hospitalization. As reportedd by Lang et al. who found
that hospitalization in patients with schizophrenia could be predicted with history of
substance abuse, new starters of antipsychotic medication, adherence, and number
of co-medication, including anticholinergic use. (19) Our results are also in line with
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Perkinson and colleagues that reported that health care providers’ rated assessement of
medication adherence was correlated with how patients refilled their medication. They
also measured necessity of treatment and the ones that believed need for treatment was
low were more likely to be rehospitalized also when other questionnaires were used
(the Rating of Medication Influences Scale and the Insight and Treatment Attitudes
Questionnaire). This is in agreement with our results that patients skeptical towards their

medication were at a greater risk of rehospitalization. (21,31)

History of substance use and number of co-medication at discharge, did not remain
in our prediction models while it remained in the prediction model of Lang et al. Our
predictors may differ from the study of Lang et al. due to several differences in study
design. We included variables related to patient/disease and medication characteristics,
patients beliefs about medicines, and health care providers assessment while Lang et al.
only included patient/disease and medication characteristics. Furthermore, Lang et al.
included only patents with atleast two refills for antispychotic drugs, included both in-and
outpatients and had any hospitalization, general as well as psychiatric, as main outcome
while we included patients that were discharged and had psychiatric rehospitalization as
an outcome. Psychiatric patients have a higher prevalence of somatic disease, thus both
higher somatic as well as psychiatric hospitalization rates are expected. (27) Due to their
inclusion criteria patients without any refill after discharge were missed and their results
can not be applied for these patients. Besides this, their study population consisted of
two different groups, namely inpatients and outpatients. The risk of (re)hospitalization
for these patients could be different, because risk of hospitalization is highest during a
month after discharge as seen in this study and also reported by Zilber et al. and in the
study of Chapter 3.2. (18)

In other studies physicians overestimated their patients’ adherence to pharmacotherapy.
However, in our study as well in the study of Perkins et al., health care providers were
able to predict adherence as well as risk of rehospitalization. (21,31-36) Of the health care
providers, nurses, were better able to predict rehospitalization than physicians in our
study. This could be because nurses have a more frequent contact with patients during
the hospitalization than physicians and patients are more likely to share their thoughts
about their disease and treatment with the nurses.

In our study we found that the model including a combination of the patient/disease and
medication characteristics, patients beliefs about medicines, and health care providers
assessment had the highest ability in predicting rehospitalization. Despite that the
AUCpoc
the different groups of variables. First, it will give an overall reflection of patients’

only marginally increased from 0.69 to 0.74, we still recommend combining
disease and characteristics, and treatment including antipsychotic medication, number
of co-medication, and patient-health care provider assessment. Secondly, the patients’

attitude towards medicine use and the health care provider questionnaires are short thus
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it takes little effort to fill these in. The beliefs groups that remained in the prediction
models were based on the BMQ specific. Future research must show if only the BMQ-
specific can be used because the outcomes of the BMQ-general did not remain in the
prediction models. Filling in the questionnaires can be implemented in the patients’
discharge procedure to identify patients at a higher risk of rehospitalization at discharge.
Future research is needed to assess whether stratification is needed for patients with and
without schizophrenia.

To the best of our knowledge this is the first study where predictors of rehospitalization
are identified combining patient/disease and medication characteristics, patients beliefs
about medicines, and health care provider assessment of adherence. The questionnaires
were completely filled in by everyone involved in this study. Patients filled in the
questionnaire by themselves. If patients did not understand a question/statement,
one of the researchers (KE) explained and assisted patients. For the first refill after
discharge stockpiling (antipsychotic refill before hospitalization) was taken into account.
Another strength of this study is that psychiatric rehospitalizations in the whole region
were included and not only rehospitalization in the four included hospitals. Both the
physician and the nurse which were involved in patients’ treatment before discharge were
involved in this study. Medication characteristics included information on number of
co-medication, antipsychotic initiation after discharge, whether patients refilled their
medication themselves, if somebody else was giving patients their medication when they
were not taking it. Thus, medication characteristics medication use during and after
hospitalization was taken into account. Even though other studies made prediction
models, they did not calculate a risk score based on all the variables.

Although this was a prospective study without any intervention in patients’ treatment,
health care providers might have spent more attention to antipsychotic adherence after
discharge. This could have resulted in a better monitoring of adherence resulting in
less rehospitalizations. Nonetheless, 33.3% of the patients were rehospitalized in the
six months following discharge which is comparable with what previous studies have
reported. (37-39) Patients were told at inclusion that there were no right or wrong answers,
the results would not be discussed with their psychiatrist or anyone else, and the results
would be processed anonymously in this study. Despite these facts patients may have
filled in socially desirable answers. Although the power for the prediction model in all
the patients had a power of 0.80, power decreased when patients were stratified by having
diagnosis of schizophrenia or other diagnosis.
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Conclusions

Rehospitalization was best predicted by a combination of variables from the patient/
disease and medication characteristics, patients’ attitude towards medicine use, and
health care providers assessment. These variables are relatively easily available at discharge
to predict rehospitalization within six months after discharge. Risk scores can be assessed
at discharge to identify patients with a higher risk to be rehospitalized.
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Appendix 1 - Basic questionnaire for the patients and patients’
attitude towards medicine use (BMQ)

Basic questionnaire for the patients

1. How do you receive your medication?
O I pick it up at the pharmacy (patients themselves)
O The pharmacy delivers my medication to my home
O My friends/family pick it up at the pharmacy for me
O Professionals/people from my assisted living facility pick it up from the
pharmacy for me
O I getdepot/semap/acemap from the nurses at Altrecht
O Iget my oral medication from the nurses at Altrecht

2. What is your living situation?
O Ilive alone and am independent
O Tlive alone with housing counseling
O TIlive with my family/partner
O Ilive with other people and get assistance

3. Do people remind you to take your medication?
O Yes
O No
O Now and then

4. When you do not take your medication, do you receive your medication from someone
else?
O Yes
O No
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BMQ specific (scored on a 5-point Likert scale; 1 (strongly
disagree), 2 (disagree), 3 (uncertain), 4 (agree) or 5 (strongly

agree))

5. My health, at present, depends on my medicines

6. Having to take medicines worries me

7. My life would be impossible without medication

8. I'sometimes worry about the long-term effects of my medicines
9. Without my medicines I would be very ill

I2.

13.
14
1s.

. My medicines are a mystery to me

. My health in the future will depend on my medicines

My medicines disrupt my life

I sometimes worry about becoming too dependent on my medicines
. My medicines protect me from becoming worse

These medicines have unpleasant side effects

BMQ general (scored on a 5-point Likert scale 1 (strongly
disagree), 2 (disagree), 3 (uncertain), 4 (agree) or 5 (strongly
agree))

16.
17.

18.

19.

20

21.

22

23.

Physicians prescribe too many medicines
People who take medicines should stop their treatment for a while now and again
Most medicines are addictive
Natural remedies are safer than medicines
. Medicines do more harm than good
All medicines are poisons
. Physicians place too much trust in medicines
If physicians had more time with patients they would prescribe fewer medicines
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Appendix 2 - Questionnaire for the health care providers

1. How are you involved in the treatment of the patient (physician)?
O Clinical psychiatrist (during the last admission)
O Ambulatory psychiatrist
O Physician (not in training to become a specialist)
O Psychiatrist trainee

O Other:

2. How do you estimate patient’s antipsychotic adherence after discharge? ( 0% bad,
100% very good)

3. Have you discussed adherence to antipsychotics with this patient during the
admission?
O Yes
O No
O Ido not know

4. Have you asked the patient during the admission whether he/she is adherent?
O Yes
O No
O Ido not know

5. How do you assess your professional relationship with this patient?
O Good
O Moderate
O Bad

6. Predict: is this patient going to use his/her antipsychotic medication following
discharge?
O Yes
O No
O Ido not know

7. Predict: do you think that this patient will continue his/her antipsychotic medication
during the six months after discharge?
O Yes
O No
O Ido not know
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How long do you expect this patient to continue his/her antipsychotic medication
after discharge?
....... Months

Do you think that this patient will be rehospitalized in the next six months? (0% no
rehospitalization, 100% rehospitalization)
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Appendix 3

Results of the multivariate prediction models for patients with schizophrenia.
Variables Model 1 Model 1+2 Model 1+2+3 Model 1+2+3+4

Patient and disease characteristics

Duration of index ~ 0.99 (0.98-1.00)* 1.00 (0.98-1.01) 0.99 (0.99-1.01) 0.99 (0.99-1.01)
hospitalization

GAF score 1.04 (0.98-1.10)* 1.05 (0.99-1.11)* 1.06 (1.00-1.14)* 1.06 (0.99-1.14)*
Age 1.06 (1.00-1.11)**  1.04 (0.99-1.10)* 1.09 (1.02-1.17)** 1.09 (1.02-1.17)**
Medication characteristics

Number of co- 1.17 (0.96-1.43)* 1.38 (1.00-1.91)** 1.39 (1.01-1.91)**
medication

Patients themselves picked up medication at community pharmacy

No Reference Reference Reference

Yes 3.61(0.81-16.01)*  2.27 (0.30-21.83) 2.62 (0.30-22.84)
Someone was always available to remind patients to take medication

Yes Reference Reference Reference

No 3.20 (0.75-13.61)*  2.20 (0.24-20.08) 2.33 (0.20-26.85)
Now and then 4.84 (0.59-39.43)*  6.78 (0.41-113.48)*  6.91 (0.41-117.23)*

Patients’ attitude towards medication use

Beliefs groups

Ambivalent Reference Reference

Skeptical 26.84 (1.18-613.17)** 24.72 (0.76-799.56)*
Indifferent 0.63 (0.01-28.69) 0.62 (0.01-27.99)
Accepting 1.90 (0.10-34.60) 1.74 (0.06-50.62)
Harm score 0.71 (0.51-0.99)** 0.71 (0.51-0.99)**

Health care providers assessment

Predicting Rebospitalization in Patients Treated with Antipsychotics: a Prospective Observational Study

Rehospitalization
prediction by

nurse
Prediction <50% Reference
Prediction >50% 0.93 (0.21-4.14)
AUC,,. (6 months) 0.72 0.81 0.86 0.86

*p<0.2, **p<0.05
AP=antipsychotics.
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Appendix 4

Results of the multivariate prediction models for patients without schizophrenia.
Variables Model 1 Model 1+2 Model 1+2+3 Model 1+2+4
Patient and disease characteristics
GAF score 0.96 (0.92-1.01)* 0.97 (0.92-1.01)* 0.97 (0.92-1.01)* 0.97 (0.92-1.01)*

Residential situation

Alone Reference Reference Reference Reference
Living with others 0.36 (0.11-1.19)* 0.33 (0.10-1.09)* 0.33(0.10-1.09)* 0.26 (0.07-0.99)**
Other/unknown 1.77 (0.21-14.76) 2.17 (0.25-19.14) 2.17 (0.25-19.14) 1.47 (0.15-14.64)

Medication characteristics

Initiated AP within 7 days after discharge

Yes Reference Reference Reference
No 2.67 (0.89-7.97)* 2.67 (0.89-7.97)* 2.70 (0.79-9.28)*
Unknown NA NA NA

Health care providers assessment

AP adherence 1.03 (1.00-1.07)*
prediction by
physician (%)

Rehospitalization prediction by physician

Prediction <50% Reference
Prediction >50% 0.45 (0.07-2.75)

Rehospitalization
prediction by nurse

Prediction <50% Reference
Prediction >50% 3.38 (0.77-14.84)*
AUC,. (6 months)  0.85 0.71 0.71 0.80

*p<0.2, **p<0.05
AP=antipsychotics.
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Most hospitalized psychiatric patients use several types of medications concurrently.
Besides medications indicated for treatment of their psychiatric condition(s) i.e.
psychiatric medication, they often take other medications to treat the side effects of
their psychiatric mediations or to treat the somatic diseases they suffer from, i.e. somatic
medications. In fact, more than three quarters of the psychiatric patients use at least
one somatic medication. (1) Ideally, psychiatric patients receive pharmaceutical care
according to the treatment plan prepared by their health care providers such as their
psychiatrist, general practitioner or pharmacist. Continuous pharmaceutical patient
care in psychiatric patients aims at continuing the appropriate use of medications and
amending or stopping their inappropriate use, while providing relevant information on
the use of the medications to patients themselves as well as their health care providers
across the different settings. As a consequence, the continuity of pharmaceutical patient
care relates to the behavior and performance of the health care providers as well as the
patients themselves.

The continuity of pharmaceutical patient care includes several aspects of medication use.
(2) These aspects may for example relate to preventing use of medications for periods
longer than clinically needed, which frequently happens for some types of psychiatric
medications such as benzodiazepines; preventing duplications in the type of medications
prescribed; treating any somatic diseases that occur concomitantly with psychiatric
diseases; reachingpsychiatric as well as somatic treatment effectiveness and; the prevention
of medication withdrawal symptoms. The latter event occurs frequently after the use of
some types of psychiatric medications such as antidepressants and antipsychotics. Thus,
it is obvious that it is important to identify and closely monitor aspects relevant to the
continuity of pharmaceutical patient care. Further, the continuity of pharmaceutical
patient care includes patients’ support in the use as well as the patients’ ability and
willingness to accept medication during the three phases of medication use, namely 1)
the initiation of the pharmacotherapeutic intervention i.e. does the patient decide to start
the prescribed medications; 2) the implementation and execution of the intervention i.c.
does the patient use the medications as prescribed with respect to e.g. the recommended
dose, the dosing frequency or the recommended dosing times; and 3) the discontinuation
of the intervention i.e. does the patient decide to follow the recommendation to stop a

medication, to reduce the dosing frequency or to reduce the dose.

Continuity of pharmaceutical care is a challenging task as the current health care system
is decentralized and fragmented, implying that health care providers do not always have
(immediate) access to the complete medication overview. Because psychiatric patients
are often admitted to general as well as psychiatric hospitals, they frequently have to take
their psychiatric and somatic medications in different and repeatedly changing settings,
implyingthatdifferent health care providers from primaryand secondary care with various
areaof expertise will take care of them. For example, a patient may start taking medications
at home (domiciliary setting); then following admission to a psychiatric hospital the
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patient should continue the use of the medication throughout the hospitalization under
supervision of several psychiatric health care providers; and finally the patient will be
discharged and is expected to continue the use of the medications at home prescribed by
health care providers from both primary and secondary care. In some cases rather than
discharged, the patient may be rehospitalized to another general or psychiatric hospital.
Figure 1 shows an example of the path a psychiatric patient may undergo through the
different health care settings and thus the transitions in pharmaceutical care.

Admission Discharge Admission

Domiciliary
setting
(inpatient care)

e ::VI; l;;;;nacnst Community Pharmacist Hospital Pharmacist Community Pharmacist Hospital Pharmacist

Type of health care
provider who provided Nurse Nurse
al daily care

Rehospitalization
(outpatient care)

Donmiciliary setting Hospitalization

(inpatient care) (outpatient care)

ype of health care
provider who is (mainly) General Practitioner, Other physici General Practitioner,
" . . er physicians o
prescribing somatic other physicians Py other physicians
medications

Other physicians

Type of health care

provider who is (mainly)
prescribing psychiatric
medications

Ambulatory psychiatrist ~ Hospital psychiatrist ~ Ambulatory psychiatrist ~ Hospital psychiatrist

The only constant
person who is involved
in each step of the
complete path

Patient Patient Patient Patient

Figure 1:  An example of the steps in the path a psychiatric patient may undergo.

Medications can be changed intentionally or unintentionally. Both intentional and
unintentional changes may have a negative effect on the continuity of pharmaceutical
care in psychiatric patients and may consequently, contribute to adverse drug events
and/or compromise efficacy. (3) Earlier research has focused on the continuation of
psychiatric care in patients admitted to or discharged from a psychiatric hospital or on
the continuation of somatic care in patients admitted to or discharged from a general
hospital. As a consequence, it is often not known whether all medications i.e. those
somatic as well as psychiatric medications, are continued during admissions or after
discharge from psychiatric hospitals. However, such information is relevant to evaluate
the current system and to propose any necessary interventions to assure the appropriate
continuity of care.

The overall objective of this thesis was to assess the continuation of pharmaceutical

patient care, namely, the prescribing aspects in psychiatric patients. In order to realize

this goal, the following three sub-objectives were defined.

= To assess the prevalence of somatic medication use in psychiatric patients.

= To assess the association between the change in health care setting and the
continuity of pharmaceutical patient care.
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= To assess the association between the continuation of antipsychotic care and
rehospitalization.

Facts and frequencies

The use of somatic medications is high in psychiatric patients admitted to psychiatric
hospitals. We found that 67.5-76.9% of the patients admitted to a psychiatric hospital in
the Netherlands were using at least one somatic medication. (1) De Hert and colleagues
found that 30% of patients in a psychiatric hospital had prescriptions for somatic
medications in 1999-2003 and about 60% in 2007. (4)

It is commonly acknowledged that the risk of discontinuation of medication is high when
patients are admitted to or discharged from general hospitals. (5-8) For example, Stuftken
etal. and Grimmsmann et al. reported that in patients admitted to a general hospital at
least one medication was discontinued in 25%-63% of the patients at admission and in
40-98% of patients following discharge. (5-10) Prins et al. and van der Linden et al. found
that risk of discontinuing medication at transitions of health care settings increases with
the number of medications used by the patient. The same applies to continuing medication
that should have been stopped (11,12) Also, Stuffken et al. reported that the continuity of
psychiatric medication is at risk when patients are hospitalized for a somatic disease. (13)
As indicated by the studies in this thesis, the risk of discontinuity of somatic medication
was highest when patients were admitted to a psychiatric hospital. We found that 38.9%
of the patients using somatic medication discontinued the use of at least one somatic
medication during the first week of psychiatric hospitalization. For instance, 34.9% of the
cardiovascularand acid-and bowel-related medications were discontinued during this first
week, and 17.7% of the oral antidiabetics. (9) In addition, we found that the monitoring
of pharmacotherapy may fail during admission to psychiatric hospitals as in almost
25% of the hospitalized patients ecither anticoagulant medication and/or International
Normalized Ratio (INR) monitoring was discontinued. (14) Moreover, we found that
discontinuation of pharmaceutical care also frequently occurred following discharge,
with at least a single medication being discontinued in almost 70% of psychiatric patients.
Only 13.7% of the patients continued all the medications used prior to the admission
following discharge. Of all patients using antipsychotics, 25.2% discontinued the use of
their antipsychotic medications, and of all patients using cardiovascular medications,
28.4% discontinued a cardiovascular drug. (Chapter 3.1)

Obviously, the continuity of pharmaceutical care is important for the treatment and
stabilization of psychiatric diseases after discharge. Therefore, we assessed the association
between antipsychotic adherence and psychiatric rehospitalization in patients with
psychotic disorders during the first year after discharge. Patients who did not initiate
antipsychotic medication use during the follow up had a higher risk of rehospitalization
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(RR = 3.65; 95% CI: 2.42-5.51) when compared to patients who did initiate use. We
found that initiation of antipsychotic medication in the 2nd week after discharge was
associated with a 4 times higher risk of psychiatric rehospitalization within one month
after discharge (RR = 4.14, 95% CI: 1.43-12.03). For patients who initiated the use of
psychiatric medication during the first month after the discharge from the psychiatric
hospital, those who discontinued use had a twofold (RR = 2.29; 95% CI: 1.18-4.46) risk
for rehospitalization during 2nd to 12th month after discharge when compared to those
continuing. Irregularusershad arelative risk of 1.12 (95% CI: 0.67-1.87) to be rehospitalized
during 2nd to 12th month after discharge compared to continuous users, whereas the
discontinuers were at a 2.29 (95% CI: 1.18-4.46) times more risk for rehospitalization.
(Chapter 3.2) In this context, irregular users were defined as psychiatric patients who
had a maximum gap of 20 days between two subsequent antipsychotic prescriptions;
continuous users were defined as patients that had no gap between two subsequent
antipsychotic prescriptions and discontinuous users as patients who had a gap of 21 days
or longer between two subsequent antipsychotic prescriptions

It is important to identify which patients are at a greater risk for rehospitalization.
In a prospective study in patients with psychotic or bipolar I disorder we found that
rehospitalization can be predicted by various factors. These factors were e.g. if the patient
was reminded of taking medications by others; if the patient’s belief in their medication
could be considered as skeptical, any prediction of rehospitalization by the nurse; and
whether the physician and the nurse discussed adherence to antipsychotics with the
patient during hospitalization. We found that rehospitalization could best be predicted
when combining information on clinical and medication characteristics, patients beliefs
about medicines (BMQ), and health care provider assessments. (Chapter 3.3)

Table 1:  An overview of the studies in this thesis, the type of medications investigated and the relevant transitions in
patient care.

Study Type of medication Transition of care

2.1 Prevalence of medication use for somatic disease in Somatic Outpatient - Inpatient
institutionalized psychiatric patients. care

2.2 Discontinuation of somatic medication during Somatic Outpatient > Inpatient
psychiatric hospitalization care

2.3 Discontinuation of anticoagulant care during admission JEllELl Outpatient = Inpatient
to a psychiatric hospital care

3.1 Medication discontinuation in patients after discharge Somatic and Psychiatric Inpatient = Outpatient
from a psychiatric hospital care

3.2 The effect of non-adherence to antipsychotics on Psychiatric Inpatient = Outpatient
rehospitalization in patients with psychotic disorders care

3.3 Predicting rehospitalization in patients treated with Psychiatric Inpatient = Outpatient
antipsychotics: a prospective observational study care
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In this general discussion we will put the presented studies into a broader perspective
(Table 1). First, possible determinants for (dis)continuity of pharmaceutical patient care
in psychiatric patients will be described (theme I). Second, improvement of the continuity
of pharmaceutical patient care in psychiatric patients will be presented (theme II); and
third, aspects of study methodology i.e. the aspects of how research is performed and
which data are available are discussed together with implications of study methodology
for future research (theme III) in psychiatric patients will be presented.

Theme I: Determinants of Continuity

Several determinants may influence the continuity of pharmaceutical patient care. These
determinants are patient characteristics, the characteristics of the psychiatric disease(s),
the existence of any concurrent somatic diseases, the characteristics of the health care
setting including any transitions in settings and the characteristics of the health care
providers (Figure 2). In the next paragraphs it will be discussed how these determinants
contribute to continuity of (pharmaceutical) patient care.

Patient

Health care
Professionals

Psychiatric
Diseases

Continuity of
Pharmaceutical
Patient Care

Somatic
Diseases

Transitions

Setting

Figure 2: Determinants that may contribute to the continuity of pharmaceutical patient care when patients move
across different settings.

Patient

The behavior of the patient in relation to taking medications can be influenced by
the underlying psychiatric disease and consequently, it may have an impact on patient
adherence to medication and therewith the continuity of pharmaceutical patient care.
As a first example, patients with psychiatric diseases such as psychotic disorders might
lack disease insight and have low beliefs in or a negative attitude towards the medications
recommended in the treatment plan. All this may have a negative effect on patient
adherence. As a second example, depression can be accompanied with apathy leading to
suboptimal adherence or even non-adherence. (3,15-22) As a third example, psychiatric

138



diseases such as schizophrenia may negatively affect patients’ cognition. Again this may
have a negative impact on patient adherence. (3)

Patients’ beliefs in medication can be measured with the Beliefs about the Medicine
Questionnaire (BMQ). This is s a validated questionnaire where the patients’ beliefs are
measured on two axes: necessity and concerns, and that takes s-10 minutes to be filled in.
Necessity reflects the perceived need for the use of the medication by the patient, while
concerns measure the fear of negative outcomes from the use of the medications such as
side effects and addiction. (23,24) We showed (Chapter 3.3) that the BMQ together with
patient/disease, and medication characteristics and health care providers assessments,
can generally be used to identify patients who are at higher risk for rehospitalization
within six month after discharge. Based on the necessity and concern scores, patients can
be classified as ambivalent, skeptical, indifferent, or accepting. We found that patients
who are skeptical (RR = 4.70, 95% CI = 1.37-16.13), accepting (RR = 1.95, 95% CI: 0.58-
6.52) or indifferent (RR = 1.78, 95% CI: 0.32-9.93) about their medication were more
likely to be rehospitalized in comparison to patients who are ambivalent. (Chapter 3.3)
Skeptical patients had the highest relative risk to be rehospitalized and therefore they
need additional support to prevent rehospitalization. This findingis in line with evidence
from other authors who showed that psychiatric patients who think medications are less
necessary and who have more concerns about the use of these medications are also more
often non-adherent. (23,25-29) Thus, indeed patients’ disease and beliefs are predictive as
to whether patients will continu their medication. As mentioned earlier in the paragraph
Facts and Frequencies, we showed that patients’ beliefs about their antipsychotic
medication at discharge was predictive for rehospitalization. Besides the necessity of
adherence to the recommended pharmaceutical treatment plan, patients have their own
responsibility for the continuity of their pharmaceutical patient care. This responsibility
relates to providing information to their health care providers about their medication use,
effectiveness, and side effects.

Psychiatric medications may cause side effects. For example, weight gain in case of
antipsychotics or antidepressant use. If patients experience inconvenienced side effects
they may decide to discontinue their medications without consulting their psychiatrist.
Intentional discontinuation of medications can also occur when patients feel no effect or
when they consider that the medication is ineffective. The latter is frequently observed
with some antidepressants. (30,31) When the psychiatric disease is treated and stabilized,
patients may also believe that there is no need to continue medication use, and, as a
consequence, they may discontinue their use. Thus, patients and health care providers
should discuss the importance of medication continuation, including the effectiveness
and acceptability of side effects.
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Psychiatric Diseases

Psychiatric diseases are often chronic. As these diseases can usually not be cured, the
goal of treatment is mainly to stabilize the patients’ psychiatric status. (32,33) Symptoms
like psychosis or depression can recur when patients’ psychiatric disease destabilizes. As
mentioned earlier, we showed that patients’” non-adherence to antipsychotics resulted in
increased risk of psychiatric rehospitalization, which is an indicator for destabilization
of the patients’ psychiatric disease. (Chapters 3.2 and 3.3) Moreover, patients’
destabilization, which often involves a change of setting, can result in discontinuity of
pharmaceutical patient care. (9,14, Chapter 3.1) We also show that a change of setting
results in discontinuation of at least one psychiatric medication in half of the psychiatric
patients discharged from a psychiatric hospital. From all patients got medications
dispensed during hospitalization, two thirds of the patients discontinued a medication
after discharge. (Chapter 3.1)

As psychiatric discases are chronic and often feature relapses, medications need to be
tailored to the disease status of the patient. This tailoring includes e.g. dose finding,
switching between medications, and discontinuation of medication temporally. Changes
in medication use can cause confusion about which medication should be continued or
it may cause discrepancies between several medication overviews of the different health
care providers involved in the pharmaceutical care of the patient. Such differences may
also result in the discontinuation of pharmaceutical patient care when such overviews
are compared and the incorrect conclusion is drawn. Somatic diseases and medications
can also interact with the patient’s psychiatric diseases and the psychiatric medications
used to treat the psychiatric disease may cause side effects. Both factors may contribute
to the destabilization of a patients’ psychiatric status and consequently, to exacerbation
of psychiatric symptoms, which in turn can lead to the discontinuity of pharmaceutical
patient care. The co-occurrence of psychiatric and somatic diseases often implies
that psychiatric patients will be treated with psychiatric as well somatic medications
concurrently. Such concurrent use, i.e. polypharmacy, may resultin drug-druginteractions
and adverse drug events and thus medication related problems. (3,34,35) Medication
related problems could have an influence on patients’ health leading to medication-
related hospital admissions. (34) As such admissions involve a change in setting and as
this might influence the continuity of pharmaceutical patient care, polypharmacy could
contribute to the discontinuation of pharmaceutical patient care. (3)

Somatic Diseases

Until some decades ago, health care for psychiatric and somatic diseases was separated,
with the main focus on treatment of the patients’ psychiatric disease(s) in psychiatric
settings. (4,36-38) However, during recent years, several guidelines for screening and
monitoring of somatic health in psychiatric patients were set up by (inter)national groups,
for example on the screening of metabolic syndrome in patients with schizophrenia.
Unfortunately, these guidelines did not find their way into daily practice immediately.
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Nevertheless, health care providers have become more aware of the importance of
somatic health in psychiatric patients and this topic has received more attention
among psychiatric health care providers. (4,39) Although we were not able to measure
if discontinuation of somatic medication was intentional or unintentional, we consider
that the risk of unintentional change in a patients’ somatic medication is greater when a
patient is admitted to a psychiatric hospital than when the patient is admitted to a general
hospital (14) This is due to the fact that the main focus and familiarity of the psychiatric
health care providers is on the psychiatric diseases or medication rather than the somatic
diseases or medication. As psychiatric patients are ageing, the use of somatic medications
in psychiatric patients is expected to increase in the future and therewith the occurrence
of polypharmacy. The increase of somatic medication use and polypharmacy may further
contribute to the discontinuation of pharmaceutical patient care.

Setting & Transitions

Admission and Hospitalization

A change of setting may be accompanied with intended and unintended changes
in medication use. As mentioned earlier, we found that admission to psychiatric
hospitalization was associated with changes in medication, including discontinuation
and switching of somatic medication. (9,14) Therefore, the applicable guidelines state that
medication reconciliation should be conducted in order to prevent errors/unintentional
discontinuation or changes in patients’ pharmaceutical care. (40) The guidelines
also clearly state that the patients should be informed about any intended changes in
their medications and that this information needs to be transferred after discharge to
the patients’ health care providers in the primary care. This approach is based on the
assumption that the occurrence of medication errors will be reduced if patients know
when, how and why their medication is changed.

The proportion of patients that discontinue a somatic medication decreases with the
increased duration of the psychiatric hospitalization. (9) This is probably due to the fact
that psychiatrists will have more time to receive the patient medication overview of the
outpatient care or to initiate somatic treatment on the basis of their own observations.
However, some patients who were using chronic somatic medication did not receive
these medications even after two weeks of hospitalization. As some somatic diseases
clearly need continuous treatment, we consider that the reason for discontinuation of
somatic medications needs to be documented in the patient medication overview. We
also consider that this underlines the importance of the adequate transfer of information
between settings. Although, we did not have information about whether discontinuation
of medication was intentional or unintentional, it is highly unlikely that for example
about a quarter of the antipsychotic and cardiovascular medications were intentionally
discontinued after discharge because these medications are intended for continuous use.
(Chapter 3.1)
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Discharge

The responsibility of medication management shifts partly from the health care provider
to the patientand his/her primaryand secondary care health care providers after discharge.
Patients generally find it difficult to be responsible for their own pharmaceutical care when
they are not sufficiently prepared for this task during their stay in the hospital. In this
thesis we show that more than two thirds of the patients admitted to psychiatric hospitals
have at least one medication discontinued after discharge. (Chapter 3.1) Furthermore,
when investigating adherence to antipsychotics we found that not initiating antipsychotic
medication use was associated with rehospitalization. (Chapters 3.2 and 3.3) These results
underline the need of adequate patient support during hospital stay and after discharge.
Although, guidelines for medication transfer/medication reconciliation are in place in
the Netherlands, these guidelines have not yet been implemented completely as recently
reported by Uitvlugt et al. (41) Patients need to be informed about how to continue their
medication upon discharge from hospital. This can be organized in different ways. For
example, patients can get a specific pharmaceutical consult. In such consults, the way
that pharmaceutical care should be continued, including any change or discontinuation,
can be discussed using teach back methods to make sure the patient has understood the
medication changes. This approach has already been implemented in several general
hospitals. (42) The consultation can be done by a pharmaceutical consultant, who can
contact the (hospital) pharmacist or psychiatrist where needed. The patient may also be
trained to take responsibility for his/her medication during their stay in the hospital.
This approach is currently used in some psychiatric hospitals. The approach allows the
health care providers to make a good guess of how adherent the patient will be upon
discharge.

Documentation of Information and Transfer of Information

In outpatient care, only the start date of medication is registered with the current system
focusing on the first and second refill of the medication. However, the intended stop
date, the duration of use or the date at which the continued use of the medication will
be re-evaluated, is often not registered. More attention should be paid to the intended
duration of medication use, with a special focus on when and why a medication is to
be discontinued. Furthermore, patients are often not informed about the consequences
of intentional or unintentional discontinuation. There is no “discontinuation”
conversation between the physician and the patient, or between the pharmacist and
the patient. Information leaflets also often do not contain information on the duration
of medication use or how patients could discontinue the medication. Besides this, the
reason of discontinuation is not communicated between settings and if communicated,
it is often not recorded in the patient’s medication history. (43) Even if it is recorded, it is
not always recorded uniformly and therefore the information is normally not shared with
other health care providers. As a result, hardly anybody knows why or when medication is
discontinued including the patients themselves, physicians, and community pharmacies.
This knowledge gap can contribute to the unintentional restart of medications. (12)
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Health Care Providers

It is evident that health care providers play an important role in the continuity of
pharmaceutical care in psychiatric patients. We showed that patients admitted to
nonpsychogeriatric wards had a five times greater risk of discontinuing anticoagulant care
than patients admitted to psychogeriatric wards. We also found that patients admitted
to nonpsychogeriatric wards had an almost 2.5 fold risk for their somatic medications to
be discontinued compared to the year prior to hospitalization, while this risk was not
significantly different for patients admitted to psychogeriatric wards. (Chapters 2.2 and
2.3) In the Netherlands, psychiatric and somatic care is highly integrated in psychogeriatric
wards with both a geriatrician and a psychiatrist involved in the patients’ care. Both
health care providers take the overall patients’ pharmaceutical care into consideration
including somatic care. In contrast, in nonpsychogeriatric wards, a psychiatrist is
ultimately responsible for both psychiatric as well as the somatic patient care. Psychiatrists
working on nonpsychogeriatric wards can consult general practitioners regarding somatic
care when needed. Nevertheless, it is known that they tend to keep their main focus on
patients” psychiatric status. Also, they may be less often confronted with complicated
somatic diseases in comparison to their colleagues working at psychogeriatric wards.

In the prospective study of Chapter 3.3 we found that nurses were better able to predict
rehospitalization of patients with psychotic or bipolar I disorder in contrast to physicians/
psychiatrists (trainee). This finding may be explained by the fact that the contact between
nurses and patients is more intense and/or involving many more hours, than that of
psychiatrist. Also, patients are more likely to share their thoughts about their disease and
treatment with nurses. These aspects could explain the better prediction by the nurse.
Beingable to predict which patients are at a higher risk of being rehospitalized can possibly
help health care providers to pay more attention to these patients. Rehospitalization
prevention is in favor of patient deterioration and considerable economic costs. (44)

Theme II: Improving Continuity of Pharmaceutical Care

Different aspects of the current health care system offer room for improvement.
In this section, recommendations on the five aspects will be discussed, namely the
cooperation between health care providers themselves and with patients; importance
of communication, patient support and medication review; adherence; psychogeriatric
versus nonpsychogeriatric wards; ICT in health care systems; medication reconciliation;
and identifying patients at risk for rehospitalization.

Cooperation Between Health Care Providers Themselves and With
Patients

Psychiatrists play a key role in the assessment of patients’ medication use when they are
admitted to and discharged from psychiatric hospitals. Together with pharmacists, they
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play akey role in informing other health care providers which medications the patient was
using at the time of discharge and which medications should be continued after discharge
when the patient will be treated in the outpatient care or when the patientis transferred to
another institutional setting. Assessment of medication use at admission and informing
other health care providers need to be fulfilled for every patient as a part of transitions.
The community pharmacist has an overview of medications dispensed in the outpatient
care and the hospital pharmacist for medication dispensed during the psychiatric
hospitalization. The community and hospital pharmacist could exchange information
on patients’ medication history in order to assure continuation of pharmaceutical care,
thereby preventing unintentional discontinuation and or re-initiation of medication
caused by lack of information exchange during transitions between health care settings.
Exchange of patients’ medication history can be done in form of sharing patients’
medication overview or as pharmacotherapeutic consult between outpatient and inpatient
health care providers. Both community and hospital pharmacists need to cooperate at
any transition in settings and exchange information about patients’ medication for every
patient. Such cooperation should result in an appropriate evaluation of the patients’
medications. Therefore, it is of importance that the responsibilities of each health care
professional is clear, that they know which actions they should undertake and how the
patient should be monitored. All this should be investigated to measure if the continuity
of pharmaceutical care can be improved in psychiatric patients. (45-47) In order to
develop appropriate measures to improve cooperation between health care providers, this
aspect needs further investigation. As patients are the only constant factor in the health
care continuum they also have a responsibility of their own to inform their health care
providers regarding unintentional changes. As patients may not understand the necessity
of such feedback, it is important that the necessity of the provision of information on
patient adherence to health care providers is adequately explained to the patients.
Also, patients need to be informed about the importance of their role at the moment
of transition between health care settings, in medication reconciliation, and medication
reviews. Therefore, health care providers and patients need to reach concordance about
treatment plan and patient’s role.

Importance of Communication, Patient Support and Medication Review

Inordertoimprovethecontinuityofpharmaceuticalcare,patientsneedtobeinformedabout
their responsibility and they should be supported/instructed before and after discharge
about the importance of continuing their medication, including the intended duration
of medication use, and the consequences discontinuation. Similar to what is already done
in general hospitals, a pharmaceutical consultant can perform this conversation with the
patient before its discharge from the psychiatric hospital. Pharmaceutical consultants are
pharmacy technicians who have completed an additional 3-year bachelor program that
is focused on pharmaceutical patient care. (42) After discharge, the counseling could
be taken over by the community pharmacist. The community pharmacist can bring
solutions to practical problems such as side effects or factors that negatively affect patient
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adherence. In addition, the community pharmacist can cooperate with the ambulatory
psychiatrist for monitoring and performing medication reviews thereby assuring that
the correct medications are being used upon discharge. Further, psychiatric patients
may use several medications concurrently thus their medications needs to be structurally
reviewed by pharmacists, psychiatrists, and general practitioner at regular intervals. In
these reviews, besides effectiveness, improvement, and the concurrent use of psychiatric
as well as somatic medication, prevention of harmful effects and the general adherence
of antipsychotics should be addressed. (3,11,48) Also, patients need to be involved in
this medication reviews when information is gathered about the treatment plan and any
adjustments after the medication review.

Adherence

Non-adherence to antipsychotic therapy is often not actively monitored and can therefore
be overlooked by the patients’ health care providers. (49) Community pharmacists
have a unique insight into the use of medications by the patients and they could play
an important role in intervening and signaling when patients engage in non-initiation,
insufficient implementation or discontinuation of the recommended medications.
Community pharmacists do not only support patients with taking their medications,
but they also co-operate with other health care providers. A more intense co-operation
between pharmacists and health care providers could result in reduction of the risk
for rehospitalization. Pharmacists need to receive information from the psychiatric
hospital when patients are discharged to monitor whether patients initiate/implement/
discontinue antipsychotic medication after discharge. Pharmacists could contact their
patients when they do not initiate medications in time, use their medications irregularly
(low implementation) or discontinue their antipsychotics. The pharmacist can also
inform the patients’ ambulatory psychiatrist about medication non-initiation, low
implementation or discontinuation. Actions that may be undertaken by the pharmacists
are for example first towards the patient e.g. sending a reminder to refill medication or
discussing medication use (e.g. minimize patients’ fear of side effects or patient’s distrust
towards medication). If the patient does not improve medication use, both health care
providers can review patients’ treatment plan together. Furthermore, pharmacists are able
to support patients in using their antipsychotic medication and come up with solutions
when patients experience side effects or have difficulties to be adherent. To what extent
patient care can be improved by this more intense co-operation needs further investigation.
Early identification of patients with a high risk for rehospitalization is important for
caregivers and policy makers as it allows for intensifying the monitoring of these patients
and could prevent rehospitalization. (21,4 4,50-57)

Psychogeriatric vs. Nonpsychogeriatric Wards

As mentioned earlier, patients admitted to psychogeriatric wards had less discontinuation
of their medications. Nonpsychogeriatric wards can also improve the continuity of
pharmaceutical care of their patients by cooperating and learning from psychogeriatric
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wards. Nonpsychogeriatric wards need to be aware of somatic diseases and somatic
medication use among psychiatric patients. This can be achieved by screening patients at
admission or by theapplication of transfer of medication and treatmentin close corporation
with a general practitioner and hospital pharmacist. The overall patients’ disease and
medication should be taken into account during the screening in a multidisciplinary
setting of health care providers.

ICT in Health Care Systems

Our current health care system would benefit from being expanded, giving more attention
to medication discontinuation. The stop date of a medication should be recorded in the
community pharmacy systems just as currently occurs in the hospital pharmacy systems.
In addition, the discontinuation of the medication should be discussed at the time when
the medication is initiated as well as during transitions between health care settings. It
is important to realize that besides the patients themselves, also health care providers
and family members can be kept responsible for the continuation of the recommended
therapy. Patients may fail in informing their health care providers, but they may not do so
on purpose. Therefore, patients need to be well informed about their own responsibility
in the continuation of pharmaceutical patient care. In addition, a national electronic
patient dossier is considered helpful to patients in order to have a complete overview of
their medications and to share it with their health care providers where needed.

Medication Reconciliation

Guidelines for medication reconciliation and the transfer of medications between health
care settings have been in place since 2011. Unless otherwise justified, health care providers
are expected to follow the recommendations outlined. The studies in this thesis assess
the discontinuation of medication during hospitalization and after discharge during a
time period, 2000-2009, when these guidelines were not obligatory. (9,14) We found that
medication is discontinued and that other medication changes occur during admission
and after discharge. Future research should investigate the impact of implementing the
medication reconciliation on medication discontinuation during transition between
health care settings. Future research is also needed regarding the nature of the changes
that occur in patients’ medication upon hospital admission or at discharge. Are these
changes intentional or unintentional? Knowledge about unintentional changes will
help to reevaluate the current guidelines for medication reconciliation and transfer of
medication to prevent unintentional discontinuations. Future research also needs to
investigate how these changes influence patients’ overall health and health outcomes.
Documentation of intentional changes is also important to prevent any unintended
continuation.

Identifying Patients at Risk for Rehospitalization
As mentioned earlier the proportion of patients with psychotic and bipolar I disorder

that is rehospitalized is high. We have shown in Chapter 3.3 that we are able to predict
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for patients with psychotic or bipolar I disorder which of them are at a greater risk of
rehospitalization at discharge. A risk score was created based on information on patient/
disease and medical characteristics, patients’ attitude towards medicine use, and health
care providers assessment that can be used to assess the risk of rehospitalization. Future
studies should focus on the identification of interventions that should be undertaken
in order to minimize rehospitalization in patients who are at a higher risk. These
interventions can involve, e.g. increased monitoring, identification of reasons for non-
adherence, or the application of patient support based on individual needs. Further
evaluation is needed to assess the additive effect of using the risk score to identify patients
that receive rehospitalization risk-minimizing interventions compared to usual care.

Theme llI: Aspects of Study Methodology

Different aspects need to be taken into account with regards to study methodology
when performing clinical or pharmacoepidemiological research in psychiatric patients.
These aspects are related to study design, type of data source, patient adherence, i.c. as
determinant or outcome, and outcome, which will be discussed, in the next paragraph.
Finally, implications for future studies will be addressed.

Study Design

As mentioned, psychiatric patients are more often (re)hospitalized than the general
population. (s8,59) Rehospitalization in patients with psychotic disorders discharged
from a psychiatric hospital occurs more often during the first months after discharge
when compared to the rest of the year. (Chapter 3.2) Therefore, it is of important that
studies take account of the factor time when associations are measured such as adherence
and rchospitalization. Time is important when the relative risk on the outcome is not
constant over time. Furthermore, defining time periods are needed to clarify that for
example the relative risk for the association between adherence and rehospitalization
is variable over time. We took time into account in our study on rehospitalizations in
psychiatric patients (Chapter 3.2) by applying a risk set design. Risk sets were made each
time a patient was rehospitalized and rehospitalized patients were compared to non-
rehospitalized patients. By applying this method we were able to measure the association
between different phases of adherence and rehospitalization. Also, the relative risk was
changing during the year after discharge, being highest in the first two months after
discharge.

Data Sources

Continuation of pharmaceutical care can be measured when longitudinal data are
available where the patients can be followed over time and through various transitions
in pharmaceutical care. Ideally, longitudinal data should contain information from all
health care providers of a patient. It is difficult to follow patients over long periods of
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time including information on all health care provides as the data is most often spread
over different settings and thus different databases. Although such detailed longitudinal
datais available in the Netherlands, such as Psychiatric Case Registry used in some of our
studies, single setting studies are the norm as it is difficult to link databases of different
settings.

One of the options to create longitudinal data is the electronic patient file. Another option
could be the linking of databases from different settings. Linking is often only possible
for a certain proportion of the patients and we have no knowledge if discontinuation
of pharmaceutical care differs in those patients in whom linking is not possible. If
information cannot be linked for a part of the patients between databases, then these
patients could be difficult to find. This needs further investigation. In such cases the
linking could be achieved through birthdate or zip code or, as already done in the Nordic
countries, by patient security number, i.e. a unique number for each individual used in
all the systems. (60) Although, difficulties in the linking of databases can be overcome,
there is still a problem regarding the uniformity of data storage. Coding standards for
data storage are important when several data sources are to be used at the same time.

As often, databases on prescribingand or dispensing are used in studies about continuity
of pharmaceutical care, which do not allow for the distinction between intentional and
unintentional changes/discontinuations in medication. (6,9, Chapter 3.1) If reason for
change and discontinuation of medication would be registered in these databases, the
researchers could differentiate between intentional and unintentional discontinuation
and changes in pharmaceutical care. This would provide researchers with the opportunity
to focus on unintentional changes and to identify the causes of unintentional medication
changes.

Setting

The pharmaceutical care of psychiatric patients is distributed over several parts of the
health care system. In view of the frequent number of transitions between the systems,
and considering that the data from the different systems are difficult to link, it is also
difficult to conduct research in psychiatric patients. (48,61)

The available data from the outpatient care such as data from insurance companies on
the reimbursement of medications dispensed by the community pharmacy and the data
from the inpatient care such as the medication histories from the hospital pharmacy are
not necessarily representative of the medication the patients actually use as patients may
not always adhere to therapy.

Asindicated earlier, it is important to combine data from the outpatient and the inpatient
care to measure the continuation of pharmaceutical care in psychiatric patients. In the

most ideal situation health care systems register data continuously over time, such as the
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start and end date of the prescription, the indication for prescribing, and the reason of
discontinuation. Continuity of pharmaceutical care can be assessed more precisely if
this information is available in health care systems. In daily practice health care setting
systems are different and researchers need to take this into consideration when defining

their exposures and or outcomes.

In this thesis we used data of the Psychiatric Case Registry (PCR-MN). The PCR-MN isa
registry containing longitudinal data for patients using psychiatric services in the Utrecht
Region in the Netherlands from both outpatient and inpatient care. The PCR-MN
can be linked to Achmea Health Database for Achmea insured patients. Achmea is
the biggest health care insurance company in the Utrecht region. (61) Achmea Health
Database contains various health care related data including all declared prescriptions
from the outpatient care (e.g. prescriptions form the General Practitioner and medication
dispensed from community pharmacy prescribed by all the health care providers) data
with inpatient care data. Research can be done in patients found in PCR-MN for research
questions related to outpatient and inpatient care. Assumptions need to be made based on
available variables as for example for indication for medication prescribing/dispensing.
Often, the indication for the medication is derived from the clinically indications
registered for that specific medication.

Adherence Measurement

We studied adherence to antipsychotic as a determinant for rehospitalization. However,
adherence can also be studied as an outcome after longer duration of hospitalizations
and as continuity of care as has been done in other studies. (15,62) Adherence plays an
important role in the treatment of psychotic disorders and can be measured using various
methodsand definitionssuchasassessingprescription refill patterns, usingquestionnaires,
asking the patient and/or the psychiatrist, electronic monitoring and measuring blood
levels. For example, adherence is measured by assessing the medication possession ratio
(MPR), which represents the proportion of antipsychotic days in the follow-up period
based on prescription refill data. However, MPR does not give any information about
when medication is used in the follow-up period. (63,64) Adherence can also be measured
more precisely by using the Medication Event Monitoring System (MEMS). (65) The
MEMS involves a medication bottle cap that records each time the bottle is opened. This
allows health care providers to check when patients open their MEMS medication bottle.
However, the use of MEMS can be limited by its costs. Moreover, patients may be not
willing to use them. In addition, medication adherence can be measured by measuring
the concentration of the medication in the blood. Measuring blood concentrations has
some limitations. First, effective blood levels are not known for each medication. Second,
patients may be not willing to collaborate if medications’ blood concentrations should be

measured frequently.
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In our studies refill data was used to measure patients’ adherence. Adherence should
optimally be measured in a way that it would provide information about when patients
initiate, implement, and discontinue their medication as described by Vrijens et al. We
applied this approach in Chapter 3.2 where we investigated the association between
adherence and rehospitalization of psychiatric patients. (66) Earlier studies found an
association between antipsychotic adherence and rehospitalization. However, these
studies only measured if patients were adherent or non-adherent and did not distinguish
between the initiation, implementation, and discontinuation of medication. Thus,
our method enabled an evaluation on which aspects of adherence patients may fail,
whereas the earlier studies did not provide such clarity. (44,50,64,67,68) In Chapter
3.2, we found that aspects of adherence differed over time. For example, initiation of
antipsychotic medications was of importance during the first month after discharge, and
discontinuation during the 4th to 6th month after discharge.

Outcomes

Earlier research measured the continuation of pharmaceutical care as study outcome by
comparing the medication use before and after discharge. (6,67) These studies did not
take into account medication use during hospitalization. However, in our studies we
measured continuation of pharmaceutical care taking into account of the medication
use in both the inpatient and outpatient care. In Chapters 2.2 and 2.3 we compared
the medication dispensing before hospitalization to the medication used during
hospitalization and vice versa. Furthermore, in Chapter 3.1 to 3.3 medication use during
hospitalization was compared to medication use after discharge. The biggest advantage of
our methodology is that we were able to take account of the changes during the first days
of admission and the actual medication use just before discharge. With the application of
this methodology, we were also able to measure the medications which were discontinued
during hospitalization but started again after discharge in contrary to earlier research.

Rehospitalization is often used as an outcome in studies on continuity of care. In this
thesis (Chapters 3.2 and 3.3), rehospitalization was measured in patients with psychotic
or bipolar disorders during 1 year and 6 months after discharge. Current research
on rehospitalization of patients discharged from general hospitals focuses more on
rehospitalization within one month after discharge. Our results show that patients with
psychotic or bipolar I disorder still have a high risk of rehospitalization during the 6-12
months after discharge and discontinuation of antipsychotic medication is associated
with rehospitalization during the whole year after discharge (Chapter 3.2). These result
support a recommendation for applying longer follow up periods lied when investigating
rehospitalization. Besides rehospitalization and discontinuations, other outcomes should
be studied, including outcomes for somatic diseases. For example, Routine Outcome
Monitoring (ROM) is implemented in several psychiatric hospitals and can be used in
follow-up studies to assess status and/or progress of patient’s psychiatric status. Outcomes
related to discontinuation of somatic medications or somatic (and psychiatric) diseases

150



are for example somatic (re)hospitalization, survival, quality of life, and side effects of

medications.

Implications of Study Methodology for Future Research

Longitudinal data is needed to perform future research through outpatient and inpatient
care. Data storage should be standardized and more information should be coded in the
current systems such as indication for medication prescribing or clinical outcomes. In
addition, outcomes such as the reason of (re)hospitalization can also be measured more
precisely. If data would be coded, this would also make it possible to take other variables
such as taking the disease status into account when performing research. Moreover, more
insight into clinical outcomes is needed such as blood glucoses in patients using diabetes
medication and stroke in patients on anticoagulants. Clinical outcomes should be studied
especially during hospitalizations and after discontinuation of medication. This will help
to evaluate whether psychiatric as well as somatic pharmacotherapies are used as intended
and if patients are adequately treated for their somatic diseases. It may also give insight
into whether any hospitalization contributes to the stabilization of clinical outcomes of

somatic diseases.

We encourage measuring the different aspects of adherence in future studies in patients
with any somatic and psychiatric diseases, and the importance of accounting for time by
means of e.g. risk set design. This will give insight about which patients are at most risk to
be rehospitalized at various time points following discharge. Future studies must show if
the variables predicting rehospitalization in patients with psychotic or bipolar I disorder
(Chapter 3.3) can be used to prevent rehospitalization and how to support patients who
are at higher risk. As most hospitalizations occur during the first month after discharge
it is important to monitor whether patients initiate their antipsychotic medication in
this period. Measuring the three aspects of adherence will better inform health care
providers and researchers when patients initiate (after discharge), how long patients use
their medication (implementation), and when patients discontinue their antipsychotic
medication in contrast to earlier used methods. Therefore, we recommend distinguishing
between different aspects of adherence in future studies to understand when patients fail
and when patient support should be available.
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Conclusions of This Thesis

The research presented in this thesis has enriched the understanding of the continuation

of pharmaceutical care, namely prescribing aspects, in psychiatric patients. The findings

from this thesis show that:

* that the prevalence of somatic medication use is high in hospitalized psychiatric
patients;

* transition from one healthcare setting to another, both admission and discharge, is
accompanied with the discontinuation of both psychiatric and somatic medication;

= discontinuation of antipsychotic medication after discharge is associated with an
clevated risk of rehospitalization of patients with psychotic disorders; and

= rehospitalization for patients with psychotic or bipolar I disorder can be best
predicted by combining clinical and medication characteristics, patients’ beliefs
about medicines, and health care provider assessment.

The pharmaceutical care in psychiatric patients is complex due to transitions between
health care settingsand involvement of several health care providers from both primaryand
secondary care. There is obviously room for improvement when it comes to ascertaining
continuation of pharmaceutical patient care. Pharmaceutical patient care should to be
organized in a multidisciplinary setting, patients need to be aware of their responsibility
and get involved in their own pharmaceutical care. We trust that our results find their
way to health care providers and policy makers involved in providing pharmaceutical
care to psychiatric patients. Moreover, we hope that our findings will help motivating
researchers to perform future studies to investigate how pharmaceutical patient care can

be improved in psychiatric patients.
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Background

Psychiatric diseases are common. The World Health Organization reported in 2001 that
a quarter of the world population is affected by psychiatric diseases at least once in their
life. Psychiatric diseases are known to have a great impact on patients’ health and their
quality oflife. The medical treatment of psychiatric patients often involves a combination
of pharmacological and non-pharmacological interventions such as psycho-education,
social support, and counseling. Psychiatric medications are known to frequently cause
(somatic) side effects and prevalence of somatic disease in psychiatric patients is high. Asa
consequence, the use of somatic medication is more common in psychiatric patients than
in the general population.

The effective treatment of a psychiatric disease, its (somatic) side effects and any
concurrent somatic diseases is important for the patient’s overall health and wellbeing.
The chronic nature of many psychiatric and concurrent somatic diseases implies that
the continuity of both psychiatric and somatic pharmaceutical care requires particular
attention. Discontinuity of pharmaceutical care may be intended (e.g. stopping a drug due
to a severe side effect) or non-intended. Any non-intended discontinuity in psychiatric
and somatic pharmaceutical care needs to be observed and factors associated with the

discontinuity of pharmaceutical care should be closely monitored and acted upon.

Chapter 1

In the introduction (Chapter 1) the determinants of continuity of pharmaceutical care,
i.e. continuation of pharmacotherapeutic prescribing, in psychiatric patients admitted to
and discharged from a psychiatric hospital are described. The currently available studies
on the continuity of pharmaceutical patient care mainly report on the changes of general
care when patients are admitted to or discharged from a general hospital. The studies
conducted in psychiatric patients generally focus on the continuation of psychiatric
medication, but not on the continuation of somatic medications. These studies show
that psychiatric patients commonly discontinue their psychiatric medication. However,
studies on the overall continuity of pharmaceutical care in patients admitted to and
discharged from a psychiatric hospital are scarce and fragmented.

Based on the current knowledge, the overall objective of this thesis was to assess the
continuation of pharmaceutical care in psychiatric patients. In order to realize this goal,
three sub-objectives were defined. The first was to determine the prevalence of somatic
medication use in psychiatric patients. Secondly, to assess the association between
transitions between healthcare settings and the continuity of pharmaceutical patient
care and lastly, to assess the association between continuation of antipsychotic care and
rehospitalization.
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Chapter 2

The results of studies that investigated the prevalence and continuity of somatic care in
psychiatric patients were presented in Chapter 2. In Chapter 2.1 the prevalence of somatic
medication use in hospitalized psychiatric patients and changes in medication use were
assessed on ten time points between 2006 and 2010. We found that the prevalence of use
of medication for somatic disease increased from 67.5% in 2006 to 76.9% in 2010 among
hospitalized psychiatric patients. The median number of medications used for somatic
diseases per patient was 3 between 2006 and 2010. Approximately one-third (34.1%) of
the patients received >3 medications intended for treating somatic disease in 2006 which
increased to 46.3% in 2010. In 2010, the prevalence of medication use for somatic diseases
was highest for analgesics and antirheumatics (34.0%), acid and bowel related medication
(25.6%), and anticholinergic medication (24.2%). The majority of patients aged 260 years
(95.3%), patients treated with more than one psychiatric medication class (87.5%), and
patients treated with mood stabilizers (90.6%) used somatic medications.

In Chapter 2.2 discontinuation and switch of somatic medication was explored in 471
patients during the first week of psychiatric hospitalization compared to the year before
hospitalization, and the related factors were evaluated. 38.9% of the patients discontinued
and 27.0% switched somatic medication during the first week of hospitalization.
Discontinuation was more frequent during the first week of hospitalization when
compared to discontinuation during the year before hospitalization (38.9% vs 20.4%,
relative risk [RR]=1.9; 95% Confidence Interval [CI]=1.6-2.3). Patients <45 years
had the highest risk of discontinuing somatic medication (RR=2.8; 95% Cl=1.9-4.2)
during the first week of hospitalization. In addition, patients switched their somatic
medication more frequently during the first week of hospitalization than during the year
before (27.0% vs 11.0%, RR=2.6; 95% CI = 2.1-3.3). This study showed that psychiatric
hospitalization was associated with an almost doubled risk of discontinuation of somatic
medication. Patients <45 years old, those hospitalized for 7 days or less, patients admitted
to nonpsychogeriatric wards, and users of acid- and bowel-related medication had the
highest risk of discontinuing somatic medication during the first week of hospitalization.

Chapter 2.3 focused on the quality of anticoagulant care in terms of anticoagulant
treatment and factors related to discontinuation of patients” anticoagulant care during
psychiatric hospitalization. We studied users of orally administered anticoagulants
who were admitted to a psychiatric hospital. Discontinuation of anticoagulant care was
defined as no oral anticoagulant dispensing during the first week of hospitalization and/
or no International Normalized Ration (INR) measurement during hospitalization.
Of the 111 patients included, discontinuation of anticoagulant care occurred in 24.3%
of the patients. For 17.1% of the patients no oral anticoagulant was dispensed during
the first week and 13.5% had no INR measurement during hospitalization. The risk of
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discontinuation was higher in patients admitted to nonpsychogeriatric wards compared
with those admitted to psychogeriatric wards (52.6% vs 9.6%, RR=5.5, 95% CI =2.3-12.9).

Chapter 3

In Chapter 3 we focused on the continuity of psychiatric and somatic care for psychiatric
patients. Discontinuation and other changes in use of psychiatric and/or somatic
medication in patients discharged from a psychiatric hospital were explored in Chapter 3.1.
Patients discharged from four psychiatric hospitals in the Netherlands between 2006
and 2009 were included in this study. Patients’ medication use during the last two days
of hospitalization was compared with medication dispensed during the three months
after discharge. Medication changes assessed included discontinuation, start, or switch
of medication. Patients without any change in medication dispensed after the discharge
were considered as continuers. Of 1324 patients, 69.8% discontinued and 9.7% switched
one or more medications. 47.4% started a medication, which was not dispensed during
the last two days of hospitalization, and 13.7% continued all medication dispensed during
the last two days of hospitalization. Of the 644 patients using antipsychotic medication
and the 292 patients using cardiovascular medication during the 2 days prior to discharge,
25.2% and 28.4% discontinued their antipsychotic and cardiovascular medication after
discharge, respectively. The risk of discontinuation was highest in patients usingas-needed
medication prior to discharge (RR=1.9, 95% CI=1.6-2.2).

In Chapter 3.2, the association between adherence to antipsychotics during three phases of
medication use (initiation, implementation, and discontinuation) and rehospitalization
during the first year after discharge was investigated. In this retrospective follow-up
study, the study population included adult patients who were discharged from four
psychiatric hospitals, with a diagnosis of psychotic disorder, that were hospitalized for
>7 days, and who used oral antipsychotics at discharge. Of the 320 included patients,
77.8% initiated antipsychotics during the first month after discharge, and 44.4% were
rehospitalized within 1 year after discharge. Patients never initiating antipsychotics
during follow up had a higher risk of rehospitalization (RR=3.7; 95% CI: 2.4-5.5) when
compared with patients who initiated antipsychotics during follow up. Patients initiating
antipsychotic use during the 2nd week after discharge and those initiating more than
2 weeks after discharge had a 4.4 times (95% CI: 15-12.9) and 2.5 (95% CI: 1.2-5.1) higher
risk of rehospitalization during the first month after discharge, respectively, when
compared with those initiating antipsychotics within one week from discharge. Patients
who discontinued their antipsychotic medication had a twofold higher risk (RR=2.3; 95%

h

CI: 1.2-4.5) to be rehospitalized during the 2" to 12" months following discharge when

compared with patients that continued antipsychotic use.
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In Chapter 3.3 the risk of rehospitalization within six months after discharge was

predicted in adult patients suffering from psychotic or bipolar I disorders who were

hospitalized in a psychiatric hospital for >7days and were treated with oral antipsychotics

at discharge. Four models predicting rehospitalization were constructed including the

following characteristics:

* 1. patient/disease characteristics,

" 1+2. patient/disease and medication characteristics,

®* 1+2+3. patient/disease and medication characteristics, and patients’ attitude towards
medicine use, and

" 1+2+3+4. patient/disease and medication characteristics, patients’ attitude towards
medicine use, and health care provider assessments.

Risk scores were calculated for the prediction model with the highest area under the
receiver operating characteristic curve (AUC,, .). 87 Patients were included of whom
33.3% were rehospitalized within six months after discharge. The model including
patient/discase (duration of index hospitalization, diagnosis, and age) and medication
characteristics (number of antipsychotics in use and if patient was reminded of taking
medication by others), attitude towards medicine use, and health care provider assessments
(prediction of rehospitalization by the nurse, and whether the physician and the nurse
discussed adherence to antipsychotics during hospitalization) had the highest predicting
ability (AUC-=0.74). Patients in the upper tertile (risk score 34.1-52.0) were most
often rehospitalized (62.1%). 31.0% of the patients in the middle tertile (risk score 24.7-
34.0) and 6.9% of the patients in the lower tertile (risk score 0.0-24.6) were rehospitalized.

Chapter 4

In Chapter 4, we summarized the main findings of our studies, discussed possible
determinants for (dis)continuity of pharmaceutical patient care, aspects of study
methodology, and placed them into a broader perspective of implications for daily
practice and future research in psychiatric patients.

Conclusions of This Thesis

The research presented in this thesis has enriched the understanding of the continuation

of pharmaceutical care, i.c. in terms of prescribing, in psychiatric patients. The findings

from this thesis show that:

*= the prevalence of somatic medication use is high in hospitalized psychiatric patients;

= transition from one healthcare setting to another, both admission and discharge, is
accompanied with the discontinuation of both psychiatric and somatic medication;
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= discontinuation of antipsychotic medication after discharge is associated with an
elevated risk of rehospitalization in patients with psychotic disorders; and

* rchospitalization of patients with psychotic or bipolar I disorder can be best
predicted by combining clinical and medication characteristics, patients’ beliefs

about medicines, and health care provider assessment.

The pharmaceutical care in psychiatric patients is complex due to transitions between
health care settings and involvement of several health care providers from both primary
and secondary care. There is obviously room for improvement in continuation of
pharmaceutical patient care. Pharmaceutical patient care should to be organized in a
multidisciplinary setting, patients need to be aware of their responsibility and get involved

in their own pharmaceutical care.
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Achtergrond

Psychiatrische aandoeningen komen vaak voor. De Wereldgezondheidsorganisatie
(WHO) rapporteerde in 2001 dat een kwart van de wereldbevolking minimaal één keer
in hun leven een psychiatrische aandoening zal hebben. Psychiatrische aandoeningen
hebben een grote invloed op de gezondheid en kwaliteit van leven. De behandeling van
een psychiatrische aandoening bestaat vaak uit een combinatie van farmacologische en
niet-farmacologische interventies zoals psycho-educatie, sociale ondersteuning en bege-
leiding. Psychiatrische geneesmiddelen veroorzaken vaak bijwerkingen, zowel somatische
(lichamelijke) als psychische. Daarnaast hebben psychiatrische patiénten een hogere kans
op bijkomende somatische aandoeningen. Dit heeft als gevolg dat psychiatrische patién-
ten vaker somatische geneesmiddelen gebruiken dan de algemene populatie.

Voor de algehele gezondheid en het welzijn van de patiént is het belangrijk dat er een
goede afstemming is tussen de behandeling van de psychiatrische aandoening, somati-
sche aandoening en mogelijke (somatische) bijwerkingen van de gegeven medicatie. De
continuiteit van zowel psychiatrische als somatische farmaceutische zorg vraagt/verdient
bijzondere aandacht, omdat veel psychiatrische en somatische aandoeningen chronisch
zijn. Discontinuiteit van farmaceutische zorg kan bedoeld of onbedoeld (onbewust)
plaatsvinden. Een voorbeeld van bedoelde discontinuering van medicatie is het stoppen
van een geneesmiddel vanwege bijwerkingen. Het is van belang om factoren die geassoci-
eerd zijn met onbewuste discontinuiteit van farmaceutische zorg te kennen, nauwlettend
te monitoren en zo nodig beleid daarop te sturen.

Hoofdstuk 1

De introductie (hoofdstuk 1) beschrijft de determinanten van continuiteit van zorg voor
psychiatrische patiénten die opgenomen zijn in of ontslagen zijn uit een psychiatrisch
ziekenhuis. De in de literatuur beschreven onderzoeken over de continuiteit van farma-
ceutische patiéntenzorg rapporteren met name over veranderingen van de algemene zorg
wanneer patiénten worden opgenomen in of ontslagen uit een algemeen ziekenhuis. De
onderzoeken die zijn uitgevoerd bij psychiatrische patiénten richten zich in het algemeen
op de continuiteit van psychiatrische geneesmiddelen, maar niet op de continuiteit van
somatische geneesmiddelen. Deze onderzocken laten zien dat psychiatrische patiénten
vaak het gebruik van psychiatrische geneesmiddelen discontinueren. De onderzoeken
over de algehele continuiteit van farmaceutische zorg bij patiénten die zijn opgenomen
in of ontslagen uit een psychiatrisch zickenhuis zijn echter schaars en gefragmenteerd.

Het doel van dit proefschrift is om de continuiteit van de farmaceutische zorg van met
name aspecten van voorschrijven aan psychiatrische patiénten beter in kaart te brengen.

Om dit doel te realiseren, zijn de volgende drie subdoelen gedefinicerd:
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1. het bepalen van de prevalentie van somatisch geneesmiddelengebruik bij
psychiatrische patiénten;

2. hetbepalen van de associatie tussen transities in de zorg (zoals zickenhuisopname en
ontslag) en de continuiteit van farmaceutische patiéntenzorg;

3. het bepalen van de associatie tussen continuiteit van gebruik van antipsychotica en
het risico op heropname.

Hoofdstuk 2

In hoofdstuk > worden de resultaten van onderzock naar de prevalentie en de continui-
teit van somatische zorg in psychiatrische patiénten gepresenteerd. In hoofdstuk 2.1 zijn
de prevalentie van het gebruik van somatisch geneesmiddelen van opgenomen psychi-
atrische patiénten en de veranderingen in geneesmiddelengebruik op tien tijdspunten
tussen 2006 tot 2010 bepaald. De prevalentie van het geneesmiddelengebruik voor soma-
tische aandoeningen nam toe van 67,5% in 2006 tot 76,9% in 2010. Patiénten gebruikten
3 (mediaan) somatische geneesmiddelen. Ongeveer een derde (34,1%) van de patiénten
kreeg >3 geneesmiddelen bedoeld voor de behandeling van somatische aandoeningen in
2006, wat toenam tot 46,3% in 2010. De meest gebruikte somatische geneesmiddelen
waren analgetica en antireumatica (34,0%), maag- en darmmiddelen (25,6%) en anti-
cholinergica (24,2%). De meerderheid van de patiénten die somatische geneesmiddelen
gebruikten waren >60 jaar (95,3%), werden behandeld met geneesmiddelen uit meer dan
én psychiatrische geneesmiddelenklasse (87,5%) en behandeld met stemmingsstabilisa-
toren (90,6%).

In hoofdstuk 2.2 is de discontinuiteit en het switchen van somatische geneesmiddelen
onderzocht bij 471 patiénten tijdens een opname in een psychiatrisch ziekenhuis en de
daaraan gerelateerde factoren vergeleken met het jaar voor opname. 38,9% van de patién-
ten discontinueerden en 27,0% switchten somatische geneesmiddelen gedurende de eerste
week van zickenhuisopname. Discontinuiteit kwam vaker voor tijdens opname dan gedu-
rende het jaar voor opname (38,9% vs 20,4%, relatieve risico [RR] = 1.9; 95% betrouwbaar-
heidsinterval [BI] = 1.6-2.3). Patiénten jonger dan 45 jaar hadden het hoogste risico om
een somatisch geneesmiddel te discontinueren (RR=2,8; 95% Bl=1,9-4,2). Tevens swit-
chen patienten vaker hun somatische geneesmiddelen gedurende opname, vergeleken met
het jaar ervoor (27,0% vs 11,0%, RR=2,6; 95% BI = 2,1-3,3). Deze studie laat zien dat een
opname in een psychiatrisch ziekenhuis geassocieerd was met ongeveer een verdubbeling
van het risico op discontinuiteit van somatische geneesmiddelen. Patiénten jonger dan 45
jaar, die 7 dagen of korter waren opgenomen, of opgenomen op een niet-psychogeriatri-
sche afdeling en gebruikers van maag- en darmmiddelen, hadden het hoogste risico op
discontinuiteit van somatische geneesmiddelen tijdens ziekenhuisopname .
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Hoofdstuk 2.3 beschrijft de kwaliteit van therapie met anticoagulantia (antistollings-
middelen) en factoren gerelateerd aan discontinuiteit van anticoagulantiatherapie van
patiénten tijdens opname in een psychiatrisch ziekenhuis. We hebben gebruikers van
orale cumarinederivaten, die werden opgenomen in een psychiatrisch ziekenhuis, bestu-
deerd. Discontinuiteit van anticoagulantiatherapie was gedefinieerd als het niet krijgen
van een orale anticoagulantia gedurende de cerste week van de ziekenhuisopname en/of
geen bepaling van de INR tijdens de zickenhuisopname. Van de 111 patiénten, was er bij
24,3% sprake van discontinuiteit van anticoagulantiatherapie. Voor 17,1% van de patién-
ten waren er geen orale anticoagulantia verstreke tijdens de eerste week en bij 13,5% was
er geen INR bepaald tijdens de zickenhuisopname. Het risico op discontinuiteit was het
hoogst in patiénten opgenomen op niet-psychogeriatrische afdelingen t.o.v. psychogeria-
trische afdelingen (52,6% vs. 9,6%, RR = 5,5, 95% BI = 2,3-13.0).

Hoofdstuk 3

In hoofdstuk 3 is de continuiteit van psychiatrische en somatische farmaceutische zorg
voor psychiatrische patiénten bestudeerd. In hoofdstuk 3.1 hebben we de discontinuiteit
enandere veranderingen in het gebruik van psychiatrische en/of somatische geneesmidde-
len bestudeerd van patiénten die ontslagen waren uit een psychiatrisch ziekenhuis tussen
2006 en 2009. Om veranderingen in het geneesmiddelengebruik in kaart te brengen is
het geneesmiddelengebruik gedurende de laatste twee dagen van ziekenhuisopname ver-
geleken met geneesmiddelen verstrekt gedurende de eerste drie maanden na ontslag. Op
basis van de geneesmiddelveranderingen zijn patiénten geclassificeerd in de categorieén
“discontinue”, “start”, of “switch”. Wanneer de geneesmiddelen die verstrekt werden na
ontslag hetzelfde waren als voor ontslag, zijn deze patiénten geclassificeerd in de categorie
“continue”. Van de 1324 patiénten is 69,8% geclassificeerd in de categorie discontinue en
9,7% in de categorie switch. Van de patiénten staartte 47,4% een geneesmiddel dat niet
was gebruikt gedurende de laatste twee dagen van ziekenhuisopname. 13,7% continueerde
alle geneesmiddelen na ontslag zonder discontinuiteit of enige andere verandering. Van de
644 patiénten die antipsychotica gebruikten, discontinueerde 25,2% één of meerdere van
deze antipsychotica. Van de 292 patiénten die cardiovasculaire geneesmiddelen gebruik-
ten, discontinueerde 28,4% een of meerdere van deze cardiovasculaire geneesmiddelen.
Het relatieve risico voor discontinuiteit van een geneesmiddel was het hoogst bij patién-
ten die ‘zo nodig’ geneesmiddelen gebruikten voor ontslag (RR = 1,9, 95% BI = 1,6-2,2).

De associatie tussen therapietrouw van antipsychotica gedurende de drie fasen van
gencesmiddelengebruik en heropname gedurende één jaar na ontslag is onderzocht in
hoofdstuk 3.2. De drie fases van het geneesmiddelengebruik zijn initiéren, implemente-
ren en discontinueren. De studiepopulatie, geincludeerd in deze retrospectieve follow-up
studie, bestond uit patiénten die waren ontslagen uit een van vier deelnemende psychi-
atrische ziekenhuizen. De patiénten hadden een diagnose van psychotische stoornissen,
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waren 27 dagen opgenomen en gebruikten antipsychotica bij ontslag. Van de 320 gein-
cludeerde patiénten initicerde 77,8% het antipsychoticum gedurende de eerste maand na
ontslag. 44,4% van alle patiénten werd heropgenomen binnen één jaar na ontslag. Patién-
ten die nooit een antipsychoticum initieerden tijdens follow-up, hadden een hoger risico
op heropname vergeleken met patiénten die wel het antipsychoticum initicerden (RR =
3,7: 95% BI: 2,4-5,5). Patiénten die in de 2¢ week na ontslag of later dan 2 weken antipsy-
chotica initieerden hadden respectievelijk een 4,4 (95% BI: 1,5-13,0) en 2,5 maal (95% BI:
1,2-5,1) hoger risico op heropname gedurende de cerste maand na ontslag, vergeleken met
patiénten die binnen een week na ontslag antipsychotica initieerden. Discontinuiteit van
antipsychotica was geassocieerd met een relatief risico van 2,3 (95% BI: 1,2-4,5) om herop-
genomen te worden tijdens de 2¢ tot 12¢ maand na ontslag.

In hoofdstuk 3.3 is het risico van heropname binnen zes maanden na ontslag voorspeld

voor volwassen patiénten met psychotische of bipolaire I stoornissen, opgenomen in een

psychiatrisch ziekenhuis voor een periode van >7 dagen en die werden behandeld met

orale antipsychotica. Met behulp van Cox regressie zijn vier predictiemodellen samenge-

steld met de volgende kenmerken:

= 1. Patiént- en ziekte karakteristieken,

= 1+2. Patiént, ziekte- en geneesmiddelkarakeeristieken,

®* 1+2+3. Patiént-, zickte- en geneesmiddelkarakteristieken en attitude van patiénten
ten aanzien van geneesmiddelengebruik, en

" 1+2+3+4. Patiént, zickte- en geneesmiddelkarakteristieken, attitude van patiénten
met betrekking tot geneesmiddelengebruik en inschatting van de zorgverleners.

Voor de 4 predictiemodellen zijn ‘area under the receiver operating characteristic curves’
(AUCRO o)
coscores berekend. 87 patiénten zijn geincludeerd waarvan 33,3% werd heropgenomen

berekend. Voor het predictiemodel met het hoogste AUC, ., zijn er risi-

binnen zes maanden na ontslag. Heropname kon het beste worden voorspeld met het
predictiemodel 1+2+3+4 (AUC,-=0.74). De berekende risicoscores uit het predictie-
model 1+2+3+4 varieerden van 0,0 tot 52,0 en zijn vervolgens opgedeeld in tertielen, te
weten 0,0 tot 24,65 24,7 tot 34,0 €N 34,1 en 52,0. Van patiénten in het hoogste tertiel werd
62,1% heropgenomen, 31,0% van de patiénten in het middelste tertiel werd heropgenomen
en 6,9% van de patiénten in het laagste tertiel.

Hoofdstuk 4

In hoofdstuk 4 zijn de belangrijkste bevindingen van dit proefschrift samengevat. Ook
zijn de mogelijke determinanten van (dis)continuiteit van farmaceutische patiéntenzorg
en aspecten van onderzocksmethodologie bediscussieerd. Deze aspecten worden tevens
in een breder perspectief gezet voor toepassing in klinische, dagelijkse praktijk en toe-
komstig onderzoek bij psychiatrische patiénten.
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Conclusies van dit Proefschrift

De studies gepresenteerd in dit proefschrift hebben de kennis over de continuiteit van

farmaceutische zorg over psychiatrische patiénten vergroot en aangescherpt. De bevin-

dingen van dit proefschrift laten zien dat:

* de prevalentie van het gebruik van somatische geneesmiddelen hoog is bij
opgenomen psychiatrische patiénten;

= transities in de zorg, bij zowel opname als ontslag, gepaard gaan met discontinuiteit
van psychiatrische en somatische geneesmiddelen; en

* heropname van patiénten met psychotische of bipolaire I stoornissen het
beste kan worden voorspeld door de combinatie van patiént-, ziekte- en
geneesmiddelkarakeeristiecken, attitude van patiénten ten aanzien van

geneesmiddelengebruik en inschatting van de zorgverleners.

De farmaceutische zorg van psychiatrische patiénten is complex door transities in de zorg
en betrokkenheid van meerdere zorgverleners uit zowel eerste als tweede lijn. Er is ruimte
voor verbetering van de continuiteit van de farmaceutische patiéntenzorg. De farmaceu-
tische patiéntenzorg dient te worden georganiseerd in een integrale multidisciplinaire
setting, patiénten dienen bewust te zijn van hun eigen verantwoordelijkheid en te worden

betrokken in hun eigen farmaceutische zorg.
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