
 

 

 University of Groningen

Drug safety in patients with psychotic disorders
Schorr, Susane

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2010

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Schorr, S. (2010). Drug safety in patients with psychotic disorders. s.n.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 25-05-2023

https://research.rug.nl/en/publications/ea15eb68-7cd6-424b-9872-e4618298f324




 

 

 

 

 

 

RIJKSUNIVERSITEIT GRONINGEN 
 

 

 

Drug Safety in Patients with Psychotic Disorders 
 

 

Proefschrift 

 

 

ter verkrijging van het doctoraat in de  

Wiskunde en Natuurwetenschappen  

aan de Rijksuniversiteit Groningen  

op gezag van de  

Rector Magnificus, dr. F. Zwarts,  

in het openbaar te verdedigen op  

vrijdag 8 januari 2010 

om 14.45 uur 

 

door  

 

 

Susanne Gabriele Schorr 

 

geboren op 16 juli 1979 

te Erlangen, Duitsland



 

 

 

Promotores:   Prof. dr. K. Taxis 

Prof. dr. J.R.B.J. Brouwers 

 

Copromotores:   Dr. R. Bruggeman 

   Dr. C.J. Slooff 

 

Beoordelingscommissie: Prof. dr. M. de Hert 

Prof. dr. J.J. de Gier 

   Prof. dr. P. de Jonge 





 

 

Uitgave in de RGOc-reeks, nummer 23 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Schorr, Susanne Gabriele 

Drug safety in patients with psychotic disorders 

Thesis Groningen University – with summary in Dutch 

 

ISBN: 9789460700071 

 

Printing: Gildeprint, Enschede, The Netherlands  

Cover Design: Annette Schorr, München, Germany 

 

Publication of this thesis was financially supported by the University of Groningen, the GGZ 

Drenthe, Stichting KNMP-fondsen, the Graduate School of Drug Exploration (GUIDE), Rob 

Giel Onderzoekcentrum (RGOc) and the Graduate School for Health Research (SHARE). 

 

© Susanne Gabriele Schorr 

No part of this book may be reproduced or transmitted in any forms or by any means, 

electronic ormechanical, including photocopying, recording, or by any information storage 

or retrieval system without written permission of the author, or, when appropriate, the 

publisher of the publications. 



 

 

 

 

“Laat men ons vooral goed begrijpen; het ligt niet in onze 

bedoeling het gebruik van welk geneesmiddel uit ons arsenaal 

ook, te ontraden. Het tegendeel is waar. Men zal een 

geneesmiddel beter kunnen gebruiken als men naast de 

voordelen ook de nadelen daarvan kent.” 

(Prof L. Meyler, 1951)



 

 

 

 

Paranimfen: Drs. J. Kamilic (Jelena) 

Drs. A.V. Schorr (Annette) 

 



 

 

 

Chapter 1 Introduction 11 

Chapter 2 A cross-sectional study of prescribing patterns in chronic 
psychiatric patients living in sheltered housing facilities 19 

Chapter 3 The physical health and the use of health care services of patients 
with severe mental illness (SMI) assessed from a patient perspective 29 

Chapter 4 If drugs are not taken - how different antipsychotics influence 
compliance of schizophrenic patients  

Wenn Arzneimittel nicht eingenommen werden - der Einfluss verschiedener 
Antipsychotika auf das Complianceverhalten schizophrener Patienten 41 

Chapter 5 The prevalence of metabolic syndrome in patients with psychotic 
disorders in the Netherlands 51 

Chapter 6 The incidence of metabolic syndrome and its reversal in a cohort 
of schizophrenic patients followed for one year 59 

Chapter 7 A 12-month follow-up study of treating overweight schizophrenic 
patients with aripiprazole 75 

Chapter 8 Is it appropriate to use cardiovascular risk scores in patients with 
psychotic disorders? – A multimethod analysis. 85 

Chapter 9 Summary and general discussion 101 

Chapter 10 Samenvatting 109 

Graduate School for Health Research SHARE 115 

Acknowledgement 119 

Curriculum Vitae 123 





 

 

Chapter 1 Introduction 



Chapter 1 

12 

Mortality and morbidity in patients with 
severe mental illness 
In the last decades all cause mortality of patients with psychotic disorders has increased, 

while decreasing in the general population. Besides the known higher prevalence of suicide 

and fatal accidents, patients also have a higher standardized mortality ratio for most natural 

causes.1 Correspondingly with the increased mortality, high levels of morbidity have been 

found in patients with severe mental illness (SMI).2 The elevated mortality and morbidity 

can be explained by four main factors. First, the unhealthy lifestyle of patients; many 

patients smoke, use illicit drugs, have a poor food intake, exercise rarely, and have a 

sedentary lifestyle.3-6 Negative and cognitive symptoms of the psychotic disorder and the 

prescribing of drugs with sedative effects may contribute to the sedentary lifestyle. Second, 

the psychotic disorder itself; for example, there is evidence for an elevated prevalence of 

diabetes mellitus in drug naïve patients with psychotic disorders.7 Third, patients often do 

not receive appropriate treatment for their physical diseases. A stigma attached to mental 

health8, perceived barriers to health care services9, and a lack of cooperation between health 

care professionals10 might explain this reduced utilization of health care services. Fourth, the 

adverse drug reactions of antipsychotic drugs; the different antipsychotic drugs can to a 

varying extent cause extrapyramidal symptoms, gastrointestinal complaints, sexual side 

effects, diabetes, dyslipidemia, and weight gain. 

Rational antipsychotic drug treatment  
Antipsychotic drugs have been divided based on their different adverse drug reaction profile 

in first generation (FGA, typical) and second generation (SGA, atypical) antipsychotic drugs. 

Since 1993 the prescription of antipsychotic drugs and SGAs has increased, while the 

prescription of FGAs has decreased.11,12 Analyzing prescribing patterns of antipsychotic 

drugs and co-medication in routine practice is important to investigate potentially 

inappropriate prescribing and risks associated with this practice. Patients receiving FGAs 

experience more often extrapyramidal symptoms than patients receiving SGAs. SGAs carry 

an increased risk for developing diabetes, overweight, and dyslipidemia. Clozapine and 

olanzapine have the highest risk, quetiapine and risperidone a lower risk, and ziprasidone 

and aripiprazole the lowest risk for these cardiovascular and metabolic adverse drug 

reactions.13 Based on the adverse drug profile, a higher adherence has been postulated for 
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SGAs compared to FGAs.14 This is important as adherence rates are particularly low in 

patients with chronic psychiatric diseases.15 

Metabolic syndrome 
Parallel to the increased market share of SGAs, also the prevalence of obesity, metabolic 

syndrome and diabetes in patients with psychotic disorders has increased.11,16 In an US study 

antipsychotic drug users had a much higher prevalence of the metabolic syndrome than the 

general population at the same age.17 There are different definitions for the metabolic 

syndrome (WHO, NCEP/ATP III, ATP IIIa, IDF),18-20 but most frequently the definition of 

the NCEP/ATP III and its variations (IIIa, IDF) have been applied. According to NCEP/ATP 

III the metabolic syndrome is defined as fulfilling at least three of five dichotomous criteria: 

hyperglycemia, abdominal obesity, hypertriglyceridemia, hypertension and decreased levels 

of HDL cholesterol.18 The advantage of the concept of the metabolic syndrome is that it is 

relatively easy to determine in routine practice. Different studies have estimated the 

prevalence of metabolic syndrome in patients with psychotic disorders.17,21-24 Figures ranged 

between 25% (Spain)21 and 45% (Canada)22, but so far little work has been done in the 

Netherlands. 

 

To identify and monitor patients with a cardiovascular and metabolic risk, several countries 

introduced guidelines for a regular monitoring of the cardiovascular and metabolic risk of 

patients with psychotic disorders.25-27 Based on these guidelines, patients should be screened 

once a year and more often after antipsychotic drug treatment has been newly started. Long-

term follow-up of patients screened on a regular basis will give information on the course of 

the metabolic syndrome and the specific risk factors associated with the disease. 

Furthermore the regular monitoring is useful to measure the effect of conducted 

interventions. 

 

There are three different categories of interventions for patients with an elevated 

cardiovascular and metabolic risk: lifestyle interventions, cardiovascular/antidiabetic drug 

treatment, and changes in antipsychotic drugs prescribed. Examples for lifestyle 

interventions are participating in exercising programs, receiving advice from a dietician, or 

starting a smoking cessation program. Cardiovascular/antidiabetic drug treatment includes 

starting anti-diabetic drugs, lipid lowering drugs, or blood pressure lowering drugs. Changes 

in antipsychotic drug therapy means stopping an antipsychotic drug with a high potential to 

cause cardiovascular and metabolic side effects (e.g.: clozapine) and starting an 



Chapter 1 

14 

antipsychotic drug with less potential to cause cardiovascular and metabolic side effects 

(e.g.: aripiprazole). The latter aspect has been studied in randomized controlled clinical 

trials,28-31 but little is known about outcomes in routine practice.  

Other measure to quantify cardiovascular 
and metabolic risk  
Most studies conducted in patients with psychotic disorders used the metabolic syndrome as 

a measure for the cardiovascular and metabolic risk.17,21-24 In the general population the 

metabolic syndrome strongly predicted diabetes,32,33 cardiovascular mortality, coronary 

heart disease mortality and all cause mortality.34 A much weaker association has been found 

for coronary heart disease32 and cardiovascular diseases.32,33 There is evidence that 

cardiovascular and metabolic risk factors cluster together and contribute synergistically to 

the risk; however it remains unclear if the rather simple definition of the metabolic 

syndrome describes this correctly.35 Other measures to quantify risk are cardiovascular risk 

scores. One of the earliest and best known is the Framingham Risk Score36 which is based on 

a long-term epidemiological cohort study in the US. Risk Scores are commonly used as part 

of cardiovascular risk management guidelines for the general population.37 Only very 

recently these scores have been applied to estimate the cardiovascular risk in patients with 

psychotic disorders.  
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Scope of the thesis 
 

In the first part of this thesis general aspects related to drug safety in different populations 

with psychiatric diseases were investigated. Populations were selected based on either the 

severity of the disease (SMI: severe mental illness) or the situation of living (patients in 

sheltered housing facilities). 

 

Chapter 2 analyzed pharmacy dispensing data to describe current prescribing patterns in 

patients with psychiatric diseases living in sheltered housing facilities and raise questions 

about the rational of prescribing.  

Chapter 3 investigated the physical health and adverse drug reactions of patients with 

severe mental illness. Furthermore we analyzed the health care received by the patients.  

Chapter 4 reviewed the published literature on the difference in adherence depending on 

the type of antipsychotic drug therapy prescribed. 

 

The second part of this thesis focused on the elevated cardiovascular and metabolic risk of 

patients with psychotic disorders.  

 

Chapter 5 estimated the prevalence of the metabolic syndrome in patients with psychotic 

disorders in the Netherlands. 

Chapter 6 followed the natural course of the metabolic syndrome in patients with psychotic 

disorders.  

Chapter 7 estimated the effects of starting aripiprazole on weight in patients with psychotic 

disorders.  

Chapter 8 analyzed if risk scores can be used to estimate the cardiovascular risk in patients 

with psychotic disorders. 
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Abstract 

Objective 

This study aimed to analyze prescribing patterns of chronic psychiatric patients living in 

sheltered housing facilities, to identify the extent of polypharmacy, and to estimate 

associated risks in this patient group. 

Methods 

In a retrospective cross-sectional study the prescription data of 323 chronic psychiatric 

patients (average age: 48.5 years) living in sheltered housing facilities in Rotterdam, The 

Netherlands were analyzed. Prescription data were obtained from pharmacy dispensing 

records. 

Results 

Patients received on average 4.6 drugs (95% CI, 4.3 - 4.9). The most frequently prescribed 

drugs were as expected antipsychotics, benzodiazepines, and antimuscarinic drugs. Overall 

25% (n=81) of patients received two or more antipsychotic drugs. A high proportion of 

patients (38%, n=124) received one benzodiazepine and 15% (n=50) received two or more 

benzodiazepines.  

Conclusion 

Patients in our study received a worryingly high number of drugs and a quarter of the 

population was subject to antipsychotic polypharmacy. This increases the risk that drug-

drug interactions, adverse drug reactions, and noncompliance occur. Our study indicated 

potentially low quality of prescribing and showed the need for reviewing and special 

monitoring of pharmacotherapy in this patient group. 
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Introduction 
Analyzing prescribing practices of antipsychotic drugs has been important in investigating 

deviations in medication use from evidence-based guidelines. A problem which has been 

repeatedly highlighted in schizophrenic patients is the simultaneous use of more than one 

antipsychotic. Although this may be justified in some patients, such prescribing remains 

controversial.1-3 Reported rates range between 5% and more than 90%.4-7 These wide 

variations may be due to changes in prescribing over time,8 differences between countries 

due to local prescribing traditions and cultural factors,5,9 patient populations, and care 

settings.9 For example, relatively low rates of polypharmacy have been reported for patients 

treated in the ambulatory setting.10-15  

 

Whilst there have been many studies on prescribing patterns in ambulatory or hospital care, 

little work has been done on patients living in residential care or sheltered housing facilities. 

We identified only one recent study from Italy16 and one study from the United States 

analyzing data from the 1970s and 1980s.17 Changes within mental health care suggest that a 

rising proportion of patients are being cared for in sheltered housing facilities.18 Recent data 

from the Netherlands show that about 23% of all institutionalised patients live in sheltered 

housing facilities.18 This emphasizes the need to investigate prescribing for this patient 

population.  

 

Prescribing practices may be analyzed on three different levels.19 Level one is a simple review 

of the prescribed medication, often based on pharmacy dispensing data. Level three is a full 

clinical medication review which requires medical notes and information on patient’s views 

and experiences with medication use. Level one is easy to perform and is, therefore, 

particularly useful to highlight potential high risk areas which need further in-depth 

review.19 Therefore, the present study was undertaken to analyze prescribing patterns in 

chronic psychiatric patients in residential care. We aimed to identify the extent of 

polypharmacy and estimate associated risks in this patient group.  

Methods 
In a retrospective cross-sectional descriptive study, the prescription data of 323 chronic 

psychiatric patients (average age: 48.5 years) from the years 2003-2004 were analyzed. Data 

were obtained from pharmacy dispensing records. Patients lived in 20 different sheltered 
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housing facilities in Rotterdam, The Netherlands. Patients suffered from chronic psychiatric 

diseases, such as schizophrenia, chronic mood disorder, and/or personality disorder. They 

lived voluntarily in these facilities when they were not able to take care of their everyday life, 

in most cases after discharge from a psychiatric hospital. A nurse was constantly present to 

provide help and support if required. The policy of the sheltered housing facilities was to 

support patients in their daily life, but not to treat them for psychiatric symptoms. Patients 

were treated by their general practioners or psychiatric nurses and psychiatrists from several 

psychiatric facilities. 

Polypharmacy 

Prescription data were analyzed to identify most frequently prescribed drugs, the mean 

number of drugs prescribed per patient, the number and type of psychotropic drug classes 

prescribed, and the number of patients who received combinations of antipsychotic drugs. If 

a patient received the same drug in two different pharmaceutical forms (e.g., depot 

preparation and oral preparation) this was not defined as polypharmacy. The number of 

patients receiving more than one drug with sedative effects was identified. Low-potency 

antipsychotics, benzodiazepines, and antihistaminics were defined as medication with 

sedative effects.  

Adverse drug reactions 

We analyzed the profile of adverse drug reactions for each prescribed medication based on 

the most commonly used reference in The Netherlands.20 The following adverse drug 

reactions were selected: gastrointestinal side effects, hypotension, extrapyramidal side 

effects, anticholinergic side effects, diabetogenic effects, and weight gain. For each patient 

we counted the number of drugs he/she received known to cause these adverse drug 

reactions. 

Drugs prescribed for potential adverse drug reactions 

We analyzed the number of patients receiving medication which was most probably 

prescribed for prophylaxis or treatment of adverse drug reactions. The observed medications 

were gastro-protective drugs, antimuscarinic drugs used for extrapyramidal side effects, and 

antidiabetics. The drug profile of patients receiving antidiabetic medication was analyzed to 

identify inappropriately prescribed comedication.  
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Results 
Patients received on average 4.6 drugs (95% CI, 4.3 - 4.9). The most frequently prescribed 

drugs were antipsychotics, benzodiazepines, and antimuscarinic drugs (figure 1) 
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Table 1 shows type and number of psychotropic drug classes prescribed. The majority of 

patients (79%, n=255) received antipsychotic medication. Overall 25% (n=81) of patients 

received two or more antipsychotic drugs. A high proportion of patients (38%, n=124) 

received one benzodiazepine, and 15% (n=50) received two or more benzodiazepines. 

Further analysis showed that 66% (n=214) of the patients received medication with sedative 

effects. 22% (n=72) of the patients received two drugs, and 9% (n=29) of the patients 

received three or more drugs with sedative effects.  

 

Table 1: Number of patients (%) receiving drugs from 
different psychotropic drug classes (n=323 patients) 

Drug class One drug Two or more 
drugs 

Antipsychotic drugs 174 (54%) 81 (25%) 

Mood stabilizers 54 (17%) 11 (3%) 

Antidepressants 120 (37%) 1(0%) 

Benzodiazepines 124 (38%) 50 (15%) 

 

The analysis of the profiles of adverse drug reactions (Table 2) showed that almost all 

patients received at least one drug known to cause gastrointestinal side effects such as 

constipation, dyspepsia or nausea and 36% (n=115) of patients received four or more drugs 

Figure 1: Most frequently prescribed drugs 
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known to cause such side effects. More than half of the patients (54%, n=173) received two or 

more drugs with potential hypotensive effects. Drugs known to cause extrapyramidal 

symptoms (including atypical antipsychotics) or tremor were often concomitantly 

prescribed: 54% (n=176) patients received two or more drugs known to cause this adverse 

drug reaction. More than one drug with potential anticholinergic side effects were prescribed 

for 37% (n=120) of the patients. Nearly half of all patients (49%, n=159) received at least one 

drug with potential diabetogenic side effects and 61% (n=197) of patients received two or 

more drugs with weight gain as a side effect.  

 

In total 15% (n=50) of patients were prescribed gastroprotective medication (11%, n=37) 

proton pump inhibitors, 4% (n=14) H2-receptor antagonists. Overall, 28% (n=89) patients 

received antimuscarinic drugs, mostly trihexyphenidyl or biperiden which are used to treat 

extrapyramidal symptoms. In total, 11% of the patients were using antidiabetic medication. 

Of these 36 patients, 18 patients had concomitant prescriptions for medication with 

diabetogenic side effects, as for example clozapine. 

 

Table 2: Number of patients with cumulative risk to suffer from adverse drug reactions 

Type of adverse drug reaction Number of patients (%) who were prescribed 1, 2, 3, 4 or more than 4 
drugs concomitantly, which are known to cause the adverse drug 

reaction (n=323 patients)a  

1 2 3 4 >4 

Gastrointestinal symptoms 
(constipation, dyspepsia, 
nausea) 

 
 
62 (19%) 

 
 
62 (19%) 

 
 
61 (19%) 

 
 
51(16%) 

 
 
64 (20%) 

Hypotension 107 (33%) 108 (33%) 43 (13%) 17 (5%) 5 (2%) 

Extrapyramidal symptoms and 
tremor 

 
119 (37%) 

 
106 (33%) 

 
49 (15%)  

 
15 (5%) 

 
6 (2%) 

Anticholinergic effects 117 (36%) 75 (23%) 36 (11%) 7 (2%) 2 (1%) 

Weight gain 87 (27%) 105 (33%) 49 (15%) 22 (7%) 21 (7%) 

Diabetogenic effects 139 (43%) 19 (6%) 1 (0%) - - 

a categories are mutually exclusive, i.e. patients receiving 3 drugs causing gastrointestinal 
symptoms are not included in the category of patients receiving 2 drugs. 

Discussion 
Chronic psychiatric patients living in sheltered housing facilities in Rotterdam received on 

average 4.6 drugs and a quarter of patients were subject to polypharmacy of antipsychotics. 

This percentage polypharmacy is at the high end of reported usage in the ambulatory 

settings10-15 and similar to the recent Italian study carried out in residential patients.16 Some 

of the polypharmacy may be due to switching attempts which sometimes result in the patient 

staying on both antipsychotics or theoretical rationales which are advocated by some.3 
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Nevertheless, there is still little evidence that benefits outweigh the risks of this practice.1,2 

Polypharmacy with other drugs was also noted, such as the frequent prescribing of 

medication with sedative effects. Whilst this may be indicated, the prescribing of more 

benzodiazepines at the same time often carries avoidable risks, such as dependency, misuse 

and oversedation. Due to the cross-sectional design of our study we could not estimate the 

amount of inappropriate long-term prescribing of benzodiazepines. However, in the 

literature it is suggested that inappropriate prescribing of benzodiazepines occurs frequently. 

For example one study conducted in general practitioners in the Netherlands found that only 

4% of the patients who received benzodiazepines received them according to guidelines.21 

 

Patients in our study received a worringly high number of drugs (on average 4.6 drugs). This 

was considerably higher than the average 2.7 drugs per patient found in the Italian study.16 It 

is difficult to explain the difference. In our study, a lower percentage of patients were 

prescribed benzodiazepines (53% versus 70% in the Italian study), but a higher percentage 

were prescribed antidepressants (37% versus 14% in the Italian study). The high number of 

drugs prescribed per patient certainly increases the risk that drug-drug interactions,22 

adverse drug reactions, and noncompliance occur.23 Based on our data, in particular 

gastrointestinal side effects may occur frequently. Not surprisingly, a considerable 

proportion of patients received protective medication such as proton pump inhibitors; but a 

recent study suggested undertreatment of dyspepsia occurs frequently.24 Furthermore, we 

found many patients to have a high cumulative risk of suffering from extrapyramidal 

symptoms. Additionally, a high percentage of patients received medication with sedative 

effects as well as drugs with hypotensive effects. It is known that such combinations increase 

the risk of falls and hip fractures in the elderly,25,26 and this needs to be investigated in 

psychiatric patients. Finally, the majority of patients were prescribed medication with 

diabetogenic side effects and/or medication causing weight gain. Guidelines on monitoring 

the well-known metabolic risks in schizophrenic patients27,28 need to be implemented in 

daily practice.29,30  

 

In our study we were restricted to the analysis of prescribing data and it was not possible to 

collect data on patient’s diagnosis, duration of illness, severity of disease, and patient 

adherence to medication. We estimated for every patient a cumulative risk of side effects, 

without knowing if they actually occurred. Furthermore, we have only assessed prescribing 

in a limited sample of patients from one region. However, because of the scarcity of data on 

prescribing for chronic psychiatric patients in residential care, our study is important in 

indicating potentially low quality of prescribing and monitoring needs. 
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Abstract 

Background 

Patients with severe mental illness (SMI) have an elevated morbidity and mortality. We 

aimed to identify the number and type of physical problems from the patients’ perspective 

and to identify inadequacies regarding their self care and the health care utilization. 

Methods 

In a cross-sectional descriptive study conducted in the Netherlands between February 2006 

and October 2007 patients with SMI were interviewed about somatic symptoms, medication 

management, and health care received. Other data included the impression of the 

interviewer, patients’ medication history and their medical records. All information was 

reviewed by two physicians and categorized in somatic symptoms and diseases (using ICD 10 

classification) and inadequacies regarding their self care and the health care utilization. 

Results 

The 118 included patients suffered from a total of 407 somatic symptoms and diseases. Most 

frequently, these were endocrine, nutritional, and metabolic diseases (42%, n=49 of the 

patients), diseases of the digestive system (40%, n=47), and diseases of the respiratory 

system (39%, n=46). Data from patients’ general practitioners and pharmacies were not 

available for more than a third of the patients (35%, n=41). The majority of patients (69%, 

n=81) were in regular contact with a psychiatric nurse, but not with a general practitioner or 

a psychiatrist. 

Conclusions 

Our study showed that patients with SMI suffer from various somatic symptoms and 

diseases. A better cooperation between health care professionals is necessary to improve the 

somatic health care of the psychiatric patient. 
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Introduction 
Patients suffering from schizophrenia have a 2.4 times higher mortality rate due to natural 

causes (excluding suicide and accidents) compared to the general population.1 Consistently 

with the elevated mortality somatic diseases are highly prevalent in these populations.2 So 

far most studies focused on the physical health of patients with schizophrenia. But there is 

evidence that all patients with severe mental illness (SMI) suffer more frequently from 

somatic diseases than the general population and that there are only minor differences 

between psychiatric diagnoses.3 Reasons for the elevated mortality and morbidity include 

adverse drug reactions of antipsychotic drugs such as extrapyramidal symptoms and 

cardiovascular and metabolic diseases. Also a low socioeconomic status, a sedentary lifestyle, 

and smoking are frequent in patients with SMI and are risk factors for several somatic 

diseases.4,5  

 

Patients with SMI who suffer from a somatic disease may not have adequate access to 

treatment.6-8 A stigma attached to mental health,9 perceived barriers to health care 

services,10 and a lack of cooperation between health care professionals11 might explain this 

reduced utilization of health care services. However studies report conflicting results: Some 

report that patients with SMI have significantly less contact with primary health care and 

receive significant lower quality of care.12-14 Others showed that patients with SMI have equal 

or more contact with health care professionals14 and receive similar quality of care.15 

Comparing these findings is difficult as measuring the quality of health care strongly 

depends on the organization of the health care system of the country in which the study was 

conducted. In the Netherlands mental health care is separated from somatic health care. 

Patients who are in regular contact with the psychiatric hospital also need to be in contact 

with a general practitioner and a pharmacy in order to access primary health care services. 

Patients are supposed to be registered with a general practitioner (GP), who acts as a 

gatekeeper of the health care system, and with a pharmacy, which is responsible for the 

medication management of the patient.16 

 

Previous studies investigating the physical health of patients with SMI mostly retrieved data 

from medical charts,2,17 or conducted interviews asking for already diagnosed diseases.3,18 

Studies investigating health care utilization mostly used a compiled measure for physical 

health7,11 or did not measure the physical health status.6,10 Therefore, to our knowledge this 

is the first study to investigate the physical health and health care utilization of patients 

using systematic patient interviews in addition to medical charts and pharmacy records. We 
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aimed to identify the number and type of physical problems from a patient perspective and 

to identify inadequacies regarding their self care and health care utilization. 

Methods 
This was a cross-sectional descriptive study conducted in one psychiatric centre in the 

Netherlands between February 2006 and October 2007. Six departments of the psychiatric 

hospital participated in this study, four of them were outpatient departments and two were 

admission departments for homeless patients. A convenience sample of patients was 

included. Patients were excluded if they could not complete the interview or if they did not 

give informed consent. Fifteen trained nurses and physicians carried out the semi-structured 

interviews with the patients, which lasted about 30 minutes each. 

 

The interview was developed based on literature and expert opinion, and covered aspects of 

somatic symptoms, medication management, and health care received. The interviewer 

asked easy to understand yes/no questions (with the possibility of specification) regarding 

potential somatic symptoms. In addition, patients were asked to specify the most severe 

symptom and to rate their physical health on a scale from one (very bad) to ten (excellent). If 

acute conditions were reported, interviewers contacted one of the participating physicians to 

examine the patients. The interview also included questions regarding the frequency of 

contact with different health care professionals, the lifestyle, the monitoring received, 

prescribed and over-the-counter medication, the application of medication, and adherence 

to prescribed medication. Patients were for example asked if, how often, and why they did 

not take their medication. Finally the interviewer asked the patient how they experienced the 

interview. 

 

After the interview, the interviewers reported their impression about the interviewed patient. 

They answered open questions about for example the health-status, the care received, and 

the self care of the patient. The patients’ medication history was requested from the patients’ 

pharmacy and a copy of the patients’ medical records from the general practitioners. 

Furthermore the psychiatric diagnosis was retrieved from the medical records of the 

psychiatric hospital.  

 

All information was reviewed by two physicians (a clinical pharmacologist and a GP 

specialized in patients with psychiatric diseases) firstly to identify clinically relevant somatic 

symptoms and diseases, and secondly to identify problems of patients regarding the 
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utilization of the health care system. If they initially disagreed about the interpretation of the 

data, they discussed the data and reached consensus. Identified problems were reported to 

the psychiatrist in charge of the patient. There was no follow-up with regard to the measures 

taken as a result of this information. Based on the review of the physicians we divided the 

identified problems into three categories: somatic symptoms and diseases, inadequacies 

regarding self care, and health care utilization. Somatic symptoms and diseases were further 

categorized using the ICD 10 classification. Inadequate self care included poor food intake 

and lack of adherence with prescribed medication. Inadequacies regarding health care 

utilization of the patients were divided into two categories: contact with health care 

professionals and health care services received. 

Results 
A total of 118 patients was included in this study, this was 88% of all approached patients 

(N=134). 16 (12%) patients refused to participate in the study. Reasons for refusal were being 

suspicious (n=5), not feeling like it (n=4), or others (n=7). Included patients were on average 

38 (SD=13) years old, 81% (n=96) were male. (Table 1) Most patients had a primary 

diagnosis of a psychotic disorder (77%, n=81). Thirty-seven percent (n=44) of all patients 

had in addition a dependency disorder. A personality disorder (Axis II, DSM IV) was 

diagnosed in 21% (n=25) of the included patients.  

 

Data from patients’ general practitioner and pharmacy was completely available for 20% 

(n=24) of the patients, partly available for 45% (n=53) of the patients, and completely 

missing for 35% (n=41) of the patients. For six patients missing data severely impeded the 

analysis of the collected data. The majority of patients reported that the interview was good, 

interesting or necessary, but 11 patients (9%) had unpleasant feelings about the interview. 

These patients experienced the interview as stressful, confronting, tiring, difficult, or too 

personal.  

 

The two physicians identified a total of 407 somatic symptoms and/or diseases in the 118 

patients. Every patient had at least one somatic symptom or disease. The analysis of seven 

patients was limited by inconsistencies within the collected data, for example patients rated 

their physical health low, while not reporting any symptoms. The somatic symptoms or 

diseases were most frequently classified as endocrine, nutritional and metabolic diseases 

(42% (n=49) of the patients), as diseases of the digestive system (40% (n=47) of the 

patients), and as diseases of the respiratory system (39% (n=46) of the patients). (Table 2) 
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Most frequent sub-categories were obesity and other hyperalimentation (36%, n=43) and 

extrapyramidal and movement disorders (32%, n=38).  

 

Table 1: Characteristics of patients 

 N=118 

Sex (male) 96 (81%) 

Mean age in years (SD) 38 (13) 

Smoking (%) 90 (76%) 

Mean BMI in kg/m2 (SD) 26 (SD=6.5) 

Ethnicity  

 Both parents were from the Netherlands 75 (64%) 

 At least one parent was not from the Netherlands 41 (35%) 

 Missing 2 (2%) 

Employment situation  

 Employment (mostly voluntary work) 40 (34%) 

 No employment 78 (66%) 

Living situation  

  Alone  43 (36%) 

 With partner or family 28 (24%) 

 Sheltered housing facilities 19 (16%) 

 Homeless 21 (18%) 

 In the hospital 7 (6%) 

Primary psychiatric diagnosis   

 Schizophrenia 68 (58%) 

 Psychotic disorder, unspecified 14 (12%) 

 Schizoaffective disorder 9 (8%) 

 Affective disorder (Bipolar and depressive) 9 (8%) 

 Others  18 (15%) 

Antipsychotic drugs  

 Risperidone monotherappy 15 (13%) 

 Zuclopenthixol monotherapy 13 (11%) 

 Clozapine monotherapy 11 (9%) 

 Other monotherapy 29 (25%) 

 No antipsychotic drug 27 (23%) 

 Combination of two or more antipsychotics 23 (19%) 

Antidepressant drugs 28 (24%) 

Mood stabilizer 12 (10%) 

 

Twenty-five percent (n=30) of the patients reported that tiredness, sleeping disorders, and 

problems concentrating was their most severe problem. Nineteen percent (n=22) mentioned 

pain in the back or other complaints of the musculoskeletal system. Furthermore, problems 

with the digestive system (n=16, 14%), uncontrolled movements or stiffness (n=9, 8%), skin 

problems (n=8, 7%), and overweight (n=6, 5%) were reported. On average patients rated 

their physical health as 6.8 (SD=1.6) on a scale from one (very bad) to ten (excellent). Based 
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on the interviewer’s impression of the patient, 25% (n=29) of the patients had a poor 

physical health status. 

 

 

Patients’ self care was often limited. Based on the interviewer’s impression 32% (n=38) of 

the patients had poor food intake and 34% (n=40) did not care well for themselves. In 9% 

(n=11) of all patients poor food intake or limited self care was considered a clinically relevant 

problem by the physicians. Around half of the patients (55%, n=65) reported to be adherent 

to the medication prescribed; 38%, n=45: non-adherent; 2%, n=2: data missing; 5%, n=6: no 

medication use reported. Reasons for non-adherence varied widely and included forgetting 

to take the medication, trying without medication, side effects, and depressive symptoms.  

 

Table 2: Prevalence of somatic symptoms/diseases of the patients categorized in ICD-10 categories 

  Category (ICD 10) Patients 
(N=118) 

I  A00-B99  Certain infectious and parasitic diseases 9% (n=11) 

II  C00-D48  Neoplasms 1% (n=1) 

III  D50-D89  Diseases of the blood and blood-forming organs and certain 
 disorders involving the immune mechanism 

 
3% (n=3) 

IV  E00-E90  Endocrine, nutritional and metabolic diseases  
    Obesity and other hyperalimentation: 36% (n=43) 

42% (n=49) 

V  F00-F99  Mental and behavioural disorders  
    Mental and behavioural disorders due to use of tobacco: 12% (n=14) 

32% (n=38) 

VI  G00-G99  Diseases of the nervous system  
    Extrapyramidal and movement disorders: 32% (n=38) 

33% (n=39) 

VII  H00-H59  Diseases of the eye and adnexa  
    Visual disturbances and blindness: 15% (n=18) 

17% (n=20) 

VIII  H60-H95  Diseases of the ear and mastoid process 7% (n=8) 

IX  I00-I99  Diseases of the circulatory system 14% (n=16) 

X  J00-J99  Diseases of the respiratory system 39% (n=46) 

XI  K00-K93  Diseases of the digestive system 
    Diseases of oral cavity, salivary glands and jaw: 22% (n=26)  
    Diseases of oesophagus, stomach and duodenum: 16% (n=19) 

40% (n=47) 

XII  L00-L99  Diseases of the skin and subcutaneous tissue 12% (n=14) 

XIII  M00-M99  Diseases of the musculoskeletal system and connective tissue 8% (n=9) 

XIV  N00-N99  Diseases of the genitourinary system  
    Diseases of male genital organs: 13% (n=15) 

24% (n=28) 

XV  O00-O99  Pregnancy, childbirth and the puerperium - 

XVI  P00-P96  Certain conditions originating in the perinatal period - 

XVII  Q00-Q99  Congenital malformations, deformations and chromosomal 
abnormalities 

 
3% (n=3) 

XVIII  R00-R99  Symptoms, signs and abnormal clinical and laboratory findings, not 
elsewhere classified 
    General symptoms and signs: 16% (n=19) 

 
33% (n=39) 

XIX  S00-T98  Injury, poisoning and certain other consequences of external causes - 

XX  V01-Y98  External causes of morbidity and mortality - 

XXI  Z00-Z99  Factors influencing health status and contact with health services - 

XXII  U00-U99  Codes for special purposes - 
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Thirty-eight percent (n=45) of all patients had rarely or never (defined as less than once per 

two years) contact with their general practitioner and 25 (21%) patients had rarely or never 

(less than once per year) contact with their psychiatrist. But 81 (69%) patients had regular 

(at least once per 3 months) contact with psychiatric nurses. The contact with a health care 

professional was in 21% of the patients (n=25) so limited that it was considered a clinically 

relevant problem. This was the case when several somatic symptoms were found and 

patients had insufficient contact with health care professionals. 

 

Inadequacies regarding health care services provided were categorized in insufficient 

laboratory monitoring and insufficient pharmaceutical care. One quarter (n=29) of the 

population did not received adequate laboratory monitoring. This was the case, when 

patients had several cardiovascular risk factors and did not have blood glucose and lipids 

measured in the last years. Pharmaceutical care was insufficient in 37% (n=44) of the 

population. In 18% (n=33) of the patients medication from the pharmacy records differed 

from medication reported by the patient. This counted especially for depot medication which 

was frequently administered (26% (n=31)) in our population, but only rarely recorded in the 

pharmacy (17%, n=20 not recorded). We summarized other inadequacies in pharmaceutical 

care as inappropriate prescribing (10%, n=12). This included the prescription of a high 

number of drugs or contraindicated medication.  

Discussion 
In our study all patients with SMI had at least one clinically relevant symptom or disease. 

This is a similarly high prevalence of physical complaints as was found by Jones et al (74%)17 

and Batki et al (80%)19. Nearly half of the patients had an endocrine, nutritional or metabolic 

disease, which was mostly obesity. Other studies did not categorize obesity as a disease, and 

found therefore a lower prevalence for this category (13%20, 27%17, 29%19). In contrast the 

prevalence of the subcategory diabetes was higher in other studies (7%2-15%18) compared to 

our cohort (4%). A much lower prevalence was found for hypertension (5% in our cohort) 

compared to other studies. (10%2-43%19) In contrast respiratory diseases were more 

prevalent (39%) in our cohort than reported in the literature (21%18-38%3). This might be 

due to the fact that three quarters of the included patient smoked; other studies reported 

lower numbers (52%21-70%22) of smokers. The prevalence of gastrointestinal disorders was 

slightly higher in our cohort (40%) compared to literature (12%2-39%19). Consistent with 

ICD 10 coding we included the frequently prevalent diseases of oral cavity, salivary glands 

and jaw in the category digestive diseases. These were not mentioned in other studies2,19 and 
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might not have been included. An explanation for the high prevalence of extrapyramidal 

symptoms might be the relatively high number of depot medication prescribed in our 

population. Other studies unfortunately did not or only roughly report on antipsychotic 

drugs prescribed,2,3,17-20 so that a comparison was not possible. In summary we found a 

relatively high prevalence of symptomatic diseases, like diseases of the respiratory system 

and a relatively low prevalence of relatively asymptomatic diseases, like hypertension or 

diabetes. This is not surprising as our interview was based on symptoms and diagnoses 

reported by the patients. However it might indicate that patients with severe mental illnesses 

suffer from even more yet undiagnosed physical illnesses than so far described in studies 

based on the diagnosis of physical illnesses.  

 

Interestingly, patients rated their physical health on average as well. In addition, when asked 

about their most severe complaint, only very few patients mentioned overweight, which was 

very prevalent in this cohort. Patients with SMI might lack knowledge about diseases with a 

high risk for late complications. Osborn et al23 found that patients with SMI have less 

knowledge about risk factors for coronary heart disease (CHD) than the general population. 

This might be one reason for the limited contact of patients with general practitioners found 

in this study. In contrast many patients had regular contact with the psychiatric nurse of the 

hospital. However, this frequent contact with a health care professional seemed to be only 

insufficiently used to monitor patients’ physical health. Many patients did not receive 

laboratory measurements of blood glucose or lipids.  

 

Our study showed that there was little cooperation between psychiatric nurses and health 

care professionals working in primary care; it was very difficult to receive medical records 

from patients’ general practitioner and medication history from their pharmacy. Based on 

this lack of cooperation it is not surprising that we found inadequacies regarding health care 

services. When pharmacies do not have complete information about medication usage, they 

can not provide good pharmaceutical care. Some studies showed that an integrated model or 

a care manager could improve quality and outcome of care.6,11 After intervention 

significantly more patients received preventive measures and also the physical health 

improved significantly.  

 

This study had some limitations. The categorization of diseases was based on the medical 

records and the interview conducted with the patients. It was outside the scope of this study 

to complement these data with physical or laboratory examination of the patients. 

Furthermore, patients were recruited from one psychiatric centre located in a large city in 
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the South of the Netherlands. Although we believe that we were able to recruit a 

representative sample of patients with SMI the data may not be generalizable to other health 

care systems and countries.  

 

Our study showed that patients with SMI suffer from a large number of various somatic 

symptoms and diseases. A better cooperation between health care professionals is necessary 

to improve the somatic health care of the patients. 
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Summary 
The effectiveness of pharmacotherapy partly depends on patients’ compliance. However 

noncompliance with pharmacotherapy occurs frequently. It is particularly a problem in 

diseases requiring long-term treatment. On average chronically ill patients only take about 

half of their medication as prescribed. Especially patients with chronic psychiatric diseases, 

such as schizophrenia, are known to have low compliance rates. Atypical antipsychotics or 

depot medication are believed to improve compliance. In our systematic literature review we 

identified ten studies analyzing the differences in compliance rates between atypical and 

typical antipsychotics. However our analyses did not show a difference in compliance rates 

except for clozapine. The higher compliance rates for clozapine might be explained by the 

regular monitoring and thus frequent patient contact. A positive effect of depot 

antipsychotics on compliance could be explained by the easy detection of noncompliant 

patients.  

Zusammenfassung 
Der Erfolg einer Arzneimitteltherapie wird unter anderem bestimmt vom Ausmaß, in dem 

Patienten die verordneten Arzneimittel einnehmen. Chronisch kranke Patienten nehmen 

jedoch im Mittel lediglich die Hälfte der Arzneimittel wie verordnet ein. Besonders bei 

schizophrenen Patienten, die meist langjährig Antipsychotika einnehmen müssen, sind die 

Complianceraten niedrig. Bisher konnten nur wenige eindeutige Faktoren identifiziert 

werden, die zu Noncompliance führen oder das Complianceverhalten beeinflussen. 

Atypische Antipsychotika werden ebenso wie Depotformulierungen oft mit einer 

verbesserten Compliance in Zusammenhang gebracht. In unserer systematischen 

Literaturrecherche konnten wir keinen Beleg für den häufig beworbenen Unterschied in 

Complianceraten zwischen atypischen und typischen Antipsychotika finden. Der Einsatz von 

Depotpräparaten hat den Vorteil, dass noncompliante Patienten einfach identifizierbar sind 

und so Interventionen gezielt eingesetzt werden können.  
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Einleitung 
Schizophrenie ist eine chronische Krankheit, an der weltweit über 20 Millionen Menschen 

leiden. Sie beginnt meist in der späten Adoleszenz und hat eine Lebenszeitprävalenz von 

etwa einem Prozent. Ein effektiver und essentieller Bestandteil der Therapie - neben 

Psychotherapie und Soziotherapie - ist die Behandlung mit Antipsychotika. Häufig müssen 

Patienten lebenslang Antipsychotika einnehmen, um weitere schizophrene Episoden zu 

verhindern. Eine regelmäßige Einnahme der Arzneimittel spielt dabei eine entscheidende 

Rolle. Trotz der positiven Effekte durch Antipsychotika nehmen im Mittel nur etwa die 

Hälfte aller Patienten die Arzneimittel wie verordnet ein. Publizierte Complianceraten liegen 

zwischen 24% und 90%.1 Das breite Intervall für Complianceraten ist zumindest teilweise 

durch unterschiedliche Messmethodik und Definition bedingt, auf die im Rahmen dieses 

Artikels kurz eingegangen wird. Um eine bessere Compliancerate zu erreichen, ist es wichtig, 

genaue Kenntnis der Faktoren zu haben, die Compliance beeinflussen. Es wird häufig 

argumentiert, dass atypische Antipsychotika aufgrund ihres anderen Nebenwirkungsprofils 

höhere Complianceraten erzielen. In dem vorliegenden Artikel präsentieren wir das 

Ergebnis einer Literaturrecherche, in der wir untersucht haben, inwieweit es Belege für 

einen Complianceunterschied gibt zwischen Patienten, die mit typischen oder atypischen 

Antipsychotika behandelt werden.  

Der Begriff Compliance 
Compliance wurde 1979 definiert als das Ausmaß, in dem das Verhalten (wie die Einnahme 

von Medikamenten, das Befolgen einer empfohlenen Diät oder das Verändern des 

ausgeübten Lebensstils) einer Person mit medizinischen oder gesundheitlichen Ratschlägen 

übereinstimmt.2 Diese Definition wird häufig kritisiert, da sie dem Patienten eine passive 

Rolle zuweist, in welcher er keinen Einfluss auf das Therapiekonzept nimmt.3 Um das 

psychologisch komplexe Verhalten, das zu Noncompliance führt, zu verstehen und zu 

verändern, ist vermutlich ein anderer Ansatz nötig. In den letzten Jahren wurden 

verschiedene Modelle entwickelt, die Namen wie Concordance oder kooperative 

Entscheidungsfindung tragen und eine therapeutische Allianz zwischen Arzt und Patient 

zum Ziel haben.4 Kern dieser Modelle ist die Zusammenarbeit zwischen Arzt und Patient als 

gleichberechtigte Partner, die ein individuell angepasstes Therapiekonzept entwickeln. 

Hierbei können auch Abweichungen vom therapeutischen Standard akzeptiert werden. Auf 

dem Gebiet der psychischen Erkrankungen und insbesondere der Schizophrenie liegen 
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bisher aber kaum Konzepte und Untersuchungen vor, die dieses Modell zur Grundlage 

haben. Daher wird wie in den meisten publizierten Studien, Compliance auch in diesem 

Artikel definiert als Abweichung des Arzneimitteleinnahmeverhaltens von einem definierten 

Therapiestandard.  

 

In verschiedenen Studien wird diese Definition sehr unterschiedlich ausgelegt. So kann 

Noncompliance das Nicht-Einlösen eines Rezeptes, das (un)bewusste Einnehmen zur 

falschen Zeit / in der falschen Dosierung, die einmalige (mehrmalige) Nicht-Einnahme, das 

Nicht-Wieder-Ausstellenlassen eines Folgerezeptes und/oder das Abbrechen der Therapie 

sein.4 Insbesondere Patienten, die eine medikamentöse Therapie abbrechen, werden 

unterschiedlich klassifiziert. Einige Studien differenzieren klar zwischen Therapieabbruch 

und einer andauernden Nicht- oder Mindereinnahme von Medikamenten, andere 

unterscheiden hier nicht, oder definieren Noncompliance ausschließlich als 

Therapieabbruch. Ein Therapieabbruch mit dem untersuchten Antipsychotikum kann 

jedoch auch ein Wechsel auf ein anderes Antipsychotikum aufgrund von individuellen 

Präferenzen, Unverträglichkeiten oder Nebenwirkungen sein. Dies sollte nicht mit 

Noncompliance gleichgesetzt werden. Neben der Definition bestimmt auch die angewandte 

Messmethode die Aussagekraft und Vergleichbarkeit der Studienergebnisse zu 

Complianceraten. Eine vergleichende Darstellung von Vorzügen und Einschränkungen 

Tabelle 1: Messmethoden zur Compliancebestimmung 

Art  Methode Vorzüge Einschränkungen 

direkt Bestimmen von Arzneistoff- oder 
Metabolitenkonzentration in Blut, 
Urin, Speichel, etc.  

objektiv nur Momentanaufnahme, teuer, 
nur für Arzneistoffe mit 
geeigneten Metaboliten möglich, 
interindividuell unterschiedliche 
Pharmakokinetik, invasiv 

indirekt Refill Rates: Anzahl von der 
Apotheke abgegebenen 
Einzeldosen 

große Patientenanzahl, 
kostengünstig 

teilweise keine Diagnose bekannt, 
abhängig von der Qualität der 
Datenbank, nähere Umstände 
(Verlust der Tabletten, Absetzen 
eines Medikamentes, etc.) nicht 
bekannt 

Pill Count: Anzahl der vom 
Patienten zurückgebrachten 
Tabletten 

individualisierter als 
Refill Rates 

keine Aussage über Einnahmetag/ 
-zeit, unbekannt, ob alle nicht 
eingenommenen Medikamente 
zurückgebracht wurden 

MEMSa: elektronisches 
Monitoring von Tag und Zeit der 
Öffnung des 
Arzneimittelbehältnissen 

Bezug auf einzelne 
Öffnungen über längeren 
Zeitraum: Erkennen von 
„Drug Holidays“ möglich 

teuer, kleine Patientenanzahl, 
Patient kann Behältnis 
manipulieren 

subjektiv Patienteninterviews individuell, einfach Patient gibt sozial gewünschte 
Antwort 

Interview mit Angehörigen, 
Ärzten und Pflegepersonal 

einfach verschönernd, nur beobachtend 

 MEMS: medication event monitoring system  
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verschiedener Messmethoden ist in Tabelle 1 zu finden. Eine den anderen Methoden 

deutlich überlegene konnte bisher noch nicht entwickelt werden. 

 

Einflussfaktor Arzneimittel 
In den letzten Jahren wurden viele verschiedene Faktoren untersucht, die zu Noncompliance 

führen können. Für die meisten Faktoren wie Alter, Geschlecht, kognitive Beeinträchtigung 

oder Familienstand konnte kein eindeutiger Zusammenhang festgestellt werden.5 Den 

„typischen“, einfach identifizierbaren bzw. charakterisierbaren noncomplianten Patienten 

gibt es vermutlich nicht. Der Einfluss von Wirksamkeit und Nebenwirkung, ebenso wie der 

Applikationsform von Antipsychotika auf das Complianceverhalten, wird breit diskutiert.  

 

Depotpräparate werden häufig als Compliance verbessernde Intervention angesehen.6 

Besonders bei Beginn der Therapie, wenn Patienten noch nicht von der Notwendigkeit der 

Einnahme von Antipsychotika überzeugt sind, wird die Depotgabe als eine Möglichkeit 

gesehen, Noncompliance zu vermeiden. Noncompliance bei der Therapie mit 

Depotpräparaten wird als Nicht-Wahrnehmen des Termins zur Depotgabe definiert. 

Dadurch wird Noncompliance deutlich sichtbar und Interventionen können sehr gezielt 

eingesetzt werden. Das Problem der Identifizierung eines noncomplianten Patienten besteht 

also nicht mehr. In einer Studie, die in einer Gruppe von Patienten durchgeführt wurde, die 

unfreiwillig zur Therapie verpflichtet wurden, war die Gabe des Depotpräparates ein 

unabhängiger Compliance verbessernder Faktor.7 Einen Hinweis auf bessere 

Complianceraten mit Depotpräparaten gibt auch eine Metaanalyse, die eine signifikante 

Reduktion der Krankenhausaufenthaltstage und eine etwas geringere Rückfallrate mit 

Depotpräparaten beschreibt.8  

 

Spezifische Nebenwirkungen, wie eine dysphorischen Reaktion auf die erste 

Antipsychotikagabe können zu Noncompliance führen.9,10 Dagegen konnte entgegen 

allgemeiner Annahme zwischen der Anzahl schwerer Nebenwirkungen und Noncompliance 

kein Zusammenhang gefunden werden.5  Das Complianceverhalten wird vermutlich nicht 

nur durch die Art und den Schweregrad der Nebenwirkung beeinflusst, sondern auch durch 

die individuell empfundene Einschränkung und das zeitliche Auftreten der Nebenwirkung.9 

Da atypische und typische Antipsychotika ein unterschiedliches Nebenwirkungsprofil haben, 

könnte man ein unterschiedliches Complianceverhalten erwarten. Einige Autoren vertreten 

sogar die Ansicht, dass die Therapie mit atypischen Antipsychotika zu einer besseren 

Compliance führt.11 Dabei ist die Einteilung in typische und atypische Antipsychotika 
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umstritten und nicht eindeutig. Da sie aber sehr gebräuchlich ist, wird sie auch im Rahmen 

dieses Artikels verwendet. Im Folgenden untersuchen wir die Frage, inwieweit es einen 

Unterschied im Complianceverhalten zwischen Patienten gibt, die mit typischen und 

atypischen Antipsychotika behandelt werden. 

 

In PubMed (1966 – Juli 2006) und Embase (1997- Juli 2006) wurde eine Literaturrecherche 

nach Studien mit den Stichwörtern „atypical“, „antipsychotic(s)“, „schizophrenia“ and 

„patient compliance“ durchgeführt.  Es wurden ausschließlich Studien inkludiert, die 

vergleichende Analysen von atypischen mit typischen Antipsychotika durchgeführten. 

Allgemeine Studien über die Compliance mit Antipsychotika wurden für diese spezifische 

Analyse ausgeschlossen. Für allgemeine Aussagen über das Complianceverhalten mit 

Antipsychotika wurden verschiedene Übersichtsartikeln zu Rate gezogen. Es wurden zehn 

Studien gefunden, die die Compliance mit atypischen und typischen Antipsychotika 

vergleichen. (Tabelle 2)  

 

Es scheint, dass es keinen entscheidenden Complianceunterschied zwischen atypischen und 

typischen Antipsychotika gibt. Während zwei Studien12,13 eine Verbesserung der Compliance 

nach einem Wechsel von typischen auf atypische Antipsychotika berichten, zeigte lediglich 

eine Studie14 im direkten Vergleich eine statistisch signifikant bessere Compliance für 

atypische Antipsychotika nach sechs Monaten, allerdings war der Unterschied nach zwölf 

Monaten nicht mehr signifikant. Eine weitere Studie zeigte einen deutlichen, statistisch 

jedoch nicht signifikanten Trend zu einer besseren Compliance mit atypischen 

Antipsychotika.15 In weiteren Studien16-21 zeigte sich kein Complianceunterschied zwischen 

der Therapie mit atypischen und typischen Antipsychotika. In einer Studie war die Therapie 

mit atypischen Antipsychotika sogar ein signifikanter Risikofaktor für Noncompliance.22 Da 

in den analysierten Studien Compliance unterschiedlich gemessen und definiert wurde, ist 

eine vergleichende Analyse schwierig. Zusätzlich wurden einige atypische Antipsychotika zu 

dem Zeitpunkt als einige der Studien durchgeführt wurden, oft erst nach Non-Response oder 

einem längeren Krankheitsverlauf eingesetzt, oder waren noch nicht verfügbar.  

 

Für Clozapin gelten die für atypische Antipsychotika getroffenen Aussagen nur in 

begrenztem Maße. Ein Unterschied ist, dass der Einsatz von Clozapin erst nach zweimaliger 

Non-Response auf andere Antipsychotika empfohlen wird, ein anderer, dass während der 

Therapie mit Clozapin durch häufige Blutbildkontrollen (um eine Agranulozytose frühzeitig 

zu entdecken), und somit häufigerem Patientenkontakt eventuell die Compliance gefördert 

wird. In vergleichenden Studien wurde Clozapin teilweise ausgeschlossen17, teilweise als 
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Tabelle 2: Publikationen zur Compliance mit atypischen und typischen Antipsychotika 

Publika- 
tionen 

Messmethode Patien-
ten-
anzahl 

Ergebnisse Com-
pliance-
rateb 

Kommentar 

Voru-
ganti 
et al 
2002  
(9)  

Pill Count und 
Interviews mit 
Patienten und 
Angehörigen 

N=150 Erhöhte Compliancerate nach 
Wechsel von typischen auf 
atypische Antipsychotika 
 

Typisch 
59% 
Atypisch 
88%  

Nicht gut eingestellte Patienten, 
unterschiedliche Messmethoden 
(vor, nach Umstellung), keine 
klare Definition von Compliance 

Valen-
stein 
et al 
2004 
(10) 

Refill Ratesa N= 
49003 

Kein signifikanter 
Complianceunterschied 
zwischen atypischen und 
typischen Antipsychotika; 
Clozapin mit signifikant 
höherer Compliance; 
Erhöhte Compliancerate nach 
Wechsel von typischen auf 
atypische Antipsychotika 

Typisch 
62% 
Atypisch 
57% 
Clozapin 
95% 

Patienten, die mehr Medikamente 
aus der Apotheke bekommen als 
notwendig, werden nicht als 
noncompliant definiert 

Dolder 
et al 
2002 
(11) 

Refill Ratesa 
 

N=288 Signifikant erhöhte Compliance 
für atypische Antipsychotika 
nach 6 Monaten, (nach 12 
Monaten nicht mehr signifikant) 

Typisch 
77% 
Atypisch 
88% 
(nach 6 
Monaten) 

Unterschiedliche 
Patientengruppen: Doppelt so viel 
Krankenhausaufenthalte für 
Patientengruppe mit atypischer 
Medikation  

Olfson 
et al 
2000 
(12) 

Patienten-
interview 

N=213 Nicht signifikanter Trend zu 
höherer Compliance mit 
atypischen Antipsychotika  

Typisch 
79% 
Atypisch 
91% 

 

Gilmer 
et al 
2004 
(13) 

Refill Ratesa 
 

N=280
1 

Kein signifikanter 
Complianceunterschied 
zwischen atypischen (ausser 
Clozapin) und typischen 
Antipsychotika; Clozapin mit 
signifikant höherer Compliance 

Typisch 
37 % 
Atypisch 
41% 
Clozapin 
60% 

 

Diaz 
et al 
2004 
(14) 

MEMS 
(medication 
event 
monitoring 
system) 

N=50 Kein signifikanter 
Complianceunterschied 
zwischen atypischen und 
typischen Antipsychotika 

Typisch 
30% 
Atypisch 
42% 

Kleine Patientenanzahl, nur 
teilweise randomisiert, 
wöchentliche Kontrollen (erhöhen 
evtl. Compliance), 45% der Daten 
aus MEMS fehlen 

Rosen- 
heck 
et al 
2000 
(15)  

Pill Count 
 

N=423 Kein signifikanter 
Complianceunterschied 
zwischen Haloperidol und 
Clozapin; Clozapin mit 
niedrigerer Abbruchquote 

Typisch 
und 
atypisch 
>80% 

Doppelt blind randomisiert;  
Nicht bekannt warum Patienten 
abgebrochen haben, kein Einblick 
in Arztempfehlungen, 
wöchentliche Arztbesuche 

Rijken  
et al  
2004 
(16) 

Refill Ratesa 
 

N=429 Kein signifikanter 
Complianceunterschied 
zwischen atypischen (inkl. 
Clozapin) und typischen 
Antipsychotika  

Typisch 
58% 
Atypisch 
50% 

Keine Diagnose bekannt 

Menzin 
et al 
2003 
(17) 

Refill Ratesa N=298 Kein Unterschied zwischen 
atypischen und typischen 
Antipsychotika 

Typisch 
58% 
Atypisch 
61% 

 

Csernan-
sky et al 
2002 
(18) 

Pill Count N=397 Kein Complianceunterschied 
zwischen typischem 
(Haloperidol) und atypischem 
Antipsychotikum (Risperidon) 

Typisch 
96% 
Atypisch 
97% 

Intensiv kontrollierte und 
überwachte Studie 

a Refill Rates: Tage an denen Medikation zur Verfügung steht, bezogen auf Gesamtdauer der Therapie 
b Complianceraten teilweise auf Grundlage der publizierten Daten berechnet 
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Prototyp eines atypischen Antipsychotikums,18 oder als spezielles atypisches Anti-

psychotikum behandelt.16 Die Ergebnisse liegen zwischen einer signifikant erhöhten 

Compliance im Vergleich zu allen Antipsychotika13,16 und keinem Unterschied in der 

Compliance im Vergleich zu Haloperidol.18  

 

Einen Hinweis auf noncompliantes Verhalten von schizophrenen Patienten in der Therapie 

mit Antipsychotika liefern auch Untersuchungen zu Abbruchraten. In einigen Studien18,21,23 

gab es einen Trend zu höheren Abbruchraten mit typischen Antipsychotika, in anderen 

wurden „Abbrecher“ gar nicht erst eingeschlossen. Häufig werden Gründe für den 

Therapieabbruch und Vorgeschichte (evtl. Noncompliance) nicht untersucht. Eine Studie 

fand deutlich geringere Abbruchraten mit typischen im Vergleich zu atypischen 

Antipsychotika (außer Clozapin). Patienten, die mit Clozapin behandelt wurden, zeigten 

signifikant geringere Abbruchraten als alle anderen.24 Auch die CATIE Studie,25 die 

Abbruchraten nach Gründen aufschlüsselt, liefert Hinweise auf das Complianceverhalten 

mit unterschiedlichen Antipsychotika. In dieser Studie wurde die Therapie mit Olanzapin 

(atypischem Antipsychotikum) von deutlich weniger Patienten abgebrochen als die Therapie 

mit Perphenazin (als Vertreter der typischen Antipsychotika). Andere atypische 

Antipsychotika (Quetiapin, Risperidon) zeigten keinen Unterschied zu Perphenazin.25  

Fazit 
Hohe Noncomplianceraten gefährden den Erfolg einer wirksamen Pharmakotherapie. In der 

Praxis ist es daher sehr wichtig, bei Therapieversagen stets an eine mögliche Noncompliance 

des Patienten zu denken und danach zu fragen.26 Ideal wäre es bereits bei Beginn der 

Therapie das Therapiekonzept mit dem Patienten als aktivem Partner abzustimmen.27 Dies 

wird bei der Therapie von schizophrenen Patienten häufig nicht oder erst in einer späteren 

(stabilen) Phase möglich sein. Eine gute Arzt-Patienten Beziehung und ein möglichst 

einfaches, übersichtliches und an den Lebensstil des Patienten angepasstes Therapieschema 

sind von entscheidender Bedeutung für das Complianceverhalten.3 Im Gegensatz zu diesen 

offensichtlichen Faktoren beeinflusst die Art des Antipsychotikums das Compliance-

verhalten nur geringfügig. So konnten wir keinen Beleg für den häufig beworbenen 

Unterschied in Complianceraten zwischen atypischen und typischen Antipsychotika finden 

(mit Ausnahme von Clozapin). Der Einsatz von Depotpräparaten hat den Vorteil, dass 

noncompliante Patienten einfach identifizierbar sind und so Interventionen gezielt 

eingesetzt werden können. 
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Abstract 
In a cross-sectional study conducted in 433 patients with psychotic disorders in the 

Netherlands we found a prevalence of metabolic syndrome of 33%. This was lower than in 

studies conducted in patients with psychotic disorders in the US, but at the high end 

compared to other European countries and considerably higher than in the general 

population in the Netherlands. Patients with metabolic syndrome were older, had a longer 

duration of disease, and received more often clozapine and less often olanzapine than 

patients without metabolic syndrome. 
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Introduction 

Patients with chronic psychotic disorders have an elevated risk for developing cardiovascular 

and metabolic diseases.1 The metabolic syndrome is a measure for the clustering of 

metabolic and cardiovascular risk factors and is frequently used in patients with psychotic 

disorders.2,3 So far, no study has been conducted to describe the prevalence of the metabolic 

syndrome in patients with psychotic disorders in the Netherlands. This study aimed to 

estimate the prevalence of metabolic syndrome and to compare characteristics of patients 

with metabolic syndrome to those without.  

Methods 
This cross-sectional analysis of patients with psychotic disorders participating in a disease 

management program was conducted in the department of psychotic disorders of a mental 

health care centre in the Netherlands between January 2003 and April 2007. As part of the 

disease management program, patients had yearly assessments of their somatic and 

psychiatric health. Patients with missing data for the criteria of the metabolic syndrome were 

excluded from the analysis. The metabolic syndrome was defined by the criteria of the 

National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and 

Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III).4 Furthermore, 

we estimated the prevalence of the metabolic syndrome according to the definition of ATP 

IIIa (adapted version of the Adult Treatment Panel III)5 and IFD (International Diabetes 

Federation).6 When a fasting assessment was not available hyperglycemia was defined by 

HbA1c >6.2% instead of glucose criterion of the NCEP/ATP III (ATP IIIa, IDF: HbA1c 

>5.7%), and hypertriglyceridemia by triglycerides >2.2 mmol/l. We conducted a subanalysis 

to estimate the prevalence of the metabolic syndrome in the cohort of patients with 

ameasure of fasting glucose. We used the Mann-Whitney test and the χ2-test to compare the 

characteristics of the patients with metabolic syndrome (NCEP/ATP III) to those without. A 

positive family history was defined as having diabetes or cardiovascular disease (including 

hypertension) in first line family members such as parents and siblings.  

Results 
In total, 433 patients were included in the analysis. This was 55% of all patients (n=785) 

treated in the department of psychotic disorders during the inclusion period. Age and sex 

distribution were similar between included patients and total population. Of the total 
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Table 1: Comparison of patients with metabolic syndrome to those without metabolic syndrome 

  Metabolic syndrome, n=138 No metabolic syndrome, n=295 p-value 

Sex (male) 65% (n=90) 64% (n=189)  0.816 

Age in yearsa 39 (30-49) 35 (26-45) 0.003 

Duration of disease in yearsa 10 (4-17), missing: n=13 7 (2-15), missing: n=30 0.008 

Cardiovascular and metabolic risk factors 

Positive family history of 
cardiovascular diseases  

 
17% (n=24) 

 
11% (n=33) 

 
0.075 

Positive family history of diabetes 14% (n=19) 6% (n=19) 0.012 

Smoking 68% (n=94) 58% (n=171) 0.043 

Criteria of the metabolic syndrome 

Waist circumference in cma 

Female (>88 cmb) 
 
110 (101-122) 

 
90 (79-99) 

 
0.000 

Male (>102 cmb) 108 (103-116) 91 (84-99) 0.000 

Systolic blood pressure in mmHga 
(≥130 mmHgb) 

 
130 (120-140) 

 
120 (110-130) 

 
0.000 

Diastolic blood pressure in mmHga 
(≥85 mmHgb) 

 
80 (80-90) 

 
80 (70-80) 

 
0.000 

Triglycerides in mmol/la 

(≥1.7 mmol/lb,c) 
 
2.2 (1.8-3.1) 

 
1.2 (0.9-1.6) 

 
0.000 

HDL cholesterol in mmol/la 
Female (≤1.3 mmol/lb) 

 
1.1 (1.0-1.3) 

 
1.6 (1.3-1.8) 

 
0.000 

Male (≤1.0 mmol/lb) 1.0 (0.8-1.0) 1.2 (1.1-1.5) 0.000 

Fasting glucose in mmol/la 
(≥6.1mmol/lb) 

5.4 (4.9-6.3), 
missing: n=90  

5.0 (4.7-5.3), 
missing: n=193 

0.000 

HbA1c in %a (≥6.2%b) 5.7 (5.5-6.0) 5.4 (5.2-5.6), missing: n=4 0.000 

Diagnosis 

Schizophrenia 73% (n=101) 62% (n=183) 0.005 
(df=3) Schizoaffective disorder 18% (n=25) 15% (n=44) 

Other psychotic disorder 7% (n=9) 19% (n=55) 

Other psychiatric diseases with 
psychotic symptoms  

 
2% (n=3) 

 
4% (n=13) 

Antipsychotic drug therapy 

No antipsychotic drugs 3% (n=4) 12% (n=34) 0.000 
(df=5) Olanzapine (monotherapy) 17% (n=23) 29% (n=87) 

Clozapine (monotherapy) 25% (n=34) 16% (n=48) 

Risperidone (monotherapy) 18% (n=25) 19% (n=55) 

Other monotherapy 18% (n=25) 12% (n=34) 

Combinations of antipsychotic drugs 20% (n=27) 13% (n=37) 
a variables are presented as median (interquartile range) 
b cut-off levels for the criteria of the metabolic syndrome (NCEP/ATP III) 
c for non-fasting triglycerides we used a cut-off value of 2.2 mmol/l  

 

population, 155 patients did not participate in the program and another 197 patients 

participated partly and were excluded because data was missing to calculate the metabolic 

syndrome.  

 

Of the included patients 32% (n=138) had metabolic syndrome according to the definition of 

NCEP/ATP III, 36% (n=158) according to the ATP IIIa definition and 38% (n=165) 
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according to the IDF definition. In the group of patients (n=150) with a measure of fasting 

glucose 32% (n=48) had metabolic syndrome according to the definition of NCEP/ATP III, 

36% (n=54) according to the ATP IIIa definition and 40% (n=60) according to the IDF 

definition. The most frequently fulfilled criterion (NCEP/ATP III definition) in all female 

patients was abdominal obesity (66%, n=102), and in all male patients hypertension (49%, 

n=136). The criterion for hyperglycemia was least frequently fulfilled in male (10%, n=27) 

and female patients (10%, n=16). Patients with metabolic syndrome were significantly older, 

had a longer duration of disease, and significantly more frequently a positive family history 

of diabetes. (Table 1) The diagnosis schizophrenia and schizoaffective disorder were more 

prevalent in patients with metabolic syndrome than in patients without metabolic syndrome. 

Most patients with other psychotic disorders did not have metabolic syndrome.  

 

Seventy-six percent (n=331) of all patients received one antipsychotic drug; Patients with 

metabolic syndrome received more often clozapine than olanzapine, while patients without 

metabolic syndrome received more often olanzapine than clozapine. Furthermore, patients 

with metabolic syndrome received more often a combination of antipsychotic drugs and less 

often no antipsychotic drug than those without metabolic syndrome. 

Discussion 
In our study 32% of patients with psychotic disorders fulfilled the criteria for metabolic 

syndrome. This prevalence was lower than reported from studies conducted in patients with 

psychotic disorders in North America (US: 41%,2 Canada: 45%7), and at the high end 

compared  to studies conducted in Europe (Spain: 25%,3, Belgium: 28%,1 Sweden: 35%8). It 

was considerable higher than in the general Dutch population: in slightly older cohorts it 

ranged from 10% to 12% for females and from 16% to 19% for males.9  

 

The most concerning finding was the high prevalence of abdominal obesity in female 

patients. Even females without metabolic syndrome fulfilled on average the waist 

circumference criterion. Similar findings have been described previously and resulted in a 

higher prevalence of metabolic syndrome in females compared to males.2,3 We found an 

equal prevalence of the metabolic syndrome in males and females, however compared to the 

general population the prevalence of metabolic syndrome in female psychotic patients was 

more elevated than in male patients. Similar to van Winkel et al10 we found the highest 

prevalence of metabolic syndrome in patients with schizoaffective disorders followed by 

those with schizophrenia. Patients with other psychotic disorders had the lowest prevalence 
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of metabolic syndrome, but those also had the shortest average duration of disease. (data not 

shown)  

 

Clozapine and olanzapine have a similar high risk of causing diabetes, dyslipidemia and 

overweight.11 In our study, patients with metabolic syndrome received more often clozapine 

than olanzapine, while those without metabolic syndrome received more often olanzapine 

than clozapine. These differences might be due to the different switching strategies for these 

drugs. Patients with metabolic side effects may have been more easily switched to other 

drugs from olanzapine than from clozapine, because clozapine was mostly prescribed for 

therapy resistant patients while olanzapine was a first choice drug. This is supported by the 

younger age and shorter duration of disease of the patients receiving olanzapine compared to 

those receiving clozapine. (data not shown) The prevalence of metabolic syndrome was also 

elevated in patients receiving more than one antipsychotic drug. Most probably this is 

caused by other factors related to the use of combinations than the combination itself. Correl 

et al12 demonstrated that antipsychotic polypharmacy was related with a higher prevalence 

of metabolic syndrome, however not after correcting for age, diagnosis, treatment and BMI. 

 

This study was limited by the use of HbA1c as a surrogate parameter for fasting glucose. 

However when only including patients with fasting glucose measures in the analysis, we 

found equal or similar prevalences of the metabolic syndrome. In conclusion, our study 

described that the prevalence of metabolic syndrome amongst patients with psychotic 

disorders in the Netherlands is high and screening and treatment are strongly required. 
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Abstract 

Objective 

Cross-sectional studies showed a high prevalence of metabolic syndrome in patients with 

schizophrenia. This study aimed to identify the incidence of metabolic syndrome and its 

reversal in a non-preselected cohort of chronic psychotic patients in routine practice in one 

year follow-up and to find variables to describe development and reversal of metabolic 

syndrome.  

Methods 

This cohort study was conducted as part of a disease management program and patients 

were included if they had two complete assessments in a one year follow-up. We conducted 

two logistic regressions to find variables to describe the development of metabolic syndrome 

and the reversal of metabolic syndrome.  

Results 

At the time of the first assessment 35% (n=92) of the 260 included patients had metabolic 

syndrome. Within one year 21 patients developed metabolic syndrome and 30 patients had it 

reversed. This was an incidence of 13% (21/168) and a reversal of 33% (30/92). Smoking, 

family history of cardiovascular diseases, and duration of disease >6 years was associated 

with a higher risk of developing metabolic syndrome as well as abdominal obesity and 

dyslipidemia. Patients with abdominal obesity had a smaller chance of reversing metabolic 

syndrome. Other variables included in the logistic regression such as receiving cardio-

vascular/antidiabetic drug treatment or duration of disease > 6 years did not alter the risk of 

reversing the metabolic syndrome.  

Conclusion 

Our study showed that the natural course of metabolic syndrome is dynamic. A considerable 

number of patients developed or reversed the metabolic syndrome in one year follow-up.  
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Introduction 
Metabolic syndrome is associated with a four times higher risk of developing diabetes1 and a 

three times higher risk of dying from coronary heart disease.2 Between 25% (Spain)3 and 

41% (US)4 of patients with schizophrenia have metabolic syndrome. This is a much higher 

prevalence than in comparable general populations.4 The higher prevalence of metabolic 

syndrome in patients with schizophrenia may be explained by medication-related, disease-

related, and lifestyle-related factors. Second generation antipsychotic drugs cause, to a 

varying extent, dyslipidemia, weight gain, and diabetes.5 A high prevalence of diabetes was 

found in drug naive schizophrenic patients6 and in parents of patients with psychotic 

diseases.7 These findings suggest a link between schizophrenia and diabetes. Similar to the 

general population, lifestyle factors such as smoking, unhealthy food intake, and little 

physical exercise contribute to the development of cardiovascular and metabolic diseases in 

patients with schizophrenia.8 But an unfavorable lifestyle is more prevalent in this patient 

group than in the general population.9-12 Reasons for this include negative and cognitive 

symptoms, prescribing of drugs with sedative effects, sedentary lifestyle, and insufficient 

(self-)care. Recently, several prospective studies investigated changes in cardiovascular risk 

factors in patients with schizophrenia.13-18 Most of the studies focused on first episode 

patients14,15,17 and showed that patients with low metabolic risk at baseline had increased 

metabolic risk after starting with antipsychotic drug treatment.  

 

So far, three follow-up studies were conducted in chronic populations.13,16,18 Two of the three 

studies investigated the differences in the prevalence of metabolic syndrome due to 

antipsychotic drug prescribed. A randomized double-blind trial investigated the metabolic 

side effects of five different antipsychotic drugs (ziprasidone, quetiapine, perphenazine, 

olanzapine and risperidone).13 After three months the prevalence of metabolic syndrome had 

increased in the group of patients treated with olanzapine (+9.1%) and had decreased in the 

group of patients treated with ziprasidone (-7.8%) compared to baseline.13 A post hoc 

analysis of data from an extension phase of a clinical trial found significant differences in the 

yearly incidence of metabolic syndrome between olanzapine (27%) and aripiprazole (16%).16 

Both studies excluded patients receiving clozapine even though around one third of chronic 

schizophrenic patients receives clozapine; clozapine is known for its elevated risk of causing 

metabolic syndrome.19 One small-sized study (n=35) followed chronic schizophrenic patients 

over one year in a naturalistic setting and found an incidence of metabolic syndrome of 

20%.18 However, this study, as the study conducted by L’italien et al,16 excluded patients with 
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metabolic syndrome at baseline and did not follow them further, because the authors 

assumed that the reversal of metabolic syndrome occurred very rarely. In contrast to the 

studies described above, we followed the natural course of metabolic and cardiovascular risk 

in a non-preselected cohort of chronic psychotic patients in routine practice. We aimed to 

determine the incidence of metabolic syndrome and its reversal and to find variables to 

describe the development and reversal of metabolic syndrome in one-year follow-up.  

Methods 
This study was a non-controlled cohort study. It was carried out in the department of 

psychotic disorders of a mental health care centre in the Netherlands covering about 175 000 

inhabitants. Between January 2003 and April 2006 patients were included if they had a 

psychotic disorder, received two complete assessments in a one-year follow-up, and gave 

their informed consent. As part of a disease management program, patients received yearly 

assessments of their somatic and psychiatric health. Trained nurses conducted the 

assessments using a standardized patient interview including questions about medication 

and psychiatric symptoms, the measurement of laboratory values, and a short physical 

examination. The physical examination included the manual measurement of the blood 

pressure using a sphygmomanometer and a stethoscope. Interventions for patients with 

elevated cardiovascular risk were consultation by a dietician, exercise programs, referral to a 

general practitioner for further medical treatment, and/or changes in antipsychotic 

treatment, such as starting treatment with aripiprazole.20 

 

Metabolic syndrome was defined by fulfilling three or more of the five criteria defined by 

NCEP/ATP III.21 The five criteria are hypertriglyceridemia (≥1.7 mmol/l), low HDL 

cholesterol level (female ≤1.3 mmol/l, male ≤1.0 mmol/l), elevated blood pressure (≥130/85 

mmHg), abdominal obesity (waist circumference: female >88 cm, male >102 cm) and 

hyperglycemia (fasting glucose ≥6.1 mmol/l). When a fasting assessment was not available 

hyperglycemia was defined by HbA1c >6.2% instead of glucose, and a hypertriglyceridemia 

by triglycerides >2.2 mmol/l. For family history of cardiovascular or metabolic diseases, 

patients were asked for occurrence of diabetes, hypertension, hypercholesterolemia and/or 

cardiovascular diseases in first line family members, defined as parents, brothers, and 

sisters. To describe symptom severity an average value of positive symptoms, negative 

symptoms, depressive symptoms, and cognitive dysfunction rated as absent (1), moderate 

(2), and severe (3) was calculated. For antipsychotic drugs chlorpromazine equivalents were 

calculated as described by others.22-24 Receiving cardiovascular/antidiabetic drug treatment 
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was defined as receiving lipid-lowering drugs, antihypertensive drugs, and/or antidiabetic 

medication. Changes in antipsychotic drug therapy were defined as starting treatment with 

aripiprazole and/or stopping with clozapine or olanzapine between the two assessments. 

Favorable lifestyle was defined as taking part in a dietary or exercise program and/or 

reporting regularly exercise and/or not smoking at second assessment. 

 

Patient characteristics were calculated for the total patient group and for patients with and 

without metabolic syndrome at first assessment. Mann-Whitney and χ2-test were performed 

to analyze if the characteristics at first assessment differed between patients with and 

without metabolic syndrome. Prevalence of metabolic syndrome was calculated by dividing 

the number of patients with metabolic syndrome by the number of all patients. Incidence 

was calculated by dividing the number of new cases by patients at risk i.e. all patients who 

did not have metabolic syndrome at first assessment. New cases were considered to be 

patients who did not have metabolic syndrome at first but did at second assessment. 

Reversal was calculated by dividing the number of reversed cases by the number of patients 

who had metabolic syndrome at first assessment. Reversed cases were patients who had 

metabolic syndrome at first but not at second assessment.  

 

We compared patients who developed metabolic syndrome within one year with patients 

who did not develop metabolic syndrome. Furthermore, we compared patients who reversed 

the metabolic syndrome with patients who did not reverse the metabolic syndrome. Finally, 

we compared the criteria for metabolic syndrome (as continuous variables) between the first 

and second assessment of the different subgroups using signed rank test. We performed a χ-

square test to investigate if antipsychotic drug therapy differed between subgroups and a 

Mann-Whitney test to investigate if the duration of disease, the symptom severity, and 

chlorpromazine equivalents differed between subgroups. We conducted two logistic 

regressions: the first to describe which patients developed metabolic syndrome; the second 

to describe which patients reversed the metabolic syndrome within one year. Variables 

included in the models were sex, age, duration of disease, smoking, family history of 

cardiovascular or metabolic disease, receiving cardiovascular/antidiabetic drug treatment, 

having changes in antipsychotic drug therapy, and fulfilling the individual criteria for 

metabolic syndrome at first assessment.  
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Results 
Complete data of two assessments were available for 260 patients. This was 37% of all 

patients treated in the study centre (n=709) during inclusion period. Most patients were 

excluded due to missing data or missing follow-up (n=349) and not because they refused to 

participate (n=100). Of included patients, average time difference between the two 

assessments was 12.7 (SD=3.1) months. Sixty-two percent (n=162) of the included patients 

were male and 38% (n=98) female. (Table 1) Patients were on average 38 (SD=11.9) years 

old. At first assessment, patients with metabolic syndrome differed from patients without 

metabolic syndrome for diagnosis, antipsychotic drugs prescribed, chlorpromazine 

equivalents, antihypertensive drugs prescribed, and family history of cardiovascular or 

metabolic diseases. Ninety-two (35%) patients at first assessment and 83 (32%) patients at 

second assessment had metabolic syndrome. Fifty-seven percent (n=147) of all patients did 

not have and 24% (n=62) had metabolic syndrome at both assessments. Eight percent 

(n=21) of all patients developed and 12% (n=30) reversed the metabolic syndrome. This was 

an incidence of 13% (21/168) for development of metabolic syndrome and 33% (30/92) for 

reversal of metabolic syndrome within one year.  

 

The patients who developed metabolic syndrome within one year were on average 40 

(SD=10.4) years old and 67% of them were male. (Table 2) At second assessment, these 

patients had significantly greater waist circumference (male patients), and lower HDL 

cholesterol values when compared to the first assessment. However, also patients who did 

not fulfill the criteria for metabolic syndrome at both assessments had a significantly greater 

waist circumference and a significantly lower HDL cholesterol value at second assessment 

than at first assessment. (Table 3) Antipsychotic drug therapy did not differ between the two 

groups, neither at first assessment (0.971, df=6) nor at second assessment (p=0.996, df=6). 

Median duration of disease was higher in patients who developed metabolic syndrome (11 

years) compared to patients who did not develop metabolic syndrome (8 years), but this 

difference was not statistically significant (p=0.401). In the logistic model (Table 4), the 

variables smoking, having a family history of cardiovascular diseases, and suffering from the 

disease longer than six years were associated with a higher risk of developing metabolic 

syndrome within one year. Patients who fulfilled the criteria for abdominal obesity, 

triglycerides, and HDL cholesterol at first assessment also had a higher risk of developing 

metabolic syndrome. The model indicated no difference in risk between older and younger 

patients and male and female patients. 
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Table 1: Patient characteristics at first assessment 

Patient characteristics Total population 
 (n=260) 

Patients without metabolic 
syndrome (n=168) 

Patients with metabolic 
syndrome (n=92) 

p-value 

Male 62% (n=162) 61% (n=102) 65% (n=60) p=0.474a 

Female 38% (n=98) 39% (n=66) 35% (n=32) 

Average age in years (SD) 38 (11.9) 37 (11.9) 39 (11.7) p=0.160b 

Family history of 
cardiovascular disease 

 
16% (n=42) 

 
12% (n=20) 

 
24% (n=22) 

 
p=0.012a 

Smoking 63% (n=140) 50% (n=84) 61% (n=56) p=0.093a 
 

Schizophrenia 64% (n=166) 60% (n=100) 72% (n=66) p=0.077a 
(df=6) Schizoaffective disorder 18% (n=47) 18% (n=30) 18% (n=17) 

Other psychotic 
disorder 

 
16% (n=41) 

 
20% (n=33) 

 
9% (n=8) 

Other psychiatric 
disorder 

 
2% (n=6) 

 
3% (n=5) 

 
1% (n=1) 

Median duration of 
disease in years (IQRc) 

9 (4-16) 
missing: n=25 

8 (4-15),  
missing: n=19 

10 (6-17),  
missing: n=6 

p=0.072b 

 

Clozapine 23% (n=59) 17% (n=28) 34% (n=31) p=0.000a 

Olanzapine 23% (n=59) 29% (n=49) 11% (n=10) 

Risperidone (depot and 
oral) 

 
18% (n=46) 

 
19% (n=32) 

 
15% (n=14) 

Other monotherapy 14% (n=37) 13% (n=21) 17% (n=16) 

Combination of 
antipsychotic drugs 

 
13% (n=33) 

 
10% (n=16) 

 
18% (n=17) 

No antipsychotic drug 10% (n=26) 13% (n=22) 4% (n=4) 

Median chlorpromazine 
equivalent (IQRc) 

3 (1-5), 
missing: n=22 

2 (1-4), 
missing: n=13 

4 (2-7), 
missing: n=9 

p=0.000b 

 
 

Antihypertensive drugs 10% (n=25) 6% (n=8) 18% (n=17) p=0.000a 

Antidiabetic drugs 3% (n=8) 2% (n=4) 4% (n=4) p=0.380a 

Lipid-lowering drugs 5% (n=13) 4% (n=6) 8% (n=7) p=0.153a 

Antidepressants 37% (n=96) 38% (n=63) 36% (n=33) p=0.794a 

Antimuscarinergic drugs 6% (n=16) 7% (n=11) 5% (n=5) p=0.721a 

Mood stabilizing drugs 15% (n=38) 14% (n=24) 15% (n=14) p=0.839a 

Antiepileptic drugs 3% (n=7) 3% (n=5) 2% (n=2) p=0.702a 

Hypnotics and 
anxiolytics 

 
34% (n=87) 

 
32% (n=54) 

3 
6% (n=33) 

 
p=0.543a 

a χ2-test was performed to test for differences between patients with metabolic syndrome and without 
metabolic syndrome at first assessment. 
b Mann-Whitney test was performed to test for differences between patients with metabolic syndrome and 
without metabolic syndrome at first assessment. 
c IQR: Interquartile range 

 

The patients who reversed the metabolic syndrome within one year were on average 37 

(SD=12.7) years old, 63% (n=19) of this group was male (Table 2). Eighty percent (n=24) of 

these patients had a favorable lifestyle and two of these patients stopped smoking between 

assessments. Eight (27%) patients received cardiovascular/antidiabetic drug treatment 

(antihypertensive drugs: 10% (n=3); lipid-lowering drugs: 20% (n=6); antidiabetic drugs: 

3% (n=1)); All three patients receiving antihypertensive drug treatment reached normal 
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values for blood pressure, four patients on lipid-lowering drugs still had HDL cholesterol 

and/or triglyceride values outside the normal range and the one patient on antidiabetic 

medication still had elevated blood glucose values. Thirteen percent of the patients had 

changes in their antipsychotic drug therapy. Two patients (7%) stopped taking clozapine or 

olanzapine and two patients (7%) started aripiprazole between the two assessments 

additionally to their clozapine treatment. Patients who at the second assessment indicated a 

reversal of the metabolic syndrome had at the first assessment significantly lower blood 

pressure and triglyceride values. (Table 3) Median duration of disease was lower in patients 

who reversed metabolic syndrome (9 years) compared to patients who did not (12 years), but 

this difference was not statistically significant (p=0.074). At first assessment psychiatric 

symptoms were slightly more severe in patients who reversed metabolic syndrome than in 

those who did not. (p=0.993) At second assessment patients who reversed metabolic 

syndrome had less severe symptoms than those who did not (p=0.108), but both differences 

were not significant. Antipsychotic drug therapy did not differ between patients with 

metabolic syndrome at both assessments and reversed cases, neither at first (p=0.204, df=6) 

nor at second assessment (p=0.592, df=6). Chlorpromazine equivalents were higher in 

patients with metabolic syndrome at both assessments, however this difference was not 

significant (1st assessment: p=0.343, 2nd assessment: p=0.235). In the logistic model, 

patients who fulfilled the waist circumference criterion at first assessment had a significantly 

lower chance of reversing metabolic syndrome within one year. (Table 4) All other included 

variables did not differ significantly between patients who reversed the metabolic syndrome 

and those who did not. 
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Table 2: Patient characteristics in the different subgroups 

Patient characteristics as 
sess 
ment 

Patients with 
metabolic 
syndrome at 
second, not at first 
assessment (n=21) 

Patients without 
metabolic 
syndrome at both 
assessments 
(n=147) 

Patients with 
metabolic syndrome 
at first, not at 
second assessment 
(n=30) 

Patients with 
metabolic 
syndrome at both 
assessments 
(n=62) 

Male 67% (n=14) 60% (n=88) 63% (n=19) 66% (n=41) 

Female 33% (n=7) 40% (n=59) 37% (n=11) 34% (n=21) 

Average age in years (SD) 40 (10.4) 37 (12.1) 37 (12.7) 40 (11.2) 

Median duration of disease in years 
(IQRa) 

11 (3-19),  
missing: n=3 

8 (4-15),  
missing: n=16 

9 (3-14), 
missing: n=4 

12 (6-23), 
missing: n=2 

Median psychotic symptoms 
(IQRa) 

1st 

2nd 

 

1.4 (1.3-1.8) 
1.5 (1.3-2.0) 
missing: n=1 

1.5 (1.3-1.8) 
1.5 (1.3-1.8) 
missing: n=10 

1.8 (1.5-2.0) 
1.5 (1.3-1.8) 
missing: n=3 

1.5 (1.4-2.0) 
1.8 (1.3-2.0) 
missing: n=1 

Antipsychotic drugs 

 Clozapine 1st  
2nd  

14% (n=3) 
19% (n=4) 

17% (n=25) 
16% (n=24) 

33% (n=10) 
27% (n=8) 

34% (n=21) 
31% (n=19) 

 Olanzapine 1st  
2nd 

38% (n=8) 
24% (n=5) 

28% (n=41) 
25% (n=37) 

7% (n=2) 
7% (n=2) 

13% (n=8) 
11% (n=7) 

 Risperidone 
(depot and oral) 

1st  
2nd 

14% (n=3) 
19% (n=4) 

20% (n=29) 
19% (n=28) 

13% (n=4) 
17% (n=5) 

16% (n=10) 
16% (n=10) 

 Aripirazole 1st  
2nd 

5% (n=1) 
10% (n=2) 

4% (n=6) 
7% (n=11) 

7% (n=2) 
3% (n=1) 

2% (n=1) 
8% (n=5) 

 Other 
monotherapy 

1st  
2nd 

10% (n=2) 
10% (n=2) 

8% (n=12) 
8% (n=12) 

20% (n=6) 
17% (n=5) 

11% (n=7) 
13% (n=8) 

 Combination of 
antipsychotic 
drugs 

 
1st  
2nd 

 
10% (n=2) 
5% (n=1) 

 
10% (n=14) 
9% (n=13) 

 
10% (n=3) 
17% (n=5) 

 
23% (n=14) 
18% (n=11) 

 No antipsychotic 
drug 

1st  
2nd 

10% (n=2) 
14% (n=3) 

14% (n=20) 
15% (n=22) 

10% (n=3) 
13% (n=4) 

2% (n=1) 
3% (n=2) 

Median chlorpromazine 
equivalent (IQR*) 

1st 

2nd 
 

2 (1-3) 
2 (1-5) 
missing: n=2 

2 (1-4) 
2 (1-4) 
missing: n=17 

3 (2-7) 
3 (1-6) 
missing: n=3 

4 (2-8) 
4 (2-8) 
missing: n=7 

Family history of cardiovascular or 
metabolic disease 

 
24% (n=5) 

 
10% (n=15) 

 
27% (n=8) 

 
23% (n=14) 

Smoking 76% (n=16) 46% (n=68) 60% (n=18) 61% (n=38) 

Receiving cardiovascular/antidiabetic 
drug treatment  

 
24% (n=5) 

 
9% (n=13) 

 
27% (n=8) 

 
29% (n=18) 

Changes in antipsychotic drug therapy 10% (n=2) 10% (n=14) 13% (n=4) 13% (n=8) 

Favorable lifestyle 67% (n=14) 69% (n=101) 80% (n=24) 63% (n=39) 

a IQR: interquartile range 



 

 

Table 3: Criteria for metabolic syndrome at first and second assessment 

 Patients with metabolic syndrome 
at second, not at first assessment 
(n=21) 

Patients without metabolic 
syndrome at both assessments 
(n=147) 

Patients with metabolic syndrome 
at first, not at second assessment 
(n=30) 

Patients with metabolic syndrome 
at both assessments 
(n=62) 

 1st assess- 
ment 

2nd assess- 
ment 

p-
value 

1st assess- 
ment 

2nd assess- 
ment 

p-
value 

1st assess- 
ment 

2nd assess- 
ment 

p-
value 

1st assess- 
ment 

2nd assess- 
ment 

p-
value 

Median waist circumference in cm 
(range): Female (>88 cma) 

104 
(102-106) 

104 
(102-112) 

1.000 90 
(81-98) 

93  
(81-103) 

0.031 101 
(89-136) 

101 
(73-140) 

0.344 113 
(90-136) 

114 
(93-156) 

1.000 

             Male (>102 cma) 101 
(97-106) 

105 
(103-109) 

0.022 91 
(84-97) 

93 
(86-99) 

0.005 103 
(80-119) 

99  
(90-115) 

0.238 113 
(92-138) 

118 
(92-137) 

0.256 

Median systolic blood pressure in 
mmHg (range), (≥130 mmHga) 

120  
(120-130) 

130  
(120-136) 

0.454 120  
(110-130) 

120  
(110-130) 

1.000 130 
(115-150) 

120 
(90-145) 

0.002 130  
(100-180) 

130 
(90-180) 

0.253 

Median diastolic blood pressure in 
mmHg (range), (≥85 mmHga) 

80 
(75-88) 

80  
(75-90) 

1.000 80 
(70-80) 

80 
(70-80) 

0.198 80 
(60-95) 

75  
(50-90) 

0.001 85 
(60-110) 

85 
(50-110) 

0.358 

Median triglycerides in mmol/l 
(range), (≥1.7mmol/la) 

1.7  
(1.0-2.0) 

1.9  
(1.2-2.3) 

0.064 1.2 
(0.9-1.5) 

1.2 
(0.8-1.6) 

0.931 2.1 
(0.8-9.7) 

1.6 
(0.9-3.6) 

0.001 2.1 
(1.0-15.1) 

2.3 
(0.8-10.6) 

0.245 

Median HDL cholesterol in mmol/l 
(range): Female (≤1.3mmol/la) 

1.3 
(1.1-1.7) 

1.2 
(1.0-1.2) 

0.031 1.7 
(1.4-1.9) 

1.6 
(1.3-1.9) 

0.004 1.2 
(0.6-1.5) 

1.3 
(0.8-2.3) 

0.004 1.1 
(0.7-1.6) 

1.1 
(0.6-1.7) 

0.791 

             Male (≤1.0mmol/la) 1.2 
(1.1-1.4) 

1.0 
(0.9-1.2) 

0.000 1.3 
(1.1-1.6) 

1.3 
(1.1-1.4) 

0.001 1.0 
(0.6-1.3) 

0.9 
(0.7-1.3) 

1.000 1.0 
(0.4-2.1) 

0.9  
(0.3-3.1) 

0.012 

Median fasting glucose in mmol/l 
(range), (≥6.1mmol/la) 

5.1  
(4.6-5.3) 
missing: 
n=12 

5.0  
(4.7-5.3) 
missing: 
n=12 

1.000 4.8  
(4.6-5.3) 
missing: 
n=90 

5.0  
(4.7-5.3) 
missing: 
n=90 

0.784 5.3 
(4.5-11.3) 
missing: 
n=15 

5.3 
(4.3-10.4) 
missing: 
n=15 

1.000 5.6 
(4.6-13.8) 
missing: 
n=5 

5.9 
(4.8-11.4) 
missing: 
n=5 

0.405 

Median HbA1c in % (range), 
(≥6.2%a) 

5.5 
(5.3-5.8) 
 
 

5.5 
(5.2-5.6) 
 
 

0.146 5.3  
(5.1-5.6) 
missing: 
n=5 

5.3  
(5.1-5.5) 
missing: 
n=5 

0.320 5.5 
(5.0-7.7) 
 
 

5.4 
(4.9-7.1) 
 
 

0.003 5.7 
(4.9-13.3) 
 
 

5.7  
(4.7-16.0) 
 
 

0.061 

a cut-off levels of the metabolic syndrome 



 Incidence and reversal of metabolic syndrome 

69 

Table 4: Logistic regressions to describe incident cases (Nagelkerk R Square: 0.554) and reversed cases of the 
metabolic syndrome (Nagelkerk R Square: 0.226) 

 Incidence of the metabolic syndrome Reversal of the metabolic syndrome 

 Odds Ratio 95% CI p-value Odds Ratio 95% CI p-value 

Sex (male) 1.5 0.2-10.0 0.704 0.8 0.2-2.6 0.712 

Age (≥40 years) 0.3 0.0-1.6 0.137 1.3 0.4-4.4 0.667 

Duration of disease (>6 years) 7.8 1.1-54.4 0.038 1.3 0.35-4.5 0.724 

Family history 10.4 1.4-77.6 0.022 1.0 0.3-3.5 0.995 

Smoking 18.8 2.9-120.9 0.002 0.7 0.3-2.1 0.574 

Receiving cardiovascular/ 
antidiabetic drug treatment 

 
3.0 

 
0.4-25.8 

 
0.314 

 
0.6 

 
0.2-2.3 

 
0.479 

Changes in antipsychotic drug 
therapy 

 
1.4 

 
0.2-13.3 

 
0.974 

 
2.3 

 
0.5-10.2 

 
0.290 

Waist circumferencea 33.8 4.6-250.0 0.001 0.1 0.0-0.5 0.004 

Blood pressurea 1.1 0.2-5.3 0.941 1.6 0.3-7.8 0.573 

Triglyceridesa 42.6 5.5-330.4 0.000 0.4 0.1-1.6 0.188 

HDL cholesterola  16.3 1.9-139.7 0.011 0.8 0.2-3.4 0.785 

Fasting glucose/HbA1ca 0.0 - 0.999 0.6 0.1-2.3 0.410 
a criterion for metabolic syndrome fulfilled 

 

Discussion 
In our study, between 31% and 35% of the patients had metabolic syndrome. This was higher 

than in studies conducted in patients with schizophrenia in other European countries 3,25 but 

lower than in the United States.4 This prevalence of metabolic syndrome is much higher than 

the prevalence in the general population in the Netherlands ranging from 5% for females 

younger than 40 years 26 to 26% for male with an average age of 60 years.27,28  

 

Surprisingly, a substantial number of patients developed or reversed the metabolic 

syndrome over the course of one year. We found a yearly incidence of 13%. This was lower 

than published incidence rates in a randomized controlled trial (16%, 27%)16 and in a 

naturalistic study (20%).18 Duration of disease longer than six years, a family history of 

cardiovascular or metabolic disease, and smoking were associated with a higher risk of 

developing metabolic syndrome. Also patients with abdominal obesity and dyslipidemia had 

an elevated risk of developing metabolic syndrome. The values of these criteria deteriorated 

significantly in patients who developed metabolic syndrome in the course of a year. 

However, patients who did not have metabolic syndrome at both assessments and those who 

had metabolic syndrome at both assessments also showed deterioration. This might imply 

that all patients worsen gradually, and some of them did not yet reach the cut-off values for 

the criteria of the metabolic syndrome. These findings are consistent with other prospective 
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studies, where patients showed significant deterioration of several factors, especially 

abdominal obesity and dyslipidemia.13-15 

 

In our population, there was also a group of patients who reversed the metabolic syndrome 

and who improved on most of the criteria for metabolic syndrome. These patients differed at 

first assessment only slightly from the patients who did not reverse the metabolic syndrome. 

Patients with abdominal obesity had a significantly lower chance of reversing the metabolic 

syndrome. Other variables such as for example duration of disease were not significantly 

associated with a lower chance of reversing the metabolic syndrome. Also none of the 

interventions (receiving cardiovascular/antidiabetic drug treatment, changes in anti-

psychotic drug therapy) significantly altered the chance of developing or reversing the 

metabolic syndrome. Less than one third (n=8) of the patients in this group received 

cardiovascular/antidiabetic medication and treatment was only partially successful. One 

explanation for this may be that treatment was often started between the two assessments 

and therefore patients might not have fully benefited from it by second assessment. 

Additionally, we did not record compliance with drug therapy. 

 

Interestingly, a longer duration of disease increased the risk of developing metabolic 

syndrome, but the duration of disease did not alter the risk of reversing the metabolic 

syndrome. Studies conducted in first episode patients suggested that the early treatment 

window is the most dynamic one.14 Our findings indicate that the risk of developing 

metabolic syndrome is even higher at a later stage of the disease. 

 

At first assessment, antipsychotic drug therapy differed significantly between patients with 

and without metabolic syndrome. Patients with metabolic syndrome received more often 

clozapine or a combination of antipsychotic drugs than patients without metabolic 

syndrome. Significantly higher dosages of antipsychotic drugs (chlorpromazine equivalents) 

were prescribed to patients with metabolic syndrome at first assessment compared to those 

without. However, there were no significant differences in antipsychotic drug therapy 

between the analyzed subgroups: Antipsychotic drug therapy did not differ between incident 

cases and patients who did not develop metabolic syndrome. There was also no difference in 

antipsychotic drug therapy between patients who reversed metabolic syndrome and those 

who had metabolic syndrome at both assessments. 

 

This study was limited by several factors. First, the cohort of patients was followed only for 

one year. A long-term follow-up is necessary in order to analyze the course of the metabolic 
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syndrome especially for those patients who reversed metabolic syndrome. Second, this study 

has been conducted in routine practice. Variables not taken into account in the analysis 

might have influenced our results. For example we did not measure compliance with drug 

therapy and symptom severity was measured based on a simple scoring system. Third, due 

to missing data many patients were excluded. However, the prevalence of metabolic 

syndrome was similar to a cross-sectional analyses of 433 patients conducted in this 

population (32%).29 This would suggest that our findings could be representative for a larger 

group of patients. 

 

In conclusion, our study shows that in routine practice the natural course of metabolic 

syndrome in patients with psychotic disorders is dynamic. In one year follow-up a 

considerable number of patients developed metabolic syndrome. Abdominal obesity and 

dyslipidemia played an important role as early marker for the metabolic syndrome. 

Furthermore a longer duration of disease was associated with the development of metabolic 

syndrome. But, also, a large number of patients reversed their metabolic syndrome. The 

chance of reversing metabolic syndrome was much smaller if patients were overweight. 

Other variables such as receiving cardiovascular/antidiabetic drug treatment or duration of 

disease did not alter the risk of reversing the metabolic syndrome. Further long-term studies 

are needed to follow the clinical course of patients who reversed metabolic syndrome. 
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Abstract  

Objective 

This study aimed to investigate the feasibility of switching overweight schizophrenic patients 

to aripiprazole and to assess the impact of 12 months aripiprazole treatment on weight in 

routine practice.  

Methods 

This was a non-controlled cohort study in overweight schizophrenic patients. Data was 

collected before treatment with aripiprazole was started and at 12-month follow-up.  

Results 

A total of 53 patients were included; of these 55% continued using aripiprazole for 12 

months. Aripiprazole treatment for 12 months (p=0.027) and stopping with clozapine or 

olanzapine treatment (p=0.038) predicted weight loss (≥3 kg). Patients receiving 

aripiprazole monotherapy (n=16, mean -3.0 kg) had similar weight loss than patients 

receiving aripiprazole in addition to another antipsychotic drug (n=13, mean -4.4 kg). 

Conclusion 

In routine practice once aripiprazole treatment was started, more than half of the patients 

remained on aripiprazole and most of them lost weight. Adding aripiprazole to clozapine 

gave similar weight loss as monotherapy with aripiprazole. 
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Introduction 
The absolute risk of developing coronary heart disease is around twice as high in 

schizophrenic patients compared to the general population.1 One of the reasons for this is 

the high (1.5-2 fold) prevalence of overweight in this population.2 Antipsychotic drugs can 

have a considerable impact on weight. Of the second generation antipsychotic drugs, 

clozapine and olanzapine cause the largest weight gain followed by risperidone and 

quetiapine. Less weight gain appears to be associated with aripiprazole and ziprasidone.3 

Treatment for overweight consists mostly of lifestyle interventions. Another option is a 

switch to an antipsychotic drug with lower weight gain capacity, such as aripiprazole.4 

 

After switching patients to aripiprazole weight changes between +0.04 kg after 52 weeks,5 

and -5.5 kg after 12 weeks6 were found. Six studies were conducted over a relatively short 

period of time (4-18 weeks).6-11 Four studies followed patients for 26 weeks or longer.5,12-14 

Three of the studies with longer follow-up were randomized controlled trials (RCTs) or 

extensions of RCTs. Patients who received aripiprazole were compared with patients on 

clozapine5,13,14, quetiapine14, or risperidone14. Patients receiving aripiprazole gained less or 

lost weight (between +0.04 kg and -1.4 kg) compared with patients in the other treatment 

arm, who gained on average weight in all three studies (between +1.4 kg and +4.23 kg). 

However, these studies used strict inclusion and exclusion criteria, such as excluding 

patients on clozapine,13,14 or including only a small number of patients on clozapine.5,15 There 

was only one study conducted in routine practice; patients lost on average 2.7 kg.12 

Unfortunately overweight was not an inclusion criterion for this study and baseline 

antipsychotic drugs were not recorded. Therefore, it remains unknown whether the effects of 

aripiprazole on overweight patients shown in RCTs will also be found in long-term treatment 

in routine practice.  

 

We aimed to investigate the feasibility of switching overweight schizophrenic patients to 

aripiprazole and to assess the impact of 12 months aripiprazole treatment on weight in 

routine practice.  

Methods 
This is a non-controlled cohort study. It was carried out in a mental health care centre in the 

North of the Netherlands, covering about 175 000 inhabitants. Between September 2004 
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and February 2006 patients were included if they had a diagnosis of schizophrenia or other 

psychotic disorder (DSM criteria 295-298), if their body mass index (BMI) was >25 and/or 

their waist circumference was >88 cm for females and >102 cm for males (threshold values 

for metabolic syndrome NCEP/ATP III16) and if patient and psychiatrist agreed on starting 

treatment with aripiprazole. All patients gave informed consent. Aripiprazole was started 

additionally to baseline antipsychotic drug and after two to four weeks the dose of baseline 

antipsychotic drug was reduced stepwise aiming at stopping the baseline antipsychotic drug. 

 

Data were collected at baseline and at 12-month follow-up assessment. A trained nurse 

assessed patient’s somatic and mental health using a standardized patient interview, 

including questions about medication and psychiatric symptoms, and a short physical 

examination, including waist circumference and blood pressure. At the same time laboratory 

values, including fasting glucose and triglycerides, were measured. The patient’s psychiatrist 

discussed the findings with the patient and decided on further treatment options, including 

starting treatment with aripiprazole. Our study was part of a disease management program, 

which aimed at evaluating standard of care, patient’s needs and effectiveness of 

interventions. Other interventions offered to overweight patients included consultation by a 

dietician, exercise programs and/or referral to general practitioner for further medical 

treatment. 

 

Data were analyzed to find predictive variables for weight loss (≥3 kg). In the logistic 

regression model we included the variables aripiprazole use for 12 months, age (>35 years), 

sex (male) and stopping clozapine/olanzapine, defined as receiving clozapine/olanzapine at 

baseline, but not at 12-month follow-up. Patients were excluded from this analysis if data 

were missing for any of the predictive variables. 

 

Patient characteristics were compared between patients who discontinued and who 

continued treatment with aripiprazole using the t-test, the χ2-test, and the Mann-Whitney 

test. Weight changes and changes in antipsychotic drug treatment were analyzed 

descriptively on a patient level for patients who continued and discontinued using 

aripiprazole. The number of patients losing or gaining 7% or more of their baseline weight 

was calculated for better comparison with other published studies.5,10,13,14 In a subanalysis 

weight change was calculated for patients receiving aripiprazole in addition to their baseline 

antipsychotic drug. For patients receiving clozapine in combination with aripiprazole dosage 

at 12 month assessment and change in dosage of clozapine were calculated.  



 Aripiprazole in overweight patients 

79 

Results 
During the inclusion period, in total, 405 patients were screened in the disease management 

program and 298 (74%) of these patients were overweight (BMI >25 and/or waist 

circumference >88 cm for females and >102 cm for males). A total of 53 (21 female, 32 male) 

patients were included in the study. 

 

Table 1: Baseline data 

Variable Total population 
(N=53) 

Patients, who 
were lost to 
follow up (n=6) 

Patients, who 
continued 
(n=29) 

Patients, who 
discontinued 
(n=18) 

p-valuesb 

Female 
Male 

21 (40%)  
32 (60%)  

4 (67%) 
2 (33%) 

14 (48%) 
15 (52%) 

3 (17%) 
15 (83%) 

p=0.028c 

Age in years 35 (SD=10.1) 33 (SD=9.4) 34 (SD=10.7) 38 (SD=9.3) p=0.144c 

Schizophrenia 
Schizoaffective disorder 
Other psychotic disorder 

35 (66%) 
9 (17%) 
9 (17%) 

3 (50%) 
1 (17%) 
2 (33%) 

19 (66%) 
5 (17%) 
5 (17%) 

13 (72%) 
3 (17%) 
2 (11%) 

p=0.837c 

Duration of disease in years 
 

10.4 
(SD=8.9; n=48) 

10.7 
(SD=9.4; n=6) 

10.9 
(SD=9.8; n=25) 

9.6 
(SD=7.8; n=17) 

p=0.888d 

Olanzapine 
Clozapine  
Risperidone 
Other antipsychotics 
Combinations of 
antipsychotics 
No antipsychotic  

18 (34%)  
15 (28%)  
10 (19%)  
4 (8%) 
 
5 (9 %)  
1 (2%) 

1 (17%) 
0 
1 (17%) 
2 (33%) 
 
1 (17%) 
1 (17%) 

9 (31%) 
9 (31%) 
8 (28%) 
2 (7%) 
 
1 (3%) 
0 

8 (44%) 
6 (33%) 
1 (6%) 
0 
 
3 (17%)  
0 

p=0.141c 

Antidepressants 
Antimuscarinic drugs 
Hypnotics 
Anxiolytics 
Mood stabilizer 

22 (42%) 
4 (8%) 
9 (17%) 
5 (9%) 
8 (15%) 

3 (50%) 
0 
2 (33%) 
1 (17%) 
1 (17%) 

13 (45%) 
2 (7%) 
5 (17%) 
2 (7%) 
2 (7%) 

6 (33%) 
2 (11%) 
2 (11%) 
2 (11%) 
5 (28%) 

p=0.435c 
p=0.615c 
p=0.566c 
p=0.615c 
p=0.051c 

Weight in kg 97 (SD=15.1) 88 (SD=12.3) 95 (SD=14.3) 105 (SD=14.7) p=0.024 e 

BMI 31.0 (SD=4.1) 31.6 (SD=5.3) 30.6 (SD=3.9) 31.5 (SD=4.3) p=0.444 d 

Waist circumference in cm  
Male  
Female 

108 (SD=12.0) 
108 (SD=10.0) 
109 (SD=14.9) 

108 (SD=13,0) 
110 (SD=3.5) 
107 (SD=16.6) 

106 (SD=12.1) 
104 (SD=9.3) 
107 (SD=14.7) 

112 (SD=11.3) 
111 (SD=10.3) 
115 (SD=17.9) 

p=0.064 d 
 

Metabolic syndromea 24 (45%) 4 (67%) 13 (45%) 7 (39%) p=0.638 d 

a based on the definition of NCEP/ATP III16. For missing glucose values, HbA1c values were used (≥6.2%). 
b p-values comparing patients who continued and who discontinued using aripiprazole 
c p-values calculated using χ2-test 
d p-values calculated using Mann-Whitney test 
e p-values calculated using t-test 

 

 

In addition, eleven patients received aripiprazole during the inclusion period of the study but 

could not be included in the study (nine patients did not have a baseline screening and two 

patients were not overweight at baseline screening). At baseline patients were on average 

35.0 years old with an average disease duration of ten years (Table 1). Olanzapine (n=18, 

34%) and clozapine (n=15, 28%) were the most frequently prescribed monotherapy of 
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antipsychotic drugs. The average weight of patients was 97 kg (range: 69 kg-135 kg) and 

average BMI was 31.  

 

Of the 53 patients who started aripiprazole, after 12 months, six patients (11%) were lost to 

follow up, 18 patients (34%) had discontinued using aripiprazole and 29 patients (55%) had 

taken aripiprazole during the entire study period. Of the patients who continued using 

aripiprazole, 16 (55%) patients received aripiprazole as monotherapy, nine (31%) patients in 

combination with clozapine and four (14%) patients in combination with another 

antipsychotic drug. Reasons for discontinuation were ineffectiveness (n=13), side effects 

(n=1), non-compliance (n=2), or patient’s request (n=2). 

 

There were 46 patients with complete data for performing a logistic regression for 

identifying variables predicting weight loss (≥3 kg) after 12 months. (Table 2) Receiving 

aripiprazole for 12 months and stopping clozapine or olanzapine were statistically significant 

predictors for weight loss. Ten patients stopped olanzapine and one patient clozapine 

treatment between both assessments. Table 1 shows the comparison of patients who 

discontinued and who continued using aripiprazole for 12 months; patients who 

discontinued aripiprazole had significant higher weight (p=0.024) and were more often male 

(p=0.028).  

 

Table 2: Logistic regression (N=46) predicting weight loss ≥3 kg 

Variable Odds ratio  95% CI p-value 

Age >35 years 0.660 0.13-3.37 0.617 

Male sex 0.492 0.10-2.41 0.381 

Aripiprazole treatment for 12 
months 

 
14.011 

 
1.34-146 

 
0.027 

Stopping with 
clozapine/olanzapine  

 
6.969 

 
1.12-43.6 

 
0.038 

 

Patients who continued aripiprazole for 12 months lost on average 3.6 kg (range: 

-27 kg - +10 kg), this was 4% of baseline weight. Twelve (23%) patients lost 7% or more and 

three (6%) patients gained 7% or more of baseline weight. Weight changes for patients who 

discontinued aripiprazole ranged between -5.6 kg and +21.7 kg, average weight gain was 4 kg 

(4% of baseline weight). No patient lost 7% or more while four patients (22%) gained 7% or 

more of their baseline weight.  

 

Patients with aripiprazole monotherapy (n=16) lost on average 3.0 kg (-3.2% of baseline 

weight) and patients with combination therapy (n=13) lost on average 4.4 kg (-4.4% of 
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baseline weight). Two of the patients on combination therapy received a combination of 

olanzapine and nine a combination of clozapine and aripiprazole. In these patients, average 

dosage at 12 month follow-up was 19 mg (SD=8.5) aripiprazole and 328 mg (SD=177.0) 

clozapine. On average baseline clozapine dosage was reduced by 28% (range: -92% - +50%).  

Discussion 
In our study it was feasible to switch 55% of the patients successfully to aripiprazole mono- 

or combination therapy. However, in relation to the 298 patients who fulfilled the inclusion 

criteria (overweight and diagnosis) during the study period, only in 21% (n=64) aripiprazole 

treatment was started. Eighteen percent (n=53) of the patients were included in the study 

and 11% (n=29) were treated with aripiprazole over 12 months. This low percentage shows 

that switching patients to aripiprazole was not considered as one of the main treatment 

options in overweight patients. Probably the main reason for this low percentage is the 

relatively high risk for relapse when switching medication in chronic psychiatric patients. 

Consequently, psychiatrists and patients are hesitant to change antipsychotic medication, 

especially in treatment resistant patients receiving clozapine, which was one third of our 

population. In our study the main reason for discontinuing aripiprazole was worsening of 

psychiatric symptoms (n=13, 72% of patients who discontinued).  

 

Patients who eventually chose to receive aripiprazole and continued treatment had a high 

chance of losing weight. Patients who were treated for 12 months with aripiprazole lost on 

average weight, while patients who discontinued using aripiprazole gained on average 

weight. The average weight loss for patients who were treated for 12 months with 

aripiprazole was 3.6 kg, which is within the range of published literature values (-5.6 kg6 - 

+0.04 kg5), and was higher than in other published long-term studies (-2.7 kg14 - +0.04 kg5). 

However, patients who were motivated to continue using aripiprazole throughout the study 

may also have been motivated to loose weight. Comparing characteristics of patients who 

continued with those who discontinued using aripiprazole, we found that patients, who 

discontinued, were more often male and had a higher baseline weight. The high percentage 

of men in the discontinuation group may be at least partly due to lower compliance rate seen 

in male schizophrenic patients.17 The higher baseline weight of patients can be explained by 

the significantly higher number of male patients. This would suggest that male patients may 

not benefit from aripiprazole treatment the same way as female patients and may therefore 

stop aripiprazole.  
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The other significant predicting factor for weight loss was stopping clozapine or olanzapine. 

There was one patient who stopped clozapine, and ten patients who stopped olanzapine. 

Patients who received clozapine at baseline were more likely to receive aripiprazole 

additionally to clozapine than to stop clozapine treatment. Surprisingly, we found that 

patients receiving a combination of aripiprazole and clozapine showed similar weight loss 

than patients receiving aripiprazole monotherapy. Similar to data from Henderson et al,7 our 

study would therefore suggest that adding aripiprazole is an option in overweight patients on 

clozapine. This needs to be further investigated in a larger number of patients including a 

control group. 

 

This study was limited by the low number of patients included in the study. Therefore, only a 

limited number of variables could be included in the logistic regression. Many other factors 

including lifestyle changes or changes in comedication could also have an effect on weight. 

In conclusion, in routine practice, only a small percentage of the total number of overweight 

psychiatric patients were switched to aripiprazole. Once aripiprazole treatment was started, 

more than half of the patients remained on aripiprazole and most of them lost weight. 

Adding aripiprazole to clozapine gave similar weight loss as monotherapy with aripiprazole. 

 



 Aripiprazole in overweight patients 

83 

References 

(1)  Hennekens CH, Hennekens AR, Hollar D, Casey DE. Schizophrenia and increased risks of 
cardiovascular disease. Am Heart J 2005; 150: 1115-21. 

(2)  Newcomer JW. Antipsychotic medications: metabolic and cardiovascular risk. J Clin Psychiatry 
2007; 68(Suppl 4): 8-13. 

(3)  American Diabetes Association, American Psychiatric Association, American Association of 
Clinical Endocrinologists, North American Association for the Study of Obesity. Consensus 
development conference on antipsychotic drugs and obesity and diabetes. Diabetes Care 2004; 
27: 596-601. 

(4)  Weiden PJ. Switching antipsychotics as a treatment strategy for antipsychotic-induced weight 
gain and dyslipidemia. J Clin Psychiatry 2007; 68(Suppl 4): 34-9. 

(5)  Chrzanowski WK, Marcus RN, Torbeyns A, Nyilas M, McQuade RD. Effectiveness of long-term 
aripiprazole therapy in patients with acutely relapsing or chronic, stable schizophrenia: a 52-
week, open-label comparison with olanzapine. Psychopharmacology 2006; 189: 259-66. 

(6)  de Hert M, Hanssens L, van Winkel R, Wampers M, van Eyck D, Scheen A, Peuskens J. A case 
series: evaluation of the metabolic safety of aripiprazole. Schizophr Bull 2007; 33: 823-30. 

(7)  Henderson DC, Kunkel L, Nguyen DD, Borba CP, Daley TB, Louie PM, et al. An exploratory 
open-label trial of aripiprazole as an adjuvant to clozapine therapy in chronic schizophrenia. 
Acta Psychiatr Scand 2006; 113: 142-7. 

(8)  Kim SH, Ivanova O, Abbasi FA, Lamendola CA, Reaven GM, Glick ID. Metabolic impact of 
switching antipsychotic therapy to aripiprazole after weight gain: a pilot study. J Clin 
Psychopharmacol 2007; 27: 365-8. 

(9)  Spurling RD, Lamberti JS, Olsen D, Tu X, Tang W. Changes in metabolic parameters with 
switching to aripiprazole from another second-generation antipsychotic: a retrospective chart 
review. J Clin Psychiatry 2007; 68: 406-9. 

(10)  Casey DE, Carson WH, Saha AR, Liebeskind A, Ali MW, Jody D, et al. Switching patients to 
aripiprazole from other antipsychotic agents: a multicenter randomized study. 
Psychopharmacology 2003; 166: 391-9. 

(11)  Marder SR, McQuade RD, Stock E, Kaplita S, Marcus R, Safferman AZ, et al. Aripiprazole in the 
treatment of schizophrenia: safety and tolerability in short-term, placebo-controlled trials. 
Schizophr Res 2003; 61: 123-36. 

(12)  Christensen AF, Poulsen J, Nielsen CT, Bork B, Christensen A, Christensen M. Patients with 
schizophrenia treated with aripiprazole, a multicentre naturalistic study. Acta Psychiatr Scand 
2006; 113: 148-53. 

(13)  McQuade RD, Stock E, Marcus R, Jody D, Gharbia NA, Vanveggel S, et al. A comparison of 
weight change during treatment with olanzapine or aripiprazole: results from a randomized, 
double-blind study. J Clin Psychiatry 2004; 65(Suppl 18): 47-56. 

(14)  Kerwin R, Millet B, Herman E, Banki CM, Lublin H, Pans M, et al. A multicentre, randomized, 
naturalistic, open-label study between aripiprazole and standard of care in the management of 
community-treated schizophrenic patients Schizophrenia Trial of Aripiprazole: (STAR) study. 
Eur Psychiatry 2007; 22: 433-43. 

(15)  Pigott TA, Carson WH, Saha AR, Torbeyns AF, Stock EG, Ingenito GG. Aripiprazole for the 
prevention of relapse in stabilized patients with chronic schizophrenia: a placebo-controlled 26-
week study. J Clin Psychiatry 2003; 64: 1048-56. 

(16)  National Cholesterol Education Program (NCEP). Executive Summary of The Third Report of 
The Expert Panel on Detection, Evaluation, And Treatment of High Blood Cholesterol In Adults 
(Adult Treatment Panel III). JAMA 2001; 285: 2486-97. 

(17)  Morken G, Grawe RW, Widen JH. Effects of integrated treatment on antipsychotic medication 
adherence in a randomized trial in recent-onset schizophrenia. J Clin Psychiatry 2007; 68: 566-7 





 

 

Chapter 8 Is it appropriate to use 
cardiovascular risk scores in patients 
with psychotic disorders? – A 
multimethod analysis. 

 

 

Susanne G. Schorr 

Richard Bruggeman 

Manon Fouchier 

Sipke T. Visser 

Cees J. Slooff 

Katja Taxis 

 

 

 

 

 

 

 

 

 

 

 

 

 

Submitted 

 

 



Chapter 8 

86 

Abstract 

Objective 

Patients with psychotic disorders have a higher risk to die from cardiovascular diseases than 

the general population. Risk scores to predict cardiovascular morbidity/mortality are 

increasingly used in psychiatric practice although they have been validated in other 

populations. We investigated whether it is appropriate to use risk scores in a population with 

psychotic disorders.  

Methods 

The risk scores Framingham, PROCAM, CUORE, ASSIGN, SCORE, NHG-standaard, and 

Dutch risk function were included in this study. First, we compared the characteristics of the 

populations in which risk scores were validated with a representative cohort of patients with 

psychotic disorders (n=411). Then, we compared the predicted ten-year cardiovascular 

mortality/morbidity of these patients categorized as elevated or low risk based on the seven 

different risk scores using kappa statistics. 

Results 

The PROCAM risk population had similar patient characteristics as our population, all other 

risk populations were considerably older. The number of patients with an elevated risk 

ranged from three (2%) patients (PROCAM) to 41 (28%) patients (ASSIGN) in female and 

from no patients (ASSIGN) to 81 (31%) patients (Framingham) in male patients. Good 

agreement (κ >0.6) between pairs of scores was found for only 7% (n=1) of the pairs in males 

and 15% (n=3) in females. 

Conclusion 

Our study raises important questions about the validity of applying currently available risk 

scores in this patient group. Main reasons are their young age and the omission of risk 

factors which are specific for patients with psychotic disorders. 
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Introduction 
Risk scores have been developed to estimate the risk of cardiovascular mortality and 

morbidity. They are included in most national guidelines on cardiovascular risk 

management and are widely used in routine practice.1,2 Increasingly, they are used in 

patients with psychotic disorders as their life-expectancy is 15 to 20 years lower and their 

absolute risk of developing coronary heart disease is twice the risk of the general 

population.3 This increased risk may be due to an unhealthy lifestyle including heavy 

smoking4, a poor diet5, and/or few exercise6 as well as the use of antipsychotic drugs which is 

associated with weight gain, diabetes, and dyslipidemia7. Recently, somatic screening 

programs have been developed to monitor the cardiovascular risk in this patient group.8-10 

Often risk scores are used to quantify the cardiovascular risk.11-18 

 

The accuracy of risk prediction of cardiovascular risk scores may differ considerably between 

populations depending on the prevalence of cardiovascular mortality.19 Thus, the 

Framingham risk score was found to over-predict cardiovascular mortality in populations 

with low cardiovascular mortality and to under-predict it in populations with high 

cardiovascular mortality.19 A meta-analysis showed that risk predicted by Framingham risk 

score agreed well with observed risk in populations in the US, Australia and New Zealand, 

but not in European populations.20 Under-prediction was also found in certain ethnic groups 

such as for example in Aborigines, or in groups with low socioeconomic status.21,22 So far, the 

accuracy of cardiovascular risk assessment for patients with psychotic disorders with a 

known high cardiovascular mortality has not been discussed. Therefore, our study aimed to 

investigate if risk scores can be applied to estimate cardiovascular mortality/morbidity in 

patients with psychotic disorders. We first compared the characteristics of the populations 

on which the risk scores are based with a cohort of patients with psychotic disorders. Then 

we estimated cardiovascular risk for patients with psychotic disorders and compared the 

mortality/morbidity that different cardiovascular risk scores predict.  

Methods 

Comparison of population characteristics 

Framingham23, PROCAM24, CUORE25, ASSIGN26, SCORE27, NHG-standaard2 (Dutch 

guideline for general practitioner), and Dutch risk function28 were selected for this study. 
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This was a convenience sample of frequently used risk scores. We compared the risk scores 

regarding country and period of recruitment, number and age range of included patients, 

and the type of predicted outcome (mortality or morbidity and mortality). The outcome was 

further compared using the ICD-9 classification (‘International Statistical Classification of 

Diseases and Related Health Problems’)29. If not available, we translated described 

diagnoses into corresponding ICD-9 codes. We determined the prevalence of the mortality 

due to different ICD-9 codes in the Netherlands based on data from the central registry of 

statistics (CBS: Centraal Bureau voor Statistiek) of 200530. We also analyzed which risk 

factors were included in each risk score when estimating cardiovascular risk.  

 

The characteristics of the populations, in which risk scores were validated, were taken from 

the original articles. Mean values were calculated from published data if not recorded and if 

possible. Then we compared these data with a representative cohort of 433 patients with 

psychotic disorders. As described previously, this cohort participated in a disease 

management program in the department of psychotic disorders of a mental health care 

centre in the Netherlands between January 2003 and April 2007.31 We excluded 22 patients 

because data was missing to apply the risk scores. Most frequent diagnosis (DSM IV) in this 

cohort was schizophrenia (65%, n=267), followed by schizoaffective disorder (16%, n=66), 

other psychotic disorders (13%, n=54), and psychotic symptoms related to other psychiatric 

diseases (6%, n=24). Median duration of disease was eight years (interquartile range: 3-16 

years). Most patients received olanzapine (25%, n=104), clozapine (18%, n=75), or 

risperidone (19%, n=78).  

Comparison of estimated cardiovascular risk of patients with psychotic 
disorders 

We calculated the ten-year cardiovascular risk for each patient of our cohort. Risk scores 

which have only been validated in male populations (CUORE) were also applied to females. 

Because pulse rate was not measured, the Dutch average of 70 bpm was used. SIMDSC is a 

measure of socioeconomic status, which we did not measure in our population. We used a 

value of 20 as advised on the webpage for the ASSIGN score.26,32 The youngest age category 

was applied to patients younger than the validated age range. We described the distribution 

of the cardiovascular risk for the population for each score using median, mean, interquartile 

range, and total range. 

 

Based on the estimated risk patients were classified in an elevated or a low risk category. 

According to guidelines1,33 different cut-off levels were used depending on the predicted 
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outcome of the risk score. Patients with a risk of cardiovascular mortality and morbidity of 

ten percent or higher (predicted by Framingham, PROCAM, ASSIGN, and CUORE) were 

classified in the elevated risk category. When risk was predicted using SCORE or NHG-

standaard, patients with a predicted risk of cardiovascular mortality of five percent or higher 

or a diagnosis of diabetes mellitus II were classified in the elevated risk category. The Dutch 

risk function predicted all cause mortality. We used a threefold of the cut-off level for 

cardiovascular mortality (≥15%) because cardiovascular mortality was found to be one third 

of all cause mortality in the Netherlands. We determined the number of patients which were 

classified by all risk scores in the same risk category. Agreement between risk scores was 

assessed using kappa statistics. We grouped the risk scores into all possible combinations of 

two risk scores (pairs of scores) in female and in male patients. We performed kappa (κ) 

statistic for all pairs of scores. The strength of agreement was defined as poor for κ ≤0.2, as 

fair for κ between 0.21 and 0.4, as moderate for κ between 0·41 and 0·6, as good for κ 

between 0.61 and 0.8, and as very good for κ between 0.81 and 1.0.34 

Results 

Comparison of population characteristics 

The FRAMINGHAM risk score was validated in a US population, all other risk scores were 

validated in European populations. Four risk scores predicted morbidity and mortality 

(FRAMINGHAM, PROCAM, ASSIGN, CUORE). (Table 1) Of these scores, Framingham and 

PROCAM estimated morbidity and mortality from ischemic heart disease (ICD-9: 410-414), 

while CUORE and ASSIGN also included other cardiovascular diseases. Three scores 

predicted mortality (SCORE, NHG-standaard, Dutch risk function). SCORE and the NHG-

standaard predicted mortality caused by hypertensive, cardiovascular, and cerebrovascular 

diseases and the Dutch risk function predicted all cause mortality. We compared which 

variables were taken into account by the different risk scores when estimating cardiovascular 

risk. Except for CUORE, which was not validated in females, all risk scores used different 

equations for male and female individuals. Measures of age, smoking, and systolic blood 

pressure were included in all risk scores. With the exception of the Dutch risk function all 

risk scores used at least one cholesterol value. A measure of diabetes or hyperglycemia was 

taken into account by all risk scores, except SCORE and NHG-standaard (according to which 

all diabetes patients had an elevated risk). Half of the risk scores (PROCAM, ASSIGN, and 

the Dutch risk function) included a measure of family history in the equation. ASSIGN was 

the only risk score which took account of the socioeconomic status of the individuals. 
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Table 1 Comparison of included risk scores 

Risk  score Country  Period Number of 
patientsa 

Age 
(range)  

Predicted 
outcome 

Predicted outcome  
(ICD-9 codes)b 

Percentage of 
CV mortalityc 

Framingham USA 1971-
1987 

m: 2489 
f: 2856 

30-74 Mortality & 
morbidity 

410-414 31% 

PROCAM Germany  1979-
1995 

m: 18460 
f: 8515 

20-75 Mortality & 
morbidity 

410-414 31% 

ASSIGN Scotland 1981-
2005 

m: 6540 
f: 6757 

30-74 Mortality & 
morbidity 

390-459 100% 

CUORE Italy 1980-
1998 

m: 6865 
 

35-69 Mortality & 
morbidity 

250,410-414,  
428,440,798-799 

64% 

SCORE Europe 1967-
1998 

m: 117098 
f: 88080 

45-64 Mortality 401-405,410-414, 
426-429,430-438, 
440-443,798 

68% 

NHG-
standaardd 

Netherlands  - - 40-65 Mortality 401-405,410-414, 
426-429,430-438, 
440-443,798 

68% 

Dutch risk 
function 

Netherlands 1975-
1998 

m: 2624 
f: 3048 

≥20 Mortality 001-999 100% (300%)e 

a number of patients separated for male (m) and female (f) 
b ICD-9 codes: 001-999: All-cause mortality, 250: Diabetes mellitus; 390-459: Diseases of the circulatory system; 
401-405: Hypertensive disease; 410-414: Ischemic heart disease; 426-429: Conduction disorders, cardiac 
dysrhythmias, heart failure, ill-defined descriptions and complications of heart disease; 428: Heart failure; 430-
438: Cerebrovascular disease; 440-443: Arthrosclerosis, aortic aneurysm, other aneurysm, other peripheral 
vascular disease; 440: Atherosclerosis; 798-799: Sudden death and other ill-defined and unknown causes of 
morbidity and mortality; 798: Sudden death.  
c Percentage of cardiovascular mortality in the Netherlands in 2005  
d The NHG-standaard is an adapted version of  SCORE validated in a Dutch population 
e Cardiovascular mortality was one third of all cause mortality in the Netherlands in 2005 
‘-’ Data not available 

 

Table 2 shows the characteristics of the populations risk scores were based on and of the 

cohort of patients with psychotic disorders. Except for the PROCAM population, all risk 

score populations were considerably older, had higher systolic blood pressure, and total 

cholesterol levels than patients with psychotic disorders. The PROCAM population was 

similar to our cohort in particular regarding age. Blood pressure and total cholesterol levels 

were similar or only slightly higher compared to our cohort, but female patients with 

psychotic disorders had considerably higher BMI than reported from the PROCAM 

population. Furthermore, more patients with psychotic disorders smoked than in all other 

risk population.  



 

 

Table 2: Comparison of population characteristics 

Risk scorea Framingham PROCAMb ASSIGN CUO-
RE 

SCORE Dutch risk 
function 

Patients with psychotic 
disorders 

Sex, male 47% 69% 49% 100% 57% 47% 64% 

Sexc M F M F M F M M F M F M F 

Mean age in years (SD) 49 50 41 36 49 49 51 - - 45 47 37 (12) 41 (11) 

Mean LDL cholesterol in mmol/l (SD) 3.7 3.7 3.6 3.3 - - - - - - - 3.3 (1.0) 3.1 (0.9) 

Mean HDL cholesterol in mmol/l (SD) 1.2 1.5 1.2 1.5 1.3 1.6 1.3 1.3 1.5 - - 1.2 (0.3) 1.5 (0.4) 

Mean cholesterol in mmol/l (SD) 5.6 5.7 5.5 5.3 6.2 6.4 5.8 6.1 6.0 5.8 5.8 5.3 (1.1) 5.2 (1.0) 

Median triglycerides in mmol/l (IQRd) - - 1.3 0.9 - - - - - - - 1.6 (1.2-2.2) 1.2 (0.9-1.9) 

Mean systolic blood pressure in mmHg (SD) - - 129 125 134 130 139 137 133 132 129 125 (14) 123 (15) 

Diabetes (%) 5% 4% - - 2% 1% 5%   1% 1% 2% 4% 

Smoking (%) 40% 38% - - 42% 41% 39% 50% 27% 53% 38% 69% 52% 

Mean number of cigarettes per day (SD) - - - - 19.2 15.9 - - - 15.6 11.4 15.0 (9.7) 15.2 (9.9) 

Mean BMI (kg/m2) 26.7 25.0 25.6 23.8 - - - - - 24.4 24.4 26.2 (4.6) 28.4 (6.0) 

Positive family history CVDe (%) - - - - 26% 33% 17% - - - - 14% 13% 

Antihypertensive drug treatment (%) 7% 7% - - - - 10% - - 7% 16% 8% 7% 

a NHG-standaard was not included in the table because data was not available 
b data based on 16288 males and 7328 females35 
c F: female, M: male 
d IQR: interquartile range 
e Positive family history of cardiovascular disease (CVD) was defined as having parents and/or siblings with a heart disease 
‘-’ Value not reported 
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Comparison of estimated cardiovascular risk of patients with psychotic 
disorders 

Median estimated ten year risk for cardiovascular morbidity/mortality ranged from 0.3% 

(SCORE) to 6.8% (Dutch risk function) for males and from 0% (NHG-standaard) to 4.7% 

(ASSIGN) for females. (Table 3) Framingham and PROCAM predict the same outcome, but 

for male patients the median risk using Framingham was higher than the median risk using 

PROCAM. ASSIGN and CUORE which also predict mortality and morbidity estimated a 

much lower risk for male patients than Framingham. For female patients, ASSIGN estimated 

a considerably higher risk than all other risk scores. SCORE and NHG-standaard predicted 

approximately the same risk. 

 

Table 3: Estimated cardiovascular risk in male and female patients 

 males females 

Risk score median mean IQRa range median mean IQRa range 

Framing-
ham 

 
5.6% 

 
8.2% 

 
3-10% 

 
0-41% 

 
2.4% 

 
4.4% 

 
0-7% 

 
0-22% 

PROCAMb 2.0% 4.9% 0-4% 0-30% 2.0% 2.5% 0-4% 0-19% 

ASSIGN 0.9% 1.5% 1-2% 0-9% 4.7% 8.6% 2-12% 1-46% 

CUORE 0.4% 2.7% 0-1% 0-100% 0.3% 2.5% 0-2% 0-61% 

SCOREc 0.3% 1.7% 0-2% 0-19% 0.1% 0.8% 0-1% 0-6% 

NHG-
standaardc 

 
1.0% 

 
1.5% 

 
1-2% 

 
0-23% 

 
0.0% 

 
0.9% 

 
0-1% 

 
0-8% 

Dutch risk 
function 

 
6.8% 

 
13.7% 

 
4-17% 

 
2-84% 

 
3.9% 

 
8.4% 

 
2-10% 

 
0-49% 

a IQR: interquartile range 
b for the calculation of mean and median we used average values instead of ranges (e.g. 2% risk for a risk 
between 0 and 4%) 

c a risk of 5% was assigned to patients with diabetes and an estimated risk below 5%  
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Figure 2: Cardiovascular risk in male patients 

Figure 1: Cardiovascular risk in female patients 
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Figure 1 and 2 show the distribution of patients in three risk categories by the different risk 

scores. 69% (n=101) of the female (figure 1) and 61% (n=160) of the male (figure 2) patients 

were categorized identically according to all scores; all of these 261 patients were categorized 

in the low risk category. The number of patients with an elevated risk ranged from three 

(2%) patients (PROCAM) to 41 (28%) patients (ASSIGN) in female and from no patients 

(ASSIGN) to 81 (31%) patients (Framingham) in male patients. Kappa values calculated 

between the combinations of two risk scores ranged from 0.10 (PROCAM and ASSIGN, and 

PROCAM and the Dutch risk function in females) to 0.94 (SCORE and NHG-standaard in 

females). (Table 4) The strength of agreement was good or very good in one (7%) 

combination of two scores in males and in three (15%) combinations of two scores in 

females. The other combinations showed poor, fair, or moderate agreement (female: 18 

combinations (86%); males: 14 combinations (93%)). 

 

Table 4: Agreement between combinations of two risk scores (κ values) 

 females 

Framing- 
ham 

PROCAM ASSIGN CUORE SCORE NHG-
standaard 

Dutch risk 
function 

m
a
le

s 

Framing- 
ham 

Framing- 
ham 

 
0.19 

 
0.67 

 
0.41 

 
0.37 

 
0.41 

 
0.44 

PROCAM 0.50 PROCAM 0.10 0.13 0.14 0.13 0.10 

ASSIGN - - ASSIGN 0.27 0.24 0.27 0.64 

CUORE 0.19 0.13 - CUORE 0.27 0.25 0.30 

SCORE 0.42 0.53 - 0.48 SCORE 0.94 0.31 

NHG-
standaard 

 
0.35 

 
0.51 

 
- 

 
0.45 

 
0.87 

NHG-
standaard 

 
0.36 

Dutch risk 
function 

 
0.59 

 
0.45 

 
- 

 
0.24 

 
0.49 

 
0.43 

Dutch risk 
 function 

‘-’ κ-statistics could not be applied as all males were classified in one category (no risk) 

Discussion 
The analysis of population characteristics showed that the PROCAM risk population and the 

cohort of patients with psychotic disorders were similar. Other risk populations were 

considerably older and had probably therefore higher blood pressure and total cholesterol 

levels than patients with psychotic disorders. However, despite the older age, the prevalence 

of overweight and diabetes was equal or lower than in patients with psychotic disorders. In 

addition, the prevalence of smokers was considerably lower in all risk score populations 

compared to patients with psychotic disorders. It is important to note that our cohort was 

representative for patients with psychotic disorders. Population characteristics and the 

average estimated risk using Framingham (female: 4.4%, male: 8.2%) were similar to earlier 
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published studies reporting risks between 2.3 and 6.3 % for female patients and between 8.3 

and 9.5% for male patients.12,14-18 

 

Patients with psychotic disorders have a number of risk factors with a high prevalence which 

are not included in most of the risk scores. A low socioeconomic status is frequent in these 

patients and is known to be associated with cardiovascular mortality.21 A measure of the 

socioeconomic status was only included in one of the risk scores.26 Similarly, an unhealthy 

sedentary lifestyle with poor eating habits and low rates of physical exercise is known to be 

associated with cardiovascular mortality1 and highly prevalent in patients with psychotic 

disorders.4-6 It is enhanced by negative and depressive symptoms of the disease and by co-

medication such as sedative drugs. None of the risk scores included in our study used a 

measure for unhealthy lifestyle. Other risk factors are the treatment with antipsychotic 

agents known to cause diabetes, dyslipidemia, and overweight7, and the disease 

schizophrenia known for its increased prevalence of diabetes36. These factors are only 

indirectly taken into account in the risk estimation e.g. through glucose levels. Finally, 

patients with psychotic disorders will probably have a worse prognosis of cardiovascular 

mortality/morbidity, as appropriate access to somatic (preventive) care is often lacking for 

these patients.37 Yet, it remains unclear in which way these factors interact with other well-

established risk factors for cardiovascular diseases.  

 

About one third of the patients was classified in different risk categories depending on the 

risk score used. For the classification of the other patients the risk scores agreed well, 

however all of them were classified in the low risk category. Such variance in people with risk 

factors has been described in the general population.38 Also poor agreement between risk 

estimates of the US based Framingham risk score and European risk scores was expected. 

The Framingham risk score has been shown to over-predict risk in European populations.20 

But also the European risk scores differed widely in their risk prediction for our cohort. 

CUORE considered only relatively few patients at risk and did not agree well with any of the 

other risk scores. This might be due to its validation in Southern Europe; Individuals from 

southern European countries are known to have a lower cardiovascular risk compared to 

northern European countries.1 Considering geographical differences SCORE, NHG-

standaard, ASSIGN, the Dutch risk function, and PROCAM are geographically most similar 

to our population. However also these risk scores have some limitations. The ASSIGN risk 

score gave unreasonable results in the male population. It did not consider any of the male 

patients in our population to have an elevated risk. The Dutch risk function predicted total 

mortality which was found to be three times the cardiovascular mortality in the general 
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population. Hence a different percentage of cardiovascular mortality in patients with 

psychotic disorders might lead to different results. PROCAM, SCORE, and NHG-standaard 

found a similar number of male patients at elevated risk, but PROCAM considered less 

females at elevated risk than SCORE and NHG-standaard. Also agreement about which 

patients have an elevated risk was only moderate (males) or poor (females). This variance 

might be explained by differences in the availability of a risk equation for individuals at 

young age. All patients younger than 40 were considered as 40 as this was the youngest 

available age with an risk estimation available for NHG-standaard and SCORE while it was 

24 years for males and 34 years for females for the PROCAM risk score. Considering these 

limitations PROCAM seems to be the most appropriate to be used in our cohort.  

 

Despite the known high cardiovascular mortality rates in patients with psychotic disorders, 

only few patients were considered to have an elevated risk. Main reason for this low 

estimated risk is the young age of our population, as age is the strongest single risk factor for 

cardiovascular events. PROCAM, which agreed best with the characteristics of our cohort, 

considered very few patients at elevated risk. According to the risk scores, individuals at 

young age have a low ten-year risk regardless of the number and severity of the risk factors. 

Risk scores seem insufficiently sensitive to detect an increased risk of patients with psychotic 

disorders at young age compared to the general population. Risk scores could be adapted by 

the use of stricter cut-off levels or by placing patients in older age categories.1 However 

considering the additional risk factors of patients with psychotic disorders as well as the 

young age, it seems more reasonable to assess single risk factors than using adapted risk 

estimations. 

 

Some limitations of our study should be addressed. Firstly, we did not collect data on 

observed mortality rates and could therefore not draw conclusion about the accuracy of risk 

prediction. Further research has to be conducted and patients have to be followed 

prospectively. Long-term outcome data is needed to determine the specific risk factors in 

this young population. Secondly, we compared the population characteristics of the different 

risk scores based on average values and could not conduct statistical tests, because of limited 

data reported from the different studies.  

 

Our study calls into question the uncritical application of cardiovascular risk scores in 

patients with psychotic disorders. Main reasons are their young age and the omission of risk 

factors which are specific for patients with psychotic disorders. Depending on the risk score 

used, we found considerable differences in the estimated risk. In general, predicted risk was 
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low and did not reflect the elevated cardiovascular mortality of patients with psychotic 

disorders. There is wide evidence that patients with psychotic disorders have an increased 

cardiovascular risk and risk assessment is necessary, however currently available tools for 

the estimation of cardiovascular risk need to be further developed. 
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Rational antipsychotic drug treatment and 
polypharmacy 
In the cohorts investigated in this thesis most patients received second generation 

antipsychotic drugs (SGAs) and only few patients received first generation antipsychotic 

drugs (FGAs). (Chapter 2, chapter 3, chapter 5, and chapter 6) The SGAs clozapine, 

olanzapine, and risperidone were the most frequently prescribed antipsychotic drugs. In a 

cross-sectional study we described the differences between the groups of patients who 

received different antipsychotic drugs. (Chapter 5) Patients receiving olanzapine were 

younger and had a shorter duration of disease than patients receiving clozapine. This could 

explain the lower prevalence of metabolic syndrome in patients receiving olanzapine 

(olanzapine and clozapine have a similar high risk to cause cardiovascular and metabolic 

adverse drug reactions). This may indicate that olanzapine was frequently prescribed to 

younger patients with a low cardiovascular and metabolic risk and patients were switched to 

another antipsychotic drug once the risk increased. According to guidelines clozapine is 

prescribed after drug treatment with two other antipsychotic drugs has failed.1 It is the most 

effective antipsychotic drug for treatment resistant schizophrenia2 and probably therefore 

patients were not switched even if their cardiovascular and metabolic risk increased.  

 

A quarter of the patients with psychiatric diseases living in sheltered housing facilities was 

subject to antipsychotic polypharmacy. (Chapter 2) This was the highest percentage of 

antipsychotic polypharmacy among the cohorts investigated in this thesis (polypharmacy: 

13%-19%). If antipsychotic drugs have a similar adverse drug reaction profile, a combination 

of antipsychotic drugs increases the risk that drug-drug interactions and adverse drug events 

occur.3 If the adverse drug reaction profiles of the combined drugs are different or if adverse 

drug reactions are dose dependent and the combination leads to dose reduction, a 

combination may reduce the risk of adverse drug reactions.4 One example is the combination 

of clozapine and aripiprazole. Clozapine has one of the highest risks for causing weight gain5 

but, as has been highlighted above, because of the higher efficacy of clozapine psychiatrists 

might be reluctant to switch patients to another antipsychotic drug. We found that adding 

aripiprazole to clozapine may lead in some patients to considerable weight loss. Our findings 

from a non-controlled study were confirmed by a recently conducted randomized controlled 

trial (RCT).6 Patients receiving a combination of aripiprazole and clozapine lost in 16 weeks 

significantly more weight than patients receiving clozapine and placebo.  
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Cardiovascular and metabolic risk  

The incidence and prevalence of metabolic syndrome 

This thesis focused on the cardiovascular and metabolic diseases of patients with psychotic 

diseases. Around one third (32%, n=138) of the cohort of patients with psychotic diseases 

fulfilled the criteria for the metabolic syndrome. This prevalence of the metabolic syndrome 

was considerably higher than in the general population in the Netherlands at a similar age 

(10%-19%). It was similar to other European populations with psychotic disorders, but lower 

than in US populations with psychotic disorders. (Chapter 5) We followed part of this 

population (n=260, 60%) and estimated the prevalence of the metabolic syndrome again 

after one year. The total prevalence of the metabolic syndrome decreased only slightly in one 

year follow-up, but major changes occurred on the individual patient level. A substantial 

number of patients developed (n=21) or reversed (n=30) the metabolic syndrome in one year 

(incidence 13%, reversal 33%). The variables smoking, a positive family history of 

cardiovascular or metabolic diseases, and a longer duration of disease were associated with a 

higher risk of developing the metabolic syndrome, but not with the reversal of the metabolic 

syndrome. 

 

Consistent with literature, overweight and obesity were the most prevalent cardiovascular 

and metabolic risk factors: 62% (n=268) of the patients were overweight and 25% (n=109) 

obese. (Chapter 5) Once patients were overweight they had a much higher risk of developing 

metabolic syndrome and a much lower chance of reversing it. (Chapter 6) Patients who 

reversed metabolic syndrome improved on most of the criteria for metabolic syndrome. All 

other patient groups showed significant deterioration of the lipid and weight criteria in the 

course of a year. This implies that the majority of the patients worsen gradually, but some of 

them did not yet reach the cut-off values for the criteria of the metabolic syndrome. A longer 

follow-up study is necessary in order to analyze and confirm the high incidence and reversal 

of the metabolic syndrome. Patients who reversed the metabolic syndrome should be 

followed, in order to investigate if they continue to improve on the variables of the metabolic 

syndrome or if they develop the metabolic syndrome again. 

Interventions to reduce the cardiovascular and metabolic risk 

Based on national guidelines, many psychiatric hospitals introduced a regular monitoring of 

the physical health of patients with psychiatric diseases and/or the users of antipsychotic 

drugs.7-9 The data analyzed in chapter 5, chapter 6, chapter 7, and chapter 8 was collected as 
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part of such a monitoring scheme, which was part of a disease management program. 

Regular monitoring is only the first step. Interventions have to be offered to patients for 

newly identified somatic conditions. Interventions, such as changes in the antipsychotic 

drugs prescribed, can be conducted directly in the psychiatric hospital. Other interventions 

such as lifestyle interventions and starting drug treatment for somatic conditions require 

cooperation with other health care professionals. We investigated the effect of starting 

aripiprazole treatment on weight. Most patients who continued aripiprazol for 12 months 

lost weight. Especially female patients benefited from this intervention. But also around one 

third of the patients discontinued aripiprazole, mainly because their psychiatric symptoms 

worsened. This indicates that the intervention is only suitable for certain patients. We also 

investigated if the reversal of the metabolic syndrome within one year was associated with 

interventions. (Chapter 6) Based on the results of the logistic regression, we could not find 

such an association. A possible explanation may be the unstructured onset of the 

interventions between assessments. Furthermore, patients receiving an intervention may 

have improved, e.g. lost weight, but may not have reached the cut-off level for abdominal 

obesity as defined by the criteria for the metabolic syndrome. Further research is necessary 

to investigate which patient characteristics and which other variables are associated with 

successful interventions in order to know which patients might benefit from a certain 

intervention.  

 

Quantification of the cardiovascular and metabolic risk 

In this thesis different measures for the quantification of the cardiovascular and metabolic 

risk have been used. The metabolic syndrome has been used to compare our population to 

other populations (Chapter 5) and to describe its course over one year. (Chapter 6) As 

discussed above, in our study the dichotomous nature of the criteria of the metabolic 

syndrome limited its use for the evaluation of interventions. Patients could have improved 

on a criteria of the metabolic syndrome, but still fulfill the definition of the metabolic 

syndrome. Furthermore, its association with cardiovascular diseases was rather weak.10 

Cardiovascular risk scores have been found to predict cardiovascular risk better than the 

metabolic syndrome11  and have been recently more frequently applied in patient with 

psychotic disorders.12-16 When we applied different cardiovascular risk scores in patients 

with psychotic disorders, the predicted risk varied widely depending on the risk score used. 

(Chapter 8) This is important as risk prediction might influence the decision to start 

treatment with cardiovascular medication.17 The variation in risk prediction might be 

explained by the additional risk factors present in patients with psychotic disorders, such as 
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antipsychotic drug therapy, and the high cardiovascular risk already present at a young age. 

(Chapter 8) Therefore, cardiovascular risk scores should not be uncritically applied in 

patients with psychotic disorders, but further research is necessary. In the short term the 

distribution and clustering of cardiovascular risk factors in patients with psychotic disorders 

should be compared to the general population. This might lead to the determination of 

correction factors for the application of risk scores in patients with psychotic disorders. In 

the long term a population of patients with psychotic diseases should be followed, in order to 

describe the course of the disease and identify specific factors which are associated with an 

increased cardiovascular risk in patients with psychotic disorders.  

Health care services for patients with 
psychiatric diseases 
In our study more than one third of patients with SMI had insufficient contact with primary 

health care professionals. (Chapter 3) This is surprising as physical diseases and symptoms 

were highly prevalent in this population. Every patient suffered at least from one physical 

disease or symptom. Our study indicated that there was no regular contact or cooperation 

between the psychiatric hospital and primary health care services. It was difficult to receive 

patients’ medical records and medication histories from general practitioners and 

pharmacies. We received for only 20% of the patients the data requested. Furthermore, we 

found that pharmacies had often incomplete prescription data. Without complete data on 

patients’ medication pharmacists are not able to manage drug treatment appropriately. 

While many patients had regular contact to the psychiatric nurse, this did not result in a 

referral to another health care professional, e.g. a general practitioner. Druss et al showed 

that a medical care unit integrated in the psychiatric hospital could improve somatic health 

of the patients and the quality of care.18 As already discussed above, interventions to reduce 

the risk to develop cardiovascular and metabolic diseases require a multidisciplinary 

approach across the different health care sectors. This should include the pharmacists which 

have a marginal role in practice so far. Pharmacists should be proactively involved in 

monitoring the drug treatment of patients with psychiatric diseases. A regular evaluation of 

patients’ drug therapy and a critical approval of the necessity of each prescribed drug in 

cooperation with the psychiatric hospital can lead to more rational prescribing for patients 

with psychotic diseases.19  General practitioners, pharmacists, psychiatrists and psychiatric 

nurses should cooperate closely together in order to make somatic treatment easy accessible 

for patients with psychiatric diseases. 
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Conclusion  
This thesis investigated different aspects of drug safety in the treatment of patients with 

psychotic disorders. We showed that there is room for improvement in the current 

prescribing practice for patients with psychiatric diseases. The majority of patients in the 

cohorts investigated received SGAs. SGAs have been suggested to be related to a better 

adherence compared to FGAs, but in our systematic literature review, we did not find that 

adherence differed between patients who received SGAs and those who received FGAs. 

Adverse drug reactions and somatic diseases were frequent in patients with severe mental 

illness. We investigated in depth the adverse drug reactions related to an increased 

cardiovascular and metabolic risk. The prevalence of metabolic syndrome in a cohort of 

patients with psychotic disorders in the Netherlands was similar to other European 

countries. Following these patients for one year we found that having the metabolic 

syndrome is not a static or progressive, but a dynamic condition. Changing antipsychotic 

drug therapy may lead in some patients to considerable weight loss and can so reduce the 

cardiovascular and metabolic risk. Finally questions were raised about the uncritical 

application of cardiovascular risk scores in patients with psychotic disorders. 
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De laatste jaren is de mortaliteit bij patiënten met psychotische aandoeningen gestegen 

terwijl deze in de algemene populatie per leeftijdscategorie is gedaald. Een belangrijke 

oorzaak van de verhoogde mortaliteit is dat patiënten met psychotische aandoeningen vaker 

zelfmoord plegen of betrokken zijn bij ongelukken met dodelijke afloop. De mortaliteit door 

natuurlijke oorzaken is ook hoger in patiënten met psychotische aandoeningen in 

vergelijking met de algemene populatie. Een hogere kans op somatische mortaliteit en 

morbiditeit die eveneens optreed wordt veroorzaakt door ongezonde leefgewoonte, de 

psychotische ziekte zelf, onvoldoende beroep doen op zorg voor somatische aandoeningen en 

de bijwerkingen van antipsychotica. In dit proefschrift worden verschillende aspecten van 

medicatieveiligheid bij patiënten met psychotische aandoeningen onderzocht. 

Rationele Farmacotherapie 
Er werden drie cohorten van patiënten met vooral psychotische aandoeningen onderzocht. 

De meeste van deze patiënten zijn behandeld met atypische antipsychotica (tweede generatie 

antipsychotica). Slechts weinig patiënten kregen een eerste generatie antipsychoticum 

voorgeschreven. De meest frequent voorgeschreven antipsychotica waren clozapine, 

olanzapine en risperidon. (hoofdstuk 2, hoofdstuk 3, hoofdstuk 5 en hoofdstuk 6) De 

groepen die de verschillende antipsychotica gebruiken onderscheiden zich door 

leeftijdverschil. (hoofdstuk 5) Daardoor kunnen de gevonden bijwerkingen tussen groepen 

die verschillende antipsychotica gebruiken relatief moeilijk worden vergeleken. De van 

tweede generatie antipsychotica vaak beweerde betere therapietrouw ten opzichte van eerste 

generatie antipsychotica hebben we in onze literatuuronderzoek (hoofdstuk 4) niet kunnen 

bevestigen.  

 

Het onderzoek van voorschrijfgedrag bij een cohort van patiënten met psychiatrische 

aandoeningen (severe mental illness) liet zien dat de voorgeschreven medicatie kan worden 

verbeterd. (hoofdstuk 2)  Een kwart van de patiënten kregen meerdere antipsychotica 

voorgeschreven. Polyfarmacie van antipsychotica zou kunnen leiden tot een hoger risico 

voor drug-drug interacties en bijwerkingen. Echter, de combinatie van meerdere 

antipsychotica kan ook zinvol zijn als de bijwerkingen profielen van elkaar afwijken. In dit 

proefschrift wordt beschreven dat het toevoegen van aripiprazol aan de behandeling met 

clozapine bij bepaalde patiënten tot gewichtsreductie kan leiden. Dit is belangrijk omdat veel 

behandelaren terughoudend zijn om de therapie met clozapine te stoppen. Clozapine is een 

tweede generatie antipsychoticum met een hogere effectiviteit maar ook veel bijwerkingen, 

zoals gewichtstoename. 
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Cardiovasculair en metabool risico  
De focus van dit proefschrift ligt op de bijwerkingen die in samenhang staan met het 

cardiovasculair en metabool risico van patiënten met psychotische aandoeningen. Ongeveer 

een derde (32%, n=138) van de patiënten uit het onderzochte cohort voldoen aan de definitie 

van het metabool syndroom. Het metabool syndroom (NCEP/ATP III) is gedefinieerd als de 

aanwezigheid van drie of meer van vijf gedefinieerde criteria. De variabelen voor de criteria 

zijn bloeddruk, triglyceriden, HDL cholesterol, glucose en buikomtrek. De gevonden 

prevalentie in patiënten met psychotische aandoeningen is hoger dan in de algemene 

Nederlandse populatie binnen dezelfde leeftijdcategorie (10%-19%). De prevalentie is 

vergelijkbaar met de prevalentie die bij patiënten met een psychotische aandoening in 

andere Europese landen gevonden waarden, maar lager dan in de Verenigde Staten. 

(hoofdstuk 5) Een deel van onze populatie hebben we een jaar gevolgd. Na een jaar was de 

prevalentie slechts weinig gedaald, maar zijn er wel grote veranderingen op individueel 

patiënten niveau opgetreden. (hoofdstuk 6) Enkele patiënten, die bij de eerste meting geen 

metabool syndroom hadden, voldeden bij de tweede meting aan de criteria voor het 

metabool syndroom. Daarentegen voldeden andere patiënten, die het metabool syndroom 

bij de eerste meting hadden, bij de tweede meting niet meer aan de criteria. (incidentie 13%, 

reversibiliteit 33%) Daarbij waren roken, een positive familie anamnese voor 

cardiovasculaire of metabole ziekten en een langere ziekteduur geassocieerd met een hoger 

risico om het metabool syndroom te ontwikkelen. 

 

In overeenstemming met internationale literatuur waren overgewicht en obesitas de meest 

prevalente cardiovasculaire en metabole risicofactoren in patiënten met psychotische 

aandoeningen: 62% (n=268) van de patiënten hadden overgewicht en 25% (n=109) obesitas. 

(hoofdstuk 5). Patiënten die aan het criterium voor abdominale obesitas voldeden, hadden 

een hoger risico om het metabool syndroom te ontwikkelen en hadden minder kans om het 

metabool syndroom terug te draaien. Patiënten, die bij de eerste meting het metabool 

syndroom hadden en bij de tweede meting niet meer aan de criteria van het metabool 

syndroom voldeden, hebben zich in bijna alle criteria van het metabool syndroom verbeterd. 

Alle andere patiëntgroepen (ook de patiënten, die noch bij de eerste noch bij de tweede 

meting metabool syndroom hadden en de patiënten die bij alle twee metingen aan de criteria 

van het metabool syndroom voldeden) waren in dezelfde tijdsperiode achteruitgegaan. Dat 

zou kunnen betekenen dat veel patiënten zich in de loop van de tijd verslechteren maar 

sommige het afkappunt voor vaststellen van het metabool syndroom nog net niet bereiken of 

het afkappunt al hebben overtreden. Een langere follow-up periode is nodig om de gevonden 
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hoge reversibiliteit en incidentie te kunnen bevestigen. Hierbij zou een interessant 

vervolgonderzoek zijn te onderzoeken of de patiënten, die geen metabool syndroom meer 

hebben na de onderzoekperiode die wij toepasten, zich later verder verbeteren of dat ze juist 

het metabool syndroom later weer ontwikkelen. 

Interventies om het cardiovasculair en metabool risico te verlagen  

Veel psychiatrische ziekenhuizen en GGZ instellingen hebben inmiddels monitoring 

programma`s opgezet gebaseerd op nationale richtlijnen. De data, die in hoofdstuk 5, 

hoofdstuk 6 , hoofdstuk 7 en hoofdstuk 8 wordt geanalyseerd, is in het kader van een 

monitoring programma verzameld. Het opzetten van monitoring programma’s is slechts de 

eerste stap. Interventies zullen aangeboden moeten worden aan de patiënten. Een 

interventie die direct in het psychiatrisch ziekenhuis door de behandelaar zou kunnen 

worden uitgevoerd is het veranderen van de antipsychotische medicatie. Andere 

interventies, zoals veranderingen in de leefgewoontes of het starten van de farmacologische 

behandeling van lichamelijke aandoeningen, eisen de samenwerking met andere 

behandelaars. In hoofdstuk 8 wordt het effect van het starten van aripiprazol behandeling op 

het lichaamsgewicht onderzocht. Bij patiënten die aripiprazol gedurende 12 maanden 

hebben gebruikt is bij een belangrijk aantal gewichtsverlies opgetreden. Vooral vrouwen 

hebben van deze interventie geprofiteerd. Daarentegen stopte ongeveer een derde van de 

patiënten de behandeling met aripiprazol. Meestal was een toename van de psychiatrische 

symptomen de reden om te stoppen. Hierdoor wordt duidelijk dat deze interventie niet voor 

alle patiënten geschikt is. In hoofdstuk 6 wordt onderzocht of de reversibiliteit van het 

metabool syndroom geassocieerd was met doorgevoerde interventies. Hier is geen associatie 

gevonden. De ongestructureerde start van de interventie tussen de twee metingen zou een 

verklaring hiervoor kunnen zijn. Bovendien kan het ook zijn dat patiënten die een 

interventie hebben gekregen zich wel op bepaalde criteria hebben verbeterd, bijvoorbeeld 

zijn afgevallen, maar nog niet het voor het metabool syndroom gedefinieerde afkappunt 

hebben bereikt. Verder onderzoek zou nodig zijn om te beschrijven welke patiënten met 

welke karakteristieken en welke bijkomende variabelen met een succesvolle interventie 

geassocieerd zijn. 

Quantificatie van het cardiovasculair en metabool risico 

In dit proefschrift worden verschillende methoden voor de kwantificatie van het 

cardiovasculair en metabool risico gebruikt. Het metabool syndroom wordt gebruikt om de 

onderzochte populatie met andere populaties te vergelijken (hoofdstuk 5) en het verloop 

over een jaar te beschrijven. (hoofdstuk 6) Zoals reeds eerder opgemerkt is het ”eindpunt” 
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optreden van het metabool syndroom door zijn dichotome definitie beperkt voor de evaluatie 

van de doorgevoerde interventies. Patiënten kunnen zich verbeteren binnen een criterium 

van het metabool syndroom maar toch nog aan de definitie van het metabool syndroom 

voldoen. Verder bestaat er een zwakke associatie van het metabool syndroom met het 

cardiovasculair risico. Cardiovasculaire risico scores voorspellen het cardiovasculair risico 

beter dan het metabool syndroom en worden sinds kort vaker in patiënten met psychotische 

aandoeningen toegepast. Wanneer deze risico scores in de onderzochte patiëntenpopulatie 

werden toegepast, varieerde het berekende cardiovasculaire risico sterk. (hoofdstuk 8) Dit is 

belangrijk omdat het voorspelde risico de beslissing tot farmacologische behandeling kan 

beïnvloeden. De variatie in risico scores zou kunnen worden verklaard door de additionele 

risico factoren die in patiënten met psychotisch aandoeningen aanwezig zijn. Voorbeelden 

daarvan zijn de behandeling met antipsychotica en het hoog cardiovasculair risico dat al 

aanwezig is op een jonge leeftijd. (hoofdstuk 8) Om die reden moeten cardiovasculaire risico 

factoren onder de juiste voorzorgen in patiënten met psychotische aandoeningen worden 

toegepast.  

Gezondheidszorg voor patiënten met 
psychiatrische aandoeningen 
Uit hoofdstuk 3 kwam naar voren dat meer dan een derde van de patiënten met ernstige 

psychiatrische ziekten onvoldoende contact heeft met de 1e lijn: huisarts en apotheker. Dit is 

opmerkelijk omdat lichamelijke ziekten en symptomen vaak in deze populatie voorkomen. 

Elke patiënt leed tenminste aan één lichamelijke aandoening of symptoom. Onze studie 

toont aan dat er geen regulair contact of coöperatie tussen het psychiatrisch ziekenhuis en de 

eerste lijn behandelaren bestaat. Het was moeilijk om medische data en de medicatie 

historie van huisartsen en apotheken te krijgen. Slechts voor 20% van de patiënten is de 

aangevraagde data compleet verzamelt. De afleverdata van veel apotheken was incompleet. 

Zonder complete data van de voorgeschreven medicatie kan de apotheker de medicatie van 

patiënten niet volledig controleren. Terwijl veel patiënten regulier contact met een 

psychiatrisch verpleegkundige hadden voerde dat bijna nooit tot een verwijzing naar een 

andere behandelaar, zoals een huisarts. Dat toont aan dat er geen goede coöperatie tussen de 

verschillende behandelaren is. Huisartsen, apothekers, psychiaters en psychiatrisch 

verpleegkundigen zouden goed moeten samenwerken om de behandeling van lichamelijke 

aandoeningen en symptomen beter en makkelijker bereikbaar te maken voor patiënten met 

psychiatrische ziekten.  
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Conclusie 
In dit proefschrift worden verschillende aspecten van medicatieveiligheid bij patiënten met 

psychotische aandoeningen onderzocht. Er wordt aangetoond dat de in deze populatie 

voorgeschreven medicatie vaak niet rationeel is en kan worden verbeterd. Het merendeel 

van de patiënten gebruikte atypische (tweede generatie) antipsychotica. Van atypische 

antipsychotica (tweede generatie) wordt vaak gezegd dat ze tot een betere therapietrouw 

kunnen leiden, maar in ons literatuuronderzoek wordt geen verschil in de therapietrouw 

tussen antipsychotica van de eerste en tweede generatie gevonden. (hoofdstuk 4) 

Bijwerkingen en lichamelijke ziekten kwamen vaak voor bij patiënten met ernstige 

psychiatrische ziekten. In detail zijn de bijwerkingen onderzocht die in samenhang staan met 

een verhoogd cardiovasculair en metabool risico. De prevalentie van het metabool syndroom 

in patiënten met psychotische aandoeningen in Nederland was vergelijkbaar met andere 

Europese landen. Na een jaar follow-up kwam uit deze cohort naar voren dat veel patiënten 

in deze tijdsperiode het metabool syndroom ontwikkelden, maar tevens dat bij sommige 

patiënten het metabool syndroom is teruggedraaid. Voor bepaalde patiënten kan het 

toepassen van de antipsychotische medicatie een interventie zijn die tot gewichtsverlies leidt. 

Hierdoor zou het cardiovasculair en metabool risico kunnen dalen. Verder wordt de waarde 

van cardiovasculaire risico scores in deze populatie in twijfel getrokken. 
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