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Schizophrenia
Schizophrenia is a severe mental illness with a heterogeneous course and presentation 
of symptoms, which seriously impacts psychosocial functioning, resulting in problems in 
self-care, interpersonal and occupational functioning, and a reduced quality of life. The 
most predominant features are psychotic symptoms, which are defined by delusions and 
hallucinations. These symptoms are referred to as ‘positive symptoms’, which also comprise 
the characteristic features of formal thought disorders such as incoherence, concretisms 
and neologisms. These symptoms are distinguished from ‘negative symptoms’, consisting 
of affective flattening, apathy, poverty of speech and social withdrawal. Furthermore 
patients with schizophrenia often suffer from cognitive disturbances, resulting in problems 
with attention, memory, executive functioning and social judgements. 
Schizophrenia usually develops between the ages of 16-30 years, somewhat earlier in 
men than women. The prevalence of schizophrenia is estimated around 2-10 in every 
1000 persons. Men seem to be more frequently affected than women (1.4 : 1)1 and the 
course of illness in men is more severe, with more negative symptoms and poorer social 
functioning.2  
The course of schizophrenia may vary considerably. A minority of patients stabilizes after 
a first psychotic episode, whereas most patients experience more than one psychotic 
episode and show persisting negative symptoms in variable degrees. Not only the 
duration and severity of psychotic symptoms, but especially the severity of negative and 
cognitive symptoms determine the prognosis in patients with schizophrenia in terms of 
functional outcome, such as independent living and work performance. 3,4 Life expectancy 
in schizophrenia is reduced by 12-15 years, mostly because of increased cardiovascular 
risk associated with medication, lifestyle, dietary and illness-related factors,5 and sharply 
elevated suicide rates, with a lifetime risk of approximately 5%.6   
Although much is still unclear concerning the aetiopathology of schizophrenia, it has 
been demonstrated that interactions between genetic and environmental factors (such 
as perinatal hypoxia, growing up in an urban environment, cannabis use, belonging to an 
immigrant group) contribute to the development of the disorder.7 
The treatment of schizophrenia consists of medication, psychological and psychosocial 
interventions. Treatment focuses not only on the reduction of symptoms and the 
prevention of relapses but also on supporting psychosocial functioning and enhancing 
quality of life. As schizophrenia typically emerges during adolescence or early adulthood, 
interferences in a critical stage of development often occur with regard to interpersonal 
relationships, education and work skills. This stresses the need for early effective 
intervention. Antipsychotic medication has proven to be of crucial importance in the 
treatment of schizophrenia. Antipsychotics are effective in reducing psychotic symptoms 
and in the prevention of psychotic relapses in maintenance therapy. Antipsychotics may 
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also provide the stability needed for psychological and psychosocial interventions to be 
administered more effectively. However, antipsychotics have proven to be much less 
effective for the treatment of negative and cognitive symptoms in schizophrenia.

Nonadherence 
Although antipsychotics rank among the most efficacious of medications in psychiatry and 
medicine in general,8 the high relapse rates in naturalistic studies suggest that the effect 
of antipsychotics in ‘real world’ is much lower than would be concluded from medication 
trials. This gap between the efficacy and effectiveness of antipsychotics may be due to 
several factors, but is likely to be caused for a considerable part by problems in adhering 
to antipsychotic treatment.9  
Nonadherence to antipsychotic treatment is highly prevalent in patients with 
schizophrenia. The median nonadherence rate during the 2 years after a psychotic episode 
was reported to be 55 %, ranging from 24% up to 88 %, depending on the setting and 
route of administration of the medication, i.e. oral or depot medication.10  
The consequences of nonadherence to antipsychotic medication in schizophrenia are 
serious, as it obviously has adverse effects on the course of illness. Nonadherence leads 
to a five-fold increased risk of hospitalisation, 11 increased risk of suicide and aggressive 
incidents,12 and increased costs for society in general due to loss of income and direct 
costs of health care.13  
Nonadherence is not an ‘all or nothing’ phenomenon. Partial adherence or changes in 
adherence over time occur frequently. At first glance partial adherence seems to be a 
more limited problem compared to complete nonadherence. However, even partial 
nonadherence is associated with an increase in hospitalization rates and hence with 
poorer outcomes, proportional to increasing duration of nonadherence.14 
Several factors have found to be associated with nonadherence.15 Firstly, poor illness 
insight is associated with nonadherence and may be due to a lack of information, or 
an avoidant coping strategy. Importantly, poor illness insight may also be the result of 
anosognosy, i.e. a more fundamental unawareness of the illness, similar to what is seen in 
certain neurological disorders (e.g. neglect of a hemiparesis).
Secondly, the nature and severity of positive symptoms may interfere with adherence 
behaviour, just as medication side effects. Thirdly, a number of adverse environmental 
factors, such as poor social conditions and the lack of social support, have found to be 
associated with nonadherence, as well as substance abuse. Fourthly, therapeutic factors 
also contribute to adherence behaviour, as the nature of the therapeutic relation appears 
to be of predictive value on adherence rates. Moreover, nonadherence to antipsychotic 
medication may be related to the patient’s motivation for behaviour change for health 
purposes in general. The need for taking medication to recover from a serious illness 
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seems obvious, but this is often not the case. Not only patients with schizophrenia, 
but also patients with a bipolar disorder and even patients with a somatic illness such 
as hypertension, diabetes or arthritis find it difficult to adhere to their prescribed 
medications. In fact, it has been demonstrated that for all medical conditions that are 
more chronic in nature and in which stopping medication has no apparent direct negative 
effects and sometimes even short-term favourable effects, mean nonadherence rates are 
over 50 %.16  
Finally, poor adherence is also associated with cognitive impairments.

Social cognition in schizophrenia
Most patients with schizophrenia experience cognitive problems, although the severity 
of these problems may vary substantially between individuals. Disturbances in several 
cognitive domains are associated with schizophrenia. The NIMH-Measurement and 
Treatment Research to Improve Cognition in Schizophrenia (MATRICS) consensus 
project distinguishes neurocognitive and social cognitive problems.17 However, to what 
extent these reflect overlapping constructs is still subject of debate.18 Neurocognition 
encompasses processing speed, attention/vigilance, working memory, verbal and visual 
learning, reasoning and problem solving. Social cognition refers to the ability to navigate 
social cues and behaviours and comprises of five main areas: social perception, social 
knowledge, Theory of Mind, attributional style and emotion perception.19,20 Social 
perception and social knowledge refer to the ability to understand social situations and 
to interpret and use social cues and schemes. Theory of Mind encompasses the ability 
to understand the feelings and thoughts of others by making mental constructs and 
representations. Attributional style refers to the pattern of linking personal experiences to 
causal factors, which may be internal or external. Emotion perception involves the ability 
to recognize the emotions displayed by others in facial expressions or the emotional 
component of voices (prosody). 
Together these social cognitive processes enable the perception and interpretation of the 
intentions, emotional state and behaviours of others while weighing social situational 
factors. Subsequently these processes are of great importance in social interaction.
There is robust evidence that patients with schizophrenia perform worse than controls 
across all domains of social cognition,21 especially in the chronic phase of illness.22 
With regard to emotion processing it has been repeatedly demonstrated that patients with 
schizophrenia perform poorly on the identification of emotions from facial expressions 
in others,23,24 not only compared to healthy control subjects,25-27 but also compared 
to patients with other psychiatric disorders.28,29 Misinterpretation of facial affect in 
schizophrenia has been suggested as a potential mechanism underlying symptoms such 
as delusions of persecution and of social withdrawal.30 
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Social cognition has conceptually been linked to social functioning,31 as the ability to 
quickly process social stimuli is important for social interactions. Accordingly, impairments 
in social cognitive functioning may seriously affect relationships as well as vocational 
functioning and leisure. Several studies have confirmed the relation between social 
cognitive deficits and social functioning in patients with schizophrenia.31,32  
Not only social cognition, but also neurocognition is related to functional outcome. Green 
et al.4 found that 20-60% of the variance in functional outcome could be explained by 
composite measures of neurocognition. However, several studies found social cognition 
to be more strongly related to functional outcome than neurocognition.32-34 Some 
have proposed that social cognition serves as a mediator between neurocognition and 
functional outcome.31,35,36  
Given the fact that cognitive dysfunctions, and especially social cognitive impairments, 
negatively influence social functioning, it may be argued that these impairments may 
also limit the effectiveness of psychological interventions. To further explore this, it is of 
interest to investigate the relation between social cognitive deficits and general cognitive 
impairment. 

Motivational Interviewing
Nonadherence resembles other behaviours that are counterproductive for one’s health, 
such as lack of exercise, high caloric dietary intake, smoking and other forms of substance 
abuse. While confrontational approaches do not appear to be of great influence or 
may even have disadvantageous effects on substance abuse,37 there is evidence for the 
effectiveness of Motivational Interviewing (MI) to tackle these problems.38 MI is a client-
centred directive method for enhancing intrinsic motivation to change. With the emphasis 
on a non-judgemental and empathetic attitude, patients are engaged in strategically 
directed conversations about their problems, by which ambivalences are explored and 
change is facilitated. The overall goal of MI is to increase the client’s internal motivation, 
so that change starts from within, rather than being imposed upon him from the outside. 
MI was originally designed as a therapeutic approach for substance abuse disorders 
and proved to be effective in the treatment of alcohol abuse,39,40 tobacco smoking,41 
opiate-dependence,42 and marihuana abuse.43 It has been successfully applied in other 
health care areas as well, such as promoting physical exercise and adhering to dietary 
advice in patients with Diabetes Mellitus44 and hypertension.45 Following it’s success in 
the treatment of substance abuse and within lifestyle interventions, MI has also been 
investigated as a possible solution for adherence problems in patients with schizophrenia, 
showing mixed results on medication adherence.46-50 
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Aims of the studies and outline of the thesis
The overall aim of the studies described in this thesis was to increase our understanding 
of nonadherence to antipsychotic medication in patients with schizophrenia, the effect of 
interventions to improve medication adherence and social cognitive functioning in this 
population.

In Part II we describe the clinical characteristics of nonadherence and the effect 
of interventions to improve medication adherence in patients with multi-episode 
schizophrenia.
In chapter 2 the backgrounds of non-adherence will be analysed and an overview is given 
of all randomised controlled trials in the period 2000-2010, which have investigated 
interventions directed at improving adherence to antipsychotic medication in patients 
with schizophrenia.
In chapter 3 an overview is given of the effects and applicability of a specific intervention, 
Motivational Interviewing (MI) in patients with a psychotic disorder. Based on these 
findings, we have investigated the effect of MI in a randomised controlled trial, in which 
MI is compared with an active control group, which received Health Education. This study, 
which is described in chapter 4, was designed to investigate the effect of MI on adherence 
to antipsychotic medication in patients with a multi-episode schizophrenia spectrum 
disorder who were recently hospitalised or unstable due to medication nonadherence. 
We specifically aimed to include these so-called ‘revolving door’ patients because they 
constitute the group of patients that are most in need of interventions to improve their 
adherence, although they are often excluded from research because of concomitant drug 
abuse or because of reluctance to participate or to continue their collaboration in studies. 
We also investigated whether specific subgroups, differing on gender and known risk 
factors (cannabis use, age, illness duration, route of medication administration) may 
benefit more from MI than others.

In part III we have investigated social cognitive functioning in this population of patients 
with multi-episode schizophrenia and nonadherence. In particular we have examined 
the relation of social cognitive impairments to neurocognitive functioning and clinical 
symptoms. Impairments in social cognition, such as the ability to recognise facial emotions 
in others appear to be of great importance in social interaction and therefore have a 
strong influence on outcomes in terms of psychosocial functioning.  These social cognitive 
impairments may also be of influence on the therapeutic relationship and may therefore 
interfere with psychosocial interventions. There is a debate whether social cognition 
constitutes a separate entity, independent of general cognitive functioning.
Therefore in chapter 5 is explored whether impairments in facial emotion recognition 
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represent a specific deficit or that they are part of a more general cognitive dysfunction, by 
contrasting facial emotion recognition and face identity recognition with the recognition 
of non-social abstract patterns. 
In chapter 6 the association between symptom clusters and the processing of facial 
information is investigated in order to gain insight into the clinical correlates of social 
cognition in schizophrenia. Previous studies found inconsistent results for an association 
between symptom severity and impairment in facial emotion perception.24,51-53 In our study 
we have compared facial emotion recognition to the processing of abstract visuospatial 
patterns, to verify whether psychopathology is differently associated with the processing 
of social information versus non-social information processing.
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ABSTRACT

Objective
Nonadherence to antipsychotic medication is highly prevalent in patients with 
schizophrenia and has a deleterious impact on the course of the illness. This review 
seeks to determine the interventions that were examined in the past decade to improve 
adherence rates. 

Method
The literature between 2000 and 2009 was searched for randomized controlled trials 
which compared a psychosocial intervention with another intervention or with treatment 
as usual in patients with schizophrenia.

Results
15 studies were identified, with a large heterogeneity in design, adherence measures and 
outcome variables. Interventions that offered more sessions during a longer period of 
time, and especially those with a continuous focus on adherence, seem most likely to 
be successful, as well as pragmatic interventions that focus on attention and memory 
problems. The positive effects of adapted forms of Motivational Interviewing found in 
earlier studies, such as compliance therapy, have not been confirmed.

Conclusion
Nonadherence remains a challenging problem in schizophrenia. The heterogeneity of 
factors related to nonadherence calls for individually tailored approaches to promote 
adherence. More evidence is required to determine the effects of specific interventions.

Keywords
adherence, antipsychotics, intervention studies, review of the literature, schizophrenia.
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INTRODUCTION

Antipsychotic medication is held to be the cornerstone in the treatment of patients with 
schizophrenia. Antipsychotics are effective in reducing psychotic symptoms, in preventing 
psychotic relapses in maintenance therapy and in improving psychosocial functioning.33 
Although some patients turn out to be treatment-resistant to all antipsychotic medication, 
an effective antipsychotic can be found among the available medications for the majority 
of patients.15 The overall efficacy of antipsychotic medication in comparative trials seems 
evident. However, the grim reality we face is that the actual effectiveness of antipsychotics, 
for example when we look at relapse rates in naturalistic studies, is much lower than would 
be concluded from medication trials.62 This efficacy-effectiveness gap may be largely due 
to adherence problems with antipsychotic treatment.22 

Nonadherence is highly prevalent in patients with schizophrenia. Reviews of the literature 
report very divergent rates of nonadherence, ranging from 20% up to 89 %.112 The overall 
rate of nonadherence to antipsychotics is estimated roughly at 50 %.55 The median rate of 
nonadherence during the first two years following a psychotic episode is  55 %,30 and in 
first episode patients this leads to a 5 times higher chance of readmission within a year.86

This rate may even be an underestimation, as it does not account for patients who refuse 
medication from the start or drop out of follow-up studies.115

The consequences of nonadherence can be devastating, for patients and their families in 
terms of personal suffering, hospitalization, reduced quality of life as well as for society 
in general due to loss of income and direct costs of healthcare.109 When looking at the 
problem of nonadherence, the divergent rates reported in studies may partly reflect 
methodological obstacles. One such obstacle concerns the difficulty to reliably measure 
whether a patient is taking medication or not. In many studies, self-report measures are 
used. In general, adherence self-reports have proved to be unreliable, as they are likely 
to be inaccurate and tend to overestimate actual levels of adherence.17,105 Pill-counts 
are considered more reliable indicators of adherence, but still offer no proof that the 
medication is actually taken. The measuring of serum levels is a more direct method, 
but this often forms an obstacle for patients who are reluctant to cooperate with blood 
samples. Moreover, nonadherence is not an ‘all or nothing’ phenomenon. Partial 
adherence or changing adherence over time frequently occurs. At first glance partial 
adherence seems to be a more limited problem compared to complete nonadherence. 
Research, however, shows that even partial nonadherence is associated with an increase 
in hospitalization rates and hence with poorer outcomes, proportional to increasing days 
of nonadherence.64,110

This review aims at providing a comprehensive overview of the available data on 
interventions designed to improve adherence to medication in schizophrenia. Following 
an overview of the possible causes of nonadherence, we will first give a summary of the 
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research findings published before 2000, based on two previous reviews.26,115 Subsequently 
we will review the studies on interventions for improving adherence to antipsychotic 
medication in patients with schizophrenia published between 2000 and 2009. 

Factors influencing (non-) adherence 
Why do patients stop taking their antipsychotic medication, when there is clear evidence 
that in all likelihood doing so will lead to an unfavourable outcome ? On the other hand, 
one might ask why patients do take their medication, as it appears to be difficult for 
anyone (including health care professionals themselves) to adhere to a treatment, such as 
complying fully with the completion of an antibiotic therapy, once the acute symptoms of 
an infection have disappeared. The Health Belief model proposes that a person is willing 
to comply with a treatment when one realizes that one’s health is at risk and one is ready 
to act on that threat, and when the perceived benefits of a proposed treatment outweigh 
the costs of that treatment.5,78 For patients with schizophrenia, there are several factors 
that may play an important part in this intriguing process.
From a therapeutic perspective it is most interesting to focus on modifiable factors 
influencing adherence to antipsychotic medication.  

1. Illness awareness, insight into illness and general beliefs
Several studies and reviews report that patients with a low degree of illness awareness and 
insight into their illness are more likely to show poor adherence to treatment.1,30,55 Also, 
general beliefs and attitudes towards health and taking medication, based on previous 
experiences, cultural factors and socioeconomic status, are associated with adherence.56 

These factors might contribute to the fact that the younger the age, the earlier the age of 
onset of schizophrenia and the shorter the duration of illness, the poorer the adherence 
rates are.

2. Psychopathology
Psychotic symptoms, especially paranoid and grandiose delusions have been found 
to be negatively associated with adherence,30 although not all studies on this issue 
show consistent results.56 Cognitive impairment as a cause for nonadherence yielded 
inconsistent results in earlier studies,30 whereas more recent research revealed that basic 
cognitive deficits like attention and memory deficits are related to a patient’s difficulty 
in managing medications.28,50 Although negative symptoms intuitively interfere with 
adequate adherence and are mentioned in the literature in this respect,74 no data are as 
yet available to support this hypothesis. 
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3. Medication related aspects
Efficacy of antipsychotic medication is intricately related to adherence. The antipsychotic 
effect reduces psychopathology, thereby improving adequate logic reasoning, required 
for insight into illness. A good response to antipsychotic medication is positively related 
to adherence, which is clearly demonstrated in numerous studies. However, in the case of 
nonadherence, it seems hard to determine whether lack of efficacy of medication causes 
nonadherence, or that nonadherence itself leads to persistence of psychotic symptoms. 
In other words: is it the cause or the consequence ? 
Another factor regarding medication and adherence are medication side-effects. 
Clearly, side-effects are strongly and negatively correlated to adherence. With the first 
generation antipsychotics especially extrapyramidal side effects are reported,87,108 but also 
neuroleptic dysphoria may play a role.23,102 With the second-generation antipsychotics, 
sedation and weight gain are associated with nonadherence.76 In studies comparing first 
and second-generation antipsychotics, the latter show small advantages in tolerability and 
relapse rates. However these advantages are not (directly) associated with differences in 
adherence rates.61 Therefore it appears that in order to improve adherence, the choice 
of drug should be dependent on the patient’s individual attitude and response towards 
medication.
A third factor concerns the route of administration and dosing strategies. On the one 
hand low dosing may result in fewer side-effects; however, very low doses may lead to 
sub-optimal efficacy. Reducing the dosing frequency to once-daily regimens has been 
demonstrated to improve adherence rates.24,38 The use of depot medication has shown to 
be effective in preventing nonadherence in studies with a follow-up of 1-7 years.85 Also, 
the one-year relapse rate for patients using depot medication was significantly reduced, 
compared to the relapse rate of patients receiving oral medication.90 Depot medication 
appears particularly suitable to prevent covert nonadherence, as nonadherence is directly 
noticeable by depot refusal and/or no-show on physician appointments, which enables 
the treating physician to act on this. Nevertheless, some studies show that even with 
depot-medication, nonadherence rates remain relatively high.13,103 Although randomized 
controlled data comparing adherence to depot and oral antipsychotics are scarce due 
to methodological problems, the available data have led to recommendations in several 
guidelines for the use of depot-medication for patients with known recent medication 
nonadherence.60

4. Therapeutic alliance 
It has been demonstrated that a good therapeutic alliance is associated with better 
adherence rates.32 Presumably related to this, better adherence rates are also predicted 
by adequate discharge planning and maintaining contact with outpatients.56,66
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5. Environmental factors
Social support and in particular the support of family or friends in assisting with 
medication taking, as well as stability of living conditions, show some positive association 
with adherence.30,56

6. Substance abuse
Substance abuse is highly prevalent in patients with schizophrenia and is strongly 
associated with nonadherence, leading to a 13-fold increased risk of patients with 
schizophrenia and substance abuse to be non-adherent, in comparison with patients who 
do not use substances.51 

Research in the period 1980-1999
Table 1 shows the 47 studies published between 1980 and 1999, examined in two previous 
reviews covering interventions to improve adherence to antipsychotic medication.26,115 
Though these two reviews are comparable in design and search strategy, Dolder et 
al.26 incorporated 21 studies, whereas Zygmunt et al.115 incorporated 40 studies, using 
somewhat broader criteria.
General conclusions were that interventions, which applied only psychoeducational 
strategies without adjunctive components such as family involvement or behavioural 
management, were least successful in improving adherence to antipsychotic medication. 
Although psychoeducation did seem to enhance knowledge about illness and medication 
and may be important, it is not sufficient to raise adherence rates. 

Interventions using cognitive techniques directed at attitudes towards medication showed 
favorable results, as well as behavioural interventions. Family therapy programs showed 
no considerable effect, unless they were accompanied by behavioural components. The 
lack of effectiveness of family programs may in part be accounted for by the fact that 
patients in family studies already tended to be more adherent at baseline, probably 
because of the family involvement, making it difficult to detect an increase in adherence. 
Interventions that were specifically designed to improve adherence were more successful 
than programs that intended to address a wider range of clinical problems, which suggests 
that a more intensive and focused approach is required to improve adherence rates. Here 
as well, a ceiling effect may play a role, as most of the studies using specific interventions 
included more non-adherent patients, allowing for a possibly greater improvement.
The majority of studies that used an integrated approach, combining several interventions 
to improve adherence, such as cognitive-behavioural techniques, family interventions and 
community based interventions, showed positive results.
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Table 1: Studies 1980-1999 (adapted from: Zygmunt et al.115 and Dolder et al.26)

Target of 
intervention

Studies Results

Individual 
interventions

Randomised trials:
      Boczkowski et al.8     
      MacPherson et al.68   
      Streicker et al.96         
      Frank & Gunderson32

      Hayward et al.42

      Kemp et al.53,54    

Behavioural training  > Psychoeducation > TAU
3 sessions psychoeducation (PE) = 1 session PE = TAU
Psychoeducation = TAU
Psychotherapy focussing on therapeutic alliance > TAU
Medication self-management > TAU
Compliance therapy > non-specific counselling

Group 
interventions             
  
             

Randomised trials:
      Malm et al.69

      Brown et al.12

      Eckman et al.27

      Atkinson et al.2

Non-randomised trials:           
      Seltzer et al.91

      Battle et al.4

Dynamic therapy = social skills training
Psychoeducation = TAU 
Group behavioural intervention> TAU
Psychoeducation = waiting list

Psychoeducation > TAU
Psychoeducation (PE) daily = PE weekly = TAU

Family 
interventions

Randomised trials:
      Strang et al.95; Falloon et al.29

      Leff et al.57

      Leff et al.58,59

      
      Tarrier97

     
      Glick et al.34

      Xiang et al.111

      Xiong et al.112

      Zhang et al.114

      McFarlane et al.67

      Razali & Yahya83

      Telles et al.98

      Schooler et al.89

      
      Razali et al.84

        

Behavioural management > intensive case management
Social interventions = TAU
Psychoeducation (PE) + family therapy = PE + relatives
   group 
Behavioural enactive group = behavioural symbolic
    therapy = Psychoeducation = TAU
Family intervention = TAU
Psychoeducation > TAU
Psychoeducation + multiple family groups = TAU
Psychoeducation + multiple family groups = TAU
Multiple family psychoeducation (PE) = single family PE
Behavioural Family therapy > TAU
Behavioural management = TAU
Supportive treatment = Family management/problem
   solving
Behavioural intervention + medication > behavioural     
Intervention

Community 
interventions

Randomised trials:
      Stein & Test94

      Bond et al.9

      Modrcin73

      Bush et al.16

      Ford et al.31

      Solomon & Drain92

Assertive Community Treatment > TAU
Assertive Community Treatment = TAU
Strengths case management  = TAU
Assertive Community Treatment > TAU
Intensive case management  > TAU
Intensive consumer case management  = Intensive case
   management
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Table 1: Studies 1980-1999 (adapted from: Zygmunt et al.115 and Dolder et al.26) (Continued)

Target of 
intervention

Studies Results

Community 
interventions

Non-Randomised trials:
      Bond et al.10

      
      Bigelow et al.7

      Bond et al.11

      
     
      Sands & Cnaan88

      Dixon et al.25

Assertive Community treatment (ACT) + crisis house =
   ACT +  purchased house
Assertive Community Treatment = TAU
Assertive Community Treatment = educational
   supportive reference groups = standard case
   management
Assertive Community Treatment > Intensive case
   management  
Assertive Community Treatment > TAU

Mixed-
modality 
interventions

Randomised trials:
      Hogarty et al.44,45

      Kelly & Scott52

      Guimon et al.40

      Herz43

      Linszen et al.65

      Hornung et al.47,48;  
      Buchkremer et al.14

      
      Hogarty et al.46

      Azrin & Teichner3

      Merinder et al.71

Family treatment + education = social skills training = 
   family treatment + social skills traning > TAU
In-home behavioural interventions = home and clinic 
   intervention > clinic intervention only = TAU 
Patient + family group therapy > TAU
Individual + multifamily groups > TAU
Individual psychosocial + behavioural family intervention
    = individual psychosocial intervention 
Psychoeducation = psychoeducation + cognitive therapy
    = psychoeducation + relatives group =
    psychoeducation + cognitive therapy + relatives group
    = non-specific leisure-time group
Personal therapy = family psychoeducation =  personal 
    therapy + family therapy = supportive therapy
Patient + family behavioural intervention = patient 
behavioural intervention > psychoeducation
Family + patient Psychoeducation = TAU

Of the less specific intervention programs, which were not exclusively designed to target 
adherence, Assertive Community Treatment and intensive case management seemed to 
be positive exceptions, showing promising results in promoting adherence.
Interventions with a greater number of therapeutic sessions and a longer duration tended 
to produce greater improvement in adherence to antipsychotic medication. Several 
studies with negative results were relatively short in duration, which pleads for more 
prolonged interventions or the use of booster sessions to reinforce and consolidate gains 
made during short-term, more intense interventions.
Several studies included only a limited number of participants. Studies including more 
participants had a higher chance of showing improvement in adherence rates, which 
suggests that adequate sample sizes and thus sufficient power are obviously essential to 
determine the value of an intervention for improving adherence.    
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METHOD 

The review focuses on studies examining interventions to improve adherence to 
antipsychotic medication in patients with schizophrenia, published in English between 
2000 and 2009. An electronic search was conducted using Medline, PsychLIT, EMBASE 
and CINAHL, with combinations of the keywords schizophrenia, psychosis, adherence, 
compliance, intervention, therapy, program, randomized, controlled, trial. 
The selection criteria were as follows: 1. A randomized controlled design, comparing 
a psychosocial intervention, at least partially aimed at improving adherence with 
another intervention or a control condition. A psychosocial intervention is regarded 
a therapeutic intervention which is non-pharmacological in nature. 2. A sample of 
patients who were diagnosed with a schizophrenia spectrum disorder. 3. A measure of 
adherence to antipsychotic medication as a primary or secondary outcome. The search 
was supplemented by cross-checking the references of the articles found in the electronic 
search. 

RESULTS

15 randomized controlled studies published between 2000 and 2009 met the inclusion 
criteria, as shown in table 2.

Individual interventions
In the last decade 7 adherence intervention studies directed at the individual patient 
were performed, of which three showed positive results. The purpose of four studies 
of these studies was to investigate the effects of Compliance Therapy, while trying to 
replicate earlier positive results by Kemp et al.53,54 Compliance therapy builds on cognitive 
behavioural therapy combined with Motivational Interviewing.72 A study by O’Donnel et 
al.77 failed to replicate the positive effect of Compliance Therapy in a study with a similar 
design as the original study by Kemp et al.53,54 Compliance Therapy was slightly modified 
into Adherence Therapy in one study,37 with a small increase in the number of sessions 
(two extra sessions) and a more individually tailored structure. This large European trial,37 
including 409 patients in 4 countries, did not find any differences between Adherence 
Therapy and a control group receiving an individual intervention of health education, 
neither where the primary outcome quality of life, nor where rates of patient-reported 
medication adherence were concerned. 
Another adaptation of Compliance Therapy is called Adherence-Coping-Education (ACE), 
which aims at enhancing insight and at promoting treatment adherence in early psychosis 
patients. In a pilot study100 this intervention, consisting of 14 individual sessions, was 
tested against supportive therapy. In a sample of 19 participants, perceived need for 
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treatment and benefits of medication appeared to be better in patients with ACE shortly 
after intervention, compared to controls.  No direct adherence rates were available and 
follow-up results are awaited. 
Four studies focused on specific support for cognitive impairments, based on the 
assumption that nonadherence in patients with schizophrenia may be partly due to 
difficulties in e.g. attention and memory. Reminders with SMS text messages in one 
study80 did not lead to better adherence, but a specific cognitive adaptation training (CAT) 
did show positive results.106 CAT uses environmental supports such as signs, checklists, 
alarms and the organizing of a patient’s belongings in order to cue and sequence adaptive 
behavior. An extensive intervention (full-CAT) tackling several aspects of functioning was 
compared with cognitive adaptation focusing on medication only (Pharm-CAT) and with a 
control group receiving treatment as usual, in a randomized trial with 105 participants. The 
intervention was carried out for a period of 9 months with a follow-up period of 6 months. 
It resulted in a significantly better adherence to medication for both intervention groups, as 
measured by unannounced pill counts.  Average adherence rates were roughly 80% in the 
intervention groups during the 15 months of the intervention and follow-up, compared to 
60% in the treatment as usual. The percentage of relapse for both intervention groups was 
35 % against 81 % for the control group. This effect was maintained for 6 months after the 
intervention was completed. Outcomes of social and occupational functioning improved 
only with full CAT, with a deterioration after the intervention stopped, suggesting that 
these aspects probably ask for continued intervention.  
A relatively small study reports a positive effect of a telephone-nursing intervention 
(TIPS).6 This intervention comprises weekly calls by psychiatric nurses, trained to help 
patients with problem solving, offering reminders and coping alternatives with regard to 
common medication adherence barriers. Overall adherence rates during the 3 months 
of the study were 80% in the intervention group, versus 60,1 % in the control group, as 
measured in 3-monthly pill counts in an outpatient sample of 29 participants.
The fourth study to compensate for attention and memory problems used a pharmacy based 
intervention, called Meds-Help intervention.101 In a randomized controlled trial with 118 
participants of which 67 % had a schizophrenia spectrum disorder, the intervention group 
received unit-of-dose packaging for all the medication they were taking and a packaging 
education session; refill reminders were mailed 2 weeks before the scheduled refill dates. 
Also, clinicians received notification when a patient failed to collect his antipsychotic 
prescriptions.  Statistically significant improvements in medication possession rates (MPR) 
were observed in the intervention group after 6 and 12 months, compared with a control 
group that received care as usual. When a more stringent measure of adherence was used, 
by combination of a MPR of > 80 % with a positive subjective assessment of adherence 
and a blood test indicating the presence of some antipsychotics, 50 % of the intervention 
group fulfilled the criteria of adherence after 6 moths versus 17% in the control group.  
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Family interventions 
After 2000, four studies were carried out using family interventions, all conducted in China. 
One study19 provides no data on actual adherence rates. Of the three remaining studies, 
two showed positive results on adherence to medication. In a rural area in China, Ran et 
al.82 carried out a cluster randomized trial with 357 participants, in which three groups 
were compared. Both intervention groups received depot medication. One intervention 
group received in addition a monthly psychoeducational family intervention, in which 
patients were encouraged to participate, 3-monthly multiple family sessions and crisis 
family interventions when necessary. After 9 months, 35 % of patients in the combined 
treatment group maintained regular treatment, in comparison with 32 % in the depot-
only group and 5% in the control group. The numbers of patients who did not comply with 
treatment at all were 2 % in the combined group, 27 % in the depot group and 50% in the 
control group, with accordingly increasing rates of relapse. 
Chan et al.18 investigated a psychoeducational program for patients and their family 
caregivers in the urban area of Hong Kong. 73 patients were included and the intervention 
consisted of 10 family sessions of psychoeducation within a period of 3 months, which was 
compared with routine care. One month after completion of the interventions, and again 
6 months later, significant differences in favor of the intervention group were reported 
on adherence to medication, as measured by the Rating Of Medication Influences scale 
(ROMI), yet these were not sustained after 12 months of follow-up. The same effect was 
found for illness insight. Also, family burden and self-efficacy on the part of the family 
initially ameliorated, but this effect was not sustained after 12 months either. 

Community interventions
Two studies in the last decade focused specifically on training of psychiatric nurses. Gray et 
al.36 examined in a randomized controlled cluster trial a medication-management training 
package for Community Mental Health Nurses. Half of the 52 participating nurses received 
the training package, consisting of side-effects management as well as training in effective 
treatment strategies for schizophrenia. The other half of the group of nurses received no 
training and delivered treatment as usual. At the follow-up after 12 months, 29 patients 
treated by the trained nurses improved significantly in adherence rates, on a clinician 
rating scale as used in the study by Kemp53 and on patient attitudes towards medication, 
as well as on symptomatology, compared with a group of 24 patients receiving care from 
the non-trained nurses.
In a comparable study49 six U.S. Department of Veteran Affairs medical centers received 
basic guideline-implementation strategies for the treatment of schizophrenia. Three of the 
six medical centers received an enhanced implementation strategy, in which physicians 
were trained to prescribe guideline-concordant. In addition, a research nurse identified 
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barriers of adherence in patients. The nurses were trained in a protocol designed to assess 
medication adherence, strategies to maintain contact with the patients and provide 
feedback to the physician about adherence (barriers) and treatment preferences. Patients 
enrolled at the sites receiving the enhanced intervention, appeared almost twice as likely 
to be adherent at the follow-up after six months, as measured by patient report and chart 
reviews.

Mixed Modality Interventions
Two studies examined integrated treatments, one of which showed a positive result. This 
regards the Danish OPUS trial,79 a large randomized clinical trial for first episode psychosis 
patients. The study investigated an integrated treatment, encompassing assertive 
community treatment, family involvement and social-skills training and compared it 
to treatment as usual. Adherence was only indirectly measured by participation in the 
treatment program, which showed significant differences after a follow-up of one year. 
Discontinuation of treatment for more than a month occurred in 8% of patients in the 
intervention group, against 22% in the control group. The percentage of patients stopping 
treatment in spite of necessity was 3% versus 15% in the control group, and the number 
of patients not making any out-patient visits 4% versus 15 %. At a two-year follow-
up, these differences were smaller and no longer significant for the groups stopping 
treatment or those discontinuing treatment for more than a month. In the intervention 
group also positive and negative symptomatology as well as substance-abuse outcomes 
were significantly more favorable compared to treatment as usual; these results were 
maintained at two years follow-up.

DISCUSSION

From the studies between 1980 and 1999 can be concluded that psychoeducational 
interventions show little effect on adherence, unless they are accompanied by behavioural 
and cognitive interventions that aim directly at medication attitudes and adherence 
behaviour. In general, combined interventions and a longer duration of interventions 
were associated with favorable outcomes. 
Compliance therapy, consisting of a combination of Motivational Interviewing and 
Cognitive Behavioural Therapy, raised high expectations, as it appeared an effective 
strategy in a clinical population and maintained a superior effect over supportive therapy 
after 18 months.53, 54 
In the period after 2000, 16 studies were published that met the inclusion criteria of this 
review. Three studies37,70,77 elaborated on the apparent success of Compliance Therapy, 
but the expectations have not yet been fulfilled. A direct replication of the study by Kemp 
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et al.,53,54 using the same intervention and a similar study population, was undertaken 
by O’Donnell et al.,77 yielding no difference in adherence rates between 4-6 sessions of 
compliance therapy and a control condition. Practically the same intervention, with an 
extended duration of 6-8 sessions, renamed Adherence Therapy because of the negative 
connotation of the word compliance, was tested in a large European multicenter study,37 
but yielded no differences either on adherence rates after one year. Only a small study 
in Thailand found a modest effect of Adherence Therapy,79 but was not included in this 
review, as no direct adherence-measures were applied. A possible explanation for these 
overall negative findings might be that the initial adherence rates of participants in these 
studies were moderate, leaving less room for amelioration, although even a subgroup 
with low adherence rates at baseline in the study by Gray et al.37 did not seem to benefit 
from the intervention. Another factor that might have had a negative influence was the 
fact that the intervention was given during a relative short period by a therapist who was 
not a member of the treating staff, which might have diluted the actual effect. 
Supporting this assumption, the two studies focusing on training case-managers 
(nurses) in medication management36 and patient-tailoring strategies and guideline 
implementation,49 did show positive results on medication adherence in the patients they 
treated. An evaluation of a medication management training program for community 
mental health professionals,41 not included in this review as it used no direct measure 
of adherence, found a positive effect on service user involvement in treatment. These 
findings might indicate how important the continuation of managing of adherence issues 
is, or how important it is that interventions aimed at promoting adherence are undertaken 
by the actual treating caregiver, though it is likely that a combination of these is essential. 
With regard to the duration of the intervention, Uzenoff et al.100 showed in a preliminary 
trial that expanding the number of interventions of adherence therapy over a longer period 
of time, combined with a focus on coping strategies called Adherence-Coping-Education 
therapy, leads to favorable outcomes in patients following a first psychotic episode. The 
timing of the intervention may also play an important role and might therefore account 
for certain differences in effect of the interventions. However, timing of the intervention 
could not be identified as a predictor for success from our review. Some studies49,79 only 
offered the intervention early on in the treatment after a relapse, thus with subjects in 
an instable phase of their disorder, whereas other studies also included more stabilized 
patients.18,37,100 This may, however, turn both ways; relatively stable patients will be more 
capable to benefit of certain psychosocial interventions, while on the other hand the 
baseline adherence levels in such a group are generally higher, with less opportunity for 
improvement of adherence levels. 
Also, in the past decade attention was given to compensation for cognitive deficits in 
patients with schizophrenia, using environmental supports such as checklists, signs and 
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electronic cuing devices. From the 4 studies included in this review, reminders with SMS-
text messaging to support medication taking80 did not lead to better adherence, but a 
telephone intervention by nurses6 and especially Cognitive Adaptation Training106 did 
show promising results, as well as a pharmacy-based intervention.101 Supporting patients 
in collecting their antipsychotic prescriptions and behavioural techniques to facilitate 
taking medication clearly have a positive influence on adherence behavior. This is in 
agreement with findings in studies regarding patients suffering from other chronic medical 
disorders,21 who have comparable nonadherence rates. This suggests that all patients 
with chronic conditions and poor adherence could benefit from reducing access barriers 
by the use of pharmacy-based interventions and concrete problem-solving interventions 
accompanied by technical aids. Whether this effect is irrespective of the underlying nature 
of the disease remains an open question, but it sheds an interesting light on the causes 
of nonadherence in schizophrenia spectrum disorders. It could be hypothesized that if 
patients with other chronic conditions benefit from these supportive measures, patients 
with schizophrenia in particular are in need of these measures, as cognitive problems are 
highly prevalent in schizophrenia.
Another initiative involving communication technology, not included in this review, aims 
at detecting prodromal symptoms of relapse; it uses a short questionnaire for patients 
and care-givers by a weekly SMS text message to make an early intervention possible. 
It shows promising results in an open study,93 but needs to be tested in a randomized 
controlled trial.
In line with the findings in the studies before 2000, studies in the past decade that offered 
more sessions during a longer period of time were more likely to be successful. Possibly 
due to the prolonged duration of interventions, in the past decade family interventions 
showed positive results, unlike the studies before 2000.  
Of the interventions whose purpose it was not only to raise adherence in the individual 
patient, but encompassed other treatment targets as well, both the two community 
interventions, two out of three family interventions and one of the two mixed modality 
interventions showed positive results, which suggests that a wider range of targets may 
be needed to promote adherence to medication, such as. 
resuming rewarding life roles and regaining functional capacities. Given the fact that 
impaired illness-insight is an important contributing factor to nonadherence, the wider 
range of targets possibly explains why, even when insight is not ameliorated, these 
comprehensive interventions may be of benefit, as they link medication adherence to the 
achievement of functional goals. However, the variety in targets and outcome variables 
in these studies, make it difficult to define what components are specifically relevant to 
raise adherence rates for patients with schizophrenia, and whether there are subgroups 
of patients who need different approaches in dealing with adherence problems. Further 
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elaborating on this, a recent expert consensus guideline107 proposes the use of strategies 
targeted at specific types of adherence problems, thereby developing an individually 
tailored approach to promote adherence. This appears to be a promising direction, which 
will require regular updates and input of ongoing initiatives to more elaborately specify 
the relevance of specific interventions for specific problems and for certain subgroups of 
patients. 
It means that there is a great demand for more studies on this multifaceted problem, 
especially considering the methodological problems researchers face when measuring 
the effectiveness of adherence interventions, given the heterogeneity of the population 
and the large number of possible influencing factors. This calls for large well-powered 
studies targeting specific interventions. 
Yet another interesting approach is offered in an outline by Priebe et al.,81 who are 
currently undertaking a study to investigate the effect of a financial incentive to raise 
adherence rates. Inspired by the positive effect of financial incentives in patients with 
substance abuse, an earlier small open label study in the UK20 in assertive outreach 
teams showed an amelioration of medication adherence in 4 out of 5 patients, in a 
mixed population with mental health problems and substance abuse. The use of financial 
incentives raises some ethical considerations because of the risk of financial dependency, 
increasing financial demands and/or extortion.81 However, financial incentives have 
proven earlier to be successful in other medical areas, such as enhancing adherence to 
medication for tuberculosis and hypertension, as well as adherence to dental care or a 
weight management program.39

There are some limitations to interpretation of the studies included in this review. As 
mentioned earlier, a number of the interventions were not specifically designed to 
improve only adherence, but also to address a wider range of targets and subsequent 
outcome variables. This makes it difficult to determine which components are essential 
to improve adherence rates in these studies. Furthermore, the included studies are 
heterogeneous in design and in the adherence measures that were used, which makes it 
difficult to compare the outcomes and draw general conclusions. Another limitation is the 
publication bias. In pharmacological studies, negative results are less likely to be published 
than positive results.99 This may also be the case here and may lead to overestimation of 
certain effects. Finally, measuring adherence, in particular in patients with schizophrenia, 
remains very challenging. It is clear that indirect or subjective measures of adherence 
(self-report, clinician-report, caregiver-report) are less reliable than direct or objective 
measures (such as pill-counts, electronic devices (MEMS), electronic refill records, assays 
of medication levels in blood or urine samples). Subjective reports systematically tend to 
overestimate adherence.104 In order to include a representative patient population, the 
wish for accuracy on this matter, for research purposes, must be outweighed against the 
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apparent reluctance to cooperate with more ‘invasive’ research measures (such as blood 
samples) in patients with schizophrenia and adherence problems. 
All the same, some conclusions can be drawn from this review. Firstly, interventions that 
are longer in duration and offer more sessions, and especially interventions that provide 
continuous focus on adherence, tend to be more successful at improving adherence 
than interventions of short duration. Secondly, the use of problem solving interventions 
accompanied by technical aids, including pharmacy based interventions, is clearly 
promising; they appear to ameliorate adherence in all chronic conditions, including 
schizophrenia. Thirdly, the positive effects of adapted forms of Motivational Interviewing 
found in earlier studies, such as compliance therapy, have not yet been confirmed. Finally, 
it appears that the heterogeneity of factors related to nonadherence calls for individually 
tailored approaches to promote adherence.
As it is recognized that nonadherence contributes enormously to poor outcome, 
substantial work needs still to be done. Acknowledging that the problem has to be dealt 
with on a structural and consistent basis is the first step. More evidence and exploration 
of the validity and effectiveness of specific interventions aimed at improving adherence is 
required to raise the standard of care and clinical outcome for patients with schizophrenia. 
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ABSTRACT

Patients with schizophrenia and related disorders often present problematic behaviour, 
such as non-adherence to medication or substance abuse, which have a negative influence 
on the course of the disease. Changes in such maladaptive behaviour are often difficult 
to accomplish in this group of patients because of specific disease related symptoms such 
as active psychotic symptoms, negative symptoms and cognitive disturbances. Over the 
last ten years, treatment strategies incorporating forms of Motivational Interviewing have 
been tried to influence these problems in a positive direction.
Motivational Interviewing is an intervention which has proved to be successful in altering 
behaviour in the field of substance abuse disorders and also shows promising results in 
other health care areas.  
With the emphasis on a non-judgemental and empathetic attitude, patients are engaged 
in strategically directed conversations about their problems in which ambivalences on 
behaviour change are explored and patients are helped to move through different stages 
of change.
This article provides a narrative review of the research data on the application of 
Motivational Interviewing in patients with schizophrenia and related disorders.

Keywords
Motivational Interviewing, schizophrenia, compliance, substance abuse, behaviour 
change, treatment adherence
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INTRODUCTION

Motivational interviewing (MI) is an intervention developed by Miller and Rollnick,1  to 
assist people in recognising problems, help them to build and maintain commitment to 
change certain behaviour and to actually carry it out. 
MI combines elements of behaviour analysis with the principles of client-centred therapy, 
in which the patient is engaged in empathetically supportive, but strategically directed 
conversations about their problems. Ambivalence is not regarded as resistance to change, 
but is respected as a natural phenomenon and is explored to assess the patient’s decisional 
balance on the pro’s and con’s of a particular change of behaviour. The overall goal of 
the intervention is to increase the client’s internal motivation, so that change starts from 
within, rather than being imposed upon him from the outside. 
Originally developed in the field of addiction, MI has been applied in several other health 
care areas to promote behaviour changes that are needed to maintain or restore health 
in various groups of patients.  
This article seeks to determine what the results are from research on MI or adaptations of 
MI in patients with psychotic disorders.

Motivational Interviewing
Why people (don’t) change is something relevant to all behaviour in life and often a key 
question for health care professionals. Advice on changing unhealthy or even destructive 
behaviour is frequently ignored by people, even when the negative consequences of such 
behaviour seem obvious. 
Miller & Rollnick1 distinguish three critical components of motivation: (1) the perceived 
importance of a change, (2) the confidence to perform this change and (3) the actual 
readiness to change. In common language these components are described as willing, 
able and ready.
Importance concerns the desire or will to change. This can be regarded as the degree of 
discrepancy between the value of the current status and that of a future goal. When the 
perceived discrepancy is low, the tendency to adjust one’s behaviour will also be low. 
This is a subjective consideration, but it is also dependent on external influences and is 
therefore susceptible to therapeutic intervention.
Acknowledging the importance of change is not all, a person also has to be confident 
about his ability to perform such a change. Hope and faith that one can actually change is 
needed. This effect is often called self-efficacy and is a strong predictor of the likelihood 
that actual change will occur.
When the levels of importance and confidence are adequate, the person in question must 
also be ready for a change in behaviour at that moment. This third dimension is a matter 
of relative priorities. 
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When behaviour change is needed for health care purposes, one of the traditional 
physician’s attitudes is to confront patients with the negative consequences of certain 
behaviour, such as stopping medication or abusing substances.
There is empirical evidence that such a confrontational attitude does not lead to positive 
effects in the treatment of alcohol misuse.2 There is good reason to believe that this is also 
the case with many other problems, especially when a patient does not acknowledge the 
problem or is ambivalent about it.
Miller and Rollnick1 elegantly describe the effect of therapeutic influence on the decisional 
balance in a patient who is ambivalent. Putting (strong) emphasis on one end of the 
balance merely leads to a ‘’righting reflex‘’, thus a tendency to defend the opposite. This 
means that when resistance is confronted with the negative consequences (e.g. ‘‘you must 
stay on your medication, otherwise you will experience a relapse‘’), the chance increases 
that resistance is amplified (‘’I don’t want the medication, because it makes me feel bad’’) 
Motivational Interviewing on the other hand approaches the problem of behaviour change 
with a differently, avoiding direct persuasion or confrontation. Rather, the acceptance of 
the ideas and beliefs of patients is a central element in the treatment.  
Motivational Interviewing deals with these matters by means of four general principles: 

1. Express empathy
An empathetic, non-judgemental attitude is essential for a good therapeutic relationship. 
Only when a patient feels he is respected and not judged or criticised for his beliefs, 
there is room to examine alternative possibilities. This can be achieved by asking open 
questions and skilful reflective listening in order to understand and respect the patient’s 
perspectives.

2. Develop discrepancy
MI aims at creating and amplifying discrepancies between the patient’s present behaviour 
and his broader goals and values, so between the present state of affairs and how one 
wants it to be. It focuses strongly on helping the patient to explicate what he feels is 
important, thereby encouraging the patient to present his own arguments for change. 
This prevents the patients from feeling pressured to change his behaviour because it is not 
in agreement with someone else’s goals or values.

3. Roll with resistance
Reluctance to change and ambivalence are not opposed, but are acknowledged to be 
natural and understandable. Argumentation is considered counterproductive as it may 
press an ambivalent patient in the opposite direction of the decisional balance, thereby 
increasing defensiveness. Rather, resistance is regarded as an indication that the clinician 
is addressing issues, which the patient does not perceive to be relevant or important at 
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that moment.  From this viewpoint, resistance is a signal for the practitioner to alter his 
approach and invite the patient to examine his own perspectives. By means of directive 
techniques such as selective reinforcement, provocation and providing information, 
resistance can in this process be turned and adapted slightly to create a new momentum 
for change, resembling judo-techniques. 

4. Support self-efficacy
This refers to the importance of a patient’s belief in his own ability to change. Hope and 
faith have since long been recognised as powerful elements in change,3 counteracting 
demoralisation, which is a major reason for seeking help. 
In MI the clinician supports and strengthens the patient’s subjective sense of competence 
to perform specific behaviour. With emphasis on patient’s own responsibility and 
capabilities, this also implies that the clinician should have confidence that their patients 
will decide to change when they are ready for it. 

By means of these basic principles, MI can help patients move through different stages 
of change, which are conceptualised in the transtheoretical model of stages of change.4

The first stage in this model is referred to as precontemplation, in which there is 
no intention to change in a desired direction (e.g. taking medication) or not even the 
awareness that there is a problem. The second stage is called contemplation, in which a 
patient begins to consider the current situation as a problem and may think of change in 
the future. The third stage is the preparation stage, in which patients make the decision 
to change and accordingly make plans to perform the change. In the fourth stage, the 
action stage, patients actually carry out the planned change of behaviour. The fifth and 
final stage is maintenance, which refers to consolidation of the change and to building 
new patterns of behaviour to prevent relapse. When relapse occurs, this is regarded as 
a common phenomenon. Patients need to be reassured that this is acceptable and not 
a failure, using the MI-principle of rolling with resistance. It’s an experience, which can 
be used to explore the apparent ambivalence further in a next cycle through the various 
stages, which is the following step. 

Effects of Motivational Interviewing
MI was originally designed as an individual therapeutic approach to treat alcohol abuse, 
for which it has been proved to be very effective.5,6 Over the past decade, MI has also 
been found useful in the treatment of other substance abuse disorders, such as tobacco 
smoking, 7 opiate-dependence8 and marihuana abuse.9  
MI has not only been tested in the field of addiction, but also in several other health care 
areas, sometimes in adapted forms.10   
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It has for example shown promising results with the promotion of health maintenance 
and physical exercise in a primary setting,11 helping patients stick to dietary advice 
and increasing adherence to medication in Diabetes Mellitus12,13 and hypertension.14  
Furthermore MI has reduced unsafe sexual behaviour in patients considered at risk for 
HIV infection15 and has even been effective in a developmental country in promoting the 
use of free disinfectant for water to prevent infections, by training local health promoter 
volunteers.16 

Motivational Interviewing in patients with psychiatric disorders
The central issue in all the above-mentioned problems is a change of behaviour to restore 
or maintain health. This makes it interesting to look at the possibilities of the application 
of MI for patients with psychiatric disorders, as behaviour change often plays a crucial role 
in the successfulness of treatment. However, this has not been widely tested. 
In patients with bulimia nervosa MI had a favourable outcome, leading to less binge 
eating and vomiting.17 More research has been conducted in samples of patients with 
a psychiatric disorder with comorbid substance abuse, the dual diagnosis group. A small 
number of studies find positive effects of MI on rates of substance abuse18,19 or attendance 
at substance abuse programs.20,21 

Specific problems with behaviour change in patients with psychotic disorders
Although there are studies that examine MI in dual diagnosis, the numbers of patients 
with a psychotic disorder in these samples are small, or they are even excluded from the 
study.22  
When looking at the subgroup of patients with a psychotic disorder, with and without 
comorbid substance abuse, behaviour change is often difficult to achieve, due to the 
nature of their symptoms. 
Several authors20,23 have pointed out factors, which pose an obstacle to behaviour change 
in patients with schizophrenia.  
In the first place, because of negative symptoms such as avolition and anergia, patients 
with schizophrenia may lack the internal drive to initiate behaviour changes.
A second compromising factor is the cognitive impairment, which most patients with 
schizophrenic disorders suffer from. These include deficits in attention, memory, abstract 
thinking and executive functioning, such as problem-solving ability and social judgement. 
The cognitive deficits have a negative influence on the ability to draw connections between 
past experiences, current behaviour and future goals, limiting a proper weighing of the 
pro’s and con’s of certain behaviour.
Furthermore, active psychotic symptoms and disorganised thinking may interfere with 
logical reasoning, leading to an impaired ability to consider possibilities for change. 
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Although difficult to deal with, there are several major problems in patients with psychotic 
disorders, for which a change in behaviour may lead to a (much) better prognosis. 
One of the problems concerns the use of antipsychotic medication. Antipsychotic 
medication can be considered the cornerstone of treatment of patients with schizophrenia. 
Antipsychotics are effective in reducing psychotic symptoms, in preventing psychotic 
relapses in maintenance therapy and in improving psychosocial functioning.24 
Nevertheless, non-compliance is highly prevalent in patients with schizophrenia, due to 
several reasons, such as lack of insight, side-effects and subjective response to medication, 
amongst others.25,26 Reviews of the literature report rates of 20-89 % of non-compliance.27  
More recent reviews found a median rate of non-compliance during the first year following 
a psychotic episode of 55 %,25 and an overall rate of non-adherence to antipsychotics of 
49,5 %.28 This rate is probably an underestimation, as it does not account for patients who 
refuse medication from the start or drop out of follow-up studies.29 
Another significant problem in patients with schizophrenia is drug and alcohol abuse. 
The estimates are that between 25-75 % of patients recently abused or currently abuse 
substances,30 while lifetime prevalences are even higher, especially in urban areas.
Comorbid substance abuse has a dramatic impact on patients with schizophrenic 
disorders.  As is the case with non-psychotic persons, substance abuse has a considerable 
negative influence on social functioning and general health status.  For patients with 
psychotic illnesses the problem is worse, because it seriously affects the course of the 
illness. Through an increase in dopaminergic activity,31 substance abuse may lead to 
an exacerbation of psychotic symptoms and suppression of the effect of antipsychotic 
medication. This is further compromised by the fact that in the dual diagnosis group 
a large number of patients tend to stop taking medication. Kashner et al.32 found that 
substance-abusing patients with schizophrenia were 13 times more likely than non-
substance-abusing patients to be non-compliant with antipsychotic medication. 
Furthermore, substance abuse frequently leads to conflicts with family members, causing 
higher levels of expressed emotions, which is associated with psychotic relapse.33 Finally, 
substance abuse may further compromise cognitive functioning, which is already impaired 
in patients with schizophrenia.23 
The question is whether these problems can be tackled with MI, despite the mentioned 
limitations. In this review we have gathered all research data on the use and effect of MI in 
patients with psychotic disorders. To our knowledge, this is the first review on this subject. 

METHOD

We have searched the literature for research on Motivational Interviewing in patients with 
psychotic disorders. Pubmed and Embase were searched with the subject terms [psychosis 
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or psychotic or schizophrenia] and [motivational interviewing or compliance therapy or 
adherence therapy]. References of the studies found were checked for omissions in the 
computer search, as well as the library database at www. motivationalinterview.org. 

RESULTS

Research on the use of Motivational Interviewing in patients with psychotic disorders 
is limited and the design of the studies performed is very heterogenic. For that reason, 
the data will be presented in a narrative manner only. When we look at research on 
Motivational Interviewing in psychotic disorders, thus far it appears to have been applied 
for two objectives; firstly for improvement of compliance with antipsychotic medication 
and secondly for the treatment of co-morbid substance abuse.

MI and treatment compliance 
An adaptation of MI, named Compliance Therapy,34,35 was specifically designed to improve 
medication compliance in hospitalised patients with schizophrenia. The intervention 
consists of the basic elements of MI, combined with cognitive behavioural elements, 
such as the use of normalising rationales and a more active therapeutic stance, guided 
problem-solving and an increased educational component.36 In a randomised trial,34 
compliance therapy (4-6 individual sessions) was compared with supportive counselling in 
47 psychotic patients.  A follow-up at six months showed a difference of 23 % in compliance 
between the 2 groups, in favour of Compliance Therapy. 
In a consecutive study,35 the investigated group was expanded to 74 patients and followed 
for a period of 18 months, resulting in a consolidation of the gained compliance levels 
in the intervention group. Moreover, survival analysis showed a 2.2 greater risk for 
readmission in the control group. 
A study by O’Donnell et al.,37 using the same compliance therapy in a similar design, 
failed to replicate the findings of the earlier studies by Kemp et al.35 : in a sample of 56 
schizophrenic in-patients, compliance therapy was compared with supportive counselling 
in a randomised trial, which showed no differences in the number of compliant patients 
after one year follow-up. Readmission rates after one and two years were also equivalent 
in both groups.
Compliance therapy has also been tested as the main component of a medication 
management training package for nurses in a cluster randomised controlled trial by Gray 
et al.38 In this study, 52 CMHNs were assigned to 12 clusters, half of which received the 
training package, which also consisted of side effect management as well as training in 
effective treatment strategies for schizophrenia. The other half was randomised to deliver 
treatment as usual. Of a total of 72 patients with schizophrenia who were included, 53 
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could be assessed at a six month follow-up. Of these, 38 were treated by the trained 
CMHNs, whereas 34 patients received care as usual by the other group of CHMNs. Results 
show a more favourable outcome in patients receiving care by the trained CHMNs, with a 
statistically significant improvement in compliance rates, attitude towards medication and 
a reduction of symptomatology. 
Humfress et al.39 tested a single session of a brief motivational interview combined with 
a personal feedback letter in patients with psychiatric disorders in a Community Mental 
Health setting. In this case-control study, MI was offered on an individual basis by one team 
of therapists, and compared with another team that provided care as usual. Although the 
attitude towards the therapist and treatment in general were nonsignificantly better in 
the MI group, compliance - defined as involvement in care, rated by the therapist - did 
not differ between groups. Unfortunately, of the 90 included patients, only four had a 
psychotic disorder, so the results are of very limited value for this specific population.

MI and comorbid substance abuse
As MI was originally designed for treating substance abuse, it is self-evident that this 
intervention can also be applied to the group of patients with mental disorders, in which 
substance abuse or substance dependence is a concurrent problem.
Several studies have looked at MI and substance abuse in patients with schizophrenia, 
others had a broader perspective and examined the larger group of (aspecific) psychiatric 
problems and substance abuse, the so-called dual diagnosis. These studies are also 
reviewed, by giving specific attention to the data of psychotic patients in these samples.
Baker et al.40 examined the use of one session of a motivational interview on engagement 
in a Specialist Substance Misuse Service among psychiatric in-patients with comorbid 
substance abuse. Of the 120 subjects, 59 (37%) had a diagnosis of schizophrenia. In this 
open label study, control subjects received care as usual; both groups were accompanied 
to the Misuse Service. The outcome measure was further attendance at the Misuse Service 
after discharge. In the entire population, no differences were found between groups. No 
subanalysis was performed for the schizophrenic group.
The same author recently finished a randomised trial on a 10 sessions MI intervention for 
alcohol, cannabis and amphetamine use among people with a psychotic illness.41 There 
was no clear benefit for the intervention group. Alcohol and amphetamine use went down 
in both the intervention and the control group, whereas cannabis use remained high with 
only a marginal benefit for the intervention group. This was no longer significant after a 
Bonferroni correction. 
Van Horn & Bux42 performed a pilot test with 304 subjects with dual diagnosis, 28% of 
whom had a schizophrenia-spectrum disorder, in which they applied basic principles of MI 
to structured groups. Although the subjective experiences of therapists and patients were 
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favourable in terms of group attendance and active participation, no objective outcome 
measures were assessed.
Barrowclough et al.18 investigated the combined efficacy of MI with cognitive behavioural 
therapy and family intervention in a group of 36 subjects with schizophrenia and substance 
abuse disorder. The intensive program consisted of 5 individual MI sessions, followed by 
24 CBT sessions and 10-16 sessions of family intervention. The results of this randomised 
trial indicate that this combined approach was significantly better than a control condition 
with routine care, in terms of abstinence rates, general functioning and positive symptom 
reduction, and numbers of relapse. It is not possible however to determine the relative 
efficacy of MI of this treatment package.  
In a randomised controlled study of a mixed population of psychiatric inpatients with and 
without substance abuse (77% vs. 23 % respectively), Swanson et al.21 investigated the 
effect of 2 sessions of MI, one early in the hospitalisation, one just before discharge, on 
outpatient treatment adherence. For the total group, 47 % of patients receiving MI plus 
standard care attended their first outpatient appointment, compared to 21% of the group 
with just standard care. For the dual-diagnosis group the results were 42% vs. 16 % in 
favour of MI. Looking only at patients with schizophrenia and schizoaffective disorder in 
this sample, although the numbers are relatively small (n=17, 14%), adjunctive MI led to a 
better outpatient attendance (47%) than standard care (21%). Unfortunately, it is unclear 
what proportion of this schizophrenic subgroup had co-morbid substance abuse.
Martino et al.43 investigated a single session of MI in a randomised pilot study of 23 
subjects, 12 of whom had a psychotic disorder, entering a partial hospital program for dual 
diagnosis.  MI, compared to a standard preadmission session, yielded significant better 
program attendance patterns and also a trend for lower substance abuse rates. 
A similar result was reported in a randomised pilot study of 25 inpatients with early 
psychosis and substance misuse.19 The intervention SOS (Start Over And Survive) 
combined MI with cognitive behavioural elements and training of coping strategies for 
high risk situations and social skills, administered in 6-9 sessions, and at least 4 follow-
up telephone calls.  Participants receiving MI reported less substance use after 6 and 12 
months, half the amount of the control group that received standard care. 
In another pilot study,44 not including a control group, 22 patients with a psychotic disorder 
and substance abuse were treated with four individual sessions of a brief motivational 
intervention. Participants showed a progression to more advanced stages of change after 
the intervention, but most of these gains were not maintained at a three-month follow-up. 
Graeber et al.45 investigated a mixed in- and outpatient sample of 30 patients with 
schizophrenia and alcohol use disorders in a randomised controlled design. Follow-up 
at 24 weeks showed that subjects receiving 3 sessions of MI had a significant reduction 
in drinking days and an increase in abstinence rates compared to the control condition, 
consisting of Educational Therapy.
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Steinberg et al.46 tested a single 40 minute lasting intervention of MI to motivate patients 
with schizophrenia to quit smoking tobacco, and compared it with an educational 
intervention or short advice only. 78 patients were included, randomised over the 3 
conditions in a 5:5:2 distribution, with a 2.5 greater chance to participate in one of the two 
active conditions. Of the subjects receiving MI, 32% contacted a facility for the treatment 
of tobacco dependency after the intervention, compared with 11% in the education group 
and 0 % of subjects receiving only a short advice. Actual attendance of the first session of 
the tobacco dependency treatment occurred in 28% of the patients receiving MI and 9% 
of the education group. 

DISCUSSION

In the treatment of patients with psychotic disorders, MI may be of additional benefit. The 
studies reviewed here lend some support for this statement, although the findings must 
be interpreted with some caution, as most of the samples were small, two trials were not 
randomised,39,44 and one lacked the assessment of objective outcome measures.42 
Another problem lies in the fact that only half the studies reviewed here, were designed 
specifically for patients with psychotic disorders. The other half concerns a post hoc 
analysis of studies in which the psychotic subgroup (of a larger group of dual diagnosis 
patients) was not separately randomised, which may have led to a skewed distribution of 
this subgroup over the active intervention and the control condition.
The outcome measures of the studies varied, as some studies were aimed at treatment 
adherence, either adherence to services or psychiatric treatment, while others had rates 
of substance abuse as the primary outcome measure. Although these may appear to be 
divergent measures, research shows that there is a close inverse relationship between 
substance abuse and adherence to antipsychotic medication in patients with psychotic 
disorders.32 Furthermore substance abuse, as earlier mentioned, is highly prevalent in 
patients with psychotic disorders, ranging from 25% to 75% and sometimes even higher in 
urban areas.30,47 This corresponds with our own clinical experience, in which schizophrenic 
patients without comorbid substance abuse seem to have become a relatively rare species.
So, whether treatment and research are primarily directed at substance abuse or 
(antipsychotic) treatment adherence, largely the same population is being addressed. 
Elaborating on this thought, interventions such as MI can affect both medication 
adherence and substance abuse, directly or indirectly, as they represent two sides of the 
same coin. By treating substance abuse in patients with psychotic disorders, the likelihood 
of adherence to antipsychotic treatment will rise, as substance abuse may diminish by 
raising medication compliance.
There was also considerable variation in the way MI was administered. MI represents 
a style of dealing with problems with regard to behaviour change. Although there are 
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indications that higher treatment doses of MI result in better study outcomes,48 it is 
unknown what the optimal frequency of the intervention is, and what the preferred 
duration of treatment or length of session is.49 This is reflected in the considerable 
discrepancies in the studies reviewed here, varying from one session,40 to five sessions or 
more.18,35 The small amount of studies and sample sizes do not allow for a comparison of 
treatment effect and total duration of the intervention. 
Some authors advocate modifications in MI to overcome the specific problems of this 
target group, such as cognitive impairments and negative and positive symptoms. Based 
on their pilot study43 testing the MI basic principles in a study on substance abusing 
patients with psychotic disorders, Martino et al.20 added two supplements in the design of 
a more comprehensive approach, called Dual Diagnosis Motivational Interviewing. Firstly, 
their intervention comprises an interview approach that targets more than only substance 
abuse. Secondly, an adjustment is made to accommodate cognitive impairments and 
disordered thinking, by incorporating strategies of repetition, the use of simple and 
concrete verbal and visual materials, and breaks within the sessions.  
In a similar fashion, but designed to ameliorate compliance with antipsychotic treatment, 
Kemp et al.34,35 modified MI by adding a more active therapeutic stance, guided problem 
solving, an increased educational component and cognitive approaches to psychotic 
symptoms that directly impinge on compliance.
Others propose the use of MI in broader treatment programs. Bellack and DiClemente23  
have designed a model consisting of 4 modules of which MI is one component; the other 
modules are training of problem solving and social skills, education, and training of coping 
skills for high risk situation as well as relapse prevention skills. 
Barrowclough et al.18 used an integrated intervention program with a consecutive 
administration of MI, cognitive behavioural therapy and family intervention sessions.
The problem of combining MI with other interventions is that it remains unclear which 
component of the treatment package leads to the desired effect and what the relative 
efficacy of MI really is. 
Also, this does not help to answer the question how, why and for whom ‘’pure’’ MI may 
work, which has as yet to be clarified.50  
On the other hand, the use of MI to enhance other treatments is pragmatic, because more 
extensive reviews on MI show that these integrated treatment approaches seem to be 
most efficacious.48,49 
There is not only a great variety in study designs, but there is also concern about the 
internal validity of MI used in research. Most clinical trials fail to describe MI training 
procedures and integrity checks to measure the implementation of the treatment,48 which 
make a comparison of studies all the more difficult.
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Another issue is the short follow-up periods of the studies reviewed here. In a recent 
meta-analysis of 72 clinical trials with MI,51 there appears to be a decline in effect sizes 
over time. One could postulate that the specific symptoms that patients with psychotic 
disorders show, might even aggravate this problem. 
One of the promising aspects of MI is yet the strong focus on the therapeutic relation. 
Research shows that a poor therapeutic alliance is consistently associated with rates of 
non-compliance,28 so investing in an empathetic and respecting attitude may well be one 
of the keys to improvement of outcome. 
Realising that to maintain a good therapeutic relationship is, despite relapse or failures to 
achieve certain goals in treatment in the short run, ultimately a worthy investment, may 
also help to prevent demoralisation on the part of the clinician. The basic principles of 
MI may enable the clinician to accomplish this, because it offers tools to understand and 
approach the ways in which patients deal with problems. 
    

CONCLUSION

To summarise, incorporating MI in treatment programs for patients with psychotic 
disorders appears to be feasible, in spite of presumed limitations due to specific problems 
of this population. 
Research was performed on MI in adapted forms or incorporated in more extensive 
treatment programs, showing promising results, although there are clearly methodological 
shortcomings. 
Further research to confirm these - still preliminary - findings is needed. Even if MI would 
only result in small effects for patients with psychotic disorders, it could mean a lot in 
terms of lessening personal suffering and decreasing the burden for families and society.
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ABSTRACT 

Background
Medication nonadherence in patients with schizophrenia presents a serious clinical 
problem. Research on interventions incorporating Motivational Interviewing (MI) to 
improve adherence have shown mixed results. 

Aims
Primary aim is to determine the effectiveness of a MI intervention on adherence and 
hospitalisation rates in patients with multi-episode schizophrenia or schizoaffective 
disorder who have experienced a psychotic relapse following medication nonadherence. 
Secondary aim is to evaluate whether Motivational Interviewing is more effective in 
specific subgroups.

Method
We performed a randomised controlled study including 114 patients who experienced a 
psychotic relapse due to medication nonadherence in the past year. Participants received 
an adapted form of Motivational Interviewing or an active control intervention, Health 
Education (HE). Both interventions consisted of 5-8 sessions, which patients received in 
adjunction to the care as usual. Patients were assessed at baseline and at 6 and 12 months 
follow-up.

Results 
Our results show that MI did not improve medication adherence in previously non-
adherent patients who experienced a psychotic relapse. Neither were there significant 
differences in hospitalisation rates at follow-up between MI and HE (27% vs. 40%, P = 
.187). However, MI resulted in reduced hospitalisation rates for female patients (9% vs. 
63%, P = .041), non-cannabis users (20% vs. 53%, P = .041), younger patients (14% vs. 50%, 
P = .012), and patients with shorter illness duration (14% vs. 42%, P = .040).

Conclusions
Targeted use of MI may be of benefit for improving medication adherence in certain 
groups of patients, although this needs further examination.

Keywords
RCT, intervention study, medication adherence, Motivational Interviewing, schizophrenia.
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INTRODUCTION

Nonadherence to antipsychotic medication is highly prevalent in patients with 
schizophrenia,1 and is associated with sharply increased readmission rates, more 
aggressive incidents, more suicides, significant emotional and social burden for patients 
and their families and higher financial costs .2-4 In the last decades several interventions 
have been developed to improve adherence rates.5 Recent treatment recommendations 
promote focusing on specific targets that may contribute to nonadherence.6 Motivational 
interviewing (MI) is a client-centered, directive method for enhancing intrinsic motivation 
to change by exploring and resolving ambivalence.7 MI was originally designed as a 
therapeutic approach to treat abuse of alcohol and other substances, for which it proved 
to be very effective.8,9 Following positive results in other health care domains with 
regard to behaviour change,10-12 effectiveness of (adapted) MI for improving medication 
adherence has also been studied in patients with psychotic disorders.5,13 Compliance 
therapy, an intervention based on MI and other cognitive approaches, showed substantial 
improvements in medication adherence in patients with schizophrenia,14,15 although 
this could not be replicated in another trial.16 Studies focussing on a similar intervention 
(‘adherence therapy’), also containing MI, yielded mixed results.17,18

More recently, an individually tailored approach incorporating MI proved to be effective in 
prompting service engagement and medication adherence.19 

This means that to date evidence concerning the effectiveness of MI as a means to improve 
medication adherence in patients with schizophrenia is still inconclusive. 
The present study was designed to investigate the effect of MI on adherence to antipsychotic 
medication in patients with a multi-episode schizophrenia spectrum disorder who were 
hospitalised or unstable due to medication nonadherence. These so-called ‘revolving 
door’ patients generally have poor social functioning and an unfavourable prognosis, and 
therefore improvement of their medication adherence is urgently needed.20 The current 
study explicitly aimed to include this severely disturbed group of patients, who are often 
either excluded from studies or are unwilling to participate. To find a possible explanation 
for the unequivocal results on the effect of MI on adherence so far, a second aim of the 
study was to investigate whether specific subgroups of patients may benefit more from 
this intervention than others. As there are several factors associated with non-adherence,1 
we aimed to explore whether known risk factors for nonadherence such as cannabis use, 
illness duration and route of medication administration, along with gender and age, may 
mediate effectiveness of MI.
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METHODS

Participants
The study was conducted in three mental health care institutions in the greater Amsterdam 
area. Participants were selected from inpatient and outpatient facilities for the treatment 
of psychotic disorders. Clinicians of the participating facilities regularly reviewed their 
caseloads for patients that showed a psychotic relapse or a clinical deterioration with 
non-adherence as a probable cause. Next, potential participants were invited to receive 
information on the study and to verify the following inclusion criteria: an age of 18-65 
years, a clinical diagnosis of schizophrenia or a schizoaffective disorder confirmed by the 
Structured Clinical Interview for DSM disorders (SCID).21 Participants had experienced 
a recent (< 1 year) psychotic relapse and/or a clinical deterioration, both following 
nonadherence to the antipsychotic treatment, resulting in hospitalisation and/or a 
change on the Clinical Global Impression scale, severity of illness (CGI-S).22 Subsequently, 
antipsychotic treatment had to be resumed with at least some symptomatic improvement, 
defined as score of 1, 2 or 3 (very much improved, much improved or minimal improved) on 
the Clinical Global Impression scale for Improvement (CGI-I).22 Participants were required to 
have an adequate mastery of the Dutch language and be able and prepared to give written 
informed consent.  Exclusion criteria were an organic disease with a possible etiological 
relation to the psychotic disorder and/or a severe intellectual dysfunction (IQ < 70).

Interventions
Motivational Interviewing
Motivational Interviewing (MI) is a client-centered directive method, through which 
patients are engaged in strategically directed conversations about their problems. It 
explores personal ideas and ambivalences, eliciting and selectively reinforcing ’change 
talk’, by which discrepancies between the present behaviour and the patient’s own future 
goals are amplified. The overall goal is to increase the patient’s intrinsic motivation for 
change.7 
Based on the basic principles of MI a manual was designed, incorporating some 
adaptations directed at specific problems of the study group, such as negative symptoms, 
specific positive symptoms (delusions concerning medication) as well as cognitive deficits 
such as attention problems. In contrast to the original MI, the adapted form therefore 
encompasses a somewhat more active stance of the therapist, greater flexibility in session 
length and a more active provision of psychoeducational information, though only after 
explicit consent by the patient. MI according to the intervention manual (available upon 
request from the corresponding author), comprised of four phases. These were used as a 
framework, though not in a strict consecutive order. The phases involved introduction and 
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engagement; exploring attitudes and beliefs towards treatment, exploring the patient’s 
own personal goals and the ’readiness for change’. In the next phase information was 
provided and ambivalences were amplified along which favourable attitudes and beliefs 
towards change were reinforced. The last phase was committed to evaluation and 
consolidation of the motivation to change. 

Health Education
The control group was provided Health Education (HE) sessions. HE comprises individual 
lectures on general health topics (such as healthy food, physical exercise, etc.). Participants 
were asked to choose one of these topics for each session. Therapists delivering HE used 
an active and didactic attitude with specific scripts to ensure that discussing treatment 
issues was avoided.

Procedure 
Participants were allocated to either the experimental intervention - MI - or the control 
group - HE - by means of a computerised cluster-randomisation program, producing a 
block of codes for every six consecutive inclusions, which were one by one revealed by 
the coordinating researcher. The therapists who performed both interventions were 
psychologists, a psychiatrist, and community mental health nurses (CMHN’s), who were 
trained by a professional trainer on MI (eight 4-hour sessions) as well as on HE (two 4-hour 
sessions) according to a structured manual, to maximize skills and minimize contamination 
effects between interventions. 
Therapy sessions were audiotaped if the patient consented to this, and these tapes 
were used in monthly supervised 4-hour-sessions for all therapists, in which the ongoing 
interventions were discussed, to ensure treatment fidelity. These sessions were focussed 
on delivering interventions according to the treatment manuals and on preventing 
contamination of MI to HE.
Within a period of 26 weeks, in both the MI and the HE group patients were offered 8 
sessions of either MI or HE. When the therapist judged there were problems to keep 
patients engaged in the interventions or in case of practical barriers, fewer sessions were 
given, with a minimum of 5 sessions. Less than 5 sessions was counted as a drop-out. 
The session duration varied between 20 and 45 minutes, depending on the attention 
span of the participant during a session. Therapists were not otherwise involved in the 
treatment of participants. Patients were told they would be allocated to one of two 
active interventions and were not told which was the experimental condition. Next to 
the interventions, participants received care as usual, consisting of Functional Assertive 
Community Treatment for patients treated on an outpatient basis and routine clinical care 
for hospitalised patients.
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Before starting the intervention, a baseline assessment (T0) was performed. Participants 
were interviewed again after the intervention was completed (T1) and after 6 months 
follow-up (T2). All assessments were performed by trained psychologists and psychiatrists, 
who were masked to which condition a patient was allocated; a coordinator assigned the 
interventions and assessments to different researchers, ensuring that the interventions 
and the assessments were never performed by researchers appointed in the same facility. 
Data on interventions and assessments were stored separately.
Participants received a travel expenses compensation of 5 euro for each intervention 
session or assessment in which they participated. The study was approved by the Medical 
Ethical Committee of the Academic Medical Centre, Amsterdam.

Assessments
Demographics
Information on demographic data and prescribed medication were assessed with the 
Client Socio-demographic and Service Receipt Inventory (CSSRI).23 

Primary outcome: Medication adherence
Medication adherence was assessed with the Medication Adherence Questionnaire 
(MAQ), a 4-item questionnaire with good levels of internal validity and reliability, 24 
covering the participant’s report on medication adherence; scores range from 0-4, 
with higher scores indicating higher levels of adherence. Furthermore, data concerning 
medication adherence as judged by caregivers and treating physicians were measured by 
the 5-point adherence item of the Life Chart Schedule (LCS), with scores ranging from 1-5, 
higher scores indicating higher levels of adherence. The LCS yields reliable ratings of the 
long-term course of schizophrenia.25

Attitudes towards medication were assessed with the Drug Attitude Inventory (DAI). 
The DAI is a self-report 10-item questionnaire, with a score range of 0-10, higher scores 
indicating more belief in the personal benefit of the medication. The DAI showed a good 
internal consistency and validity.26 

Secondary outcomes
Hospitalisation
Hospitalisation was assessed by the LCS.25 Based on the LCS-data, a dichotomous variable 
was constructed indicating whether patients had been hospitalized, regardless of the 
number of admissions. 

Psychopathology
Severity of psychopathology was measured with the Positive And Negative Syndrome 
Scale (PANSS).27 Assessors were trained on the PANSS using original training-videos to 



The effect of Motivational Interviewing

67

4

maximise concordance between assessors, which was further facilitated by regular 
supervised meetings in which videotaped assessments were scored and inconsistencies 
between assessors discussed. 

Cannabis abuse
Concomitant cannabis misuse was assessed by means of urine analysis at baseline. 

Sample size 
We aimed to find a difference on the adherence measures of 0.5 with a SD of 1.0.  To 
achieve a power of 80% of detecting such difference with a medium effect size of 0.5 with 
a 2-sided significance level of .05, a sample size of 50 patients in each group was needed. 
With an estimated attrition rate of 20%, we aimed to include 120 patients.

Statistical analysis
To evaluate the effect of randomisation on baseline demographic and disease-specific 
parameters, t-tests were performed for the continuous variables and chi-square tests for 
the categorical variables. To assess differences in hospitalisation rates, Chi-square tests 
were performed, including gender, age, cannabis use, medication administration route 
and illness duration as additional grouping variables. For this purpose the continuous 
variables age and illness duration were transformed to a dichotomous variable using the 
median value.
The main effects of interventions on adherence measures were assessed using one-
way between-groups analyses of covariance, using the baseline values as covariates to 
adjust for pre-intervention scores. To assess the influence of age, gender, cannabis use, 
medication administration route and illness duration on adherence outcomes, these 
variables were separately entered as a second fixed factor in two-way between-groups 
analyses of covariance. 
To evaluate the effect of the interventions on the severity of psychopathology, mixed 
between-within subjects analyses of variance were performed with PANSS-scores as 
dependant variables. 
To detect possible differences between subgroups on severity of psychopathology, 
separate independent samples t-tests were performed with the dichotomous subgroups of 
the variables gender, age, cannabis use, duration of illness and medication administration 
route as independent variables and PANSS-scores as dependant variables.
Effect sizes of all significant results are expressed in (partial) eta squared, Cohen’s d or phi 
coefficient, depending on the analysis.
Because the majority of patients who dropped out of the intervention refused follow-up 
assessments or were lost to follow-up, we were unable to perform an intention to treat 
analysis and decided to perform a per-protocol analysis instead.
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RESULTS

Participants
403 patients were referred for participation in the study. Of these, 226 did not meet 
inclusion criteria. Of the 186 remaining patients, 72 refused to participate. 114 patients 
were randomised and allocated to the two treatment arms. During the intervention 18 
patients dropped out, 10 in the MI group and 8 in the HE group. (see figure 1). The group 
that dropped out was younger (M = 30.7, SD 11.7) than those who completed interventions 
(M = 36.8, SD = 9.8; t = -2.35, df = 112, P = .020, Cohen’s d = .44) and showed a higher use 
of cannabis use at trend level (22.2% vs. 10.4%; P = .072, phi = .22). Nevertheless these 
characteristics were equally distributed over both conditions. 
Demographic characteristics and disease-specific parameters at baseline did not 
significantly differ between conditions (see table 1). 

Table 1. Baseline characteristics

Total

(n = 114)

Motivational 
Interviewing

(n = 55)

Health 
Education

(n = 59)
P**

Age, mean (sd) 35.9 (10.3) 37 (1.4) 34.7 (1.4) .32

Sex: male, n (%) 91 (80 %) 43 (78%) 48 (81%) .67

Ethnicity: white European, n (%) 53 (47%) 26 (47%) 27 (46%) .87

Duration of illness, years (sd) 7.8 (6.4) 6.8 (5.6) 8.8 (6.9) .11

Number of psychiatric admissions, mean (sd) 3.8 (4.2) 3.6 (5.3) 4,0 (3.0) .71

Diagnosis
       Schizophrenia, n (%) 
       schizoaffective disorder, n (%)

87 (76.3)
27 (23.7)

42 (76.4)
13 (23.6)

45 (76.3)
14 (23.7)

.99

Medication at baseline n (%)
      First generation antipsychotic
      Second generation antipsychotic
      Other (mood stabiliser)

38 (33%)
70 (62%)

6 (5%)

17 (31%)
36 (65%)

2 (4%)

21 (36%)
34 (58%)

4 (6%)

.48

Medication administration route n (%)
      Oral
      Depot

85 (75%)
29 (25%)

44 (80%)
11 (20%)

41 (70%)
18 (30%)

.14

PANSS total, mean (sd) 71.8 (18.9) 71.9 (20.9) 70.2 (15.8) .64

Cannabis positive urine sample, n (%)    14* (24%) 5 (16%) 9 (33%) .11

Notes PANSS,  Positive And Negative Symptoms Scale
* available N=59    ** Chi-square tests for dichotomous variables; t-tests for continuous variables

Interventions
Not all participants received the full 8 sessions of the interventions. The mean number of 
sessions in the MI-group was 6.4 (SD 1.2), vs. 6.6 (sd 0.9) in the HE-group, which was not 
a significant difference (P = .60)
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Figure 1. Consort status

Adherence
At both follow-up assessments there were no significant differences between MI and HE 
on the two adherence measures. Likewise, there were no differences in attitudes toward 
medication (see table 2).
Next, we examined the differences between subgroups with regard to the effect of MI 
and HE on adherence. At T1 there were no significant interactions between any of the 
covariates and intervention type. At T2, there was a significant interaction between the 
MAQ-score and route of medication administration: F(1,59) = 4.53, P = .037, eta squared = 
.07) and the LCS-score and route of medication administration: F(1,45) = 7.36, P = .009, eta 
squared = .14). These results suggest that patients using depot medication show higher 
adherence rates at 6-months follow-up on the MAQ and the LCS when they received MI, 
compared to HE.
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Furthermore there was a trend level interaction between the DAI-score and age group: 
F(1,49) = 3.93, P = .05, eta squared = .07), suggesting that patients younger than 35 years 
showed more favourable attitudes towards medication at 6-months follow-up when they 
received MI, compared to HE.

Table 2. Effects of interventions on adherence rates 

Motivational 
Interviewing 

(n = 30)

Health 
Education

(n = 32) P*

M         SD M         SD
MAQ a 
     T0 (Baseline)
     T1 (Post-treatment)
     T2 (6-months follow-up)

                
3.00        1.34
3.34        0.99
2.97        1.42

3.13        1.24
3.13        1.12
3.38        1.11

.34

.21

DAI b 
     T0 (Baseline)
     T1 (Post-treatment)
     T2 (6-months follow-up)

  
6.86        2.18
6.64        2.50
6.89        2.39

6.03        2.30
6.38        1.98
6.67        2.52

.72

.70

LCS adherence score by 
physician and/or caregiver c  
      T0 (Baseline)
      T1 (Post-treatment)
      T2 (6-months follow-up)

  
4.45        0.76
4.32        0.84
4.33        0.82

4.31        0.96
4.17        0.81
4.36        0.71

.74

.83
Notes a MAQ, Medication Adherence Questionnaire, score ranges 0-4;    b DAI, Drug Attitude Inventory, score 
ranges 0-10; c LCS, Life Chart Schedule, score ranges 1-5; * Univariate analysis with baseline value as covariate

Hospitalisation rates
As shown in table 3, in both groups 44% of patients were hospitalised at baseline. At T1 
(post-intervention), there was a non-significant difference between the two groups. At T2 
(6-months follow-up), 27% of patients in the MI group were hospitalised versus 40% in the 
control group (P = .19).
Next, we performed analyses concerning specific subgroups. In the group of patients 
younger than 35 years (n = 43), 14% of patients were hospitalised during the follow-up 
period in the MI group, versus 50% in the control group (χ2 = 6.24, df = 1, P = .012, phi = 
-.38). In the group > 35 years (n = 50) there were no significant differences between 
conditions (P = .62). 
Nine % of female patients in the MI condition was hospitalised, versus 63% in the control 
condition (χ2 = 6.12, df = 1, P = .041, phi = -.57). Among male patients (n = 74), there were 
no significant differences between conditions (P = .81). 
In the group with a negative urine analysis on cannabis use at baseline (n = 40), 20% of 
patients were hospitalised in the MI condition, versus 53% in the control condition (χ2 = 
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4,75, df = 1, P = .041, phi = -.35). Among those with a positive test on cannabis (n = 10), no 
significant differences were found (P = .48), just as in the group of patients (n = 43) that 
refused urine analysis (P = .48). Among patients with an illness duration shorter than 6 
years (n = 41), 14% of patients were hospitalised in the MI condition, versus 42% in the 
control condition (χ2 = 4.21, df = 1, P = .040, phi = -.33). In the group with a longer illness 
duration (n = 52), there were no significant differences between conditions (P = .93). 
Regarding the route of administration of medication, there were no significant differences 
between MI and HE on hospitalisation rates in the group of patients on oral medication (n 
= 68, P = .27) nor in the group on depot medication (n = 25, P = .38).

Psychopathology
Total PANSS-scores showed no significant interaction between intervention type and 
time (P = .68). There was a large effect for time, with both groups showing a reduction in 
severity of psychopathology (F(2,110) = 5.59, P = .005 (partial eta squared .09), but there 
were no differences between the two interventions (P = .99).
There were also no differences between interventions on PANSS-subscales for positive 
symptoms (P = .83), negative symptoms (P = .52) or general symptoms (P = .87) (see table 4).
Focussing on potential treatment effects in terms of symptoms for specific subgroups, 
female patients showed a larger decrease in general PANSS-symptoms in the MI-group (Δ 
7.9, SD = 4.0) compared to the HE-group (Δ 3.4 SD = 2.4); t (11) = -2.40, P = .035.  For the 
other variables, there were no significant effects on changes in PANSS-scores. 

DISCUSSION

This study aimed to investigate the effect of an adapted form of MI on medication 
adherence in patients with multi-episode schizophrenia that were unstable due to 
medication nonadherence. Regarding adherence and hospitalisation rates, we did not 
find significant differences in adherence over time between MI and HE. 
As previous studies incorporating MI in their intervention have shown mixed results,14-19 
we hypothesised that the heterogeneity of the investigated patient groups might have 
been of influence. In addition, we therefore investigated whether specific subgroups of 
patients (differing on cannabis use, age, illness duration, gender, route of medication 
administration) may benefit more from MI then others. 
Besides a small difference in adherence rates favouring MI over HE in the group who used 
depot medication on the MAQ and the LCS, no other mediators of treatment effects in 
terms of medication adherence were found. 



Chapter 4

72

4

Table 3. Effects of interventions on hospitalisation rates 

MI
(ratio hospitalised)

HE
(ratio hospitalised) X2 P

T0: Baseline (n = 114) 24/55 (44%) 26/59 (44%) 0.002 .963

T1: Post-treatment (n = 94) 17/45 (38%) 19/49 (39%) 0.01 .921

T2: 6-months follow-up (n = 93) 12/45 (27%) 19/48 (40%) 1.74 .187

· Females (n = 19) 1/11 (9%) 5/8   (63%) 6.12 .041

· Males (n = 74) 11/34 (32%) 14/40 (35%) 0.06 .810

· Cannabis positive (n = 10) 0/3   (0%) 3/7   (43%) 1.84 .475

· Cannabis negative (n = 40) 5/25 (20%) 8/15 (53%) 4.75 .041

· Urine analysis refused (n = 43) 7/17 (41%) 8/26 (31%) 0.49 .484

· Age ≤ 35 (n = 43) 3/21 (14%) 11/22 (50%) 6.24 .012

· Age > 35 (n = 50) 9/24 (38%) 8/26 (31%) 0.25 .616

· Duration of illness ≤ 6 yrs  (n = 41) 3/22 (14%) 8/19 (42%) 4.21 .040

· Duration of illness > 6 yrs  (n = 52) 9/23 (39%) 11/29 (38%) 0.01 .930

· Depot antipsychotic (n = 25) 2/10 (20%) 7/15 (47%) 1.32 .380

· Oral antipsychotic (n = 68) 10/35 (29%) 12/33 (36%) 1.20 .273

Table 4. Psychopathology rates across interventions 

MI
(n = 30)

HE
(n = 32)

M         SD M         SD
PANNS*  total score a

               T0 (Baseline)
               T1 (Post-treatment)
               T2 (6-months follow-up)

72.0        17.9
65.6        22.0
64.0        30.3

72.0        17.5
63.5        16.9
66.2        16.7

PANSS positive symptoms b

               T0 (Baseline)
               T1 (Post-treatment)
               T2 (6-months follow-up)

16.2        5.87
15.2        6.29
15.7        8.84

17.2        6.69
15.0        6.05
15.9        6.32

PANSS negative symptoms c

               T0 (Baseline)
               T1 (Post-treatment)
               T2 (6-months follow-up)

18.7        5.80
16.0        5.83
16.2        7.31

19.1        6.56
16.4        6.53
17.3        6.66

PANSS general symptoms d

               T0 (Baseline)
               T1 (Post-treatment)
               T2 (6-months follow-up)

37.7        9.74
35.4      12.98
32.1      14.33

35.8        8.28
32.2        7.07
32.2        7.89

Notes * PANSS,  Positive And Negative Syndrome Scale; a Total score ranges 30-210; b,c Positive and negative 
subscales score ranges 7-49; d General subscale score ranges 16-112

However, we did find favourable effects of MI with regard to hospitalisation rates. While 
cannabis use is strongly associated with nonadherence in patients with schizophrenia,1,28 
in our study MI produced significant lower hospitalisation rates for the group who does 
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not use cannabis, compared to HE. This may imply that MI is more suitable for improving 
adherence in patients who do not use cannabis, and that for patients using cannabis 
specific additional interventions are warranted. MI itself may be of value in this respect, as 
it has shown efficacy in the treatment of substance abuse, including cannabis abuse.11,29,30

Also, hospitalisation rates in the MI condition were found to be lower for patients younger 
than the median age of 35 years and patients with shorter illness duration. A younger age 
and a shorter duration of Illness are strong risk factors for medication nonadherence.1 
Probably related to this, we found that the group who dropped out were aged younger, 
but this difference was equally distributed over the two interventions. This may imply that 
although nonadherence in the older group was less prevalent, it may have been more 
persistent and less susceptible for MI. On the other hand, while in the younger group 
nonadherence was more prevalent, it may also have been more amendable, suggesting 
MI to be a suitable tool for improving adherence for younger patients who can be engaged 
in treatment. The fact that there were gender-specific treatment effects of MI resulting 
in reduced hospitalisation rates in female patients is surprising. In most observational 
studies, gender is in not found to be a risk factor for nonadherence.1,31 Female patients 
with schizophrenia generally show a more favourable course of illness, probably due to the 
fact that there is a later onset of illness and they show less severe negative and residual 
symptoms.31 Nevertheless, we have found no correlations with severity of psychopathology 
and illness duration between the female responders and non-responders. Although none 
of the female patients in our study used cannabis and there is less cannabis abuse in 
female patients with schizophrenia in general,33 the gender difference in the effectiveness 
of MI on hospitalisation rates cannot be explained by cannabis as a confounder, as in the 
male non-cannabis users no differences between interventions were found. 
As hospitalisation rates do not reveal the total time spent in hospital, we compared our 
results with the duration of hospitalisation between interventions, which showed virtually 
the same differences between the subgroups of patients (see supplementary file). This 
is an important outcome, as the time spent in hospital interferes social functioning and 
hospitalisation is associated with increased costs.2 

The fact that we found differences in subgroups on hospitalisation rates, but not in 
adherence measures, is remarkable because adherence is strongly associated with 
relapse rates.3 A possible explanation for this finding may be that there actually was 
an improvement in adherence, but that measures used in this study are not reliable 
or sensitive enough. In our study adherence and attitudes towards medication were 
measured using the MAQ and the DAI, which both rely on subjective information of 
patients, and the LCS, of which we used information on adherence by the caregiver and/
or a relative. This means that we have used multiple instruments and did not only rely 
on the patient as the sole information source. However, several authors suggest that 
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all subjective reports concerning medication adherence are considered to be relatively 
unreliable for determining adherence.6,34 Nevertheless, the information obtained from the 
professional caregiver in the  LCS-data in the subgroup of patients on depot medication 
can be regarded as an exception to this. Therefore, our finding that patients on depot 
medication show higher adherence rates as assessed with the LCS when they received MI 
compared to HE, is thought to be reliable. Other measures that may provide more reliable 
information on adherence are for example the level of medication in blood samples or 
medication monitoring devices. However, the latter is expensive and the use of invasive 
measures may negatively influence the willingness of patients to participate in research. 
As the focus of our study was to include the most troublesome patients we realised that 
the willingness to participate would be problematic, so we decided that extra barriers to 
inclusion were to be avoided. Another problem with the adherence measures in our study 
is that a ceiling effect of the LCS and the MAQ might have been operating. Therefore, 
hospitalisation may be regarded as a more reliable and valid outcome measure to assess 
medication adherence in this population. On the other hand it cannot be ruled out that 
the observed reduction in hospitalisation rates is caused by other factors than medication 
adherence alone.  
In our study, psychopathology-rates improved for both groups over time, but there were 
almost no differences between MI and HE, even when subgroups were analysed. Although 
this may appear incongruent with the differences found in hospitalisation rates, this is 
consistent with other studies on adherence interventions, which did not find changes in 
psychopathology even though improvements in medication adherence or hospitalisation 
rates were found.15,19,35 A possible explanation for these observations might be that MI 
promotes a non-judgemental attitude of caregiver towards the beliefs and actions of a 
patient with regard to medication use. This may result in a more open and trustful relation 
between the  patient and the caregiver, allowing for a better judgement for additional 
support of the needs for functioning in society, preventing rehospitalisation. 

Strengths and limitations
Limitations of the present study are that subgroups were relatively small and patients 
were not randomised on these characteristics. Therefore findings concerning subgroups 
are preliminary and require confirmation in a future RCT.
Secondly, both MI and HE were performed by therapists who were not otherwise involved 
in the treatment of patients, as to ensure treatment integrity of the interventions. This 
choice for external therapists renders uncertainty whether in the meantime during the 
study period, the treating caregiver(s) might have conducted other interventions or 
therapeutic styles and to which extend this may have influenced the results. 
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Thirdly, in our analyses no corrections were applied for multiple comparisons. Although 
often the Bonferroni method is applied, others have argued that the report of effect 
sizes in addition to significance levels may provide sufficient information for a correct 
interpretation of the results.36

Fourthly, the proportion of patients that refused to participate is high (39% of the 
indentified sample), but is almost the same as in comparable studies17,19 This high refusal 
rate (partly) reflects the challenging nature of the population, consisting of unstable 
patients with often poor insight, who had recently been non-adherent. These factors may 
result in a considerable reluctance to cooperate with a research trial.
Finally, the dropout rate during the interventions (18% in the MI group and 14% in the 
control group) was considerable, although not unexpected given the severity of the 
disorder in the included patients. Also there were some patients lost to follow up, resulting 
in diminished power. Nevertheless, the attrition rates did not differ between groups, so 
this will not likely have influenced the results. However, because of the limited power due 
to a relatively small sample size, clinical relevant effects may have been left undetected. 
This may especially apply to the considerable difference in hospitalisation rate in favour of 
the MI condition (27% versus 40%).
Strength of this study is that it was designed to include those patients most in need for 
improvement of adherence. These troublesome patients are often unwilling to participate37 
or excluded from studies, because of the chronicity of their illness or concomitant drug 
abuse. Furthermore, the control group received an active intervention (HE), thereby 
ensuring that the effects are not influenced by the amount of attention that was given in 
the intervention condition. Another strength is that we used both subjective (adherence 
scores) and objective (hospitalisation) outcome measures, the latter representing a 
reliable and valid measure of outcome.
Moreover we were able to identify possible characteristics of patients for whom MI may 
be a suitable intervention to improve adherence. 
In conclusion, this study shows that an adapted form of MI does not produce a significant 
effect on medication adherence or hospitalisation, compared to HE in a group of non-
adherent patients with multi-episode schizophrenia. However, the results provide 
indications that MI may yet be suitable for improving adherence in female patients, non-
cannabis users and younger patients and those with shorter illness duration. Therefore, 
targeted use of MI may be of benefit for improving medication adherence in certain 
groups of patients, although this needs further examination. Furthermore our findings 
underscore the need to focus on specific targets that lead to nonadherence and to apply 
an individualised approach for each patient of this challenging group. 
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Supplementary material is available at http://schizophreniabulletin.oxfordjournals.org.
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ABSTRACT 

Background
Patients with schizophrenia show impairments in social information processing, such as 
recognising facial emotions and face identity. 

Goal
The aim of this study was to explore whether these impairments represent specific deficits 
or are part of a more general cognitive dysfunction.

Method
42 patients with schizophrenia and 42 matched controls were compared on facial emotion 
and face identity recognition versus (non-social) abstract pattern recognition, using three 
tasks of the Amsterdam Neuropsychological Tasks (ANT) program. 

Results
Patients were slower than controls on both social information processing and on (non-
social) abstract pattern recognition. Patients were also less accurate than controls on the 
processing of social information, but not in recognition of abstract visuospatial patterns. 
Differences between patients and controls were most substantial for facial emotion 
recognition compared to both face identity recognition (speed) and non-social pattern 
recognition (speed and accuracy). Finally, differences between patients and controls were 
largest for the recognition of negative emotions.

Conclusion
Compared to controls patients with schizophrenia displayed more difficulties in the 
processing of social information compared to non-social information. These results 
support the hypothesis that facial emotion recognition impairment is a relatively distinct 
entity within the domain of cognitive dysfunction in schizophrenia. 

Keywords
schizophrenia, social cognition, neurocognition, emotion perception, face recognition. 
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INTRODUCTION

For social interaction a quick and proper apprehension of social information is required. 
Patients with schizophrenia experience problems in the processing of such information. 
It has been repeatedly demonstrated that patients have substantial problems with the 
identification of emotions from facial expressions in others,1,2 not only compared to healthy 
control subjects,3-5 but also compared to patients with other psychiatric disorders.6,7 Facial 
emotion perception is part of the domain of social cognition, which further includes social 
perception and knowledge, theory of mind and attributional bias.8,9  
Based on the differences between patients with schizophrenia and healthy controls on 
both social cognitive and neurocognitive tasks, there is a debate whether impairments in 
social cognition should be considered an independent construct,10-14 with suggestions for 
separate neural pathways,15 or being part of a more generalized cognitive deficit.16-18 Several 
studies found associations between specific neurocognitive deficits and social cognitive 
dysfunctions,3,6,19-21 which might suggest a common explaining factor. Nevertheless, social 
cognition appears to explain more variance in functional outcome parameters such as 
community functioning, compared to neurocognition.22 Some authors have proposed 
that social cognition may act as a mediator in the relation between neurocognition and 
functional outcome in patients with schizophrenia12,23,24 
Secondly, within the domain of social information processing there is a debate on the 
specificity of facial emotion recognition in relation to the discrimination of facial identity. 
While in some studies no differential deficits between these abilities were found,6,25,26  
other studies have shown specific deficits in facial affect recognition in patients with 
schizophrenia.10,19,27-29  
More detailed studies suggest that patients with schizophrenia specifically experience 
problems in recognising negative emotions, including fear, sadness, anger and disgust.30-33 
Imaging studies on healthy subjects show that amygdala activation has been associated 
with the recognition of negative emotions, especially fear.34,35 Structural abnormalities in 
the amygdala,36 as well as functional abnormalities in relation to emotion recognition37,38 in 
patients with schizophrenia suggest a pathogenetic role of the amygdala in schizophrenia. 
These findings are in line with the hypothesis of a distinctive impairment in the recognition 
of (negative) emotions in patients with schizophrenia.39,40

In the current study we aim to further explore whether this impairment represents a 
specific deficit or is part of a more general cognitive dysfunction. We therefore compared 
patients with schizophrenia and matched controls on recognition of facial emotions and 
face identity, specifically contrasting results with those on (non-social) abstract pattern 
recognition. 
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METHOD

Subjects
We performed a cross-sectional study including 42 individuals (mean age 38.4 ± 9.4 years), 
diagnosed with schizophrenia or schizoaffective disorder according to the Structured 
Clinical Interview for DSM-IV Disorders (SCID)41 and 42 controls, matched on sex, age and 
level of education.
Patients were selected from inpatient and outpatient facilities for the treatment of 
psychotic disorders of three mental healthcare institutions in the greater Amsterdam 
area. All patients experienced two or more psychotic episodes and had experienced a 
psychotic relapse or a clinical deterioration in the past year, resulting in hospitalisation 
and/or a detoriation on the Clinical Global Impression scale, severity of illness (CGI-S).42 

At the time of inclusion in the study, antipsychotic treatment was resumed with at least 
minimal symptomatic improvement, defined as a score of 3 (minimal improved) or better 
on the Clinical Global Impression scale for Improvement (CGI-I).42 Exclusion criteria were 
the presence of an organic disease that is known as an etiological factor in psychotic 
illnesses or intellectual dysfunction (IQ < 70). The control group was recruited among 
hospital facility crew and firemen; controls and patients were carefully matched on level 
of education, age and gender. 
Exclusion criteria for controls were a psychiatric history and a Symptoms Checklist (SCL-
90) score of higher than 170 for male or higher than 204 for female subjects.43 
All assessments were performed by trained psychologists and psychiatrists. Informed 
consent was obtained in all cases. The study was approved by the Medical Ethical 
Committee of the Academic Medical Center, Amsterdam. 
                                                                                                                                                                                                                                                                                                            
Instruments
Amsterdam Neuropsychological Tasks (ANT)
The ANT is a computerized neuropsychological test battery, which was developed to 
evaluate basal processes underlying the execution of complex cognitive processes 
in a standardized and systematic manor,44 and has proven to be a reliable and valid 
instrument.45-48 The ANT consists of 38 tasks investigating functions of attention, memory, 
executive functioning and social cognition. Tasks will be briefly described, for detailed 
descriptions including examples of signals and timing between signals, see e.g. De 
Sonneville et al.49 Four tasks were administered for the purpose of this study, namely 
Identification of Facial Emotions (IFE), Face Recognition (FR), Feature Identification (FI) 
and Baseline Speed (BS).
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1. Identification of Facial Emotions (IFE)
This task examines the ability to identify facial emotions, by asking the subject to judge 
whether a face on a picture shows a specific (target) expression (‘yes’-key) or a different 
expression (‘no’-key). The signal consists of one photo of a face that may show any of the 
following eight expressions: happiness, sadness, anger, fear, disgust, surprise, shame, and 
contempt. The total stimulus set consists of 32 pictures from four different persons, each 
showing the eight emotions. The original task consists of eight parts of 40 trials. In this 
study five parts are administered with the target emotions happiness, sadness, anger, fear 
and disgust, respectively. 

2. Face Recognition (FR)
This task examines speed and accuracy in recognising unfamiliar faces. The signal consists 
of four photos of human faces ‘en face’, with a neutral expression, taken from a set of 
40 pictures of boys, girls, adult men and women. Preceding each signal, a probe (the to-
be-recognised face) is presented for 2.5 seconds. Gender and age category of probe and 
signal always match, i.e. when the probe is a girl’s face, the signal contains the pictures of 
four girls of the same age, and so forth. The subject should press the ‘yes’-key when the 
probe is present in the signal, and the ‘no’-key when this is not the case. In half the signals 
the probe is present (target condition) and in the other half it is not present (non-target 
condition).

3. Feature Identification (FI)
Feature Identification is a pattern recognition task examining to examine speed and 
accuracy of processing non-social abstract visuospatial patterns processing. The signal 
consists of four visuospatial patterns, each pattern being a 3x3 matrix of red and white 
coloured squares. The subject is asked to decide whether a specific pattern is present 
in the signal. The task consists of a random mix of 40 target trials and 40 non-target 
trials with two possible modes of signal presentation. In the similar condition, the target 
signal contains the target pattern and three distracters that look relatively similar to 
the target pattern, and the non-target signal contains four similar looking distracters. 
In the dissimilar condition the distracters are relatively different from the target signal. 
In the similar condition, pattern recognition depends on detailed (featural) processing 
(controlled information processing), in the dissimilar condition the target pattern can be 
identified as a ‘gestalt’ against the background of dissimilar distracters, which enables to 
use a configural processing strategy.
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4. Baseline speed (BS)
This task measures basic processing speed. The participant is required to press a button as 
quickly as possible when a fixation cross changes into a white square. Immediately after 
the response, the fixation cross reappears. The post-response interval until the next signal 
varies randomly between 500-2500 ms to prevent anticipation strategies. There are 32 
trials for each hand. For all tasks the main outcome parameters are mean reaction time of 
correct responses and percentage of errors (except for task BS).

Statistical analyses
To compare performance on facial emotion perception between patients and controls, 
mixed between-within subjects analyses of variance were conducted with happiness, 
sadness, anger, fear and disgust as levels of the within subject (WS) factor ‘Emotion’, 
and reaction time of correct responses and error percentage as dependent variables, 
respectively. Differences in performance on face recognition were evaluated using 
multivariate analyses of variance with reaction time and error percentage as dependent 
variables. Differences in pattern recognition between patients and controls were 
investigated using mixed between-within subject analyses of variance with similar and 
dissimilar task conditions as levels of the WS factor ‘Signal’.
For the comparison of speed between tasks, the speed in each task was transformed to a 
Process Time per element (PT), using the formula PT = (RTRESPONSE – RTBS)/n, with RTBS = the 
mean reaction time of baseline speed and n = the number of elements in the stimulus, 
as these differ across tasks (see De Sonneville et al.49 For comparison of accuracy no 
transformation was needed. The FI task is a combined identification and discrimination 
test; in these comparisons only the non-target items were included, because in the target 
signals not all the elements in the signal need to be examined to give an accurate response.
The comparisons were executed using mixed between-within subject analyses of variance 
with performance on tasks IFE, FR, FI similar condition, and FI dissimilar condition as levels 
of the WS factor ‘Task’, with process time and error percentage as dependent variable, 
respectively. The data were analysed with SPSS, version 20.0 (SPSS Inc., USA). For each 
analysis, the F-statistic with its degrees of freedom, p-value and effect size (hp

2) are 
reported (weak effect: ηp²>0.03; moderate: ηp²>0.06; large: ηp²≥0.14).50 

RESULTS

Sample
Eighty-four participants were included, 42 patients and 42 controls. Both groups consisted 
of 30 male and 12 female participants, with a mean age of 38.4 (SD = 9.7) in the patient 
group and 41.2 (SD = 11.8) in the control group. There was a significant difference in 
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ethnic background. In the patient group 42.9 % of the participants was white European, 
compared to 90.5 % in the control group (χ38.9=², p<0.001). The other ethnic origins 
included Asian, Turkish, Moroccan, Surinam, Antillean and African participants. Sample 
characteristics are displayed in Table 1.  

Table 1. Demographic and illness related characteristics of the sample. 

Patients Controls

N 42 42

Sex, % male 28.6 28.6

Age, mean (SD) 38.4 ± 9.4 41.2± 3.9 ns

Education, highest, %        ns

· Elementary school 11.9 4.8

· Intermediate Vocational education 69 69

· College/University 16.7 26.2

Ethnicity, % white European 42.9 90.5 p < 0.001

Diagnosis N/A

· Schizophrenia, % 64.3

· Schizoaffective disorder, % 35.7

Antipsychotic Medication type, %

· FGA 38.5 0

· SGA 61.5 0

Anticholinergic use, % 16.7 0

Illness duration in years (SD) 9,5 (± 7.0) N/A

Previous hospitalisations, N (SD) 4.6 (± 6.0) N/A
PANSS scores, mean (SD)

· Positive symptoms 
· Negative symptoms 
· General symptoms 
· Total score

16.2 (± 6.1)
17.4 (± 6.2)
36.6 (± 9.4)

71.5 (± 19.2)

N/A

Note: FGA, First Generation Antipsychotic; SGA, Second Generation Antipsychotic; PANSS, Positive and Negative 
Syndrome Scale.

Identification of Facial Emotions
For the accuracy of emotion recognition significant effects were found for Group 
[F(1,79)=34.310, p<0.0001, hp

2=0.298],  Emotion [F(4,316)=43.887, p<0.0001, hp
2=0.351], 

and the Emotion x Group interaction [F(4,316)=4.949, p=0.001, hp
2=0.058]. These results 

indicate that patients made more errors than controls, and differences between groups 
were largest on the recognition of negative emotions (see Figure 1, left). 
With regard to speed, significant effects were found for Group [F(1,79)=20.892; p<0.0001, 
hp

2=0.209] and Emotion [F(4,316)=57.283, p<0.0001, hp
2=0.420], but not for the Emotion x 
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Group interaction (p=0.276). These results indicate that patients were slower than controls 
and negative emotions were slower processed than positive emotions, but differences in 
speed between patients and controls did not depend on type of emotion (see Figure 1, 
right).

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

Figure 1. Mean ± SE of accuracy (left) and speed (right) of  facial emotion recognition of controls and patients.  

 

Figure 1. Mean ± SE of accuracy (left) and speed (right) of facial emotion recognition of controls and 
patients. 

Face recognition
The multivariate analysis with face recognition as dependent variable was significant 
[F(2,81)=10.833, p<0.0001, hp

2=0.211]. The univariate analyses demonstrated that 
patients made more errors than controls (13.2±10.3 % vs. 6.5±5.6 %) [F(1,82)=13.901, 
p<0.0004, hp

2=0.145] and were also slower than controls (1985±527 ms vs. 1628±326 ms) 
[F(1,82)=13.958, p<0.0004, hp

2=0.145].

Feature Identification
With regard to accuracy, there was a significant effect of Signal [F(1,80)=101.013, 
p<0.0001, hp

2=0.558], reflecting that more errors were made when processing ‘similar’ 
patterns (14.5±11.2 %)  compared to ‘dissimilar’ patterns (5.4±8.1 %). There was no 
significant main effect for Group (p=0.153), nor an interaction of Group x Signal (p=0.929). 
With regard to speed, there were significant effects for Signal [F(1,80)=441.178, p<0.0001, 
hp

2=0.817] and Group [F(1,80)=10.937, p=0.001, hp
2=0.120], but there was no interaction 

of Group x Signal (p=0.239). These results indicate that ‘similar’ patterns (2098±601 ms) 
were slower processed than ‘dissimilar’ patterns (1233±362 ms) and patients (1828±519 
ms) were slower than controls (1511±389 ms), but group differences did not depend on 
signal type.
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Comparison between tasks
Comparing the accuracy on IFE, FR and FI, significant effects were found for Group 
[F(1,79)=12.024, p=0.001, hp

2=0.132], and Task [F(3,237)=24.339, p<0.0001, hp
2=0.235], 

and a trend significant interaction of Group x Task [F(3,237)=2.407, p=0.068, hp
2=0.030]. 

These results indicate that accuracy differed between tasks, that patients made more 
errors than controls, and suggest that differences in accuracy depended on type of 
task (see Fig. 2, left). Contrast analyses revealed (trend) significant interactions when 
contrasting emotion recognition with ‘similar’ pattern recognition [F(1,79)=3.142, p=0.08, 
hp

2=0.038] and with ‘dissimilar’ pattern recognition [F(1,79)=4.326, p=0.041, hp
2=0.052], 

respectively, reflecting larger differences in accuracy between groups on emotion 
recognition compared to pattern recognition (see Fig. 2, left). 
With regard to speed of processing on IFE, FR and FI, a significant main effect for Group 
was found [F(1,79)=10.73, p=0.002, hp

2=0.121], as well as a significant interaction effect 
between Group and Task [F(3,237)=5.816, p=0.001, hp

2=0.069]. Contrast analyses revealed 
significant interactions when contrasting emotion recognition with face recognition 
[F(1,78)=5.136, p=0.026, hp

2=0.062], with ‘similar’ pattern recognition [F(1,78)=5.305, 
p=0.024, hp

2=0.064] and with ‘dissimilar’ pattern recognition. [F(1,79)=9.250, p=0.003, 
hp

2=0.106] (see Figure 2, right), respectively, reflecting larger differences in processing 
time on emotion recognition compared to both face recognition and pattern recognition 
(see Fig. 2, right).

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

 

Figure 2. Mean ± SE of accuracy (left) and speed (right) of the recognition of facial emotions, facial identity, and patterns of controls 
and patients.  
	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

Figure 2. Mean ± SE of accuracy (left) and speed (right) of the recognition of facial emotions, facial 
identity, and patterns of controls and patients.
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DISCUSSION

The aim of the present study was to explore whether facial emotion perception in patients 
with schizophrenia represents a specific deficit or should be regarded as part of a more 
general cognitive dysfunction. 
We found that patients were slower and less accurate than healthy controls in recognising 
facial emotions as well as face identity. These differences between patients and controls 
on facial information processing are in line with results of previous studies.1,2 Although 
patients were also slower in the recognition of non-social visuospatial patterns, no 
differences in accuracy were found on this domain. This suggests that patients experience 
more problems with processing facial information compared to non-social abstract 
information.
To further explore this, we directly contrasted differences in task performance between 
groups across tasks and found more pronounced differences between patients and 
controls in facial emotion recognition compared to non-social pattern recognition, both 
for speed and accuracy. This confirms that patients showed more difficulties in information 
processing of this type of social information compared to the processing of non-social 
information. 
Within the narrower domain of facial information processing we found differences 
between patients and controls to be more substantial for facial emotion perception 
compared to face recognition. However, this was only the case for processing speed and 
not for accuracy. 
This lends support to the idea that deficits in facial emotion perception in patients 
with schizophrenia cannot fully be accounted for by processes involved in face identity 
recognition, which is in line with the findings of several other studies.10,20,27,29,51 Others 
did not find evidence for the specificity of emotion perception compared to face identity 
recognition.6,16,17,25 In these latter studies however, only the accuracy of responses was 
assessed, which measure in our study also failed to provide evidence for the specificity of 
emotion perception. Most studies have not assessed speed of facial emotion perception. 
Among those who did, Silver et al.52 found a similar differential deficit between emotion 
perception and face identity recognition. Yet another study that found a comparable 
result,26 interpreted this specific difference in speed as a general slowing of reaction time 
in patients with schizophrenia and therefore insignificant in this respect. Although there 
is indeed evidence that processing speed in itself accounts for 25 % in general ability, 
which in turn explains 50% of the variation in all cognitive measures,53,54 the significant 
interactions between Group and Task on processing time demonstrate a distinctive 
impairment in facial emotion perception, which can not be attributed to general slowing. 
Furthermore, our results suggest that differences in speed between patients and controls 
become more prominent when the amount of social information in the task increases 
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(emotion recognition > face recognition > non-social pattern recognition), underscoring 
the specific limitations in the social cognitive domain in patients with schizophrenia.
The clear difference between groups in speed of processing facial emotions is of 
importance, as the consequences of a slower processing of emotional state of others can 
unfavourably affect social functioning. When analysing components of the processing of 
facial emotions, patients were slower on both negative and positive emotions, compared 
to controls. They were also less accurate on negative emotions, but not on positive 
emotions. This valence difference between patients and controls is largely consistent with 
previous studies,31,55-57 and may indicate that patients with schizophrenia have specific 
difficulties in recognising negative emotions. 
It may be argued that the recognition of positive emotions (happiness) in the facial 
emotion recognition task is relatively easy. Applying a configural processing strategy – 
i.e. the ability to recognise a face as a “gestalt” - the salient characteristic of a smiling 
mouth with teeth will not easily be missed. This may explain that patients were equally 
accurate as controls on positive emotions. Nevertheless, patients needed more time to be 
as accurate as controls, so this still suggests problematic processing of this information. 
To our knowledge it has not previously been investigated whether problems in configural 
processing may play a role in the problems with facial emotion perception. There is 
evidence that problems with face identity recognition in patients with schizophrenia may 
be the result of impairments in configural processing and an over-reliance on featural 
processing.57,98 Recent studies indicated that patients with schizophrenia require more 
visual information to correctly identify emotional expression in faces, compared to 
controls.60,61 Whether this is related to impairment in configural processing is not clear, 
as in these studies only emotion perception was measured and not face recognition. 
Based on the results of our study there are indications that patients with schizophrenia 
do use configural processing for non-social information processing similarly to controls, 
because post-hoc analyses revealed a trend significant difference (p=0.065) between 
groups on pattern recognition, reflecting a trend significant difference on recognition 
of similar patterns (p=0.069) and no significant difference on recognition of dissimilar 
patterns (p=0.183). Our results tentatively suggest that recognition of negative emotions 
in patients with schizophrenia may be more dependent on featural processing than 
configural processing. 

Strengths and limitations
Strength of the present study was that, unlike most previous studies, we have used an 
instrument (the ANT) that allowed for observation of both accuracy as well as speed of 
performance and the evaluation of different levels of social cognition (facial emotion 
perception and face identity recognition) and non-social cognition (dissimilar and similar 
visuospatial pattern recognition), using within and across task contrasts when comparing 
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groups. Another strength was that our study included patients with a relapsing and chronic 
course of the disorder who recently showed medication nonadherence, which constituted 
a clinical representative sample of patients with severe schizophrenia. Moreover we 
included a healthy control sample that matched the patient sample concerning level of 
education. Furthermore our sample size was relatively large. 
However, several limitations regarding this study should be acknowledged. The ethnic 
background differs between groups. In the control group, 90.5 % was white-European, 
versus 42.9 % in the patient group. It has been shown that patients with schizophrenia 
as well as healthy controls have more difficulties in recognising facial expressions in 
members of a different ethnic group.62,63 As all photos in the ANT-tasks show Caucasian 
faces, we therefore compared our results within the patient group between the white-
European subjects and those from other ethnic backgrounds. This revealed that there 
were no significant differences between the ethnic patient groups on facial emotion 
perception, neither for the recognition of negative emotions nor for positive emotions. 
There was a trend significant ethnicity difference within the patient group in accuracy 
of face identity recognition, suggesting that white-European subjects performed slightly 
better (p= 0.07), but no significant difference in speed of face recognition. For non-social 
pattern recognition, there were no significant differences between the two ethnic patient 
groups.
Furthermore the patient sample consisted of relatively chronic patients, as the mean 
illness duration was 9.5 years. We do not know whether the results of our study are 
generalizable to patients in earlier stages of illness or with a less severe type of the 
disorder. However, facial emotion recognition deficits are observed in first-episode 
patients as well,30,64 and there is evidence that social cognitive deficits are relatively stable 
across phases of illness.65-68

In conclusion, this study shows that facial emotion recognition is impaired in patients 
with schizophrenia compared to healthy controls and moreover can be distinguished 
from impairments in both face recognition and non-social pattern recognition. Especially 
recognition of negative emotions appears to be affected in patients. These results 
support the hypothesis that social cognitive impairments cannot (fully) be explained by 
impairments in general cognitive abilities. From our results one could tentatively argue 
that depending on the amount of social information cognitive performance is worse.
Moreover we showed that speed of processing is of importance and should be measured 
in tests of (non) social cognition.  
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ABSTRACT 

Background
Patients with schizophrenia show impairments in social cognitive abilities, such as 
recognizing facial emotions. However, the relation to symptoms remains unclear.

Goal
To explore whether facial emotion recognition and face identity recognition are associated 
with severity of symptoms and to which extent associations with symptoms differ for 
processing of social versus non-social information.

Method
Facial emotion recognition, face recognition, and abstract pattern recognition were 
evaluated in patients with multi-episode schizophrenia. Severity of symptoms was 
measured using a five-factor model of the Positive and Negative Syndrome Scale (PANSS).

Results
Facial emotion recognition and to a lesser extend face recognition, were predominantly 
associated with severity of disorganization symptoms. In contrast, recognition of non-
social patterns was associated with negative symptoms, excitement and emotional 
distress. Reaction time rather than accuracy of social cognition explained variance in 
symptomatology. 

Conclusion
Facial emotion processing in schizophrenia appears to be associated with severity of 
symptoms, especially disorganization. 

Keywords
Schizophrenia; social cognition; facial emotion recognition; face recognition; 
disorganization; PANSS. 
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1. INTRODUCTION

Impairment in social functioning is one of the hallmarks of schizophrenia.1 These deficits 
include difficulties in the ability to engage in social relationships, to practice and keep a 
job, to attend to self-care and to participate in recreational and communal activities.2 
Social dysfunction in schizophrenia is associated with the severity of positive and negative 
symptoms, as well as with cognitive disturbances. Regarding cognitive dysfunction, 
usually a distinction is made between neurocognitive and social cognitive deficits.3 
Neurocognition comprises processing speed, attention/vigilance, working memory, 
verbal and visual learning and memory, reasoning and problem solving, and verbal 
comprehension. Social cognition is a broad concept including processes of perception and 
interpretation of social information. These include emotion processing, theory of mind, 
social perception and knowledge, and attributional bias.3,4 Although distinguishable, 
there is a debate about the extent to which social cognition constitutes an independent 
construct,5,6,7 with separate neural pathways,8 or that it should be considered part of a 
more generalized cognitive functioning.9,10 Support for the latter is provided by several 
studies that have shown associations between specific neurocognitive deficits and social 
cognitive dysfunctions,11-13 with one study showing that up to 83% of the variance in social 
cognitive processes can be explained by neurocognitive factors.14  
Patients with schizophrenia often experience difficulties in processing social information 
including faces, pictures, verbal and other symbolic information. In particular, impairments 
in facial emotion recognition have been repeatedly demonstrated in patients with 
schizophrenia.15-17 Problems with facial emotion recognition have been found to be more 
severe in patients with schizophrenia compared to both healthy control subjects,12,18,19 
and patients with other psychiatric disorders.11 This has serious implications because 
several studies have demonstrated that deficits in facial emotion recognition are related 
to poorer social functioning.20-22  
While Frith23 hypothesized that misinterpretation of facial emotions may underlie 
symptoms such as delusions or social withdrawal, research on the association between 
facial emotion recognition and severity of symptoms so far yielded inconclusive results. 
Some studies found no evidence for such an association,24-26 but a meta-analytic review 
reported evidence for an association between symptom severity and impairment in 
facial emotion perception, depending on the measures of psychopathology used.15 Also 
inconsistent results were found regarding the type of symptoms. Some studies have found 
evidence for a relation with negative symptoms,27-29 others with positive symptoms,13,30,31 
or with a combination of positive and negative symptoms.12 Several studies using a 5-factor 
model of the PANSS instead of a traditional 3-factor model found evidence for a specific 
association between disorganization symptoms and facial emotion perception.32-34  
Neurocognitive deficits on the other hand were found to be associated with negative 
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symptoms in the majority of studies, both in more chronic samples of schizophrenia 
patients,35,36 as well as in first episode patients.37  
The aim of the current study was to further investigate the association between 
symptom clusters and the processing of facial information. We hypothesized that poorer 
performance on facial information and visuospatial pattern processing is associated with 
higher symptom levels on the PANSS. Because some studies show a differential deficit 
between facial emotion perception and face identity recognition13,26,38,39 and others do 
not,11,28 we chose to include both in our study. Secondly, we hypothesized that non-social 
information processing is related to different symptom clusters than the processing 
of facial information. Therefore we have contrasted the findings of these two facial 
information-processing tasks with the results on a task evaluating the processing of 
abstract visuospatial patterns, to verify whether psychopathology is differently associated 
with the processing of social information versus non-social information processing. Most 
studies so far have investigated accuracy of facial emotion perception. In our study we 
also investigated reaction time, because the speed of interpreting emotions is of great 
importance in social functioning. Slowness in processing of facial information hampers 
the understanding and interpretation of social situations, because a quick and proper 
apprehension of the feelings, thoughts and intentions is required. Even a slight decrease 
in reaction time may thus seriously affect communication in interpersonal relations.
For these purposes we examined a relative large sample with a relapsing and unfavorable 
course of schizophrenia, representing a group of patients that is commonly seen in daily 
clinical practice.  

2. METHOD

2.1 Participants
We performed a cross sectional study including 98 patients diagnosed with schizophrenia 
or schizoaffective disorder according to the Structured Clinical Interview for DSM 
Disorders (SCID).40 Participants were recruited from inpatient and outpatient facilities for 
the treatment of psychotic disorders of three mental healthcare institutions in the greater 
Amsterdam area, GGZ inGeest, Arkin and AMC between October 2005 and October 
2009. All participants had experienced two or more psychotic episodes and a psychotic 
relapse or a clinical deterioration in the past year due to medication nonadherence. At 
the time of inclusion in the study, antipsychotic treatment had to be resumed with at 
least some symptomatic improvement according to the Clinical Global Impression Scale 
for Improvement (CGI-I).41 Exclusion criteria were the presence of an organic disease that 
is known as an etiological factor in psychotic illnesses or a severe intellectual dysfunction 
(IQ < 70). 
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2.2 Instruments
2.2.1 ANT (Amsterdam Neuropsychological Tasks)
The ANT is a computerized neuropsychological test battery, which was developed to 
evaluate basic processes underlying the execution of complex cognitive processes in 
a standardized and systematic manner.42 The 38 tasks comprise functions of attention, 
memory, executive function and social cognition that are widely used in both research 
and clinical settings. Test–retest reliability, construct, criterion, and discriminant validity 
of the tasks used in the study are satisfactory and have been extensively described 
elsewhere.43-45  For the purpose of this study three tasks of he ANT were administered to 
assess recognition of facial identity, facial emotions and abstract visuospatial patterns. All 
tasks are self-paced and presented in a fixed order as described below. For an extensive 
description of the three tasks, see e.g. Herba et al.46 

· FR (Face Recognition)
Task FR measures speed and accuracy of recognizing unfamiliar faces. The signal consists 
of four photos of human faces ‘en face’, with a neutral expression, taken from a set of 
40 pictures of boys, girls, adult men and women. Preceding each signal, a probe (the to-
be-recognised face) is presented for 2.5 seconds. Gender and age category of probe and 
signal always match, i.e. when the probe is a girl’s face, the signal contains the pictures 
of four girls, and so forth (see Figure 1). The subject should press the ‘yes’-key when the 
probe is present in the signal, and the ‘no’-key when this is not the case. The task consists 
of 40 trials.

· IFE (Identification of Facial Emotions)
Task IFE examines the ability to properly identify facial emotions, by asking the subject 
to judge whether a face on a picture shows a specific (‘target’) expression (‘yes’-key) or a 
different expression (‘no’-key). The signal consists of one photo of a face that may show 
any of the following eight expressions: happy, sad, anger, fear, disgust, surprise, shame, 
and contempt (see Figure 2). The total stimulus set consists of 32 pictures from 4 different 
persons, each showing the eight emotions. The original task consists of eight parts of 
40 trials each, with 20 trials containing the target emotion (yes-condition) and 20 trials 
do not (no-condition). In this study five parts were registered, with the target emotions 
happy, sad, anger, fear and disgust, respectively. 
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Figure 1.  Example of (target) signal in the Face Recognition task and timing between 
signals in ms. First the probe (left) is shown, followed by the signal (right), consisting of four 
photos, which in half of the cases contain the target signal. PRI = post response Interval, RT 
= reaction time 
                                               

 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  Example of (target) signal in the Face Recognition task and timing between signals in ms. 
First the probe (left) is shown, followed by the signal (right), consisting of four photos, which in half 
of the cases contain the target signal. PRI = post response Interval, RT = reaction time
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Figure 2. Example of signals used in the Identification of Facial Emotions task and timing 
between signals in ms. A picture of a single face with a specific emotion is shown as a probe, 
after which a series of signals is presented containing a single face, half of them expressing 
the target emotion. WS = warning signal, PRI = post response interval 
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Figure 2. Example of signals used in the Identification of Facial Emotions task and timing between 
signals in ms. A picture of a single face with a specific emotion is shown as a probe, after which a 
series of signals is presented containing a single face, half of them expressing the target emotion. 
WS = warning signal, PRI = post response interval

· FI (Feature Identification)
Task FI examines speed and accuracy of processing visuospatial patterns. The signal 
consists of four patterns, each pattern being a 3x3 matrix of red and white colored squares 
(see Figure 3). The subject is asked to decide whether a specific pattern is present in the 
signal. The task consists of a random mix of 40 target trials and 40 non-target trials. The 
target trials consist of 20 signals in which the other three patterns look very similar to 
the target pattern (similar condition) and 20 signals in which they strongly differ from the 



Processing of facial information and symptoms

103

6

target (dissimilar condition). Likewise, the non-target trials consist of 20 signals with four 
similar patterns and 20 signals with four dissimilar patterns. 

 1 

 

Figure 3.  Example of the four signal types in Feature Identification task and timing between 
signals in ms. Preceding the very first trial, the target pattern is shown during the instruction 
phase, which is followed by the presentation of the signals in random order. WS = warning 
signal, PRI = post response interval 
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Figure 3.  Example of the four signal types in Feature Identification task and timing between signals 
in ms. Preceding the very first trial, the target pattern is shown during the instruction phase, which 
is followed by the presentation of the signals in random order. WS = warning signal, PRI = post 
response interval

2.2.2 PANSS
The severity of psychopathology was rated with the Positive and Negative Syndrome 
Scale.47 We used a five-factor model of the PANSS according to van der Gaag et al.,48 which 
was developed using a ten-fold cross-validation, resulting in domains reflecting positive 
symptoms, negative symptoms, disorganization, excitement, and emotional distress. 
The positive symptoms factor is calculated by adding items P1 (delusions) + P3 
(hallucinations) + P5 (grandiosity) + P6 (suspiciousness) + G1 (somatic concern) + G9 
(unusual thought content) + G12 (lack of judgment and insight) + G16 (active social 
avoidance) and subtracting item N5 (difficulty in abstraction). 
The negative symptoms factor is calculated by adding items N1 (blunted affect) + N2 
(emotional withdrawal) + N3 (poor rapport) + N4 (apathetic social withdrawal) + N6 (lack 
of spontaneity) + G7 (motor retardation) + G8 (uncooperativeness) + G13 (disturbance 
of volition) + G16 (active social avoidance) and subtracting item P2 (conceptual 
disorganization).  
The disorganization factor is calculated by adding items P2 (conceptual disorganization)  
N5 (difficulty in abstraction) + N7 (stereotyped thinking) + G5 (mannerism) + G9 (unusual 
thought content) + G10 (disorientation) + G11 (poor attention) + G12 (lack of judgment 
and insight) + G13 (disturbance of volition) + G15 (preoccupation).
The excitement factor is calculated by adding items P4 (excitement) + P5 (grandiosity) + 
P7 (hostility) + N3 (poor rapport) + G4 (tension) + G8 (uncooperativeness) + G14 (poor 
impulse control) + G16 (active social avoidance).
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The emotional distress factor is calculated by adding items P6 (suspiciousness) + G1 
(somatic concern) + G2 (anxiety) + G3 (guilt) + G4 (tension) + G6 (depression) + G15 
(preoccupation) + G16 (active social avoidance).
Assessors were trained on the PANSS using original training-videos to maximize 
concordance between assessors, which was further facilitated by regular supervised 
meetings in which videotaped assessments were scored and inconsistencies between 
assessors were discussed.

2.2.3 CSSRI
Sociodemographic characteristics were obtained by the Client Sociodemographic and 
Service Receipt Inventory (CSSRI).49 These included age, gender, ethnicity, years of 
education, medication use in the past month and duration of illness.

2.3 Procedure
The study was approved by the Medical Ethical Committee of the Academic Medical Center, 
Amsterdam for each respective participating institution. Clinicians of the participating 
facilities regularly reviewed their caseloads for patients that showed a psychotic relapse 
or a clinical deterioration due to medication non-adherence. All patients provided written 
informed consent. Following confirmation of SCID diagnoses the PANSS and CSSRI were 
administered. In a separate session the ANT was administered, which lasted about 60 
minutes per participant. All assessments were performed by trained psychologists and 
psychiatrists.  

2.4 Statistical analyses
All speed and accuracy outcomes were transformed to z-scores on the basis of means 
and standard deviations per task. Also composite measures of speed and accuracy were 
computed by averaging z-scores of speed and accuracy. Additionally for task IFE, mean 
z-scores across all negative emotions were computed for speed and accuracy measures 
separately. Pearson correlations were used to analyze the relations between the scores 
on the five PANSS-subscales and performance on tasks IFE, FR and FI, using a two-tailed 
significance level of .05. Effect sizes may be interpreted as follows: small r = 0.1-0.23; 
medium: r = 0.24-0.36; large: r ≥ 0.37.50 
Next, multiple regression analyses, backward method, were conducted to explore which 
PANSS-subscales would best explain the variance in performance on tasks IFE, FR and 
IFE. For all three tasks, separate regression analyses were conducted with speed and 
accuracy as dependent variables respectively, and the five PANSS scales as predictors. 
These analyses were repeated with the composite measure of speed and accuracy as 
dependent variables. Finally, a hierarchical multiple regression analysis was performed, 
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entering performance on task FI in the first step, and the PANSS-subscales that were 
identified in the previous analyses in the second step, to predict performance on task IFE. 
The data were analyzed with SPSS, version 16.0 (SPSS Inc, USA).

3. RESULTS

3.1 Sample and mean scores on Identification of Facial Emotions, Face 
Recognition and Feature Identification
Sample characteristics are displayed in Table 1. 
Patients were relatively stabilized on medication at the moment of assessment, which is 
reflected in the relatively low average symptom levels on the PANSS. 
Mean scores on Identification of Facial Emotions, Face Recognition and Feature 
Identification are displayed in Figure 4.

Table 1.  Demographic and illness related characteristics of the sample

N  98

Gender, % female 18.4

Age (M, sd) 35.1 ± 9.7

Education, years (M, sd) 14.1 ± 3.9

Ethnicity, % white European 47.0

Duration of illness, years (M, sd) 7.8 ± 6.4

SCID-diagnosis

· % Schizophrenia 76.3

· % Schizoaffective disorder 23.7

PANSS (5 factors) subscale scores (M, sd)

· Positive 18.6 ± 7.3

· Negative 19.3 ± 6.9

· Disorganization 22.0 ± 7.5

· Excitement 16.7 ± 5.3

· Emotional distress 19.6 ± 6.0

PANSS total score 71.8 ± 18.9

Type of antipsychotic medication

· % FGA 33

· % SGA 62

· % none (mood stabilizer only) 5
Dose of antipsychotic medication in mg/day CPZ 
equivalents* (M, sd) 265 ± 224

% Anticholinergic use 19.1

Note: SCID, Structured Clinical Interview for DSM-IV diagnosis; PANSS, Positive And Negative Syndrom Scale; 
FGA, First Generation Antipsychotic; SGA, Second Generation Antipsychotic; CPZ, chlorpromazine  *Andreasen 
et al.51
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Figure 4.  Mean response times and mean accuracy (±SE) of tasks Identification of 
Facial Emotions (IFE), Face Recognition (FR) and Feature Identification (FI) 
	  

	  
	  
	  

	  
	  
	  

Figure 4.  Mean response times and mean accuracy (±SE) of tasks Identification of Facial Emotions 
(IFE), Face Recognition (FR) and Feature Identification (FI)

3.2 Relations between Identification of Facial Emotions, Face Recognition, 
Feature Identification and PANSS-symptoms 
As shown in Table 2, several subscales of the PANSS (5 factors) appeared to be significantly 
correlated with speed and/or accuracy of tasks IFE, FR and FI. 

3.2.1 Reaction time
With regard to the reaction time of IFE, there were no significant correlations between the 
recognition of the positive emotion (happiness) and any of the PANSS subscales (see Table 
2). Recognition of all negative emotions (sadness, anger, fear, disgust) was significantly 
associated with disorganization symptoms. Recognition of all negative emotions except 
anger also showed significant correlations with positive symptoms. Only the recognition 
of disgust was significantly related with negative symptoms. 
FR was only significantly related to disorganization symptoms and FI was only significantly 
related to negative symptoms.
All correlations indicated that more severe PANSS scores were associated with a longer 
reaction time.



Processing of facial information and symptoms

107

6

Table 2.  Correlations among the speed (reaction time) of facial emotion recognition, face identity 
recognition, feature identification and PANSS-symptoms

IFE
Happiness

IFE
Sadness

IFE
Anger

IFE
Fear

IFE
Disgust

IFE
Mean of 
negative 
emotions

FR FI

PANSS positive -,152 ,292** ,199 ,280* ,254* ,257* ,113 -,067

PANSS negative ,051 ,165 ,181 ,102 ,246* ,207 ,151 ,376*

PANSS disorganisation -,013 ,351** ,467** ,354** ,473** ,439** ,237* ,269

PANSS excitement -,077 ,148 ,135 ,146 ,198 ,166 ,031 -,181

PANSS emotional distress -,026 ,158 ,042 ,037 ,040 ,083 -,048 ,304

Note: IFE, Identification of Facial Emotions. FR, Face Recognition. FI, Feature Identification. PANSS, Positive And 
Negative Syndrom Scale.
* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

Table 3.  Correlations among the accuracy (percentage of error) of facial emotion recognition, face 
identity recognition, feature identification and psychopathology

IFE
Happiness

IFE
Sadness

IFE
Anger

IFE
Fear

IFE
Disgust

IFE
Mean of 
negative 
emotions

FR FI

PANSS positive ,055 ,123 -,095 -,029 ,113 ,021 ,196 -,014

PANSS negative -,231* ,096 ,069 ,080 ,242* ,215 ,083 -,094

PANSS disorganisation ,030 ,184 ,102 ,186 ,410** ,321** ,332* -,075

PANSS excitement -,042 ,117 -,081 ,189 ,197 ,127 ,128 -,091

PANSS emotional distress -,039 -,061 -,056 ,105 -,058 -,029 -,059 -,167

Note: IFE, Identification of Facial Emotions. FR, Face Recognition. FI, Feature Identification. PANSS, Positive And 
Negative Syndrom Scale.
* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

3.2.2 Percentage of error
We found fewer significant correlations between accuracy of task IFE and PANSS subscales 
compared to the correlations between speed of tasks and PANSS subscales (see Table 
3). The recognition of disgusted faces was significantly related with disorganization and 
negative symptoms; the mean negative emotion recognition score was significantly related 
with disorganization symptoms. Task FR was significantly related with disorganization 
symptoms. There were no significant correlations between accuracy of task FI and any of 
the PANSS subscales. 
All correlations indicated that more severe PANSS-scores were associated with higher 
percentage of errors.
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3.3 Explained variance of task performance by PANSS subscales 
3.3.1 IFE
For speed of task IFE, only disorganization (β = .399, p < 0.0001) made a significant 
contribution to the model [F (1,78) = 14.6, p < 0.0001] explaining 16 % of the variance of 
the mean negative emotion recognition score.
For accuracy of task IFE, a significant model was found [F (2,78) = 5.7, p = 0.005] with 
disorganization (β = .439; p = 0.001) and positive symptoms (β = -.255; p = 0.054) together 
explaining 13% of the variance of the mean negative emotion recognition score..
The combined speed and accuracy overall score on task IFE was only predicted by 
disorganization [F (1,78) = 20.0, p < 0.0001], explaining 21% of variance.

3.3.2 FR
With regard to the speed of task FR, no significant model could be identified. For the 
accuracy of task FR, only disorganization contributed significantly to the model [F (2,78) 
= 6.3, p = 0.014], explaining 7% of the variance. For the overall combined score (speed 
and accuracy) of task FR, only disorganization (β = .281; p = 0.008) made a significant 
contribution to the model [F (1,78) = 7.8, p = 0.008], explaining 8% of the variance.

3.3.3 FI
For the speed of task FI we found a significant model [F (3,38) = 5.7, p = 0.003], with 
emotional distress (β = 0.37; p = 0.051), negative symptoms (β = 0.37; p = 0.029) and 
excitement (β = -.484; p = 0.006) explaining 33 % of the variance. Neither the accuracy 
score nor the combined score on task FI were associated with PANSS scores. 

3.3.4 IFE after controlling for FI
After entering task FI in a first step, explaining 3% of variance in task IFE (p = 0.28), and the 
PANSS subscales in the second step, a significant model was found for the combined score 
on task IFE [F  (6,37) = 2.74, p = 0.030] explaining an additional 29 % of the variance with 
significant contributions by disorganization (β = 0.80; p = 0.003) and positive symptoms 
(β = -0.49; p = 0.039). 

3.3.5 IFE controlled for ethnicity
Finally we performed a regression analysis in which we controlled for ethnicity. Entering 
ethnicity as a variable in a first step resulted in a significant model [F (1,77) = 4.021, p = 
0.048], explaining 5% of variance in task IFE. Entering the PANSS-scales in the second step 
resulted in an additional 24% explained variance in task IFE [F  (6,37) = 4.859, p < 0.0001], 
with a significant contribution by disorganization (β = 0.574; P = 0.001). 
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4. DISCUSSION

We found associations between facial emotion recognition and severity of specific 
symptoms. Facial emotion processing proved to be significantly related to the severity of 
psychopathology, with disorganization as the strongest predictor. Face identity processing 
was also related to disorganization symptoms, but associations were less strong. 
Recognition of non-social stimuli on the other hand appeared to be related to different 
symptoms domains: negative symptoms, excitement and emotional distress, but not to 
disorganization symptoms, explaining no less than 33% of the variance in the non-social 
cognition task. 
These results may imply that disorganization symptoms are specifically tied to problems 
with social cognition. In our study we used a 5-factor model of the PANSS,48 which has 
shown adequate stability and is deemed to be ecologically more valid than a 3-factor 
model.52,53 Other recent studies on social cognitive deficits that have also used a 5-factor 
model,33,34,52,54 found similar evidence for a specific association between disorganization 
and social cognitive dysfunction. This association not only pertains to facial emotion 
recognition33,34 but also to other aspects of social cognition, such as ‘theory of mind’ and 
‘mental state attribution’.33,52,54  This provides further support of a theoretical framework 
on the relation between disorganization and social cognitive deficits.55 
The fact that several aspects of social cognition seem to be related to disorganization 
symptoms also touches on the debate whether social cognition is a separate dysfunction 
or should be considered as part of a more general cognitive dysfunction. For example, in 
a study by Abdel-Hamid et al.54 it was found that the association between disorganization 
and ‘Theory of Mind’ impairment disappeared when controlling for executive functioning. 
In our study the relation between task IFE and symptoms persisted when controlling 
for visuospatial processing skills, with disorganization and (to a lesser extent) positive 
symptoms accounting for 31% of the variance in the recognition of negative emotions.
Our finding that processing of non-social information is not associated with disorganization 
but does show correlations with negative symptoms, excitement and emotional distress, 
is consistent with previous studies that found a relation between neurocognitive 
dysfunction and negative symptoms.37,56 This finding lends support to the hypothesis that 
social cognition and neurocognition are partly separate domains.
The severity of symptoms contributed relatively more to the explained variance in speed of 
emotion processing, than to the variance in accuracy. This is an important finding, because 
processing of facial information is a major component of nonverbal communication. 
A decreased speed may lead to serious problems in social interaction, because social 
communication in the flow of daily life relies heavily on a quick apprehension of the 
emotions of others.20,22  
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Another interesting finding in our study is the association we found between the processing 
of negative emotions (sadness, fear, anger and disgust) and severity of symptoms, which is 
not found for the positive emotion happiness. Earlier studies have found mixed results on 
such valence differences in facial emotion recognition among patients with schizophrenia. 
Although some studies found no valence effect,26,57,58 several studies have shown that 
patients with schizophrenia appear to have more difficulties in recognizing negative 
emotions, compared to healthy controls and subjects with affective psychosis24,25,59,60

Based on the results of our study it may be speculated that the unequivocal results 
in the above mentioned studies may be explained by differences in type and severity 
of symptomatology, as in our study patients with more disorganization symptoms 
demonstrate slower processing of negative emotions.
Another explanation for the heterogeneous results in studies on processing of facial 
information in patients with schizophrenia are the differences between the various tasks 
of face identity and facial emotion recognition that were used across studies. In our study 
we have used the ANT, presenting photos that show faces without social context. There 
is some evidence that facial emotion recognition is context-dependent,61 suggesting that 
patients may perform better on tests in which the social context is included. However, 
we were primarily interested in differences between processing of facial information 
(IFE and FR) and non-social visuospatial pattern recognition (FI). Although patients with 
schizophrenia seem less able to benefit from context-associated cues during social 
cognitive62,63 as well as neurocognitive tasks,64 the fact that the social cognition tasks in 
our study did not include social context makes a comparison with the non-social pattern 
recognition task more reliable, as the presence of a social context in the social cognition 
tasks might yet have acted as a confounder. 
Our data suggest that deficits in facial emotion recognition are associated with severity of 
psychopathological symptoms, especially disorganization, which has clinical implications. 
Because social cognition and - to a lesser extent - neurocognition are substantially and 
consistently related to functional outcome,21,65,66 this calls for an early intervention approach 
directed at decreasing the severity of symptoms. Next to antipsychotic treatment and 
psychosocial interventions, there is growing evidence that specific interventions directed 
at ameliorating deficits in social cognition may be of benefit,67-70 although larger studies are 
needed to confirm this. Moreover, we need interventions to ameliorate disorganization, 
over and above the effects of currently available antipsychotic medications. Furthermore, 
our findings may have implications for psychosocial interventions that for a large part rely 
on an empathetic stance. These interventions may require a more tailored approach in 
patients with social cognitive deficits, especially in the case of disorganization symptoms, 
because subtle social cues produced by the therapist to build trust and confidence may be 
more difficult to identify for these patients.
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The ethnicity in our sample was rather heterogeneous, with 47 % of participants being 
white European and 53% having another ethnic background (Surinam, Antillean, Moroccan, 
Turkish, Asian, African). Because the ANT uses only photos of Caucasian subjects, and it 
has been shown that healthy individuals as well as patients with schizophrenia are better 
in classifying facial expressions of members of their own cultural or race group,71,72 we 
performed an additional multiple regression analysis to check for potential influence of 
ethnicity on our results. Although ethnicity was a significant predictor (p = 0.048) of the 
mean negative emotion score on task IFE in a model including all PANSS-subscales, the 
proportion of variance explained by ethnicity was small (5%).
A limitation of this study is that it has a cross-sectional design, which allows for determining 
correlations. To study causality, a longitudinal design would be needed. Secondly, like in 
most studies on patients with schizophrenia, the majority of participants in this study are 
male (81,6%), which limits the generalizability of our results to female patients. Thirdly, 
we did not apply corrections for multiple comparisons in our analyses. Although methods 
to correct for multiple testing such as the Bonferroni are often applied, others have 
argued that the report of effect sizes in addition to significance levels may provide more 
valid information for a correct interpretation of the results.73 
Strengths of this study are the large sample size and its clinical representativeness. The 
size is around twice the size of samples used in most previous studies concerning facial 
emotion recognition in schizophrenia,15 and this study was performed in patients who 
had a relapsing and chronic course of the disorder and recently showed problems with 
adherence. 
In conclusion, this study shows that slower facial emotion recognition is specifically 
associated with more severe disorganization symptoms. Slower facial emotion perception 
may disturb social functioning of patients with schizophrenia, thereby contributing to 
poor functional outcome. Social cognition is of key importance for functional outcome 
in patients with schizophrenia and our results show an association between facial 
emotion perception and disorganization. This calls for an integrated approach directed 
at minimizing the duration of untreated psychosis by adequate antipsychotic treatment 
and psychosocial interventions, including specific interventions aimed at ameliorating 
disorganization and deficits in social cognition. Moreover, psychotherapeutic interventions 
for patients with schizophrenia should pay special attention to the fact that deficits in 
(the speed of) social cognitive performance are a limiting factor. These interventions 
may require compensatory measures, especially for patients with severe disorganization 
symptoms.  
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Nonadherence to antipsychotic medication is highly prevalent in patients with 
schizophrenia and leads to unfavorable outcomes, such as a five-fold risk of hospitalization, 
elevated risks for suicide and aggressive incidents and increased overall costs. These 
consequences interfere with the social and occupational development of patients and 
cause considerable distress in patients and their relatives and ultimately for society in 
general. The causes of nonadherence are diverse and consist of obvious factors such as 
medication side effects, unawareness of illness, but also the nature of the therapeutic 
relation with the treating physician or caregiver appears to be of great importance. Over 
the years, numerous treatment programs have focused on reducing different factors 
associated with nonadherence. 
In this thesis we have reviewed the effects of existing interventions to improve adherence 
rates and we examined in more detail the effects of a specific intervention, Motivational 
Interviewing (MI), on treatment adherence and its consequences in patients with 
schizophrenia. MI is a method that heavily relies on an empathic attitude. As patients with 
schizophrenia often have social cognitive problems that interfere with the interpretation 
of the emotional state and intentions of others, this may limit the effectiveness of 
psychological interventions for this group. Therefore we have examined social cognitive 
variables in our population of nonadherent patients with schizophrenia, in which 
we focused on the relative contribution of social cognitive deficits to overall cognitive 
impairment and the association between symptom clusters and the processing of facial 
information.

SUMMARY AND MAIN FINDINGS  

Managing nonadherence in patients with schizophrenia
In chapter 2 an overview is provided of all randomized controlled trials in the decade 
between 2000 and 2010 that have investigated psychosocial interventions to improve 
adherence rates in patients with schizophrenia. Previous studies, before 2000, had 
indicated that psychoeducational interventions were only of benefit on medication 
adherence when adjunctive components such as family involvement or behavioural 
management were incorporated. Furtheremore, interventions using cognitive and 
behavioral techniques directed at attitudes towards medication appeared to be of benefit. 
One of those interventions is Compliance Therapy,1,2 which includes the basic elements of 
Motivational Interviewing (MI), combined with cognitive behavioural elements. Compared 
to ‘traditional’ MI, the intervention comprises a somewhat more active therapeutic stance, 
guided problem-solving and an increased educational component. Studies before 2000 
also indicated that interventions with a more intensive approach - with a higher number 
and a longer duration of sessions - appeared to be more effective. Likewise, interventions 
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that were specifically designed to improve adherence were more successful, suggesting a 
more focused approach is desirable. Nevertheless, also integrated approaches, such as the 
nowadays commonly used Assertive Community Treatment, which combines community 
based interventions, cognitive-behavioural techniques and family interventions, showed 
positive results. 
In our review on the decade between 2000 and 2010, fifteen randomised trials were 
identified that sought to improve medication adherence in schizophrenia. Just as in 
earlier studies before 2000, it appeared that interventions offering more sessions during 
a longer period of time appeared to be most successful at improving adherence just as a 
continuous focus on adherence led to more favorable outcomes. 
Studies in this period on Compliance Therapy3 and it’s successor Adherence Therapy,4 
both consisting of a combination of cognitive-behavioral therapy and MI failed to replicate 
the positive effects of compliance therapy on adherence rates in earlier studies by 
Kemp et al.1,2  Nevertheless a randomized trial on a medication management package 
for Community Mental Health Nurses,5 which included compliance therapy, showed a 
favorable effect on adherence in the patients who were treated by the trained nurses. 
Pragmatic interventions that compensate for the cognitive deficits most patients with 
schizophrenia experience, using environmental supports such as checklists, signs and 
reminders via electronic cuing devices appeared to be effective in raising adherence rates. 
Furthermore, pharmacy based interventions that support patients in collecting their 
antipsychotic prescriptions and practical measures, such as unit of dose packaging and 
notification to clinicians when patients fail to collect their prescriptions, were reported to 
have a positive influence on adherence behavior. 
Integrated community-based treatment programs, family interventions and combinations 
of these showed positive results, possibly because they link the achievement of functional 
goals to medication adherence. Nevertheless it remains unclear which specific components 
in these integrated approaches are specifically of value in promoting adherence. Secondly, 
it remains to be established whether subgroups of patients need different approaches in 
dealing with adherence problems. 
Overall, it appears that the heterogeneity of factors related to nonadherence calls for 
individually tailored approaches to promote adherence and that a continuous focus on 
adherence problems is very important in the treatment of patients with schizophrenia.

Effects of Motivational Interviewing in patients with schizophrenia
Based on the mixed results of interventions incorporating MI in the treatment of adherence 
problems in patients with schizophrenia, we decided to perform a randomised controlled 
trial on patients with multi-episode schizophrenia, in which we investigated the effect of 
an adapted form of Motivational Interviewing on medication adherence. 
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Before doing so, a more extensively evaluation of all available studies on MI in patients 
with psychotic disorders was performed (chapter 3). MI has been investigated in patients 
with a psychotic disorder for two main objectives. Firstly, to improve adherence with 
antipsychotic medication, as described in chapter 2. Secondly, MI has been investigated 
for the treatment of co-morbid substance abuse, which is highly prevalent in patients with 
psychotic disorders and which negatively influences the course of illness. 
With regard to the treatment of comorbid substance abuse, MI was tested in several 
studies to promote attendance at treatment services, for which a single or a few sessions 
of MI were used, resulting in marginal positive effects on service attendance, but no direct 
effects on rates of substance abuse were recorded. Of the few studies that have examined 
the direct effects on rates of substance abuse, an integrated and intensive treatment 
program containing MI showed positive effects on abstinence rates. The results of these 
studies lend some support for the applicability and effectiveness of MI in patients with 
psychotic disorders, although the findings need to be interpreted with caution, because 
most of the samples were small en some studies concerned open trials, which might have 
led to bias. 
Another major problem in exploring effectiveness of MI in patients with psychotic disorders 
is the large variation in outcome measures, making comparisons between studies difficult. 
Not only the outcomes differed across studies, also the frequency and duration in which 
MI was administered varied considerably. Although it appears that higher treatment 
frequency of MI result in better outcomes,6 it is unknown what the optimal frequency of 
the intervention is, and what the preferred duration of treatment or length of session is.7  
Several adaptions and modification of MI have been applied to accommodate for specific 
problems of patients with a psychotic disorder, such as cognitive impairments and 
negative and positive symptoms. These include strategies of repetition, the use of simple 
and concrete verbal and visual materials, and breaks within the sessions.8   
Similarly a more active therapeutic stance, guided problem solving, an increased 
educational component and cognitive approaches to psychotic symptoms that directly 
impinge on compliance were used.1,2 Others have used integrated treatment programs 
with cognitive behavioural therapy and family intervention sessions accompanying the 
use of MI,9 because more extensive reviews on MI in other domains than schizophrenia 
or dual diagnosis show that these integrated treatment approaches seem to be most 
efficacious.6,7  
In chapter 4, we described a randomised trial including 114 patients with multi-episode 
schizophrenia, in which the effect of an adapted form of Motivational Interviewing on 
medication adherence was investigated. All participants had been clinically unstable 
due to medication nonadherence in the past year and received either 5-8 sessions 
of Motivational Interviewing or an equal amount of sessions of an active control 



Chapter 7

122

7

intervention, Health Education (HE). No significant differences in adherence rates were 
found after completion of the intervention or at six months follow-up, nor were there 
any differences in attitudes towards medication. Likewise no significant differences 
in hospitalisation rates were found in the follow-up period between groups, indicating 
no significant effect of MI over the control intervention in the overall results. Upon the 
hypothesis that the heterogeneity of patients may have obscured actual effects in specific 
groups of patients, additional analyses were performed on the role of specific patient- and 
illness characteristics: cannabis use, age, illness duration, gender and route of medication 
administration. With regard to adherence rates and attitudes to medication no differences 
in these subgroups were found, besides a significant difference favouring MI over HE in 
the group who used depot medication.  With regard to hospitalisation a significant effect 
favouring MI over HE was found in the subgroup of patients that did not use cannabis, 
suggesting that for patients who use cannabis other or additional interventions may be 
required. It may be argued that MI itself – with a specific focus on cannabis use – might 
be of value in this respect, as it has shown efficacy in the treatment of substance abuse, 
including cannabis abuse.7,10,11  
Hospitalisation rates were also lower in in the subgroup of female patients that received 
MI, while in men there was no significant difference. This cannot be attributed to a more 
favourable course of illness in female patients, as it turned out to be irrespective of 
symptomatology rates as measured by the PANSS. Nor does cannabis abuse appear to be 
a substantial confounder in this respect because, although cannabis abuse was low in the 
female group, non-cannabis using males had no significantly lower hospitalisation rates 
than cannabis-using males.
Finally, younger patients and patients with a shorter illness duration showed lower 
hospitalisation rates in the follow-up period in the MI condition than older patients or 
those with a long illness duration. As a younger age and shorter illness duration are 
strongly associated with nonadherence,12 this suggest that younger patients with a short 
illness duration may present a suitable target group for MI, while nonadherence in older 
patients with longer duration of illness is more persistent and may require different or 
adjunctive approaches. 
Further exploration revealed that, besides the rates of hospitalisation, the duration of 
hospitalisation showed virtually the same differences within the above-mentioned 
subgroups in favour of MI. This is an important finding as time spent in hospital is 
expensive in terms of interferences in social development and functioning as well as in 
direct medical costs.
An explanation for the observed differences in effects on hospitalisation rates in the 
absence of differences on the adherence measures is that a ceiling effect might have been 
operating. Yet a more plausible explanation may be a more fundamental problem of the 
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poor validity of all subjective measures on medication adherence,13,14 because patients 
are inclined to give socially desirable information and clinicians as well as caregivers tend 
to provide over-optimistic estimations. Other measures such as medication monitoring 
devices or plasma levels or medication are suggested to be more valid measures, but 
are either expensive or less acceptable for patients, which may affect their willingness to 
participate in research.

Social cognitive impairments in patients with schizophrenia
Social cognitive impairments are a major contributor to poor social functioning in patients 
with schizophrenia.15,16 Problems in the interpretation of social cues and schemes, a 
diminished ability to understand other people’s thoughts and feelings as well as problems 
in recognising emotions in others interfere with adequate interpersonal interaction. This 
results in problems in social situations, which negatively affects outcomes in terms of 
personal relationships, vocational functioning and leisure activities. These problems may 
also affect the therapeutic relation in treatment and could therefore limit the effectiveness 
of psychological interventions. The effectiveness of MI relies heavily on a non-judgemental 
empathetic attitude. Because recognition of the emotions displayed by the therapist may 
have been limited, neuropsychological measures including a facial emotion recognition 
task were included in our study. 
We were able to investigate two important aspects of emotion perception in patients 
with schizophrenia. The first concerns the question whether social cognitive impairments 
in patients with schizophrenia should be considered an independent construct,17-20 or 
that they are part of a more generalized cognitive deficit.21-23 To further explore this, 42 
patients with multi-episode schizophrenia and a matched group of 42 healthy controls 
were investigated on two social information processing tasks - recognition of facial 
emotions and face identity recognition - and a non-social information processing task on 
the recognition of abstract visuospatial patterns (chapter 5). 
It appeared that patients were significantly slower and less accurate than healthy controls 
on facial emotion recognition as well as face identity recognition, which has also been 
demonstrated in previous studies.24,25 Moreover, differences in speed between patients 
and controls proved to be more substantial for facial emotion perception than for 
face identity recognition. This lends support to the idea that deficits in facial emotion 
perception in patients with schizophrenia cannot fully be accounted for by processes 
involved in face identity recognition. 
With regard to the recognition of non-social visuospatial patterns, patients were also 
slower than controls but they were equally accurate on this task. 
Contrasting differences in performance on the various tasks, more pronounced differences 
between patients and controls were found in facial emotion recognition compared to non-
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social pattern recognition, for both speed and accuracy of performance. This suggests that 
patients experience more problems in the processing of social information compared to 
non-social abstract information.
Speed of processing appeared to of specific importance, with differences between 
patients and controls becoming more prominent when the amount of social information 
in the task increases. Although some have argued that differences in speed of processing 
social information may be due to a general slowing of reaction time in patients with 
schizophrenia and are therefore insignificant in this respect,26 our study demonstrates a 
specific impairment in facial emotion perception, which can not be attributed to general 
slowing alone.
Furthermore a valence difference in emotion recognition was found, indicating that 
patients were significantly less accurate in recognising negative emotions than controls, 
as opposed to positive emotions that were equally recognised. This valence difference is 
largely consistent with previous studies.27-29 Results showed that patients use configural 
processing (i.e. recognising an object as a gestalt) in recognising non-social patterns. 
Because patients with schizophrenia require more visual information than controls 
to correctly identify emotional expression in faces,30,31 it may be hypothesized that 
the recognition of negative emotions in patients with schizophrenia may yet be more 
dependent on featural processing (i.e. observation and processing all the distinct features 
that constitute a specific emotion) than on configural processing. 
The second issue that was addressed concerns the question whether social cognitive 
impairments are related to clinical symptoms. In a group of 98 patients with multi-episode 
schizophrenia, the correlations between facial emotion recognition and symptomatology 
were investigated and compared to the recognition of face identity and non-social 
abstract patterns (chapter 6). Earlier studies have found inconclusive results on the 
relation between facial emotion recognition and severity of symptoms, depending on 
the measures used to assess symptomatology.25 In our study a five-factor model of the 
Positive and Negative Syndrome Scale (PANSS) was used,32 which is judged to be more 
specific and more ecologically valid than the traditional three-factor model.33,34  
With regard to facial emotion perception, significant correlations between the recognition 
of negative emotions and the severity of disorganisation and positive symptoms were 
found. Regression analyses revealed the disorganisation factor of the PANSS to be the 
strongest predictor of the mean negative emotions score, explaining 21 % of variance. 
Likewise, face identity recognition was also related to disorganisation, but associations 
were less strong, explaining 8 % of the variance. Yet no associations were found between 
disorganisation and the recognition of non-social abstract patterns, which in turn 
appeared to be related to other PANSS-factors, namely negative symptoms, excitement 
and emotional distress, together explaining 33 % of the variance. 
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The association we found between disorganisation and the processing of facial affect and 
face identity has also been found by other studies on social cognitive deficits that used a 
5-factor model of the PANSS,33,35-37 which is in support of a theoretical framework on the 
link between disorganisation and social cognitive deficits.38 
The associations in our study between severity of symptoms and facial emotion 
processing were larger for speed of processing than for it’s accuracy. This may be of 
clinical importance as in social interaction a quick apprehension of the emotions in others 
is required. Furthermore the results show that the associations we found between facial 
emotion processing and severity of disorganisation symptoms were valence-specific, as 
the recognition of negative emotions (sadness, fear, anger and disgust) was associated 
with disorganisation, but not the positive emotion happiness. This relation to symptoms 
may help to explain why some earlier studies show comparable difficulties in recognising 
negative emotions in patients with schizophrenia compared to healthy controls or 
subjects with affective psychosis,39-42 while others do not.43-45 The associations between 
facial emotion perception and the PANSS-factor disorganisation may be of clinical 
importance, as social cognition is of key importance for functional outcome in patients 
with schizophrenia.16,46,47 Next to specific interventions aimed at improving social cognitive 
abilities for which there is growing evidence that they may be of benefit,48-51 adequate 
treatment at ameliorating symptoms is needed, with a specific focus on disorganisation. 
Furthermore our results may suggest that when psychosocial interventions that rely on 
an empathetic stance are applied, clinicians should be aware of and compensate for social 
cognitive deficits, especially in the case of disorganisation symptoms. 

GENERAL DISCUSSION AND LIMITATIONS

Assessment of adherence
Nonadherence to medication in patients with schizophrenia is highly prevalent and 
although it has received an increasing amount of attention over the last years, it still 
presents a major clinical problem, leading to unfavourable outcomes.52 Clinicians are 
aware of the problem, but tend to overestimate actual adherence rates in their own 
patient population.53,54 Not only in clinical practice but also in research it appears to 
be very difficult to properly determine medication adherence. Several instruments are 
available, which all have certain drawbacks. Subjective reports of patients, relatives and, 
as mentioned above, even clinicians systematically tend to overestimate adherence rates. 
Patients and relatives may give socially desirable answers and patients may be influenced 
by attention and memory disturbances.55  However these measures are still frequently 
used,56 as they are relatively cheap, acceptable for patients and easy to use. Objective 
measures of medication adherence seem more preferable at first glance, but also present 
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methodological and practical barriers. Assessing plasma levels of medication will tell when 
a patient is not taking any medication at all, but because of large variations in absorption 
and metabolism these measures do not provide precise information on the actual level of 
adherence13,56 Moreover a large number of patients with psychotic disorders are reluctant 
to undergo lab tests. The use of pharmacy records does give an estimation of the amount 
of medication prescriptions that has been collected by a patient, but does not indicate 
whether the medication is actually taken by the patient.56 Pill counts and especially 
electronic monitoring by the use of a Medication Event Monitoring System (MEMS) seem 
most reliable (read: least unreliable) in assessing medication adherence53,54,57 although 
these measures still not guarantee to reflect actual intake of medication and these devices 
are expensive, thereby limiting it’s use in research and clinical practise. 
To ensure acceptability for participants and to prevent drop-out from the study among 
this difficult to engage group of patients, we chose to use subjective reports of patients, 
relatives and clinicians in the trial on MI. Acknowledging this as a clear limitation in the 
light of the above mentioned problems, we have tried to compensate for this by using 
hospitalisation as a second outcome variable. Hospitalisation is an objective and valid 
measure and - although not very subtle – it can be regarded an indirect measure of 
adherence, because hospitalisation and nonadherence are strongly associated.58-60

Effectiveness of Motivational Interviewing to improve adherence
Although Motivational Interviewing is perceived by many clinicians as a valuable 
therapeutic tool in the treatment in schizophrenia and has found it’s place in several 
integrated treatment programs, such as Functional Assertive Community Treatment 
(FACT), the specific value of Motivational Interviewing on medication adherence remains 
to be established, as the results of studies are mixed. Next to positive results,1,2,5,61,62 several 
studies containing adapted forms of MI did not show an improvement in adherence 
rates.3,4 In our randomised trial we  found no overall effect of MI on medication adherence 
or hospitalisation. This may imply that there was actually no effect, or the effect may 
have been obscured. There are several methodological issues that may play a role in this 
respect. Firstly, our sample may have been too small to detect a significant difference. This 
may be due to the fact that patients with a severe course of psychotic disorders are hard 
to include in research. Lack of illness insight, psychotic symptoms and negative symptoms, 
amongst others, may prevent patients to give informed consent for participation in 
studies. Drop-out during intervention and follow-up further contributed to relatively 
small numbers. Secondly, randomisation may not have prevented relevant differences 
between conditions, because of the heterogeneity of the disorder with a variety in nature 
and severity of symptoms that may not be obvious at first sight. Furthermore, comorbid 
disorders such as substance abuse may obscure the effect of interventions. In our study 
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we anticipated on this problem and found significant differences between MI and the 
control intervention within the subgroups of female patients, patients without comorbid 
cannabis use, younger patients and patients with a shorter illness duration. As we have 
not randomised on these characteristic these findings need confirmation in future studies, 
but they do provide a first indication that MI may be more suitable for specific subgroups. 
This may be seen as further support for the need for an individualized approach towards 
adherence problems. However to evaluate this, enough power and thus large number of 
participants are required. Another way to overcome abovementioned problems would 
be to include a more homogeneous sample, e.g. patients who do not use substances. 
Nevertheless, this is not easily accomplished and may also lead to severely diminished 
external validity. Furthermore, in patients who do not use substances medication 
adherence rates are often relatively high. This is one possible explanation why several 
other studies3,4 failed to replicate the initial success of Compliance Therapy as described 
in the trial by Kemp et al.1,2 Even in our study, consent to participate may have been biased 
towards inclusion of patients with a higher propensity towards adherence, although we 
have tried to prevent this by the inclusion criterion of proven nonadherence in the past 
year. By minimising the exclusion criteria we have included a sample of troublesome 
patients who are often reluctant to participate in research and are often excluded from 
studies because of the chronicity of their illness or concomitant drug use. Especially these 
patients are most in need for improvement of adherence. This aspect of our study is its 
most important strength compared to former RCT’s.
Another methodological problem concerns the design of the study. As with most 
psychological interventions, it is challenging to properly investigate the effectiveness of MI. 
In a randomised clinical trial an intervention is ideally compared to a placebo or a control 
condition, which is well defined, uniformly executed and not influenced by external factors. 
In our study on the effect of MI on adherence in patients with schizophrenia, the choice was 
made to ensure proper execution of the intervention by the use of independent therapists, 
who were not otherwise involved in the treatment and who were specifically trained, as 
an add-on to the treatment as usual. This is methodologically sound, but introduces the 
problem that the treatment staff might have undertaken interventions in the meantime 
that might have been counterproductive (e.g. the use of a direct confrontational style) 
or yet supportive of MI. Furthermore, it may be questioned whether the effect of an 
intervention by a temporary independent therapist is generalizable, as this is not routine 
clinical practice. A possible solution to these problems would be to incorporate MI in 
the treatment program and to be delivered by the treatment staff themselves, but this 
introduces the problem of the lack of a valid control group.
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Social cognitive factors
We had also speculated that patients with schizophrenia might be less capable of 
an accurate judgement of the intentions and spirit of the therapist because of social 
cognitive impairments. Cognitive impairments have received a lot of attention in the last 
years, as they turn out to be closely associated with functional outcome. Some have even 
argued that cognitive dysfunction is the core problem in schizophrenia,63 which should 
accordingly be considered primarily a cognitive disorder instead of a psychotic disorder. In 
our study we focussed on social cognition by testing facial emotion recognition, because 
this appears to be closely related to social functioning.24 We have demonstrated that 
facial emotion recognition is a separable impairment, which cannot be explained by a 
general cognitive dysfunction, as there appeared to be a differential deficit between 
the recognition op facial emotions and the recognition of non-social abstract patterns. 
Moreover we found that this impairment is for a larger part due to a reduced speed, while 
differences in accuracy are less pronounced. This is an interesting finding, since it cannot 
be attributed to a general slowing. Because a quick and proper apprehension of emotional 
information is highly important for adequate social interaction, this may in part explain 
the difficulties in social situations that patients with schizophrenia experience. 
As patients with schizophrenia appear to be more impaired in empathetic performance, 
which is closely linked to emotion perception, there are suggestions that different 
psychotherapeutic approaches are required for these patients.64

We were unfortunately not able to test whether these impairments in facial emotion 
recognition may be responsible for a lack of effect of MI in our sample, because of the 
absence of an overall effect of MI in our study and insufficient power to evaluate the 
contribution of social cognition on the differences in subgroups that we identified. 
Facial emotion recognition was found to be associated with disorganisation symptoms as 
measured with a five-factor model of the PANSS.32 Recognition of non-social information on 
the other hand was associated with a cluster of other symptoms, but not disorganisation. 
This specific association between social cognitive impairments and disorganisation is in line 
with previous studies using more detailed measures of psychopathology,33,35-37 suggesting 
a close relation between social cognitive impairments and disorganisation. This may imply 
two things. Firstly, because social cognitive impairments highly associated with functional 
outcome, interventions directed at minimizing these impairments are warranted, but also 
specific attention should be given to disorganisation symptoms. Secondly, our findings may 
have implications for psychosocial interventions that for a large part rely on an empathetic 
stance, such as MI. As social cognitive deficits seem to be associated with disorganisation, 
especially patients displaying more disorganisation symptoms require special attention 
and perhaps adjustments in session length and intensity of the intervention, because 
subtle social cues produced by the therapist to build trust and confidence may be more 
difficult to identify for these patients. 
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Future directions
Nonadherence to medication is an often underestimated problem with serious 
consequences, which needs ongoing special attention. Because of the variety in 
targets and outcome variables in studies on improving adherence, it is difficult to 
define what components are specifically relevant to raise adherence rates for patients 
with schizophrenia, and there appear to be subgroups of patients who need different 
approaches in dealing with adherence problems. 
A concern in most studies to date is the sole use of subjective adherence measures, which 
may lead to a diminished validity. In future studies objective measures, such as medication 
monitoring devices should be added to subjective measures. 
An individually tailored approach to promote adherence seems to be required, with 
the use of different strategies targeted at specific types of adherence problems. This 
requires substantial research to determine the relevance of specific interventions for 
specific problems and for designated subgroups of patients. Large-scale collaborations 
between clinicians and researchers are needed to make such studies possible. To verify 
the indications we found in our study of a possible effect of MI in subgroups of patients, 
more research is needed in which MI is randomised to these specific subgroups.
Given the promising effects of cognitive enhancing interventions on adherence so far 
and the clear associations between social cognitive impairments and social dysfunction, 
several interventions have been developed to specifically improve social cognition in 
schizophrenia,65 with recent novel initiatives such as the administration of oxytocin,66  
These appear as fruitful directions in which more is to gain to improve social cognitive 
impairments in patients with schizophrenia. 

Conclusions
- The heterogeneity of factors related to nonadherence in patients with schizophrenia 

calls for an individually tailored approach to promote adherence. 
- Motivational Interviewing may be a useful intervention in selected subgroups of 

patients for improving adherence to medication
- Patients with schizophrenia display more difficulties in the processing of social 

information compared to non-social information, which supports the hypothesis 
that impairment in facial emotion recognition is a relatively distinct entity within the 
domain of cognitive dysfunction in patients with schizophrenia.

- Patients with schizophrenia show a specific association between social cognitive 
impairments and disorganisation symptoms. This may have clinical implications for 
the administration of psychological interventions.
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In de behandeling van patiënten met schizofrenie spelen antipsychotica een centrale 
rol, vanwege hun effectiviteit op het verminderen van psychosen en het voorkómen van 
terugval na stabilisatie. De antipsychotische behandeling maakt het daarnaast mogelijk 
dat psychosociale interventies kunnen worden toegepast, die van groot belang zijn voor 
verder herstel van het functioneren bij deze ernstige psychiatrische aandoening.
Uit onderzoek blijkt echter dat gemiddeld meer dan 50% van de patiënten met 
schizofrenie hun medicatie niet of onregelmatig innemen. Medicatie-ontrouw heeft een 
sterk negatieve invloed op de prognose. Het leidt tot een lager niveau van sociaal en 
beroepsmatig functioneren, doordat de  symptomen van de ziekte langer voortduren met 
een sterk verhoogde kans op heropnames in de kliniek en daarnaast een hoger risico op 
suïcide en agressie-incidenten. 
De oorzaken van medicatie-ontrouw zijn divers en bestaan uit voor de hand liggende 
redenen zoals bijwerkingen van medicatie, gebrek aan ziekte-inzicht, maar ook de 
kwaliteit van de relatie met de behandelaar blijkt hierin een belangrijke rol te spelen. 
In dit proefschrift is onderzoek gedaan naar het effect van interventies die zijn ontwikkeld 
om medicatietrouw bij patiënten met schizofrenie te verbeteren. Meer specifiek is gekeken 
naar het effect van Motivational Interviewing (MI). Dit is een methode waarin patiënten 
vanuit een empathische en ondersteunende benadering in strategisch geleide gesprekken 
uitgenodigd worden te praten over hun problemen. Persoonlijke ideeën en ambivalenties 
worden geëxploreerd, waarbij discrepanties tussen huidige gedrag en persoonlijke doelen 
worden versterkt. Het uiteindelijke doel is het vergroten van de intrinsieke motivatie 
voor verandering, in dit geval het gebruik van medicatie. Het is daarmee een judo-
achtige interventie, die gebruik maakt van de eigen kracht van patiënten, zonder directe 
confrontatie. De  niet-veroordelende empathische attitude vormt de basis van deze 
interventie. Aangezien patiënten met schizofrenie vaak sociaal cognitieve problemen 
hebben die  het interpreteren van de emoties en intenties van anderen bemoeilijken, kan 
dit het effect van psychologische interventies zoals MI beperken. Daarom is in het tweede 
deel van dit proefschrift onderzoek gedaan naar sociaal cognitief functioneren bij patiënten 
met schizofrenie en medicatieontrouw. Onderzocht is of emotie- en gezichtsherkenning 
een aparte entiteit vormen of onderdeel zijn van meer basale cognitieve problemen 
en daarnaast is onderzoek gedaan naar de samenhang tussen deze sociaal cognitieve 
variabelen en klinische symptomen van schizofrenie. 

Medicatieontrouw en behandelstrategieën
In hoofdstuk 2 wordt een overzicht gegeven van gerandomiseerde studies in de 
periode 2000-2010 naar psychosociale interventies die zich richten op verbetering van 
medicatietrouw bij patiënten met schizofrenie. Uit onderzoeken vóór 2000 was duidelijk 
geworden dat psychoeducatie alleen effect had op het verbeteren van medicatietrouw 
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als het gecombineerd werd met gedragstherapeutische interventies. Tevens bleek 
dat interventies die gebruik maakten van cognitieve en gedragsmatige elementen een 
gunstige invloed hadden op medicatietrouw. Eén van deze interventies is Compliance 
Therapy, die gebruik maakt van een geadapteerde vorm van MI.
In de 15 studies uit de periode 2000-2010 bleek dat studies die het eerdere succes van 
Compliance Therapy trachtten te repliceren geen duidelijk effect op het verbeteren van 
medicatietrouw lieten zien, behoudens een effect in een studie waarin psychiatrisch 
verpleegkundigen werden getraind om deze interventie in hun dagelijks werk toe te 
passen. 
Daarnaast werd uit het overzicht duidelijk dat interventies met meer sessies gedurende 
een langere periode meer kans op succes hadden om medicatietrouw te verbeteren dan 
kortdurende behandelvormen. Interventies die zich richten op het compenseren van 
de vaak voorkomende cognitieve stoornissen, met behulp van signalen en reminders 
via elektronische apparatuur, lieten een positief effect zien op medicatietrouw. Ook 
interventies vanuit de apotheek, zoals medicatie aanbieden in dagelijkse verpakking en 
signalen naar artsen als patiënten hun medicatie niet afhalen, leken een positief effect te 
hebben op medicatietrouw.
In hoofdstuk 3 is een literatuuronderzoek verricht naar alle studies over het gebruik van 
MI bij patiënten met een psychotische stoornis. Naast het verbeteren van medicatietrouw 
is MI bij deze doelgroep ook onderzocht ten aanzien van het verminderen van comorbide 
middelenmisbruik. Dit komt vaak voor bij patiënten met een psychotische stoornis en 
heeft een sterk negatieve invloed op de prognose . Er zijn aanwijzingen voor een effect 
van MI op het verminderen van middelenmisbruik bij deze doelgroep, waarbij een 
intensievere toepassing van MI gepaard lijkt te gaan met betere resultaten, evenals 
geïntegreerde behandelprogramma’s waarin naast MI gebruik wordt gemaakt van 
cognitief-gedragstherapeutische elementen en een gezinsgerichte aanpak. Wel hebben 
een aantal van deze studies methodologische problemen, waardoor de resultaten met de 
nodige voorzichtigheid moeten worden geïnterpreteerd.
In hoofdstuk 4 is onderzocht of het toevoegen van MI aan de reguliere behandeling 
van patiënten met schizofrenie, die een recente opname of klinische verslechtering 
hebben doorgemaakt ten gevolge van medicatieontrouw, leidt tot een toename van 
medicatietrouw en een afname van opnames. In een gerandomiseerde opzet werd bij 
114 patiënten het effect van 5-8 individuele sessies MI vergeleken met een controle-
interventie bestaande uit gezondheidseducatie. De uitkomstmaten waren medicatietrouw, 
attitude t.o.v. behandeling en opnamecijfers. Voor de totale groep werden bij follow-up 
na de interventie en na 6 maanden geen significante verschillen tussen MI en de controle 
interventie gevonden. Wel bleken er bij follow-up na 6 maanden significante verschillen 
in opnamecijfers zichtbaar binnen subgroepen. Vrouwelijke patiënten, patiënten met 



Nederlandse Samenvatting

137

A
D

D
EN

D
U

M

een negatieve uitslag van een cannabistest in de urine, patiënten jonger dan 35 jaar 
en patiënten met een kortere ziekteduur bleken minder vaak te worden opgenomen 
in de groep die MI kreeg aangeboden. Deze resultaten vormen een aanwijzing dat, 
hoewel er geen effect van MI in de gehele groep kon worden aangetoond, toepassing 
van MI bij specifieke groepen van patiënten met schizofrenie een meerwaarde kan 
hebben op het verbeteren van medicatietrouw. Nader onderzoek is echter nodig om 
dit te bevestigen. Tevens ondersteunen deze bevindingen de wenselijkheid om met een 
geïndividualiseerde aanpak aandacht te besteden aan specifieke factoren die kunnen 
leiden tot medicatieontrouw.

Sociale cognitie bij patiënten met schizofrenie en medicatieontrouw
Bij patiënten met schizofrenie komen vaak sociaal cognitieve stoornissen voor, zoals 
problemen met het begrijpen van sociale situaties  en een verminderd vermogen tot het 
herkennen en interpreteren van emoties en intenties bij anderen. Deze sociaal cognitieve 
problemen kunnen een negatieve invloed hebben op het effect van psychologische 
interventies waarbij een empathische attitude van de behandelaar een belangrijk 
bestanddeel is, zoals bij MI het geval is. 
In hoofdstuk 5 is onderzocht in hoeverre deze cognitieve problemen een aparte entiteit 
zijn, of de uiting van meer basale cognitieve problemen bij schizofrenie. Hiervoor zijn 
42 patiënten met een chronische vorm van schizofrenie en 42 gezonde vrijwilligers 
onderzocht, waarbij gezichts- en emotieherkenning is vergeleken met de verwerking 
van abstracte (niet-sociale) patroonherkenning. Hierbij werd gebruik gemaakt van 3 
taken uit de Amsterdam Neuropsychological Tasks (ANT). Patiënten bleken langzamer 
en minder nauwkeurig te presteren dan de gezonde vrijwilligers op de meeste taken. 
Deze verschillen tussen patiënten en vrijwilligers waren duidelijk groter voor de taken 
met sociale informatieverwerking (emotie- en gezichtsherkenning) dan voor abstracte 
patroonherkenning. Dit bevestigt de hypothese dat problemen in emotieherkenning en 
daarmee sociale cognitieve stoornissen bij patiënten met schizofrenie niet (volledig) te 
verklaren zijn door meer basale cognitieve stoornissen. 
Voorts is onderzocht hoe de samenhang is tussen deze sociaal cognitieve problemen en 
de ernst van klinische symptomen van schizofrenie. Hoofdstuk 6 beschrijft een studie 
waarin bij 98 patiënten met een chronische vorm van schizofrenie de samenhang is 
onderzocht tussen emotieherkenning en klinische symptomen. Daarnaast is gekeken 
of deze samenhang verschillend is met die van gezichtsherkenning en abstracte 
patroonherkenning met klinische symptomen. Voor het vaststellen van de ernst van de 
klinische symptomen is gebruik gemaakt van een 5-factorenmodel van de PANSS, dat 
meer specifieke en klinisch relevante informatie geeft dan het traditionele 3-factoren 
model. Uit de resultaten bleek dat de herkenning van negatieve emoties (boosheid, 
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angst, verdriet, walging) en in mindere mate ook gezichtsherkenning voornamelijk 
geassocieerd zijn met de symptoomclusters desorganisatie en positieve symptomen van 
de PANSS. Regressieanalyses lieten zien dat de desorganisatie factor van de PANSS een 
sterke voorspeller bleek van de herkenning van negatieve emoties, met een verklaarde 
variantie van 21 %. Daarentegen werd de variantie in abstracte patroonherkenning voor 
33 % verklaard door andere symptoomclusters van de PANSS, nl. negatieve symptomen, 
opwinding en emotionele onrust.
De reactiesnelheid in de sociaal cognitieve testen bleek meer variantie in klinische 
symptomen te verklaren dan de nauwkeurigheid. Dit is belangrijke klinische bevinding, 
omdat een snelle interpretatie van de emoties van anderen vereist is voor adequate 
sociale interacties.  
De associatie tussen problemen in emotieherkenning en desorganisatie-symptomen vormt 
een aanwijzing dat bij het toepassen psychosociale interventies die in belangrijke mate 
gebruik maken van een empathische houding rekening gehouden moet worden met sociaal 
cognitieve problemen, met name als er tevens sprake is van desorganisatiesymptomen. 
In hoofdstuk 7 worden de bevindingen van de eerdere hoofdstukken samengevat en 
bediscussieerd. De conclusies van het onderzoek beschreven in dit proefschrift zijn:
- Gezien de heterogeniteit van factoren die geassocieerd zijn met medicatieontrouw 

bij patiënten met schizofrenie is een individueel toegesneden aanpak nodig om 
medicatietrouw te bevorderen.

- Motivational Interviewing lijkt een geschikte interventie om in bepaalde subgroepen 
van patiënten met schizofrenie medicatietrouw te bevorderen.

- Patiënten met schizofrenie hebben meer moeite met het verwerken van sociale 
informatie vergeleken met niet-sociale informatie, wat de hypothese ondersteunt dat 
sociaal cognitieve problemen een relatief aparte entiteit vormen binnen het domein 
van cognitieve stoornissen bij patiënten met schizofrenie.

- Bij patiënten met schizofrenie is sprake van een specifieke associatie tussen sociaal 
cognitieve beperkingen en desorganisatie symptomen, wat klinische implicaties heeft 
voor het toepassen van psychologische interventies.
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Een wijze man stelde ooit dat wetenschap een jurysport is. Dat is volledig waar gebleken, 
maar gelukkig is het ook een teamsport, want zonder de hulp, steun en inspiratie van 
een aantal belangrijke personen had ik het nooit gered om dit proefschrift tot stand te 
brengen.
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Mijn promotor en co-promotoren. Beste Lieuwe, ondanks foute grappen over jouw ski-
stijl heb jij mijn komst naar het AMC gefaciliteerd en vervolgens heb je mij weten te 
motiveren om dit project aan te gaan en vol te houden. Manuscripten werden standaard 
binnen 8 uur geretourneerd met bemoedigend commentaar met veel humor, waardoor 
kritiek ook als compliment kon worden opgevat. Over motiveren gesproken. Als groot 
wetenschapper en tegelijkertijd briljant clinicus met gepassioneerde inzet voor het lot 
van patiënten ben je een parel voor ons vak en een groot voorbeeld voor mij (en vele 
anderen). Maar ook ben je gewoon een ontzettend leuke collega met beide benen op de 
grond, bij wie mijn humeur onmiddellijk opklaart zodra ik je kamer binnenkom. Veel dank 
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Lieve Carin, jij hebt veel meer promotie gemaakt dan ik: begonnen als  
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energie om verder te gaan.  
Beste Don, als aanvankelijke promotor heb jij de subsidie voor het onderzoek weten te 
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veel  dank. 
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onbaatzuchtige medewerking en vooral het plezier tijdens de intervisies. Jos Dobber, 
Tonnie Staring en Martijn Kikkert, dank voor de inspirerende samenwerking vanuit jullie 
projecten. 
Lieve Tammo, dank voor je trouwe vriendschap en het prachtige werk voor de omslag van 
het proefschrift. Helaas kon ik maar één van al die mooie ontwerpen uitkiezen.

Mijn beide paranimfen. Lieve Frederik, slechts 23 jaar nadat ik jou dezelfde eer mocht 
bewijzen sta jij nu aan mijn zijde. Met een wetenschappelijke output die nét iets hoger 
ligt heb je met verbazing mijn geploeter van de afgelopen 10 jaar gadegeslagen en grapte 
regelmatig “Ik durf het bijna niet te vragen…” Onze gedeelde interesses op het gebied 
van muziek en sport en de overeenkomstige neiging om hard om eigen grappen te lachen 
(waarschijnlijk genetisch bepaald, want Luc en Wisse hebben het ook) zijn me heel 
dierbaar.
Lieve Jonas, al 33 jaar mijn 2e broer en soulmate. We hebben aan een blik of een enkel 
woord genoeg om een situatie op waarde te schatten en jouw onweerstaanbare humor 
doet me altijd goed. De laatste jaren hebben we elkaar menigmaal uit het moeras 
van vastlopende onderzoeksellende weten te trekken en ik ben blij dat 2 jaar na jouw 
promotie, waarbij de rollen omgedraaid waren, jij vandaag naast mij staat.

Mijn collega’s uit het AMC, van wie ik met pijn in het hart afscheid heb genomen eerder dit 
jaar. Mijn directe collega’s in het bijzonder: Beste Jitschak, als collega en buurman hebben 
we jarenlang lief en leed gedeeld. Jouw cynische humor en opgewekte tegendraadsheid 
waren mij een dagelijks genoegen, vooral omdat daaronder een groot vakman met een 
warm hart schuilgaat. 
Lieve Marloes, jouw charmante bescheidenheid, grote kennis en zorgvuldigheid maken 
je tot een ideale collega, zeker voor 2 mannelijke (lees: slordige) collega’s. Dat je ondanks 
tegenwinden de o zo complexe PMU op hebt weten te zetten heeft diepe indruk op mij 
gemaakt. Daarnaast was je een rustpunt met veel gezelligheid op onze gang, waar ik graag 
kwam buurten. 
Lieve Jolanda, als leidinggevend duo hebben we mooie tijden beleefd en veel bereikt. 
Met je ongebreidelde optimisme, humor en standvastigheid was je voor mij een baken in 
de vaak woelige vaart. De beschouwende gesprekken over de eigenaardigheden van ons 
werk en het leven, vaak op het scheiden van de markt, waren me zeer dierbaar.
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Daarnaast wil ik Gerty, Eric, Ineke, Marieken, Wendy en alle medewerkers van de 
zorglijn Acute stoornissen, de secretariaten en de andere zorglijnen bedanken voor de 
buitengewoon prettige samenwerking. Annick, dank voor al je regelwerk.
Lieve Hiske, als maatje voor de GD-zaken heb ik met veel plezier met je samengewerkt. 
Je tomeloze energie en bruisende verschijning zorgen altijd voor leven in de brouwerij. 
Samen met Arjen vormden we een mooi team.
Ook de stafleden van de andere zorglijnen, Martijn, Pelle, Nienke, Ieke en Jan, dank 
voor de inspirerende omgeving in al die jaren, zowel in het AMC als tijdens de jaarlijkse 
hoogtestages. (bis, bis)
Beste Berthold en Damiaan, dank voor jullie steun en gelegenheid die jullie mij 
successievelijk als afdelingshoofd hebben geboden om dit onderzoek uit te voeren. 

Begin dit jaar heb ik de overstap gemaakt naar Rivierduinen. Scheiden doet lijden, maar 
daar heb ik inmiddels veel prettige samenwerking voor teruggekregen, met Cecile, die ik 
zeer dankbaar ben voor de geboden kans, Sonja, mijn “consiglieri” die een grote steun 
en toeverlaat is, mijn collega GD’s Tom, Maartje en Hanneke, mijn regio-DBZ Albert met 
wie het goed sparren is, de directies en alle kasteelbewoners. Daarnaast mijn zeer loyale 
directe collega’s Andrea en Nienke, en alle medewerkers van het FACT-team in Voorhout 
met wie ik, ondanks deze moeilijke tijden voor de GGZ, erg veel lol heb in de samenwerking 
door hun nuchterheid en grote dosis humor. 

Mijn ouders, lieve Jan en Hanneke, de gedrevenheid die jullie tot op de dag van vandaag 
kenmerkt heeft naast jullie liefde en trots ervoor gezorgd dat ik op dit punt in mijn leven 
ben gekomen. Ik ben jullie daar erg dankbaar voor en ben heel blij dat we nog zo actief 
met jullie de mooie dingen van het leven kunnen delen.
Mijn schoonouders, lieve Jan en Nancy, naast het geschenk van jullie fantastische dochter 
hebben jullie mij ook meegenomen in een nieuwe belevingswereld, waarbij de identificatie 
met Jan mijn beroepskeuze sterk heeft beïnvloed, waar ik tot op de dag van vandaag erg 
gelukkig mee ben. Dank voor jullie niet aflatende vertrouwen.

Tenslotte het basiskamp, het ijkpunt van alles in mijn leven. Lieve Luc en Jana, kinderen 
waren jullie toen ik aan deze lange reis begon, inmiddels zijn jullie uitgegroeid tot 
zelfstandige, liefdevolle en ondernemende volwassenen, die genieten van het leven. Het 
is een feest om jullie je eigen weg te zien gaan en te ervaren dat de band toch zo intens 
blijft. Luc, met onze verkokerde academische blik hebben we lange tijd te weinig oog 
gehad voor jouw ware talenten. Ik ben ontzettend trots hoe je die nu laat zien in je werk 
en het is een waar geschenk om je zo gelukkig te zien, samen met jouw lieve Bloem.



Addendum

148

A
D

D
EN

D
U

M

Jana, jij hebt een hele speciale bijdrage aan dit onderzoek geleverd door cruciale fouten 
in de data-invoer te ontdekken en te herstellen. Zo slim, vlot en bescheiden hoe je dat 
oploste is tekenend voor hoe je in het leven staat. 
En tenslotte Sacha, liefde van mijn leven en onvoorwaardelijke steun. Op ieder gebied 
zorg je voor complementariteit, waardoor ons leven steeds in evenwicht is. De afgelopen 
jaren waren onrustig door invloeden van buitenaf maar ook zelfgekozen hobbels, zoals 
de promotie, maar met jou aan mijn zijde heb ik de zekerheid dat we alles aankunnen. Ik 
geniet van het vooruitzicht dat we samen weer nieuwe paden kunnen inslaan.

En… Thank God It’s Friday ! 



Addendum

Nederlandse Samenvatting
List of publications

Dankwoord
Curriculum Vitae





Curriculum Vitae

151

A
D

D
EN

D
U

M

Emile Barkhof was born on August 1st  1963 in Nieuwer-Amstel, the Netherlands. After 
finishing Gymnasium in Haarlem, he went to medical school from 1982 to 1990 at the Vrije 
Universiteit in Amsterdam. After obtaining his medical degree in 1990, he first worked 
as a resident in neurology at the Academisch Ziekenhuis Utrecht, for 1,5 years under 
supervision of Prof. Dr. J. van Gijn. He then started to work as a resident in psychiatry at 
the Ursulakliniek, Wassenaar and afterwards Delta Psychiatric Center, Poortugaal. 
From 1992-1995 he received his training as a psychiatrist at Delta Psychiatric Center, 
Rotterdam/ Poortugaal, first under supervison of Prof. Dr. E.J. Colon and later of Dr. L. 
Timmerman. He followed supplementary training at RIAGG Rijnmond Noord-West, 
Rotterdam under supervision of Dr. M. Coopmans and at AZR Dijkzigt, Rotterdam in 
consultation-liaison psychiatry under supervision of Prof. Dr. R. van der Mast. His final 
thesis was entitled: “Effective ingredients in psychotherapy”. In October 1996 he was 
registered as a psychiatrist and psychotherapist. 
From 1996 to 2002 he worked as a managing psychiatrist at APZ Duin en Bosch, in Castricum 
and later in Purmerend. From 2002-2014 he worked at the department of psychiatry at 
Academic Medical Centre in Amsterdam, as managing psychiatrist of SPDC Z-O and later 
the Zorglijn Acute Stoornissen, and as deputy Medical Director. 
Since 1997 he has a small private practise at home. From March-July 2013 he was stationed 
in Bonaire as psychiatrist for the Jumelage-project.
Since april 2014 he is Medical Director at GGZ Rivierduinen, Oegtsgeest and psychiatrist 
at a FACT team in Voorhout. 
Emile is married to Sacha van de Lande. They have two children, Luc (23) and Jana (22). 
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