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Severe mental illness 

Many of us experience psychological problems at some point in our lives. Most of the 
time people can overcome these struggles on their own, with their loved ones, or with 
help from mental health care professionals. For some people, their problems become 
so severe that they need more intensive psychiatric care for longer periods of time. 
When their problems seriously affect their social lives, their professional careers and 
their ability to function in the community for a prolonged period of time, we speak of a 
severe mental illness (smi)1,2.

In the Netherlands, an estimated 1.6% of the people aged between 18 and 65, 
who receive mental health care in the Netherlands, suffers from a smi2. Approximately 
two thirds of these patients are diagnosed with schizophrenia or a related psychotic 
disorder2 which is characterized by a variable and fluctuating presentation of 
positive symptoms (such as hallucinations and delusions), negative symptoms (such 
as amotivation, social withdrawal and blunted affect) and cognitive deficits (such as 
planning, memory and attention issues)3. The remaining group with smi consists of 
patients with severe depression, bipolar disorder, personality disorder, developmental 
disorder or addiction2. Moreover, it is common for smi patients to have co-morbid 
psychiatric and somatic disorders4,5. The majority of smi patients receives mental health 
care within the community, but a small proportion of the smi patients are dependent on 
care in a residential psychiatric facility due to the consequences of their illness.

History and development of residential care

Psychiatric institutions have historically been located in relative isolation from society. 
They were the last resort of psychiatry and once admitted, a large number of these 
patients would remain in the institution for the rest of their lives. The general opinion 
was that the admitted patients were ‘incurable’ and they were thus ‘given up’6. However, 
in the last half of the previous century there was a shift from institutional care towards 
community care in most Western countries. This was due to the recognition of the 
poor condition of the old mental hospitals7, the introduction of the neuroleptics and 
an increased awareness that living in the community would promote social inclusion 
and role functioning8–10. The United States and many European countries have since 
then downsized and closed many psychiatric hospitals in the 1960s and 70s (e.g. in 
Italy and the United Kingdom). Community based mental health care services were 
developed to support patients with gaining and maintaining skills that are necessary for 
successful community living9. In the United Kingdom, it turned out that many previously 
hospitalized patients were able to live in the community; nevertheless a small group of 
patients remains in need of inpatient care11.
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Residential care in the Netherlands

In the Netherlands, the process of deinstitutionalization was not quite as rigorous. 
Although community services for mentally ill patients were evolving, there was no 
large movement of patients from mental hospitals to the community, at least not to 
the degree of other western countries7. In the 1980s, sheltered facilities were built to 
offer hospitalized patients a place within the community. These smaller-scale facilities 
would function as a bridge between psychiatric hospitals and society (De Nieuwe 
Nota, 1984). In sheltered facilities, patients usually have their own bedroom in a house 
within the community that they share with other patients12. The form and intensity of 
the support provided by health care workers depends upon the needs of the patient, 
and usually encompasses support with everyday tasks such as household activities, or 
by providing everyday life structure12. In the long-stay clinical care facilities patients 
generally share a house with others or have their own room in larger buildings at the 
site of a mental health organization. In these facilities, the nursing staff is available 
around the clock offering support with basic daily activities for the majority of patients. 
From the 1990s to the early 2000s, there was indeed a decrease in patients staying 
in the long stay clinical care institutions. However, the total number of people living 
residentially increased due to the growth of sheltered facilities13. The interpretation 
of the reduction of hospital beds in favor of the sheltered facilities can be ambiguous; 
it can be regarded as a positive change since sheltered facilities are considered a step 
towards independent living, but it can also be a new form of institutionalization13. 

Currently, approximately 26.000 people in the Netherlands live in long-term 
residential facilities, including sheltered living facilities (70%) and clinical care facilities 
(30%)14. Compared to other countries, the number of beds in the Netherlands is still 
large14 but the amount of patients staying in clinical facilities generally decreases or 
shows a smaller increase, and the growth of sheltered facilities now has come to a 
stop14. In the next few years, due to changes in laws and legislation, more patients will 
move from clinical facilities to sheltered facilities and from sheltered facilities into the 
community15. The ambition is to reduce the number of hospital beds in the Netherlands 
by 30% by 2020 as compared to 2008.

Residential smi patients

Patients who are admitted to residential facilities have often insufficiently recovered 
after previous hospitalizations. They usually find it difficult to take initiative, to make 
use of their strengths and to ask help from others16,17. Especially people who have been 
in residential care for a longer period of time have lost contact with the people they 
knew before their admission, and have thereby lost sight of their life outside of the 
residential facility. It must also be noted that patients are usually confronted with their 
illness in their late teens or early twenties, which is a time where people normally build 
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their social networks, finish school, and get a job. Instead, they have often lost friends, 
family ties were loosened, and they have left school without graduating or have been 
unable to get or keep a job. Thus, their psychiatric condition hampered participating 
in society and building a social network, which causes problems with functioning in 
the community2,18,19. In addition to these societal or environmental factors, social 
and everyday functioning is largely impacted by negative symptoms and cognitive 
deficits9,20–22. These aspects of illness are considered to be most profound in the 
residential patient group and are difficult to treat9,23,24.

Negative symptoms

Negative symptoms refer to the loss or reduction of functions and behaviors that are 
present in the general population. They encompass impairments in affect and emotion, 
social interaction, purpose and motivation25. The negative symptom construct includes 
blunted affect (reduced range of emotional perception, experience and expression), 
alogia (poverty of speech), anhedonia (reduced ability to experience pleasure), 
asociality (reduced social drive and interaction) and avolition/apathy (reduced desire, 
motivation, and initiative)26. They are most common in schizophrenia patients, but can 
also be present in other illnesses, such as bipolar disorder27. Negative symptoms are 
often present as early as the prodromal phase28–30. Although they are more prominent 
in chronic patients compared to first episode patients, they are generally assumed to be 
relatively stable and enduring31–33. Fluctuations in negative symptoms may occur during 
acute psychosis, when negative symptoms can be masked (or aggravated) by the clinical 
presentation of positive symptoms, or when they worsen after a psychotic relapse30. 

Cognitive deficits

Cognition is an umbrella term for mental processes that we use to perform goal-directed 
behavior. Cognitive functions include working memory (the ability to keep information 
active and to process this information), attention/vigilance (the ability to focus and 
maintain focused on a task, or the ability to direct attention to relevant stimuli), verbal 
learning and memory (the ability to store and retrieve verbal information), visual 
learning and memory (the ability to store and retrieve visual information), reasoning 
and problem solving (the ability to use information to draw conclusions, make 
decisions, conceptualize problems and generate solutions), speed of processing (the 
amount of time it takes to perceive and process information and/or to respond) and 
executive functions (the ability to plan, monitor and adjust goal-directed behavior)22,34. 
Cognitive deficits are common in psychiatric disorders24. For example, patients with 
schizophrenia generally show impairments in multiple cognitive domains35 and patients 
with bipolar disorder show a similar pattern but are usually less severely impacted36. 
In schizophrenia, cognitive problems are not merely a consequence of the disease 
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or the psychotic episodes, as they are often present before the onset of psychosis37. 
Cognition can deteriorate further after psychotic episodes, but is usually fairly stable 
within persons38,39. 

The impact of negative symptoms and cognitive deficits

The presence of negative symptoms often severely interferes with everyday functioning, 
for example by impaired psychosocial functioning, reduced participation in leisure 
activities, fewer meaningful relationships, and impaired occupational functioning40–42. 
Cognitive impairments are also severely disabling, because we need our cognitive 
functions to plan, perform and succeed in all kinds of everyday tasks. Problems 
with cognition, and with executive functioning in particular, can impair vocational 
functioning and social functioning as well as basic activities of daily living22,42–44. 
Cognitive functioning is not only a predictor for psychosocial functioning and community 
functioning, but also for the degree of care dependency45,46 and quality of life47. Further, 
it influences the ability to benefit from psychosocial rehabilitation and hampers 
functional recovery22. In addition, both cognitive deficits and negative symptoms have 
an impact on somatic health, as they provide additional barriers with maintaining or 
even starting a regular exercise routine and adopting a healthy diet48. Thus, they also 
affect the lifestyle behaviors, which have been related to the elevated prevalence of 
metabolic syndrome and the shortened life expectancy of smi patients due by large to 
cardiovascular diseases49,50. The profound impact of negative symptoms and cognitive 
deficits on various aspects of functioning and well-being stresses the need for research 
contributing to the knowledge of these disabling characteristics, and for the evaluation 
of methods to reduce their impact on patients’ everyday lives. 

Disentangling negative symptoms

The lack of successful treatments for negative symptoms is a serious unmet need in 
the treatment of patients with smi20,21. The development of treatment for negative 
symptoms is complicated by their heterogeneity, which is not yet fully understood. When 
symptoms or groups of symptoms respond differently to treatment, evaluating change in 
global negative symptoms could average out individual differences in responsiveness to 
treatment in clinical trials, which may lead to false negative findings26. Therefore, efforts 
have been made to define more homogenous subgroups within negative symptoms. A 
first distinction was proposed in the 1980s, between primary and secondary negative 
symptoms51. Although similar in clinical presentation, primary symptoms refer to 
those negative symptoms that are core features of schizophrenia. Secondary negative 
symptoms are a consequence of factors other than the pathology of schizophrenia per 
se, such as depressive symptoms, anxiety, antipsychotic medication, perceived stigma, 
cognitive deficits and environmental deprivation30,51. Secondary negative symptoms are 
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thought to disappear or diminish when their underlying cause is addressed51. However, 
not all secondary negative symptoms respond to treatment and they can be enduring as 
well52. So far, treatments targeting enduring negative symptoms have failed to achieve a 
reduction of these symptoms. 

Social amotivation and expressive deficits

The latest efforts in disentangling the negative symptom construct have taken a 
dimensional rather than a categorical approach. For a decade now, researchers have 
investigated a division into separate clusters of negative symptoms. Although the use 
of different negative symptom instruments and differences in terminology complicate 
a clear definition, there is consensus on the division into a motivational subdomain 
and an expressive subdomain23,53. The literature on this subdivision is dominated by 
studies using the Scale for the Assessment for Negative Symptoms (sans)54, in which 
the motivational subdomain consists of the subscales anhedonia, asociality and 
avolition, and the expressive domain includes the blunted affect and alogia subscales. 
Thus, both subdomains are associated with reduced self-initiated behavior, with the 
motivational subdomain reflecting a reduced drive (interest, motivation) to engage in 
social interactions, and the expressive domain reflects a reduced emotional perception 
and a reduced verbal output. Although the evidence for these subdomains is quite 
established, there are a number of questions that warrant further research. 

First, it is not clear whether the subdomains can be distinguished in patients with a 
severe course of illness, since most studies have investigated relatively young patients in 
the early stage of their illness55,56. Further, although the Positive and Negative Syndrome 
Scale (panss)57 is widely used in both research and clinical practice, only two studies 
have investigated the subdomains using the panss56,58. Though one study included a 
group of patients with a chronic psychotic disorder, these patients participated in a 
medication trial in which selection bias and generalizability to patients stable on 
medication may be an issue58. Both studies using the panss have indeed found a 
motivational and expressive domain. To investigate whether the division in subdomains 
can be replicated in an unbiased severely ill population (i.e. not selected based on 
participation in a treatment trial), we performed a factor analysis on panss items in 
outpatients and residential patients with a duration of illness of 5 years or more. The 
results are presented in chapter 2. 

Second, the functional and clinical correlates of each subdomain seem to be 
different. The literature is not consistent on these relationships, although the 
motivational subdomain is most often seen as the major cause of functional problems, 
while the expressive subdomain is usually reported to be less important for functional 
outcomes23,53. If the domains relate differentially to outcomes, one may not only be 
able to predict (to some extent) outcomes based on the profile of negative symptoms, 
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but also direct treatment accordingly. In chapter 2, we therefore also cross-sectionally 
investigated the relationship between the subdomains and functioning.

Third, the course of these subdomains over time remains unclear. The course of 
each subdomain may differ from the course of global negative symptoms which could 
also be masked when investigated together. It is possible for example, that changes in 
expressive deficits are more easily detected because they can change even during an 
interview. The motivational domain is evaluated based on engagement in the social 
environment, which takes more time to change. On the other hand the expressive 
domain may be more stable as it has been related to cognitive deficits59, which are 
constant over time38,39. We investigated the course of sa and ed over a period of six 
years and investigated whether sa and ed could predict functioning and quality of life six 
years later in chapter 3. Furthermore, we examined whether subgroups with a different 
course of sa and ed could be identified and whether these subgroups could predict the 
level and course of outcome over a time period of six years.

 

Moving forward in the treatment for residential patients

A better understanding of negative symptoms may ultimately lead to treatments that 
are able to reduce the level of negative symptoms. However, symptomatic relief is not 
always enough to improve functioning or well-being. At the same time, people can 
develop a new meaning and purpose in life despite enduring symptoms60 or in other 
words: learning to live better in the face of mental illness61. The personal and unique 
process of adapting to the limitations that are caused by aspects of the illness is called 
recovery60. The task of the mental health care professional is to support patients with 
their recovery, by supporting and encouraging them in their needs, wishes and goals. 
The care for smi patients therefore no longer merely constitutes the relief of symptoms, 
but also involves support with developing a new meaning and purpose in order to live a 
fulfilling and satisfying life60. The wishes and goals that smi patients have in this process 
are not different from those of people without a mental illness. They include social 
and intimate relationships, having a place of their own, having a job, physical health, 
financial independence and being accepted as a person19,62,63. 

Despite the movement towards recovery-oriented care, research on recovery-
oriented interventions and methods for residential patients is scarce and there is a 
lack of evidence-based interventions for this population64. Several factors influence 
recovery processes, including negative symptoms and cognitive deficits, but also other 
aspects such as (internalized) stigma and demoralization. Furthermore, the residential 
environment can evoke passivity, dependence and an unhealthy lifestyle as a result 
of the hospital routine. In the hospital environment, many tasks are taken over by the 
staff and there are often limited opportunities for adopting healthy lifestyle behaviors. 
One way of supporting patients with their recovery process is through adaptation of 
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the environment, so that the person is able to “make the best use of their residual 
capacities” and can function on the highest level possible65. We have adopted this 
environmental approach with two interventions evaluated in this dissertation. The 
first aimed to reduce the impact of cognitive deficits on everyday functioning and is 
described in chapters 4 and 5. The second is an intervention aimed at reducing the 
impact of environmental factors of residential facilities on lifestyle behaviors, described 
in chapter 6. 

Reducing the impact of cognitive deficits

Pharmacological agents, mainly the newer antipsychotics, have been shown to have a 
positive but small effect on cognitive functioning in some studies24,66,67. Although there 
are trials investigating add-on medication to enhance cognitive functions, at present 
there is no pharmacological treatment that improves cognitive functioning with a 
large effect size68. Younger patients are thought to be more responsive to medication 
or other forms of treatment that aim to enhance cognitive capacity, because of their 
greater neuroplasticity than older patients69. Cognition has also been the target of 
psychosocial interventions. Roughly two types of strategies can be defined: restorative 
and compensational approaches.

Restorative versus compensatory approaches 

Restorative interventions aim to achieve durable improvement in functioning by 
improving the performance on one or more cognitive domains, for example through 
repeatedly practicing computer tasks or games70. Drill-and-practice techniques have 
shown to improve a variety of cognitive functions, such as attention, speed of processing 
and memory71. Cognitive training may be limited to rote learning of skills, as in drill-and-
practice training, but several studies have also used training of cognitive strategies to 
improve memory, attention and executive functioning72,73. For restored or enhanced 
cognitive functions to improve functional or psychosocial outcomes, transfer to other 
tasks at home or at work is essential. It has been recognized that this generalization 
to other activities does not usually take place spontaneously. Additional rehabilitation 
programs in which the patient can practice their cognitive skills in real-world settings do 
increase the impact on (psychosocial) functioning74. With additional programs, patients 
are provided the opportunity to put their enhanced cognitive capacities into practice, 
which has a higher chance of generalization74. Combining restorative approaches and 
supported education or vocational programs shows promise in improving durable 
functional outcomes75,76. However, some studies have reported that restorative 
techniques do not have an additional effect to that of rehabilitation programs alone77,78.

Compensatory treatments do not aim to restore cognitive functions themselves but 
they target the performance of everyday tasks in a more direct way, through bypassing 
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cognitive functions. Cognitive Adaptation Training (cat) is a compensatory training with 
an individually tailored approach79–82. That is, compensatory strategies used with cat 
are based on the individuals’ specific problems in daily life, and are adapted to the 
level of cognitive impairment and the characteristic behavior of the person. By using 
environmental supports, such as checklists, alarms or pill containers, the extent to which 
patients need to rely on their cognitive functions is reduced. The supports are set up in 
the patient’s own living environment, or in the working area, where activities actually 
take place. Several studies on the effects of cat in schizophrenia outpatients have 
shown that cat improves everyday functioning, quality of life, medication adherence 
and reduces relapse rates in outpatients with schizophrenia80,81,83. Compensatory 
treatments may be especially suited for residential patients whose cognitive and 
functional deficits can be considered to be most severe84. Moreover, cat focusses on 
simple daily living activities which fits the level of support that these patients need.

Reducing the impact of the obesogenic environment

Negative symptoms, cognitive deficits and other factors such as side-effects of 
medication (including increased appetite and sedation) pose difficulties for patients to 
adopt a healthy lifestyle85. On top of that, residential facilities usually offer unhealthy 
meals (e.g. salty meals from a central kitchen, high-calorie snacks and food low in 
fibers), and few opportunities for exercise86. This is referred to as an obesogenic 
environment87. There is a growing awareness that mental health professionals have 
underestimated the effect of lifestyle factors and that mental health services should 
play an important role in promoting a healthy lifestyle88,89. Lifestyle is obviously related 
to physical health, and has a great impact on cardiometabolic risk factors such as waist 
circumference, triglycerides, fasting glucose90. Considering the dramatically elevated 
prevalence of metabolic syndrome and the shortened life expectancy of smi patients 
due to cardiovascular diseases49,50, efforts to improve the lifestyle of smi patients are 
necessary to reduce these cardiometabolic risk factors.

Lifestyle and mental well-being

Besides having an effect on physical health, lifestyle is an important factor for mental 
well-being. A healthy lifestyle, such as regular physical exercise and a healthy diet, has a 
positive effect on psychopathology and can also be seen as a form of daytime activities89. 
Furthermore, a healthy lifestyle is important for preserving and optimizing cognitive 
capacities89. Research has shown that exercise programs or nutritional interventions 
can have a positive effect on several aspects of well-being, such as psychotic symptoms, 
anxiety, stress, depression and quality of life91–94. Generalizability to residential patients 
is difficult however, because most studies evaluating psychosocial effects of lifestyle 
interventions have only included outpatients. Only one study so far evaluated a 
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lifestyle intervention in long-term hospitalized patients who were overweight or obese, 
showing improvements in quality of life after three months but no changes in psychotic 
symptoms95. 

Because of the role of the residential environment in health behaviors and because 
small lifestyle changes can have a large impact on health status96, a small change 
approach was adapted in an effort to change the obesogenic environment of residential 
smi patients in the Effectiveness of Lifestyle Interventions in Psychiatry (elips) study97. 
The primary aim was to reduce the cardiometabolic risk factors that contribute to the 
increased morbidity of cardiovascular disease in these patients compared to the general 
population. The secondary aim was to investigate the effect of the lifestyle intervention 
on psychosocial outcomes. The results of the intervention on psychosocial outcomes 
are presented in chapter 6. 

Outline of this dissertation

In this dissertation we address factors that influence the recovery process of residential 
patients with a smi, with a focus on negative symptoms, cognitive deficits and lifestyle. 
In chapters 2 and 3, we aim to contribute to the understanding of negative symptoms 
by investigating their subdomain structure, longitudinal course and the impact on 
functioning and quality of life. In chapter 4, we describe the results of a pilot study 
on Cognitive Adaptation Training (cat), a psychosocial intervention aimed at the 
reduction of the impact of cognitive deficits on everyday functioning. The rationale 
and study design of the multicenter rct on cat are described in chapter 5. In chapter 
6 we describe the results of the Effectiveness of Lifestyle Interventions in Psychiatry 
(elips) study, aimed at the reduction of the impact of the obesogenic environment on 
psychosocial functioning. Finally, in chapter 7, the clinical and scientific implications of 
the work united in this dissertation is discussed and suggestions for further research 
are proposed.
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Abstract

Research suggests a two factor structure for negative symptoms in patients with 
psychotic disorders: social amotivation (sa) and expressive deficits (ed). Applying this 
two-factor structure in clinical settings may provide valuable information with regard 
to outcomes and to target treatments. We aimed to investigate 1) whether the factor 
structure is also supported in chronically ill patients with a psychotic disorder and 2) 
what the relationship is between these factors and functioning (overall functioning and 
living situation), depressive symptoms and quality of life. 1157 Patients with a psychotic 
disorder and a duration of illness of 5 years or more were included in the analysis 
(data selected from the Pharmacotherapy Monitoring Outcome Survey; phamous). A 
confirmatory factor analysis was performed using items of the Positive and Negative 
Syndrome Scale that were previously identified to reflect negative symptoms (n1-4, n6, 
g5, g7, g13, g16). Subsequently, regression analysis was performed on outcomes. The 
results confirmed the distinction between sa (n2, n4, g16) and ed (n1, n3, n6, g5, g7, 
g13) in chronically ill patients. Both factors were related to worse overall functioning as 
measured with the Health of the Nation Outcome Scales, ed was uniquely associated 
with residential living status. Higher scores for sa were associated with more depressive 
symptoms and worse quality of life. Thus, sa is most strongly related to level of social-
emotional functioning, while ed is more related to living situation and thereby indicative 
of level of everyday functioning. This subdivision may be useful for research purposes 
and could be a valuable additional tool in clinical practice and treatment development.
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Introduction

Negative symptoms, such as flattened affect, social withdrawal, apathy and avolition, 
are core symptoms of psychotic disorders, most notably schizophrenia. At least half 
of the patients with schizophrenia suffers from negative symptoms1, which are often 
already present in the prodromal phase2 and are relatively stable across the course 
of illness3. Negative symptoms have an invalidating impact on patients’ functioning4–6 
and are associated with lower quality of life7. Despite the increased focus on negative 
symptoms as a subject of research, there is still a paucity of (psychosocial) interventions 
effective in reducing them. Many patients are left with negative symptoms after their 
positive symptoms have been partially or completely managed by antipsychotic 
medication8. The lack of substantial improvement in everyday functioning after 
antipsychotic treatment may therefore be impeded by enduring negative symptoms9.

An accumulating body of research suggests that negative symptoms are 
multidimensional10. Factor analytic studies across different instruments consistently 
cause two factors to emerge, namely social amotivation (sa) and expressive deficits 
(ed)11–14. The sa subdomain encompasses social and emotional withdrawal and speaks 
to involvement with the environment15. It refects a reduction of interest in social 
interactions and life events, and a reduction of self-initiated or maintained behaviors 
with regard to social events. sa has been linked to deficits in anticipatory pleasure (i.e. 
failure to signal the salience of positive events), thereby losing the drive to engage in 
(social) situations and activities15–17. Thus, sa can be interpreted as a ‘loss of interest’13. 
The ed subdomain involves directly observable components such as diminished facial 
expression, poverty of speech and blunted affect10,15. ed is a reduction of verbal and 
non-verbal emotional responsiveness, reflected by a reduction of communicative 
expression. ed has been associated with impaired neurocognition 11,15,18 and may reflect 
a ‘loss of initiative’13. 

Both factors seem to affect functional and psychosocial outcomes differently10,19–21. 
This has important implications, because many (treatment) studies use total negative 
symptoms scores, which could average out relationships that are mainly driven 
by one of the subdomains. That is, when subjects demonstrate different scores 
on each subdomain (high on sa and low on ed or vice versa), their total of negative 
symptoms may be similar, while their relationship with outcomes could be different 
as this may be driven by one factor. Therefore, a distinction in subdomains, and more 
importantly the understanding of possible differential correlates of these factors, could 
be of importance for clinical diagnosis, therapeutic decision-making and research on 
treatment development10,11. Literature suggests that sa is most strongly associated with 
functional outcomes such as employment, number of hospitalizations, instrumental 
role performance and family functioning10,14,22,23 and that males may score higher on 
sa than ed 14. However, the role of ed is less clear. Components of ed such as blunted 
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or flat affect have been associated with poor social functioning and quality of life as 
well24,25, but ed shows weaker associations with outcomes than sa14 or has no additional 
predictive value after controlling for sa16. Therefore, sa is often seen as the key 
contributor to the relationship between negative symptoms and functional outcomes20. 
The majority of studies investigating the correlates of both domains have focused on 
functional outcomes and less on other aspects, such as depressive symptoms, which are 
common in psychotic disorder26, and quality life. Investigating whether the subdomains 
differentially relate to quality of life, can guide treatment strategies to more specific 
targets. For depressive symptoms, a differential relationship of the subdomains could 
clarify the inconsistencies in the literature with regard to the association between 
global negative symptoms and depressive symptoms. However, correlational analysis in 
one study showed no relationship of either factor with depressive symptoms, but did 
show an association between sa and quality of life13. 

The two factors have been mostly established in samples of patients with recent 
onset psychosis10,11,13, but one study established the factor structure in patients with 
chronic psychosis and a longer duration of illness22. As a consequence, little is known 
about this factor structure in patients with a psychotic disorder with a longer duration 
of illness. Considering the paucity of studies investigating the subdomains in chronic 
populations, replication of the factor structure in this population is needed. And, if the 
factor structure is replicated, the relationship between these factors and functional 
outcomes and psychosocial well-being should be examined. Therefore, we aimed to 
investigate 1) whether the factor structure of negative symptoms can be replicated in 
chronically ill patients with a psychotic disorder and 2) the relationship between these 
factors and functioning (overall functioning and living situation), depressive symptoms, 
and quality of life.

Methods

Participants

Data were selected from the Pharmacotherapy Monitoring Outcome Survey 
(phamous). phamous is an annual screening of mental and physical health of patients 
using antipsychotics and receiving mental health care in the North of the Netherlands. 
We included all patients between 2011 and 2013, diagnosed with a psychotic disorder, 
with a duration of illness of more than 5 years and of whom the Positive and Negative 
Syndrome Scale (panss) items n1-4, n6, g7, g13 and g16 were available (items 
previously identified13). When multiple screenings were available of the same patient, 
the most recent record was selected unless an older record was more complete. Data 
were collected in accordance with the latest version of the Declaration of Helsinki. 
Data were collected for diagnostic purposes, no interventions outside standard care 
were performed. The procedures were in accordance with local and international 
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rules, as confirmed by the local ethical committee of the University Medical Center 
of Groningen, who stated that use of anonymized data from the phamous protocol 
for research purposes does not fall under the scope of the Medical Research Involving 
Human Subjects Act and therefore does not need to undergo a prior review by the 
medical ethical committee. 

 

Assessment measures

The interviews and clinician-rated scales used in this study were assessed and rated by 
a trained research nurse, each patient was rated by one nurse.

 

Functional outcome

Functional outcome was measured with the Health of the Nation Outcome Scales 
(honos)27. The items of this clinician-rated instrument were scored on a five point 
scale ranging from ‘no problem’ to ‘severe to very severe problem’. The honos consist 
of 4 subscales: behavioral problems, impairment, symptomatic and social problems. 
The honos has shown moderately high internal consistency and moderate interrater 
reliability27. 

Furthermore, living situation (living in the community versus residential living) was 
used as a second measure of functional outcome. Patients who were living on their 
own, with family, friends or other housemates were characterized as ‘living in the 
community’, whereas patients who were living in sheltered or clinical care facilities fell 
into the ‘residential living’ category.

Symptom assessment

Symptomatology was measured with the Positive And Negative Syndrome Scale (panss), 
a commonly used semi-structured interview including three subscales, namely positive 
symptoms, negative symptoms and general pathology28, on a seven point scale ranging 
from ranging from ‘absent’ to ‘severe’. The panss has shown high internal consistency 
and good construct validity28. 

Depressive symptoms were measured with the Calgary Depression Scale for 
Schizophrenia (cdss)29, a structured interview with nine items on a four point scale, 
ranging from ‘absent’ to ‘severe’. Depression as measured with the cdss can predict 
outcomes differentially from negative symptoms. 

Quality of Life

Quality of life was measured using the Manchester Short Assessment of Quality of Life 
(mansa). The mansa is a self-report questionnaire and addresses patients’ satisfaction 
within several psychosocial domains, including satisfaction with life as a whole, job (or 
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sheltered employment), training/education, or unemployment/retirement), financial 
situation, number and quality of friendships, leisure activities, accommodation, 
personal safety, people that the patient lives with (or living alone), sex life, relationship 
with family, physical health, and mental health30. The twelve items that are rated on a 
seven point scale (‘could not be worse’ to ‘could not be better’) were used for analysis 
(the other four items are dichotomous (yes/no) and were excluded for methodological 
reasons). The mansa has good construct validity and internal consistency30. 

Statistical analysis 

Confirmatory factor analysis

Based on previous work13, the presupposed two factor structure of sa and ed was 
evaluated through confirmatory factor analysis (cfa) with the computer program 
Mplus version 731. sa (factor 1) and ed (factor 2) were entered as latent variables of 
the nine panss items. Because of violation of the multivariate normality assumption, 
the items were entered according to an ordinal scale using a polychoric correlation 
matrix. Furthermore, a robust weighted least squares estimator (wlsmv) was used, 
as recommended by the literature31–34. To measure the goodness-of-fit (gof) of the 
factor structure, the following indices and cut-off criteria were used: the Comparative 
Fit index (cfi > .95), the Goodness-of-Fit index (gfi > .95), the Tucker-Lewis index (tli 
>.95), the Root Mean Square Error of Approximation (rmsea < 0.06), and the Weighted 
Root Mean Square of Residuals (wrmr < 0.90)31. Significantly correlated residuals were 
introduced into the model.

Regression analysis 

Hierarchical multiple regression models were used to investigate the associations 
between sa and ed scores on the one hand (independent variables) and honos, cdss and 
mansa total scores and honos subscale scores on the other hand (dependent variables), 
while controlling for positive symptoms (total score of panss positive symptoms 
subscale), age, gender and antipsychotic medication (expressed in chlorpromazine 
equivalents35). sa (total score of panss items n2, n4, g16) and ed (total score of panss 
items n1, n3, n6, g5, g7 and g13) were entered in the first block, positive symptoms, 
age, gender, and antipsychotic medication were entered in the second block. A logistic 
regression model was used to examine the relationship between the negative symptom 
factors (independent variables) and living situation (dependent variable; 0 = non-
residential, 1 = residential) controlling for the same confounders. All statistical analyses 
were performed with ibm spss Statistics version 22 (ibm Corp, Armonk, ny).
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Results

Patient characteristics

In total, 1157 patients fulfilled the inclusion criteria. Baseline demographic and 
clinical characteristics are presented in Table 1. Patients were mostly male with a mean 
age of 45 years and they had been ill for 18,5 years on average (time since first psychotic 
episode). The majority of the patients were diagnosed with schizophrenia.

Total sample Non-residential Residential

Variables n=1157 Range n=693a Range n=390a Range p
Demographics
Age 44.3±10.8 19-72 43.6±10.5 19-71 46.0±11.2 21-72 <.001
Duration of illness 18.5±9.7 5-55 17.2±8.9 5-55 21.1±10.7 5 –54 <.001
Gender, % Male 775(67.0) 435(62.8) 295(75.6) <.001
Living situation
  Independent without partner 474(41.0) 474(68.4) -
  Independent with partner 122(10.5) 122(17.6) -
  With family/others 97(8.4) 97(14.0) -
  Sheltered living/social pension 247(21.3) - 247(63.3)
  Long-stay clinical facilities 143(12.4) - 143(36.7)
  Other/unknown 74(6.4) - -
Diagnosis
  Schizophrenia 848(73.3) 466(67.2) 322(82.6) <.001
  Schizoaffective disorder 180(15.6) 127(18.3) 44(11.3) .002
  Psychotic disorder nos 98(8.5) 78(11.3) 16(4.1) <.001
  Schizophreniform disorder 18(1.6) 15(2.2) 3(0.8) .135
  Delusional disorder 13(1.1) 7(1.0) 5(1.3) .765
  Psychiatric comorbidityb 340(29.4) 170(24.5) 145(62.8) <.001
    Substance abuse 137(11.8) 71(10.2) 57(14.6) .081
    Developmental disorder 24(2.1) 13(1.9) 10(2.6) .537
    Anxiety disorder 25(2.2) 17(2.5) 6(1.5) .411
    Somatoform disorder 1(0.1) - 1(0.3) .360
    Personality disorder 155(13.4) 78(11.3) 64(16.4) .025
    Intellectual disability 37(3.2) 15(2.2) 19(4.9) .011
Antipsychotic medication
  None 76(6.6) 55(8.0) 20(5.1) .082
  Clozapine 335(29.0) 140(20.2) 177(45.4) <.001
  Risperidone 194(16.8) 76(11.0) 37(9.5) .542
  Olanzapine 207(17.9) 120(17.3) 68(17.4) .934
  Aripiprazol 157(13.6) 105(15.2) 41(10.5) .036
  Quetiapine 107(9.2) 73(10.5) 27(6.9) .039
  Haloperidol 75(6.5) 32(4.6) 17(4.4) .880
  Otherc 308(26,6) 195(28.1) 166(42.6) <.001
Nr of antipsychotics 1.2±0.6 0-4 1,1±0.5 0-4 1.4±0.7 0-4 <.001
cpz equivalent (mg/d)d 350[150;600] 300[115;525] 480[225;750] <.001
Nr of concomitant medications 2.4±2.7 0-16 1.8±2.1 0-15 3.7±3.1 0-16 <.001
Outcomes
  panss total 51.9±15.7 30-132 48.2±13.7 30-100 57.3±16.7 30-132<.001
  panss positive 12.1±4.8 7-38 11.4±4.4 7-31 13.0±5.3 7-38 <.001
  panss negative 13.8±6.0 7-42 12.4±5.1 7-32 16.1±6.5 7-42 <.001
  panss general 25.9±7.9 16-69 24.4±6.8 16-50 28.1±8.6 16-69 <.001
  panss social amotivation 5[3; 8] 3-20 5 [3; 7] 3-17 6 [4; 9] 3-16 <.001
  panss expressive deficits 9[7; 13] 6-34 8 [6; 12] 6-27 11 [8; 15] 6-34 <.001
  honos total 9.5±5.7 0-37 8.1±5.1 0-26 11.7±5.1 0-37 <.001
  cdss total 2.5±3.1 0-17 2.5±3.2 0-17 2.3±2.7 0-12 .384
  mansa total 59.2±12.1 14-84 59.6±11.4 26-84 59.0±13.2 14-84 .457

Table 1. Baseline 
clinical and demo-
graphic characte-
ristics (n=1157). 
aOf 74 patients the 
living situation was 
unknown. bNr of 
patients with one 
or more comorbid 
psychiatric disor-
ders, most comor-
bid disorders were 
personality disor-
ders (19.0%) and 
substance abuse 
disorders (16.8%). 
cOther medication 
included: zuclopen-
tixol (22.7%), pa-
liperidon (13.7%), 
flupentixol (9.3), pi-
mozide (7.6%), mis-
cellaneous (46,7%). 
dChlorpromazine 
equivalents of an-
tipsychotic dosage 
were calculated ba-
sed on Gardner and 
colleagues29.
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Univariate proportions of the items
Category

panss item* 1 2 3 4 5 6 7 Factor 
loading

Factor 1 (social amotivation)
 n2 Emotional withdrawal 0.408 0.274 0.167 0.114 0.027 0.01 0.001 0.938
 n4 Passive/apathetic 0.367 0.243 0.208 0.088 0.072 0.02 0.001 0.872
 g16 Active social avoidance 0.593 0.207 0.135 0.035 0.024 0.004 0.002 0.674
Factor 2 (expressive deficits)
 n1 Flat affect 0.361 0.22 0.199 0.118 0.095 0.003 0.005 0.821
 n3 Poor rapport 0.58 0.171 0.183 0.041 0.016 0.006 0.003 0.847
 n6 Lack of spontaneity 0.596 0.145 0.161 0.064 0.022 0.01 0.002 0.793
 g5 Mannerisms and posturing 0.707 0.144 0.124 0.014 0.004 0.004 0.003 0.504
 g7 Motor retardation 0.649 0.152 0.147 0.046 0.004 0.002 0 0.651
 g13 Avolition 0.709 0.128 0.114 0.04 0.009 0.001 0 0.585

Factor analysis

In Table 2 we present the results of standardized factor loadings with significant 
correlated residuals. The goodness of fit indices for the cfa are good according the 
criteria given in the literature36. The rmsea is 0.06 (ci 90%: 0.05 – 0.07), the wrmr is 
0.86 31, cfi  is 0.99 and tli is 0.98. All factor loadings are above 0.5.

Hierarchical regression

Data distributions were examined for linearity and normality. cdss scores and honos 
behavioral problems scores were positively skewed. The distribution was improved 
after applying square root transformations. Furthermore, there was no evidence for 
multicollinearity in the regression models. Hierarchical regression analyses were 
performed to investigate the relationship between both sa and ed and the outcomes. 

The analyses revealed that higher sa was significantly related to worse overall 
functioning (honos total score), more depressive symptoms (cdss) and worse quality 
of life (mansa) (results of the final models are shown in table 3). For the honos 
subscales, higher sa was associated with symptomatic problems and social problems 
(see Supplementary Table 1). The observed associations remained significant after 
controlling for positive symptoms, age, gender and antipsychotic medication. 

With regard to ed, higher scores were related to significantly worse overall 
functioning (honos total score). A positive relationship between ed and quality of life 
was found, indicating that higher ed was associated with higher quality of life. Higher ed 
scores were associated with higher scores on the honos impairment subscale (cognitive 
and physical or disability problems), the behavioral problems subscale and the social 
problems subscale. Logistic regression analyses revealed that ed was associated with 
residential living status (living in sheltered or clinical care facilities), which remained 
significant after controlling for confounders (Table 4).

Table 2. Results of 
confirmatory factor 
analysis: univar-
iate proportions 
of the items and 
factor loadings of 
items n1-4, n6, g5, 
g7, g13 and g16 
of the panss (n 
= 1157). *signifi-
cantly correlated 
residuals: n1 with 
n2,n6,g7,g13,g16; 
n2 with n4; n6 
with n3,g7; g5 with 
g7,g16.
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Stepa Variables b or 95% c.i. for or
1 Social amotivation -.053 .948 .893 - 1.007

Expressive deficits .118 1.126  1.080 - 1.174*
panss positive .049 1.050 1.018 - 1.083*
cpz equivalent .001 1.001 1.001 – 1.002*
Age .019 1.019 1.006 – 1.033*
Gender -.531 .588 .428 - .808*

Discussion 

In this study we established that the negative symptoms factor structure consisting of 
social amotivation (sa) and expressive deficits (ed) also holds in a chronic population 
with psychotic disorders. It thereby extends previous reports demonstrating two 
separate factors of negative symptoms in patients in the early phase of their psychotic 
illness13 and factor analytic studies using the Scale for Assessment of Negative 
Symptoms (sans)37 or the Schedule for Deficit Syndrome (sds)38 (see for an overview39). 
Furthermore, the sa factor was associated with more depressive symptoms and worse 
quality of life, while the ed factor was most importantly related to residential living 
status. These relationships were not affected by positive symptoms, age, gender or 
antipsychotic dosage.

The replication of the dimensional structure of negative symptoms provides good 
support for the subdomains across the course of illness, which was not yet firmly 
established in chronic samples. Furthermore, the dimensional structure of the panss 
is an important addition to the factor analytic studies using the sans and sds, because 
the panss is widely used in clinical trials as well as in clinical practice and recognized 
as an appropriate tool for assessing negative symptoms40. As such, subdomains sa 
and ed can be used to assess differences in treatment response and eventually guide 
clinical practice in choosing a treatment strategy. There are a few notable differences 
in the panss factor analytic results compared to other instruments that should not go 
without mention. The main difference between the sans studies and our results, is that 
panss avolition item (g13) loads on ed, while the sans avolition items load on sa. panss 
ratings for avolition are merely based on observed behavior and could therefore be 
rated as a disturbance in willful initiation of behavior or facial expression, whereas the 

Table 4. Logistic 
regression model 
for living situation: 
admission to shel-
tered/clinical facility 
(n = 1018). arefer-
ence category: non- 
residential living.*p 
< .001.

honos (n = 715)a cdss (n = 588)b mansa (n = 777)c

Step
Variable 
added β t p Adj. 

R2 β t p Adj. 
R2 β t p Adj. 

R2 
1 sa .173 3.925 <.001 .158 .227 4.419 <.001 .066 -.184 -3.908 <.001 .032

ed .127 2.914 .004 .037 .733 .464 .096 2.047 .041
2 panss 

positive
.341 9.911 <.001 .272 .150 3.624 <.001 .102 -.200 -5.416 <.001 .086

cpz eq .065 1.936 .053 -.048 -1.177 .240 .031 .866 .387
Age .029 .906 .365 -.079 -1.964 .050 .137 3.886 < .001
Gender .023 .699 .485 -.130 -3.236 .001 -.066 -1.855 .064

Table 3. Hierarchi-
cal multiple regres-
sion models for 
functioning, quality 
of life, depressive 
symptoms. Overall 
adjusted models:  
aR2 = .278, F(6.708 
= 45.357, p < .001. 
bR2 = .111, F(6.576) 
= 12.035, p <.001. 
cR2 = .093, F(6.751) 
=  12.858, p <.001.  
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sans avolition items may be rated more of a social motivational deficit13. Furthermore, 
the avolition item of the panss (g13) and the mannerisms and posing item (g5), which 
also loads on the ed factor in our study, have previously been reported as part of 
the disorganized factor of the panss. These items were nevertheless included in our 
analysis, because previous work showed that the factor loadings warranted inclusion in 
ed and that removal of these items did not improve the model fit13. The current factor 
loadings of g5 and g13 were comparable to this previous study.

The value of the distinction in subdomains is its relationship with functional and 
clinical outcomes41. Most importantly we found that higher ed was related to residential 
living (i.e. living in a sheltered or clinical care facility), while sa was related to more 
depressive symptoms and lower quality of life. Residential patients generally have 
a more severe course of illness and the poorest outcomes. This suggests that ed is 
more strongly associated with a more severe course of illness and poorer functional 
outcomes, contradicting evidence for sa as the key predictor of functioning14,22. A 
possible explanation for the relationship with residential living is that patients with ed 
seem more ‘ill’. That is, family, friends or health care workers may more often interpret sa 
as for example demoralization, indifference or laziness; extremes of ‘normal’ behavior. 
ed on the other hand, is more difficult to place within the frames of normal behavior 
and can seem more deviant and therefore lead to seeking help, for example in the form 
of admission to a residential care facility. Indeed, ed has been linked to neurocognitive 
deficits before11,13,15,18 and was related to the impairment subscale of the honos in this 
study (measuring cognition and disability) confirming higher disability and higher need 
for intensive (residential) care. Interestingly, these patients do not report lower quality 
of life than less disabled patients (given that higher ed was related to better quality of 
life; see also De Heer-Wunderink and colleagues42). The experience of a good ‘person-
environment fit’ by the residential group may in part explain these findings. 

Previous findings on the relationship between negative symptoms and depression 
have been inconsistent (i.e. some studies have reported an association43–45, while 
others have not46–48). Our findings indeed suggest a relationship between depressive 
symptoms and negative symptoms. However, this relationship seems to be limited to 
sa. This suggests that the inconsistency in the relationship between depression and 
negative symptoms may (in part) be explained by the subdomain structure of negative 
symptoms. That is, when subjects demonstrate different scores on each subdomain 
(high on sa and low on ed or vice versa), their total of negative symptoms may be similar, 
while their relationship with depression is different as this is driven by sa.

Quality of life was significantly associated with sa. This is in line with previous work13. 
In addition, we found a relationship between sa and the subscale social problems of the 
honos (Supplementary Table 1). Since quality of life has also been associated with social 
functioning49,50, this leads us to suggest that the relationship between sa and quality of 
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life is of an indirect nature. That is, sa causes problems with social functioning, which in 
turn has an effect upon the subjective quality of life. A mediation analysis demonstrated 
that the relationship between sa and quality of life was indeed influenced by social 
problems (partial mediation) (Supplementary Figure 1). However, since we did not 
explicitly state any hypothesis with regard to this relationship, this interpretation 
should be treated with caution. Higher ed was associated with better quality of life. The 
direction of this association is surprising and the strength of the association increased 
upon including positive symptoms in the regression model. This suggests that other 
factors influence this relationship, which makes this result difficult to interpret with the 
current data and deserves further investigation.

Taken together, our results seem to indicate that both factors differentially relate to 
distinct aspects of functioning. sa seems to be most strongly related to social-emotional 
aspects of functioning, reflected in associations with depressive and psychological 
symptoms (honos subscale) and quality of life. ed on the other hand, seems to be 
more strongly related to aspects of everyday functioning and behavioral problems, 
as reflected by its associations with living situation, cognitive and disability problems 
(honos impairment subscale) and the behavioral problems subscale of the honos.

Keeping in mind that replication is needed in both chronic and other samples, some 
clinical implications of these findings could be cautiously suggested. Considering that 
sa has been linked to deficits in anticipatory pleasure15–17, the individually oriented 
Cognitive Behavioral Therapy (cbt) model constructed by Staring and colleagues51 
that specifically aims at reducing negative symptoms by targeting dysfunctional beliefs 
including experiencing pleasure, could be particularly suited to target sa. For ed, the 
loss of initiative factor, personalized rehabilitation approaches aimed at examining each 
patient’s wishes and strengths, and accepting and working around the impairments, 
may be most suitable. These could include the rehabilitation approach by Anthony 
and colleagues52, or compensatory strategies such as Cognitive Adaptation Training53 
or Cognitive Compensatory Training54. Some pharmacological treatments have shown 
to selectively impact sa and ed. For example, add-on mirtazapine or selegiline showed 
a selective effect on sa, while add-on galantamine showed specific effects on ed, and 
amisulpride affected both subdomains21. However, further research into the effects of 
drugs on the specific subdomains is needed.

Future research should focus on the distinction between social-emotional functioning 
and everyday activities to further disentangle the differential clinical correlates 
of both factors and to elucidate the inconsistencies in the literature. Longitudinal 
studies should investigate whether early interventions are useful in preventing the 
development of subdomain related functional problems. Intervention studies that take 
the subdivision of negative symptoms into account are still rare. Further, it would be 
useful to investigate whether the subdomains retrieved from the panss and sans are 
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interchangeable (which one would expect based on the high correlation between the 
panss negative subscale and the sans55), in order to examine whether inconsistencies 
with regard to the functional correlates can be explained by the scale that is used. 
Efforts have been made in developing scales which reliably measure both subdomains 
of negative symptoms56,57. 

Strengths of this study are its large sample size and the fact that the data were 
derived from a Routine Outcome Monitoring database for which patients were not 
selected for research purposes and therefore are representative of the real-world 
population. Another strength of our study is that we did not only focus on functional 
outcomes but on depression and subjective quality of life as well. A limitation is the 
relatively low negative symptom scores (on average a rating of ‘minimal’ on each item). 
The lack of inclusion criteria with regard to negative symptom severity may have biased 
our results. Future research with patients with more profound negative symptoms 
is necessary to further investigate whether the relationships that we found are also 
applicable to those with severe negative symptoms. Furthermore, we were not able to 
explore proposed underlying mechanisms of sa and ed because cognitive measures and 
measures of anticipatory pleasure were not part of the standard phamous screening. 
Different neurobiological correlates have been proposed for lack of interest versus 
lack of initiative58, concepts related to the present two negative factors, which deserve 
further investigation.

In conclusion, this study replicates the multidimensionality of negative symptoms 
and showed unique correlates of these two factors. Our results suggest that sa is 
predominantly related to social-emotional aspects of functioning, and that ed is 
particularly related to aspects of everyday functioning. Better understanding of the 
negative symptom subdomains is of value in developing treatments targeting negative 
symptoms in schizophrenia, which still represent an unmet need in this patient 
population.
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Behavioral problems 1-3a Impairment 4-5b

Step Variable added β t p Adj. R2 β t p Adj. R2 
1 sa .013 .268 .789 .050 .021 .434 .665 .053

ed .169 3.581 .000 .170 3.598 <.001
2 panss positive .065 1.733 .083 .121 .063 1.698 .090 .121

cpz eq .071 1.941 .053 .067 1.834 .067
Age .245 6.936 .000 .242 6.846 <.001
Gender -.038 -1.074 .283 -.035 -.986 .324

Symptomatic problems 6-8c Social problems 9-12d

β t p Adj. R2 β t p Adj. R2 
1 sa .211 4.857 <.001 .111 .154 3.369 .001 .182

ed -.026 -.602 .547 .236 5.251 <.001
2 panss positive .425 12.520 <.001 .280 .171 4.818 <.001 .213

cpz eq .059 1.780 .075 .069 2.012 .045
Age -.033 -1.040 .299 .012 .371 .711
Gender -.022 -.693 .488 .035 1.036 .301

Supplementary material

S u p p l e m e n ta ry   
table 1. Hierarchi-
cal multiple regres-
sion models for 
honos subscales. 
aOverall adjusted 
model R2 = .128, 
F(6.728) = 17.710, 
p<.001. bOverall 
adjusted model R2 
= .128, F(6.728) = 
17.672, p<.001. cOv-
erall adjusted model 
R2 = .286, F(6.722) 
= 47.816, p<.001. 
dOverall adjusted 
model R2 = .220, 
F(6.726) = 33.795, 
p<.001.

S u p p l e m e n ta ry 
figure 1. Standardi-
zed regression coef-
ficients, standard 
errors and p-values 
for the relationship 
between social 
amotivation and 
quality of life (Figu-
re a) as mediated 
by social problems 
(Figure b). Analysis 
were conducted in 
Mplus and correc-
ted for age, gender 
and chlorpromazine 
equivalents.

a.

positive
symptoms

chlorpromazine 
equivalents gender age

                  
                                       

social 
amotivation

quality 
of life

social 
problems

b.

positive
symptoms

chlorpromazine 
equivalents gender age

 

social 
amotivation

quality 
of life

social 
problems

.057 (.038)
p = .137 

.035 (.038)
p = .373 

-.057(.039)
p = .139

.128 (.038)
p = .001

-.119 (.041)
p = .004

-.200 (.041)
p < .001

.023 (.036)
p = .518

.027 (.035)
p = .442 

-.053 (.035)
p = .132

.135 (.035)
p < .001

-.115 (.038)
p = .002

-.200 (.041)
p < .001

.379 (.041)
p < .001
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Abstract

Negative symptoms can be divided into social amotivation (sa) and expressive deficits 
(ed). We investigated i) the course of sa and ed over a period of six years, ii) whether sa 
and ed were related to functioning (global functioning, social functioning, independent 
living and engagement in work/study) and quality of life six years later, iii) whether 
subgroups based on the course of sa and ed could be identified, and iv) we examined 
the relationship between subgroups and outcomes over six years. Data from 1067 
patients who participated in the Genetic Risk and Outcome of Psychosis (group) project 
was used with measurements at study entry, three and six years. Using mixed models 
analysis we investigated the course of sa and ed and regression analysis was used to 
investigate the relationship between sa and ed and outcomes at six years. Trajectory 
analysis was applied to identify subgroups within sa and ed with a different course of 
symptom development over time. Mixed models analyses were used to investigate the 
relationships of all subgroups with both the level and the course of outcomes over 
time, accounting for positive symptoms and neurocognition. Results showed that 
sa and ed both decreased over time. Higher levels of sa but not ed were related to 
worse functioning and quality of life at six years. Within each subdomain a subgroup 
following a steady low course (±60%), a subgroup following a course where symptoms 
increased (±15%) and a subgroup following a course where symptoms decreased over 
time (±15%) were identified. In addition, within sa we identified a subgroup following a 
decreased course but starting at a higher level (±6%) and within ed a subgroup following 
a course with relatively stable high ed scores (±6%). In general, the low sa and ed groups 
showed better outcomes than the other subgroups within each domain. To conclude, 
we demonstrated that sa and ed differentially relate to functioning and quality of life 
six years later and that a substantial number of patients do not follow a stable course 
of negative symptoms over time. Importantly, this heterogeneity is related to outcomes 
later in life. This suggests that when evaluating treatments, the effects in subgroups 
with fluctuating symptom levels may be masked by the larger groups showing steady 
low negative symptom levels. Distinguishing these subgroups may thus be beneficial in 
the treatment of patients.
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Introduction

Psychotic disorders such as schizophrenia are characterized by a variable presentation 
of positive symptoms, negative symptoms and cognitive deficits1,2. Although positive 
symptoms are usually most dominant in the acute phase of illness, negative symptoms 
are considered to be most disabling, due to their persistent nature and profound 
relationship with poor functional outcomes3,4. Despite the growing body of research, 
negative symptoms are still difficult to treat: both pharmacological and psychosocial 
interventions only have a limited effect, if any at all5. The development of treatments 
for negative symptoms is difficult due to their heterogeneous nature. Current research 
therefore aims to diminish this heterogeneity by grouping negative symptoms into two 
subdomains: social amotivation (sa) and expressive deficits (ed)6,7. 

sa encompasses social and emotional withdrawal and reflects diminished interest 
in or affective commitment to the social environment. sa is thought to be the result 
of a deficit in anticipating on pleasurable events and activities7,8. ed involves blunted 
affect, poverty of speech, and motor retardation. ed reflects a diminished expressive 
responsiveness that is observed in verbal and non-verbal communication, which 
is thought to be caused by, or least related to, neurocognitive deficits9–12. There is 
ample evidence for a strong relationship between sa and global functioning13–15. The 
associations of ed with functioning seem to be less strong13,16. However, we recently 
reported that ed, but not sa, predicted residential living status in a chronic population17, 
indicating that ed is in fact related to daily functioning. The extent to which scores 
on subdomains are consistent over time remains unclear. The few studies that have 
investigated the longitudinal course of sa and ed showed mixed results, varying from 
long-term stability of both domains18, of ed but not of sa11, and vice versa19. 

In the current study, we first investigated whether study entry levels of sa and ed 
were related to functioning (global functioning, social functioning, independent living 
and engagement in work or study) and quality of life six years later. Secondly, we 
examined whether subgroups with different longitudinal courses of sa and ed could 
be identified. Finally, we tested whether changes in subdomain scores were associated 
with changes in functioning and quality of life. In accordance with our previous 
findings, we hypothesized that both subdomains would be related to global functioning 
and engagement in work or study, that sa would be most strongly related to social 
functioning and quality of life, while ed would be related to non-independent living 
status.

Methods

Study design 

We used data from the Genetic Risk and Outcome of Psychosis (group) project, in 
which outpatients and inpatients with psychotic disorder between 16 and 50 years 
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were recruited from 36 sites in the Netherlands, coordinated by the universities 
of Amsterdam, Groningen, Maastricht and Utrecht. The procedure of recruitment, 
informed consent, approval by the accredited Medical Ethics Review Committee (metc) 
and population characteristics have been described in detail elsewhere20. Between 
April 2004 and December 2013, participants were assessed at study entry, three and 
six years thereafter.

Participants

The group sample consisted of 1120 patients and 586 healthy controls at baseline20. 
Fifty-three patients were excluded from our analyses because their diagnosis was either 
missing (n=5), unclear (n=21) or other than primary within the psychotic diagnosis 
spectrum (n=27), so that 1067 patients were included in the analysis. 

Assessment

The assessment protocol of group has been described elsewhere20. Briefly, 
psychopathology was assessed with the Positive and Negative Syndrome Scale (panss21). 
sa scores were calculated as the sum of three items: n2 (emotional withdrawal), n4 
(passive/apathetic social withdrawal), and g16 (active social avoidance); ed was 
the sum of six items: n1 (flat affect), n3 (poor rapport), n6 (lack of spontaneity), 
g5 (mannerisms and posing), g7 (motor retardation), and g13 (avolition)9. Global 
functioning was measured with the Global Assessment of Functioning Disability scale 
(gaf-d), assessing the severity of disability over the past month on an anchored scale 
from 1 (most severe: not capable of minimal personal hygiene) to 100 (excellent 
functioning).  The Social Functioning Scale22 (sfs) was filled out by the participant 
as a measure of social functioning and was administered at the three and six years 
measurement. The sfs score was computed as the mean of the seven subscales scaled 
scores. Independent living (single or with partner or own family vs. living at parents 
or other family members or sheltered living) and engagement in work or study (work/
study vs. no work/study) were also used as functional outcome measures.  Quality of 
life was assessed with the World Health Organization Quality of Life-bref (who-qol-
bref, 1998), including four domains of quality of life: physical health, psychological, 
social relationships, and environment.  We used a composite score for neurocognition 
based on the following neuropsychological tests: the Continuous Performance Test and 
their variance, Word Learning Task immediate recall and delayed recall and recognition, 
and wais-iii Symbol Substitution, Information, Arithmetic and Block Design. The healthy 
control subjects were used to obtain age and gender specific z-scores for patients on all 
eight neurocognitive tests. Finally, composite scores for patients were computed by the 
average of the z-scores of the tests. 
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Statistical analysis 

Longitudinal course and subgroups of sa and ed

Baseline characteristics of completers versus non-completers (patients who did not 
participate in the three and/or six year measurement) were compared using the Kruskal-
Wallis test for continuous variables and Chi-square tests for categorical variables.

Prior to investigating whether subgroups with a different longitudinal course 
of sa and ed could be identified, we examined the change in overall sa and ed over 
time. Therefore, an average profile as well as a linear mixed model was conducted 
on the original (i.e. non-imputed) scores for sa and ed separately, including only the 
independent variable time as a continuous fixed effect. 

Group-based trajectory modeling23,24 was conducted using proc traj procedure in 
order to identify clusters of patients following similar patterns within each subgroup 
(i.e. separately for sa and ed) over time. Since sa and ed are continuous variables, a 
normal distribution model was specified by identifying a minimum and maximum value 
that was outside the range of the observed sa and ed values. The first order linear 
and second order quadratic polynomial model was fitted to determine the number of 
groups over time. Maximum likelihood method was applied to estimate parameters, 
including group sizes and shapes of trajectories including patients with missing data. 
Finally, the Bayesian Information Criterion (bic) and logged Bayes factor (2*Δbic) were 
used to select the number of clusters/subgroups that best fit the data23.

Differences between the identified subgroups in baseline demographic and clinical 
characteristics were examined using the Kruskal-Wallis test for continuous variables 
and Chi-square or Fishers exact tests for categorical variables. We conducted pairwise 
comparisons on these baseline variables between subgroups within each subdomain, 
and corrected for multiple testing using Bonferroni correction.

Multiple imputation

Multiple imputation was applied to address missing data in outcomes and independent 
variables. Since our dataset showed arbitrary missing patterns, a fully conditional 
specification (fcs) predicted mean matching (pmm) method was used to impute missing 
values for both continuous and categorical variables25, and generated 10 imputed 
datasets of 1067 patients. All variables (demographic, clinical and neurocognitive as 
well as the outcomes) were included in the imputation model at three time points. 
Subsequently, the analyses as described below were performed on each dataset with 
our different proposed models and parameter estimates were pooled with Rubin’s 
rule26. All analyses were done using two-tailed tests at a 5% significance level. The 
statistical analyses were performed using Statistical Analysis System (sas), version 9.4.



Ch
ap

te
r 3

48

Predicting outcome at six years

In order to investigate the relationship between baseline sa and ed and outcomes at 
six years on imputed datasets, multiple linear regression analysis was conducted on 
gaf, sfs and who-qol scores as well as logistic regressions on living situation and 
work activities. Baseline sa and ed were entered into the first block, and subsequently 
accounted for by gender, duration of illness, positive symptoms (panss positive subscale) 
and neurocognition (composite score) in the second block. 

Subgroups predicting the level of functioning

Since observations within patients are correlated (repeated measures), linear mixed 
models were performed on continuous outcomes and generalized linear mixed 
models were conducted on categorical outcomes, examining whether changes in 
subgroups within each subdomain were associated with changes in functioning and 
quality of life over time. Therefore, a random intercept (patients) and random slope 
(time as a continuous variable) mixed model was chosen on gaf, who-qol scores 
and living situation. Only a random intercept model was performed for the sfs and 
work activity outcome due to a convergence issue. For continuous outcomes, the 
parameter estimates and their variance components were estimated with Restricted 
Maximum likelihood (reml). Also a Gaussian quadrature with 10 quadrature points 
was used to estimate the parameters and their associated standard errors for binary 
outcomes. The independent variables (including subgroups of subdomains and time) 
in the statistical model were all considered as fixed effects. Since we were interested in 
changes in functioning and quality of life, the interaction of the categorical subgroups 
of subdomains with time was one of our interests. Two blocks of variables were chosen 
in the model. The first block contained the subgroups of subdomains and the second 
block controlled for possible confounding factors (gender, duration of illness, panss 
positive symptoms and composite score of neurocognition). Additionally, the mean 
differences of sa or ed subgroups were compared and corrected for multiple testing 
using Bonferroni correction.

Results

Baseline demographical and clinical characteristics of the study participants are shown 
in Table 1. Compared to participants who completed the study, non-completers 
on average had a significantly shorter duration of illness (3.78 vs 4.53 years), lower 
education levels (3.75 vs 4.19) and higher sa scores (6.45 vs 6.00) and ed scores (11.34 
vs 10.43).
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Variable n
Mean (standard deviation) 

or percentage
Demographics
    Age, years 1059 27.1 (7.24)
    Gender, male 1067 77.1
    Educationa 1015 4.0 (2.06)
    Caucasian 823 79.2
    Marital status 1051
         Not married 929 88.4
         Married/living together 93 8.8
         Divorced/widowhood 29 2.8
    Residential status 991
         Single 334 33.7
         With parent(s) 395 39.9
         With partner/family 99 10.0
         Sheltered living 99 10.0
         Other 64 6.5
Clinical characteristics
    Diagnosis 1067
         Schizophrenia 722 67.7
         Schizo-affective disorder 120 11.2
         Psychosis nos 113 10.6
         Schizophreniform 62 5.8
         Otherb 50 4.7
    Duration of illness, years 1011 4.2 (3.83)
    Recent onset psychosisc 1067 32.6
    Number of hospitalizations 895 1.9
    Number of psychotic episodes 1041 1.7
    Antipsychotic medication 975
        Olanzapine 252 25.8
        Risperidone 236 24.2
        Clozapine 105 10.8
        Aripiprazole 77 7.9
        Quetiapine 62 6.4
        Haloperidol 38 3.9
        Other 97 9.9
        No antipsychotics 118 12.1
        Antipsychotic medication,     
        chlorpromazine equivalentd 792 335.4 (295.43)

   gaf 970 54.4 (16.03)
   sfs totale - -
   panss total 1014 54.9 (16.77)
       panss positive 1015 12.7 (5.33)
       panss negative 1012 14.1 (6.01)
       panss general 1014 28.1 (8.40)
   who-qol total 946 88.4 (14.82)

Table 1. Baseline 
demographic and 
clinical characteris-
tics of participants 
(n=1067). Education 
(Verhage): range 1 
(no education), 3–5 
(school diploma) 
to 8 (university de-
gree). b32 Brief psy-
chotic disorder (2.9 
%), 22 delusional 
disorder (2.1 %), 1 
psychotic disorder 
due to medical con-
dition (0.1%). cfirst 
psychotic episode 
<2 years prior to 
baseline measure-
ment. dDose equiva-
lents of chlorproma-
zine were evaluated 
using the methods 
of Gardner and col-
leagues27. ethe sfs 
was only adminis-
tered at the 3 and 
6 year measure-
ments.

Missing data

There were missing data for the sa and ed scores and all outcome measures for on 
average 11% of the first measurement, 32% of the three year measurement and 46% of 
the six year measurement (Table 2).

Longitudinal course of sa and ed

sa and ed both significantly reduced over time (B = -0.53, t = -8.04, p < .001; B = -0.81, t = 
-9.43, p < .001), as can be seen in the average profile over time in Figure 1.
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Social 
amotivation

Expressive 
deficits gaf sfs who-qol

Work/
study

Living 
situation

Study entry 6.2 6.7 9.1 - 11.3 10.8 7.1
3 years 29.2 29.4 32.4 31.6 31.3 27.5 28.0
6 years 43.1 43.5 45.9 45.5 45.8 40.7 44.5

Figure 1. Subgroups 
with a different 
course of symptoms 
over a period of 6 
years within SA and 
within ED.

Predicting outcome at six years

Lower sa scores at study entry predicted a higher level of global functioning (β =  -0.60, 
t = -2.68, p = .008) social functioning (SFS; β = -0.61, t = -4.49, p < 0 .001) and better 
quality of life (β =  -0.79, t =  -3.85, p < .001) six years later. Study entry sa did not predict 
independent living or engagement in work or study. Study entry ed levels did not predict 
any outcomes six years later.

Longitudinal course of subgroups of sa and ed

Trajectory analyses revealed that within each subdomain, separate subgroups with 
a different course of negative symptoms could be identified (see Figure 1). Model 
selection and the number of clusters or subgroups for sa and ed are presented in 
Supplementary Table 1. 

Social amotivation

The majority of the patients (58%) showed a steady low level of sa symptoms across 
all time points (low sa group). However, in 21% of the patients sa scores started high at 
study entry and decreased over time (decreased-low sa group). The same pattern but 
on a higher level was found for 6% of the patients (decreased-high sa group). Fifteen 
percent of the patients showed an opposite pattern and started out with low sa scores 
that increased over time (increased sa group) (Figure 1). 

Expressive deficits

Similarly, the majority of patients (64%) showed a steady and low ed score over time 
(low ed group). One ed group (17%) starting out with high scores and decreasing ed 

Table 2. Missing 
data for subdomain 
scores and outcome 
variables (%). 

Social amotivation Expressive deficits

14
12
10
8
6
4
2
0

study entry           3 years           6 years         

14.6%
6.2%

21.2%
58.0%

5.9%

13.9%

16.6%
63.6%

22
20
18
16
14
12
10
8
6

study entry           3 years           6 years         

overall
low
decreased(-low)
increased
(decreased-)high
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scores over time (decreased ed group), and one increased ed group (14%) starting out 
low and increasing ed score over time (increased ed group) were also idenitified. In the 
ed subdomain, an additional small group (6%) was identified that showed a steady high 
ed score over time (high ed group) (Figure 1). Demographic differences between the 
subgroups within each domain can be found in Table 3.

Relationship between subgroups and the level of functioning

Social amotivation

Pairwise comparisons (mixed models) of overall outcome levels (i.e. across the three 
measurements) show that the low sa group had significantly higher (better) mean 
scores for global functioning, social functioning and quality of life and that a higher 
percentage of patients engaged in work or study (significant differences are indicated in 
Figure 2; see also Supplementary Table 2 for details). Furthermore, the decreased-low 
sa group scored significantly higher than the increased sa group on global and social 
functioning and quality of life, as well as higher than the decreased-high sa group on 
social functioning.

Expressive deficits

The low ed group showed significantly better global functioning. On the other outcomes 
no overall differences were found, but the difference between the high and low ed 
group with regard to the percentage of patients living independently was borderline 
significant (B = -2.48, p = .054). Significant differences are indicated in Figure 2; see also 
Supplementary Table 2 for details.

Relationship between subgroups and the course of functioning

Social amotivation

The increased sa group significantly worsened in global functioning, the number of 
patients engaging in work or study decreased, as did quality of life (Figure 2, Table 4), 
compared to the low sa group. There were no significant differences compared to the 
low sa group for social functioning and living situation.

Expressive deficits

The decreased ed group significantly improved on global functioning, compared to the 
low ed group (Figure 2, Table 4). Differences between the course of the subgroups on 
other outcomes were not significant.
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Long-term
 course of negative sym

ptom
 subdom

ains

53

3

Figure 2. Average 
values of global and 
social functioning 
scores and quality 
of life for sa and ed 
overall scores and 
for each subgroup, 
based on imputed 
data. Asterisks indi-
cate a significantly 
different six year 
course of outcome 
compared to the 
low subgroup, 
hashtags indicate 
a significant differ-
ent overall level 
of outcome com-
pared to all other 
subgroups and 
daggers indicate 
a significantly dif-
ferent level of out-
come compared to 
the decreased-low 
group, controlling 
for gender, duration 
of illness, positive 
symptoms and cog-
nition (and using 
Bonferroni correc-
tion for the pairwise 
comparisons).  

Discussion

The aim of this study was fourfold. Firstly, we examined the course of sa and ed over 
a period of six years. Secondly, we investigated whether scores of the subdomains of 
negative symptoms, social amotivation (sa) and expressive deficits (ed), assessed at 
study entry, were related to global and social functioning and quality of life six years 
later. Thirdly, we examined whether we could disentangle the heterogeneity of negative 
symptoms by classifying patients into different subgroups based on the course of sa 
and ed over time. And finally, we investigated to what extent these subgroups differed 
in their course of functioning over a period of six years. Most importantly we were able 
to distinguish separate groups within the subdomains sa and ed, following a different 
course of negative symptoms over time. Furthermore, we demonstrated that the 
course of negative symptomatology over time was related to the level and courses of 
functioning and quality of life over a period of six years. 
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Longitudinal course and subgroups of sa and ed

In contrast with a report that suggests a stable course of sa and ed across five years18, 
the current findings demonstrate that whilst this is the case for approximately two third 
of the patients, approximately one third follows a less stable course. This one third is 
divided into subgroups showing a decreased and increased sa and ed course over time. 
According to the literature, improvement of negative symptoms takes place in the first 
few years of illness28–30 and an increase in negative symptoms is predominantly found 
in chronic patients31. By introducing subgroups we were able to demonstrate a more 
detailed account of negative symptom development, namely a differential course for 
subgroups of patients for both sa and ed over time. It is important to mention that 
these subgroups did not differ with regard to duration of illness. Both the decrease 
and increase of negative symptoms took place mainly in the first three years of the 
study, indicating that the variability in symptom level does diminish with a longer 
duration of illness. The identification of a stably high ed group, but not a stably high 
sa group, supports previous suggestions that ed is more persistent9,11, although only 
a small proportion of patients seems to suffer from stably high ed (6%). In sum, these 
results show that, not only do the subdomains sa and ed provide more information with 
regard to the heterogeneity in symptom presentation, the course of negative symptom 
development over time seems to be more variable between subgroups of patients than 
was previously assumed, when looking within each subdomain. 

Associations with outcome

The evidence for different relationships between the subgroups and functioning and 
quality of life suggests that distinguishing between the subgroups is clinically relevant 
and may have implications for clinical practice and treatment development. Although 
only overall sa was related to outcomes six years later, both the subgroups within sa and 
ed were differentially related to overall levels and course of global functioning across six 
years. Subgroups within sa also differed with regard to work or study activities during 
that period. Our findings support and expand the evidence for the robust relationship 
of sa with functioning and quality of life6,14,16,32, and are in line with our previous 
study in which higher ed was associated with global functioning and residential living 
in chronic patients17. The differences within ed with regard to living situation were 
marginally significant in the current study, but deserve further attention since we used 
a conservative correction for multiple testing. 

The relationship between ed and outcomes is less consistent in the literature. Our 
findings that current ed scores are not related to future functioning, but that such a 
relationship is observed in some subgroups, can explain why previous cross-sectional 
studies15,16 and studies predicting long-term outcomes11,14,18 have suggested that sa is 
more important for predicting functioning and treatment evaluation than ed33. Indeed, 
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our results indicate that sa is an important treatment target for improving functioning 
and well-being, but they also point out the importance of ed and suggest that neglecting 
this subgroup of negative symptoms may be disadvantageous for negative symptom 
treatment development. 

Implications

Of the included patients in this study, about half could be classified in both the low 
sa and low ed group. Thus, for these patients there is limited room (and need) for 
improvement in negative symptoms. This poses another problem for treatment 
development, as it causes an increased risk of false negative findings of treatment trials 
aimed at improving negative symptoms (and accompanied improvement in functioning); 
possibly improvement of the other 48% of the patients for whom improvement is 
possible and necessary is masked. This is clearly visible in our graphical representation 
of the overall and subgroup courses in Figures 1 and 2, where the low groups show 
the same pattern as the overall group but at a slightly higher level of symptoms and 
worse level of outcomes. Nevertheless, the finding that some of the different courses of 
outcomes were not significant (such as the differences in engagement in work or study 
within ed) indicates that other factors (such as positive symptoms and neurocognition) 
are important for the level and course of the outcome variables as well. 

To date, a few pharmacological studies have investigated the selective responsiveness 
of both subdomains, but they do not yet provide enough information for a firm 
conclusion about differential response to treatment34,35. Overall, there is only a small 
number of studies investigating psychosocial interventions with negative symptoms as 
a primary outcome36, and the differential effects on the subdomains are unclear. sa 
has been related to the deficits in anticipatory pleasure7,8 which may make cognitive 
behavioral therapy a suitable intervention to address defeatists beliefs37. ed has been 
linked to cognitive deficits9–12, which may lead treatment development in the direction 
of restorative and/or compensatory cognitive rehabilitation interventions. However, the 
significant relation of ed with global functioning while controlling for cognition indicates 
that cognition cannot fully explain this association. Possibly, interventions targeting 
expressive skills, such as Social Skills Training38,39, could improve ed. As mentioned 
above, studies evaluating such treatments should take into account the fact that a large 
proportion of patients show steady low symptoms, which can mask treatment effects if 
they are also included in these trials.

Strengths, limitations and future directions

Strengths of this study are the large sample size, the longitudinal nature and the used 
methodology. Furthermore, participants were included from representative inpatient 
and outpatient services covering 75% of the population in the Netherlands20. Several 
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limitations should also be mentioned. We cannot infer causality from this observational 
study. Furthermore, we do not know whether changes in negative symptoms are due 
to relief of secondary negative symptoms, for example by reduced positive symptoms, 
depressive symptoms or antipsychotic medication40, which may require a different 
approach than the suggested treatment strategies described above41. Also, the current 
results are most applicable for those with predominant sa and ed16, because we have 
compared subgroups within each subdomain (while controlling for the subgroup of the 
other domain). Lastly, due to the relatively demanding protocol of the group study, 
participants may differ from participants in studies that are less demanding or from 
patients that refuse to participate20. Notably, in the current study non-completers 
showed more severe sa and ed, suggesting that patients with high levels of negative 
symptoms may be less likely to complete and/or participate in the study. Although this 
is not unique to our study, our findings should be interpreted in light of this possible 
selection bias.

Thus, future research should investigate possible causal mechanism for the 
variability in the subdomain levels over time, e.g. whether improvement in negative 
symptoms facilitates improvements in outcome or vice versa42 and whether the groups 
differ with regard to the care they (have) receive(d). For those with co-occurring sa and 
ed, research into the influence of combinations of sa and ed subgroups is needed, but 
this was beyond the scope of our study. Research on more specific diagnostic groups 
could be of value as well, since the low sa and low ed group included significantly fewer 
patients with schizophrenia.

Conclusion

In summary, our results show that there is a considerable amount of heterogeneity in 
the course of the subdomains and suggest that negative symptoms are less stable than 
was previously assumed. The subgroups that we identified within sa and ed showing a 
different course of symptoms over time, are clinically relevant as they are differentially 
related to the level and course of outcomes. Including the whole range of negative 
symptoms instead of distinguishing subdomains of sa and ed may explain why efforts 
to develop treatments for negative symptoms have been disappointing, as treatment 
effects may have been masked. Thus, research on treatments for negative symptoms 
could benefit from distinguishing subgroups within sa and ed.
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Supplementary material

S u p p l e m e n ta ry 
figure 1. Percent-
age of patients liv-
ing independently 
and percentage of 
patients engaging 
in work or study for 
sa and ed overall 
scores and for each 
subgroup. Asterisk 
indicates significant-
ly different course 
of outcome com-
pared to the low 
sa group, hashtags 
indicate a signifi-
cantly different level 
of outcome com-
pared to the low sa 
group, controlling 
for gender, duration 
of illness, positive 
symptoms and cog-
nition are corrected 
for and using Bon-
ferroni correction.
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S u p p l e m e n ta ry 
table 1:  bic and 
logged Bayes factor 
(2*Δbic) for model 
selection. This table 
tabulates the BIC for 
model fits to the sa 
and ed data. Based 
on the results, the 
four-group model 
is favored for sa 
as well as for ed 
because the bic is 
the smallest and 
2*∆°2>10 suggest 
very strong evi-
dence against the 
null model.

Number of groups bic Δbic 2*∆bic Evidence against H0

Social amotivation 
(n=1039)

1 -5898.15
2 -5727.81 170.34 340.68
3 -5654.44 73.37 146.74
4 -5609.96 44.48 88.96 Very Strong
5 -5626.20 -16.24 -32.48

Expressive deficits 
(n=1040)

1 -6769.99
2 -6485.22 284.77 569.54
3 -6416.71 68.51 137.02
4 -6351.72 64.99 129.98 Very Strong
5 -6371.48 -19.76 -39.52
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Abstract

Cognitive Adaptation Training (cat) improves functional outcomes in schizophrenia outpa-
tients living in the United States. The effectiveness of cat for patients living outside the us 
as well as for long-term hospitalized patients remains to be determined. In addition, it has 
not yet been studied whether cat can be successful if patients receive the treatment from 
psychiatric nurses. This pilot study investigated the effectiveness and feasibility of cat as a 
nursing intervention in the Netherlands. Thirty schizophrenia patients (long-term hospital-
ized patients: 63%) participated in this study. Sixteen patients received treatment as usual 
(tau) + cat, and fourteen patients received tau. Patients in cat participated in the treatment 
for eight months, consisting of weekly home-visits by a psychiatric nurse, supervised by a 
psychologist. After eight months, cat interventions were integrated in the usual treatment. 
Outcome measures were the Multnomah Community Ability Scale (mcas), the Social and 
Occupational Functioning Scale (sofas), and the Negative Symptom Assessment-Motivation 
subscale (nsa-m). For inpatients, work-related activities were also tracked for 16 months 
after baseline. Patients receiving tau + cat had better scores on the mcas (trend), compared 
to tau patients. Moreover, inpatients’ work-related activities increased in tau + cat, relative 
to tau inpatients, reaching significance after ten months. Improvements on the sofas and 
nsa-m were not significant. These results indicate that cat as a nursing intervention may 
improve outcomes in patients with schizophrenia living in the Netherlands, including long-
term hospitalized patients. However, since the current study was designed for exploratory 
purposes, larger randomized controlled studies are needed to confirm our results and to 
investigate the long-term effects of cat as a nursing intervention systematically.
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Introduction

The majority of patients with schizophrenia show impairments in most cognitive 
domains1. These cognitive deficits substantially contribute to a long-term functional 
disability. In the last decade, treatments addressing cognitive impairment have 
been receiving increasing attention. While pharmacological treatments have proven 
successful in reducing the positive symptoms2, cognitive improvements following 
antipsychotic treatment have been found to be small3. Cognitive remediation programs 
have shown to be more successful4, but a recent meta-analysis shows only small to 
moderate effect sizes for functional outcomes and states that adjunctive therapy is 
essential for transfer of training to daily life5. A different approach in the treatment 
of cognitive impairment is the use of environmental supports in the living area of the 
patient. Such treatment programs use compensation strategies and external aids (e.g. 
alarms, calendars) to bypass cognitive deficits and negative symptoms, and to improve 
adaptive functioning. Cognitive Adaptation Training (cat) is based on this approach and 
has been very successful in doing so in outpatients in the United States6–8. However, a 
number of questions remain unanswered.

First, it is unclear whether patients outside the us can benefit from cat. The cat 
studies conducted in the us have found large effect sizes with respect to adaptive 
functioning6 and medication adherence9. It can be argued that cat should also lead to 
functional improvements in schizophrenia patients living elsewhere10. However, a recent 
Danish study found no additional effect of cat when added to Assertive Community 
Treatment (act)11, but this study had a number of drawbacks (lower treatment intensity 
and limited neuropsychological evaluation)12. Therefore, a new study is required which 
is more comparable with the us studies, in order to determine the efficacy of cat 
elsewhere.

Second, it remains unknown whether inpatients can benefit from cat. In the 
Netherlands, approximately 11% of the patients with schizophrenia are chronically 
hospitalized13. This institutionalized population may be more treatment-resistant, and 
characterized by a more severe and persistent course of illness14. Cognitive impairments 
may also be more severe, which may imply that this group could benefit from 
compensatory strategies and external aids even more. On the other hand, inpatients 
have already had intensive treatment like an Assertive Community Treatment team and 
may not demonstrate additional benefits from the compensatory strategies used in 
cat. Even though a comparison between in-and outpatients is important, in the current 
study we focused on the general feasibility of the intervention as provided by psychiatric 
nurses and in different mental health care settings. Therefore, in the current study 
we will analyze the results of both groups together. Future studies should specifically 
investigate possible differential effects of the intervention in in- and outpatients.

Finally, it remains a challenge as to how functional gains can be maintained best 
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in patients who have received cat8. Some form of treatment continuation seems 
necessary in order to sustain the functional improvements that are the result of the 
cat interventions. One study shows that gains after treatment (9 months) can be partly 
maintained by means of booster sessions8. In clinical practice, ongoing support may be 
required, by means of the involvement of mental health workers, who are in contact 
with their patients over a longer period of time. In the Netherlands, and countries with 
a similar mental health care system (e.g. Denmark, Germany, Finland), patients with 
severe mental illness have frequent contacts with psychiatric nurses. There are several 
reasons to teach nurses how to provide cat to their patients. Regular home-visits are 
already part of the nurses’ routine, which fits with the cat model. Further, nurses often 
have longer lasting therapeutic relationships with patients compared to psychologists 
or psychiatrists, increasing the chance that cat interventions can be integrated and 
sustained over a longer time period.

Therefore, the aim of the current study was to explore in a pilot investigation 
the additional value of cat as a nursing intervention for a Dutch cohort consisting of 
both inpatients and outpatients with schizophrenia. We expected the addition of cat 
to treatment as usual (tau) to lead to improvements in terms of functional outcome, 
relative to patients receiving only tau.

Methods

Design

Thirty patients receiving mental health care in the Netherlands were included in the 
current study, which was approved by the Medical Ethics Review Committee of the 
University Medical Center Groningen, the Netherlands. Patients were assigned to one 
of the two following treatment conditions: 1) treatment as usual plus cat (tau + cat), 
or 2) treatment as usual (tau). Assignment to the conditions occurred as follows. For 
the inpatient clinic, cat was provided for consecutive patients until 10 patients fully 
participated; then tau patients were recruited for baseline with the understanding 
that cat would be delivered at a later time. Outpatients were randomly assigned to 
either tau + cat or tau and tau patients were placed on a waiting list for cat. Treatment 
groups are described below. cat consisted of on average 45 minute weekly visits by a 
psychiatric nurse, for a duration of eight months. The two nurses, one at the outpatient 
center and one at the inpatient clinic, were supervised by a msc psychologist (P.Q.). 
The two nurses who provided cat had both received a bachelor’s degree in education 
and they both had 16 years of working experience in mental health care. After eight 
months, responsibility for maintaining and creating cat interventions was transferred 
to the patients’ case managers. Patients were assessed at baseline, after four months, 
and after eight months (see Section Assessment). These assessments were conducted 
by a msc psychologist who was blind to the treatment condition, as well as the content 



Cognitive Adaptation Training: Pilot study

69

4

of cat. In addition, for the inpatients we also tracked their participation in work-related 
activities, using the data of a registration system at the residential facility. Data for the 
work-related activities were analyzed for 16 months, plus one month for the assessment 
at baseline.

Subjects

Participants were both outpatients and inpatients with a diagnosis within the 
schizophrenia spectrum according to the dsm-iv15. In order to be included, all patients 
had to be between 18 and 65 years of age, and free of alcohol/drug abuse within six 
months prior to inclusion. Information about these criteria was obtained via electronic 
patient records and the patients’ clinician.

Outpatients were recruited from the Department of Psychosis of the University 
Center of Psychiatry, University Medical Center Groningen. This department offers mental 
health care to patients, predominantly in the early stage of the disease. Recruitment of 
institutionalized participants took place at Lentis Mental Health Care, Department of 
Rehabilitation. This department offers on site protected and sheltered living to chronic 
patients who have insufficiently recovered during earlier hospitalizations.

Initially, 36 participants enrolled in the current study. Patients in both centers were 
asked to participate in the pilot study if they reported to have difficulties with respect to 
either cognitive or daily functioning, or a desire to improve their quality of life. Between 
baseline and the first follow-up, two patients discontinued cat, and two tau patients 
died. Further, for two additional tau + cat patients it was not possible to make visits on 
a weekly or biweekly basis due to non-compliance. These patients had missed too many 
visits, thereby affecting treatment fidelity. Therefore, the final analyses were conducted 
on 30 patients: 16 patients (ten inpatients) who received tau + cat and 14 patients (nine 
inpatients) who received no additional interventions to treatment as usual (tau). All 
patients signed informed consent.

Treatment groups

Cognitive Adaptation Training

The assessment and treatment procedures of cat have been described in more detail 
elsewhere6. Briefly, cat is a psychosocial intervention that aims to improve daily 
functioning by bypassing the impact of cognitive deficits and by stimulating functional 
behavior6. The intervention takes place in the patients’ living environment. cat teaches 
compensation strategies and makes use of environmental supports in several areas of 
daily living. Individual treatment plans are based upon information about the individual 
behavioral and cognitive characteristics and specific problem areas in daily life. The 
patients’ behavior type (apathy, disinhibition or mixed) is measured using the Frontal 
Systems Behavioral Scale (frsbe16) and determines the kind of intervention strategy that 
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will most likely benefit daily functioning (i.e. cueing and prompting behavior [apathy] 
or removing distracting stimuli [disinhibition]). The form of the intervention strategy 
(i.e. size, proximity, specificity, noticeability) is determined by the level of executive 
functioning (poor or fair), measured with Modified Card Sorting Task (mcst17) and 
the Controlled Oral Word Association Test (cowat18). Functional and environmental 
problems are assessed with the Environmental and Functional Assessment19. Commonly 
used environmental supports for cat are signs, calendars, pill containers, watches, 
alarms, and hygiene and cleaning supplies. cat was additional to the usual treatment.

Treatment as usual

tau consists of individually orientated care and treatment, delivered and evaluated 
in a multidisciplinary setting. Besides pharmacotherapy, patients are offered psycho-
education, cognitive behavioral therapy, Liberman modules, psychomotor therapy, 
creative arts therapy, educative projects, several sports groups and peer support 
groups. For inpatients, work projects at the residential area are offered as part of the 
tau, whereas for the outpatients, work rehabilitation is organized according to the 
Individual Placement and Support (ips) model. Treatment contact with psychiatric nurses 
occurred on a daily to weekly basis for the inpatients, and on a weekly to biweekly basis 
for the outpatients. For all patients, treatment and progress were reviewed annually by 
a multidisciplinary team. Participation in these several elements of treatment depends 
on the individual needs and wishes of the patients. Of note, the experimental group 
was offered cat in addition to the therapeutic milieu of tau. The tau group did not 
receive any other interventions in addition to the abovementioned.

Assessments

Descriptives

Demographic information was obtained at baseline. The presence and severity of 
symptoms were assessed using the Positive and Negative Syndrome Scale (panss20). 
This semi-structured interview addresses both psychotic and non-psychotic symptoms, 
including their impact on behavior. The panss consists of three subscales: positive, 
negative, and general symptoms. For each subscale a score can be computed, as well 
as a total score. Higher scores reflect more severity of symptoms. The panss is a widely 
used instrument of which the Dutch translation is validated21.

Functional outcomes

Translations of the outcome measures used in the us studies were adopted for means 
of comparison. The primary outcome was the level of functioning, evaluated using 
the Multnomah Community Ability Scale (mcas22) and the Social and Occupational 
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Functioning Scale (sofas15). The mcas is a 17-item scale assessing a variety of domains 
of community adjustment following a semi-structured interview with the patient, and 
with a psychiatric treatment provider. For the mcas, the total score was used (range 
17–85). The sofas rates social and occupational functioning on a single-item scale 
(range 0–100). The score was given by the blind rater. For both the mcas and the 
sofas, higher scores reflect better functioning. Secondary outcomes were motivation 
to engage in activities and time spent in work-related activities. Motivation to engage 
in activities was assessed using the motivation subscale from the Negative Symptom 
Assessment, a semi-structured interview (nsa-m23). On this scale, higher scores reflect 
lower functioning. For inpatients, the time spent on work-related activities (measured 
in number of partial days a week; a partial day consisted of 3 hours) was registered 
monthly. As defined by the Dutch Health Authorities  (Nederlandse Zorgautoriteit), 
these activities are educative or work activities for patients who are not able to function 
in the community, aimed at rehabilitation and stabilization. In sheltered settings such 
as a framing center, graphic design and copy center, an agrarian project (care farm), 
and a greenery project (site and garden maintenance), patients can participate at their 
own level in activities such as administration, services, gardening, techniques, care for 
animals and plants, maintenance and handling machines and tools. 

The Dutch translations of the functional outcome scales have yet to be validated. 
However, the mcas and sofas are widely used and have been validated in other 
languages22,24. We chose to administer the same scales as earlier cat studies to facilitate 
comparability with earlier cat studies.

Statistical analysis

We examined differences between the tau group and the experimental group (tau + cat). 
Differences between the groups in baseline demographical and clinical characteristics 
were examined with the Fisher’s exact test for categorical and the Mann Whitney U 
test for continuous variables. A population average (e.g. modeling mean scores for tau 
and mean scores for tau + cat) linear mixed model was applied to the outcomes (sofas, 
mcas, nsa-m, and work-related activities) at each time point after baseline (four and 
eight months for sofas, mcas and nsa-m; months 1 to 16 for work-related activities). 
We used restricted maximum likelihood estimation. The analyses were corrected for 
baseline scores to eliminate the effect of possible (average) differences between tau 
+ cat and tau at baseline. An unstructured correlation structure was selected for the 
correlation between the two time point points after baseline (four and eight months) 
for the sofas, mcas and nsa-m. A (heterogeneous) autoregressive correlation structure 
was used for work-related activities, to account for the correlation structure between 
16 time points. Time was modeled as a categorical variable instead of continuous to 
avoid unrealistic smooth time profiles. The treatment variable (indicating whether the 
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Variable
tau + cat

n = 16
tau

n = 14
Demographical
   Diagnosis, #
      Schizophrenia 15 12
      Schizoaffective disorder 1 -
      Psychotic disorder nos - 2
   Gender, # male 13 11
   Nationality, # Dutch 15 10
   Age, years 45.06 ± 12.22 43.50 ± 14.84
   Age of onset, years 30.20 ± 12.56 27.71 ± 12.14
   Educationa 4.63 ± 1.36 4.14 ± 1.29
  Residential status, # inpatient 10 9
   panss,
      Positive 12.67 ± 4.88 15.67 ± 6.01
      Negative 19.53 ± 6.38 20.00 ± 8.38
      General 33.93 ± 8.82 38.58 ± 9.24
   Antipsychotic medication, cpz equivalentb 567.92 ± 402.36 587.37 ± 457.72
      Clozapine 11 4
      Risperidone 2 3
      Olanzapine 2 3
      Quetiapine - 2
      Haloperidol 1 1
      Fluphenazine 1 -
      Zuclopentixol 3 3
      Flupentixol 1 -
      No antipsychotics 1 -
      No antipsychotics - 2
   Concomitant medicationc, #
      Antidepressants 3 2
      Benzodiazepines 5 5
      Anticholinergics 5 3
      Mood stabilizers - 2
      Anti-epileptics 5 1
      Other 1 2
Scores for dependent variables
  sofas 36.94 ± 10.55 38.07 ± 14.33
  mcas 56.44 ± 10.24 55.29 ± 12.77
  nsa-m 16.94 ± 3.99 16.64 ± 5.58
  Work related activitiesd 0.35 ± 0.76 0.97 ± 1.41

Table 1. Baseline 
c h a r a c t e r i s t i c s . 

Table represents 
means ± standard 
deviation or num-
bers. Age of onset 
of one of the pa-
tients in the tau + 
cat condition was 
unknown. For three 
participants (one 
tau+cat, two tau) 
the panss was not 
administered, caus-
ing the number of 
subjects on these 
variables to be 
smaller. aEducation 
(Verhage): range 1 
(no education), 4–5 
(school diploma) 
to 7 (university de-
gree). bDose equiva-
lents of chlorprom-
azine were based 
on Andreasen and 
colleagues25. Four 
patients in tau and 
seven in tau+cat 
took two different 
antipsychotics. cTwo 
patients in tau and 
two in tau+cat 
took two types of 
concomitant med-
ications, two tau 
patients and three 
tau+cat patients 
took three types 
of concomitant 
medication. dWork 
related activities: 
measured in partial 
days per week (in-
patients only).

patient participated in tau + cat or tau) and the interaction of treatment and time 
were included in the linear mixed model in order to estimate the effect of treatment. 
The treatment effect was essentially estimated for each time point by subtracting the 
estimated mean scores of the tau patients from the estimated mean scores of the tau 
+ cat patients. Thus, the effect size reflects the estimated mean difference between 
the groups at four months and at eight months. These analyses were corrected for 
baseline scores to eliminate a possible (average) difference between tau + cat and tau 
in the outcome measures at baseline. The estimated differences between the groups 
per time point, together with their appropriate confidence intervals, are reported and 
graphically displayed. All analyses were performed using sas.
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Figure 1. The effect 
size at each time 
point reflects the 
mean difference in 
mcas between the 
groups (tau + cat 
minus tau).

Figure 2. The effect 
size at each time 
point reflects the 
mean difference in 
sofas between the 
groups (tau + cat 
minus tau).

Results

Descriptives

The demographic and clinical characteristics at baseline are shown in Table 1. There 
were no significant differences between the treatment groups at study entry.

Functional outcomes

The results from the linear mixed model for outcomes mcas, sofas, and nsa-m are 
visualized in Figure 1, Figure 2 and Figure 3, respectively (and listed in Supplementary 
Table 1). No statistically significant effect of tau + cat with respect to tau was 
demonstrated at four or eight months of treatment. However, there is a trend for 

No effect
Effect size

95% Upper limit
95% Lower limit

No effect
Effect size

95% Upper limit
95% Lower limit

9

8

7

6

5

4

3

2

1

0

-1

-2

-3

9

8

7

6

5

4

3

2

1

0

-1

-2

-3

study entry                                  4 months                                     8 months

study entry                                  4 months                                     8 months



Ch
ap

te
r 4

74

Figure 3. The effect 
size at each time 
point reflects the 
mean difference in 
nsa-m between the 
groups (tau + cat 
minus tau).

Figure 4. The effect 
size at each time 
point reflects the 
mean difference 
in work activities 
between the groups 
(tau + cat minus 
tau).

improvement on the mcas and sofas after four months, as visualized in Figure 1 and 
Figure 2. The effects on work-related activities were plotted against the time points as 
shown in Figure 4 (and listed in Supplementary Table 1). From the confidence intervals 
around the effect sizes (i.e. mean differences between tau and tau + cat), it appears 
that cat had a significant effect from the tenth month, although a gradual increase 
began at the fourth month of treatment.
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Discussion

The current study investigated the efficacy of Cognitive Adaptation Training (cat) as 
a nursing intervention for patients with schizophrenia in the Netherlands. cat was 
added to the usual treatment and was compared to treatment as usual, a therapeutic 
milieu in which all patients participate in a customized selection of available treatments 
that best matches their needs, goals and wishes. The studied population included 
both outpatients and inpatients. cat interventions were set up by a psychiatric nurse, 
additional to the patients’ usual care. After eight months, tau + cat patients exhibited 
a trend towards greater improvement in their general functioning compared to the tau 
group. In addition, tau + cat inpatients spent significantly more time in work-related 
activities; after four months a trend was visible, and a significant effect at ten months.

This is the second European study investigating cat for schizophrenia patients11. 
Our findings show promise for cat as a nursing intervention in long-term hospitalized 
patients, and they encourage a larger study investigating the efficacy of cat for 
schizophrenia patients living in a country with a different mental health care system 
than the us, where the treatment was developed. Patients showed a trend towards 
greater improvement in functioning. This is possibly due to the fact that in our study 
the frequency of cat visits, the outcome assessments, and the neuropsychological 
evaluation were comparable to the us studies. Moreover, the principal investigator of 
the current study was trained in the application of cat in the us prior to conducting the 
study. Our expectation is that the improvements on mcas scores would have reached 
statistical significance if measured over a longer time period, as is the case for the 
work-related activities in the inpatient group. This needs to be investigated by further 
research.

Earlier cat studies have only included outpatients. In our study, 63% of the 
included cohort consisted of long-term hospitalized patients with schizophrenia. tau 
+ cat inpatients engaged more in work-related activities with time. The fact that these 
differences became and remained significant after the initial study period (Fig. 4), is 
in line with the suggestion of Onken and colleagues26 that rehabilitation in chronically 
ill patients is possible, but slow. An earlier study conducted in the us has shown that 
improvements in general functioning can be sustained, but that some continuation of 
the interventions is necessary for this8. Since the current pilot study suggests that it is 
feasible for cat to be carried out by nurses, it would be interesting to investigate whether 
implementation of cat into the nurses’ daily working routine leads to sustainable and 
long-term improvements in general functioning of patients.

Inherent to the explorative nature of this pilot study, we should mention a number 
of limitations that need to be addressed in future studies. First, although outpatients 
were randomly allocated to either tau + cat or tau, inpatients were not, possibly causing 
selection bias. However, tau inpatients did express their willingness to participate in cat 
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(and were told that they would receive cat in the nearby future). Therefore, differences 
between the inpatient tau + cat and tau groups may be minimal. Nevertheless, the 
results should be interpreted with caution. Furthermore, we do not have information on 
the aspecific effects of cat (e.g. increased attention), which may partly explain the trend 
in improvements on the outcome measures. Since the usual care in the Netherlands is 
already very rich and all patients have contact with nurses on a regular basis, we do not 
expect this to have affected the results. At the same time, as a consequence of the rich 
usual care, the adopted outcome measurements may not have been sensitive enough 
to fully capture these small improvements. The sofas for example is a rather global 
scale that may be less sensitive to change in residential patients. In addition, we did not 
have follow-up measurements of the primary outcome measure (mcas) after the initial 
study period of 8 months. We argue that statistically significant improvements may be 
present after that period, which is supported by our finding that differences in work-
related activities reached statistical significance after the initial study period, namely 
after 10 months. Finally, the small sample size limits generalizability of findings. This 
also left us unable to make comparisons between the inpatient and outpatient group.

Due to the abovementioned study limitations, we should interpret the findings of 
the current pilot study with caution. The results do show promise for cat as a nursing 
intervention. More research in the form of randomized controlled trials is necessary for 
both inpatients and outpatients in countries with other health care systems than in the 
us, addressing the abovementioned limitations.

Acknowledgements

The authors thank the patients for participating in this study, the psychiatric nurses 
Saskia van Slogteren (Lentis) and Amy Dekker (umcg) for carrying out cat, Durk Wiersma 
(umcg) for his help with setting up the pilot study, and Kees Rietberg (Lentis), Marieke 
Pijnenborg (umcg), Nanko Brattinga (Timer b.v.), and all other involved staff members 
at Lentis and the umcg for their help in this study.



Cognitive Adaptation Training: Pilot study

77

4

Outcome and time Effect size 95% ci Standard error p
mcas
   4 months -0.349 [-2.995 ; 2.298] 1.2898 0.789
   8 months 1.562 [-1.902 ; 5.027] 1.6902 0.363
sofas
   4 months 0.293 [-2.762 ; 3.349] 1.4892 0.845
   8 months 3.436 [-1.366 ; 8.238] 2.3430 0.154
nsa-m
   4 months 0.123 [-1.221 ; 1.467] 0.6552 0.852
   8 months -0.439 [-1.943 ; 1.604] 0.7330 0.554
Work-related activitiesa

   1 month -0.038 [-0.402 ; 0.326] 0.1721 0.827
   2 months -0.193 [-0.878 ; 0.492] 0.3252 0.561
   3 months -0.089 [-0.854 ; 0.675] 0.3576 0.806
   4 months 0.287 [-0.676 ; 1.249] 0.4504 0.535
   5 months 0.353 [-0.832 ; 1.537] 0.5618 0.538
   6 months 0.917 [-0.543 ; 2.377] 0.6945 0.204
   7 months 0.656 [-0.943 ; 2.255] 0.7575 0.399
   8 months 1.065 [-0.384 ; 2.513] 0.6881 0.140
   9 months 1.192 [-0.224 ; 2.608] 0.6786 0.094
   10 months 1.064 [0.076 ; 2.053] 0.4765 0.036
   11 months 1.667 [0.465 ; 2.870] 0.5828 0.009
   12 months 1.982 [0.624 ; 3.341] 0.6611 0.006
   13 months 1.579 [0.496 ; 2.662] 0.5286 0.006
   14 months 1.700 [0.485 ; 2.915] 0.5942 0.008
   15 months 1.446 [0.396 ; 2.496] 0.5147 0.009
   16 months 2.131 [0.755 ; 3.507] 0.6740 0.004

S u p p l e m e n ta ry 
table 1. Effect sizes 
(mean differenc-
es between the 
groups), confidence 
intervals, standard 
errors and p-values 
for the outcome 
measures. aWork 
related activities: 
measured in partial 
days per week (in-
patients only). 

Supplementary material
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Abstract

Despite the well-known importance of cognitive deficits for everyday functioning in 
patients with severe mental illness (smi), evidence-based interventions directed at these 
problems are especially scarce for smi patients in long-term clinical facilities. Cognitive 
Adaptation Training (cat) is a compensatory approach that aims at creating new 
routines in patients’ living environments through the use of environmental supports. 
Previous studies on cat showed that cat is effective in improving everyday functioning 
in outpatients with schizophrenia. The aim of this study is to evaluate the effect of 
cat as a nursing intervention in smi patients who reside in long-term clinical facilities. 
This is a multicenter cluster randomized controlled trial comparing cat (intervention 
group) as a nursing intervention to treatment as usual (control group). The primary goal 
is to evaluate the effectiveness of cat on everyday functioning. Secondary outcomes 
are quality of life, empowerment and apathy. Further, an economic evaluation will be 
performed. The study has a duration of one year, with four follow-up assessments at 15, 
18, 21 and 24 months for the intervention group. There is a need for evidence-based 
interventions that contribute to the improvement of the functional recovery of long-
term residential patients: If our hypotheses are confirmed, it may be recommended to 
include cat in the guidelines for smi care and to implement the method in standardized 
care. The trial is registered with the Nederlands Trial Register (identifier: ntr3308). Date 
registered: 12 February 2012.
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Introduction

The term severe mental illness (smi) defines a range of psychiatric disorders, 
characterized by serious mental, social and vocational problems that influence each 
other and create a need for long-term continuous care by mental health professionals1. 
The majority of the smi population suffers from schizophrenia or related psychotic 
disorders, which are characterized by positive symptoms (such as hallucinations and/or 
delusions), negative symptoms (such as amotivation, social withdrawal and/or blunted 
affect) and cognitive deficits (such as planning, memory and/or attention issues). 
Furthermore, people with autism, obsessive compulsive disorder, personality disorder, 
bipolar disorder or major depression are also considered to be suffering from smi when 
they follow a severe course of the illness1. In the Netherlands, patients with smi are 
admitted to long-stay facilities when they are unable to live independently and need 
more support than can be provided at assisted or sheltered living facilities. Based on 
the most recent estimations, approximately 10% of the adult smi population is living in 
long-stay clinical facilities in the Netherlands1,2. The degree of care dependency strongly 
relates to everyday functioning3, and is predicted by cognitive impairments, common 
in the majority of smi patients4. Despite the strong relationship between cognition and 
everyday functioning, evidence-based interventions are scarce, especially for those who 
reside in long-stay clinical facilities. Two main approaches can be distinguished with 
regard to interventions for cognitive problems in smi: restorative and compensatory.

Restorative approaches, such as cognitive remediation, aim to improve functional 
outcomes through enhanced cognitive functioning. In cognitive remediation, people 
are typically trained using computer training software. Cognitive remediation 
techniques have been extensively studied and though they attain small positive effects 
on cognition, recent (meta-analytic) studies demonstrated that these improvements 
do not generalize to functional improvements5,6. Significant and larger effect sizes are 
achieved when cognitive remediation is combined with some form of rehabilitation 
program, which questions the specific therapeutic effects of cognitive remediation 
programs on global and real-world functioning5,6.

Compensatory approaches do not aim to improve cognitive functions per se. 
Instead, they aim to bypass the cognitive deficits that hinder patients in performing 
their activities of daily living. Cognitive Adaptation Training (cat) is such an approach7,8. 
cat is an in-home intervention that targets real-world problems in a real-world setting, 
namely the patient’s own living environment. With the use of environmental supports, 
the patient is taught new routines that appeal less to cognitive functions. Furthermore, 
cat interventions are strongly individualized, taking into account the specific problems 
in activities of daily living of the individual patient. Effects of cat include improvements 
in everyday functioning, quality of life, medication adherence and relapse in outpatients 
with schizophrenia7–9.

cat starts with composing an individually tailored treatment plan, based on the 
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patient’s specific problems with respect to behavior, cognitive or executive functioning 
and everyday functioning. If the patient’s behavior type is predominantly characterized 
by apathy (amotivation, lack of initiative and/or lack of goal-directed behavior), 
compensation strategies will focus on cueing and prompting behavior. Patients whose 
behavior is predominantly characterized by disinhibition (easily distracted by irrelevant 
stimuli and/or behaving inappropriate in a situation) may benefit from removal of 
distracting stimuli. For patients with a mixed behavior type, both intervention strategies 
can be used. The form of the intervention is based on the level of executive functioning 
of the patient (such as planning, goal-directed behavior and mental flexibility). 
Interventions for patients with poor executive functioning are more easily noticeable 
(for example, larger signs), more specific (for example, stepwise instructions) and more 
numerous, compared to interventions for patients with fair executive functioning, 
which can be more subtle (for example, smaller signs) and less specific (for example, 
global instructions).

Information about the patient’s cognitive strengths and weaknesses in attention 
and memory is used to further individualize the interventions. For example, if a patient 
has strong visual attention but their auditory attention is weak, they would probably 
benefit more from visual cues and/or signs than from verbal reminders. The specific 
individual problems in everyday functioning determine the individual goals at which 
the interventions are directed. Commonly used environmental supports are watches, 
calendars, electronic devices, signs, household supplies (such as boxes and cleaning 
supplies) and means of transportation (for example, the bus or a taxi pass). A cat manual 
includes examples of specific environmental supports for 16 domains of daily living10, 
and was slightly adapted (by authors apms and pq) for practical use by psychiatric 
nurses.

Despite the well-established effectiveness of cat for outpatients, it remains unclear 
whether long-term residential patients can benefit from cat in a similar way. In this 
population, the cognitive and functional deficits can be considered to be most severe. 
Therefore, cat may bridge the gap between the current knowledge about these deficits 
and the lack of evidence-based interventions for this patient group. At the same time, 
long-stay facilities may be better able to deal with the need for ongoing support, which 
is necessary to maintain the functional improvements made with cat9,11.

In the usual care of long-stay facilities, ongoing support is often provided by 
psychiatric nurses. Supporting patients in performing everyday tasks is part of their 
daily working routine. While in previous studies cat was delivered by psychologists with 
a minimum of a bachelor’s level education, the current study aims to train psychiatric 
nurses for cat. Involving nurses should integrate cat in the daily working routine and 
thereby provide the continuous support which is necessary to sustain improvements 
that are made with cat. A pilot study conducted by our group provided tentative 
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evidence that cat as a nursing intervention can improve everyday functioning in long-
term residential patients in the Netherlands12. Furthermore, a recent Canadian study 
demonstrated that case manager support can sustain cat interventions after a period 
of cat -specialist intervention13.

The abovementioned studies only included patients with a diagnosis in the 
schizophrenia spectrum, which leaves the effect of cat on smi patients with a different 
diagnosis unknown. However, cognitive impairments are also present in patients with 
other psychiatric disorders14. Therefore we expect that smi patients with cognitive 
deficits, but without the psychotic symptoms that characterize schizophrenia, may 
similarly benefit from cat.

The primary goal of the current study is to assess the effect of cat as a nursing 
intervention on everyday functioning in long-term residential patients with smi. The 
secondary goals are to evaluate the effect of cat on quality of life, empowerment and 
apathy. Follow-up measurements will be conducted to evaluate whether obtained 
effects on primary and secondary outcome measures can be retained, as well as to 
evaluate the feasibility of integrating cat support into the daily working routine of the 
nurses. We expect cat as a nursing intervention to lead to improvements in everyday 
functioning and apathy, and thereby an improved quality of life for patients with smi. As 
cat is not designed to alter cognitive functioning (rather to bypass cognitive problems) 
or to improve positive symptoms, we do not expect these to change. Finally, we will 
assess the long-term cost-effectiveness and cost-utility of the intervention. Importantly, 
in a time where available funding for mental healthcare is diminishing, evaluation of the 
costs and benefits of cat is necessary. With this information available, mental health 
institutions will be able to make well-considered decisions with regard to the type of 
treatments and interventions that they offer.

Methods/Design

The methods and design of the intervention study are described using the Consolidated 
Standards for Reporting Trials (consort) statement and the extension for reporting 
cluster randomized controlled trials15.

Design

This is a two-arm, multicenter, cluster randomized controlled trial assessing cat as 
a nursing intervention in long-term residential patients with smi. Patients in the 
intervention group will receive cat in addition to treatment as usual (cat + tau) and 
will be compared to the control group who will only receive tau. Assessments take 
place at baseline and every three months thereafter. This study has a duration of one 
year. For the intervention group, four additional assessments take place at 15, 18, 21 
and 24 months in order to investigate the long-term effects. The Medical Ethics Review 
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Committee of the University Medical Center Groningen in the Netherlands approved 
the study design, research protocol, information brochure and informed consent 
procedure (approval number m13.143271). The study is funded by a NutsOhra grant 
(grant number: 1303–041).

Recruitment and inclusion of patients

A total of 100 long-term residential patients suffering from smi will be included in the 
study. Patients who participated in the pilot study or patients who are under 18 years 
of age are excluded from participation. There are no other criteria held. Patients are 
recruited from the long-stay departments of three institutions in the Netherlands: 
Lentis Psychiatric Institute (Zuidlaren), Dijk en Duin Psychiatric Institute (Castricum) and 
ggz Drenthe (Assen). The departments typically provide long-term pharmacological 
and psychosocial treatment and focus on rehabilitation and recovery for adult smi 
patients. Admitted patients have often insufficiently recovered during several previous 
hospitalizations and/or periods of sheltered living, and experienced educational, 
vocational and social problems early in life. The majority of the patients suffer from 
psychotic disorders. Other diagnoses include severe major depression, personality 
disorders, bipolar disorder and autism. Patients are informed about the study by nurses 
from the concerning department. Patients are informed that participation is voluntary 
and that they are free to withdraw at any time without providing a reason and without 
consequence for the usual treatment. Questions can be directed at the nurses or 
the researchers (contact information is provided in a patient folder). Participants are 
required to provide written informed consent at baseline.

Sample size calculation

This sample size is based on a power analysis using the effect size (0.79) calculated from 
Multnomah Community Ability Scale (mcas) scores from our pilot study12. To detect a 
significant change in daily functioning measured by the mcas with α set at 0.05 and a 
power of 0.9, 35 patients should complete the intervention. Studies have shown that 
withdrawal from psychosocial interventions in psychiatric patients can be substantial. 
Therefore we have taken into account a conservative drop-out rate of 30% and will 
include at least 50 patients in each condition. Analyses are performed when both 
groups completed the assessments at 12 months and at the study end when follow-up 
assessments of the intervention group have been completed (24 months).

Randomization

With regard to the randomization procedure, several issues were to be considered. 
Each location employed several nursing teams, with separate offices, patient units and 
caseloads. Cluster randomization was applied on a nursing team level for each of the 
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three institutions. This resulted in an equal distribution in the number of nursing teams 
allocated to cat and tau within each institution. Not only does this approach prevent 
contamination between nurses in the intervention and control groups, it also enhances 
implementation of the intervention since all nurses within each intervention team are 
trained in cat and regular nursing meetings can be used for informing colleagues about 
the progression of the intervention. The nursing teams are randomly allocated to either 
the intervention or the control group by an independent staff member (without interest 
in or knowledge about the outcome of the allocation) who blindly draws a ticket from 
a basket containing a cat ticket and a blank ticket. No inclusion or exclusion criteria are 
applied for nurses.

 

CAT nurses and specialists

Nurses in the intervention teams are responsible for setting up and evaluating the 
intervention for a maximum of one to three patients, while all nurses are responsible 
for supporting the daily use of interventions of all patients. Hereafter, the term cat case 
manager refers to the former role, while the term nurse refers to the general tasks of 
all nurses in the team. cat specialists are professionals educated to at least bachelor 
level, who have knowledge about the relationship between cognition and general 
functioning, and who are knowledgeable with regard to the underlying principles of 
cat. Besides supervising cat case managers in the development and implementation 
of the intervention for each individual patient, cat specialists guard the underlying 
principles of cat in the interventions that are applied. cat specialists apms and jer, both 
psychologists at Lentis Psychiatric Institute, were trained by Dr. Velligan, the developer 
of cat. They provided additional training for cat specialists at the other institutions.

 

Blinding

Blinding will take place at the level of assessors of outcome variables. Blinding of patients 
and nurses is not possible due to the nature of the intervention. Similarly, blinding 
of the researcher is not possible due to the researcher’s (apms) role in the training 
of nurses and cat meetings with nurses. Research assistants (psychology students 
educated to at least bachelors level) are trained to administer the assessments. They 
are blind to the treatment arm in which the patient is included and do not receive 
any information with regard to the content and aims of the intervention. Nurses and 
patients are requested not to disclose any information about the allocation of conditions 
or the content of the intervention to the students. Students are instructed to inform 
the researcher immediately when they suspect blinds are broken, in which case the 
measurement is finished by another student who is still blind to the allocation of the 
patient. Furthermore, guessing of the allocation group by raters after each assessment 
will be used to evaluate whether blinding was successful.
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Tests and measures

Testing procedure

All participants (intervention and control group) are measured at baseline and after 
three, six, nine and 12 months. Additionally, to determine whether any obtained results 
in the intervention group can be retained, follow-up assessments are planned after 
15, 18, 21 and 24 months. Although cat is not designed to alter cognitive functioning 
(rather to bypass cognitive problems) nor to improve symptoms, cognitive functioning 
and symptomatology are measured again at six and 12 months to evaluate any 
unexpected changes. The schedule of enrollment, interventions and content of the 
assessments is shown in Table 1. For all patients, interviews and cognitive tests are 
assessed in separate sessions. In the intervention group, environmental and functional 
problems in everyday functioning are assessed in an additional session. Level of 
everyday functioning is chosen as the primary outcome. All tests and measures are 
described below. Secondary outcome measures are quality of life, empowerment and 
apathy. Assessment outcomes for the control group will not be used in their treatment 
plan for the duration of the trial.

Study Period (timepointsa)
Intervention period Follow-upb

< T0 T0 T3 T6 T9 T12 T15 T18 T21 T24

Enrollment
     Randomization X
     Informed consent X
Groups
     Control (tau)
     Intervention (tau+ cat)
Assessments
     Environmental/functional problems X         and behavior type
     Clinical and cognitive 
characteristics X X X

     Demographical information X
     Everyday functioning X X X X X X X X X
     Quality of Life and Empowerment X X X
     Apathy X X X
     Health care costs X X X X X X X X X

Table 1. Schedule 
of enrollment, in-
terventions and as-
sessments. aNumber 
illustrates number 
of months after 
baseline. bAssessed 
for the intervention 
group only.

Demographical information

Demographical information (date of birth, gender, nationality, level of education, main 
diagnosis, comorbid diagnoses, age of onset, psychiatric disorders of parents and 
siblings, relevant medical events, neurological disorders and alcohol and drug use) is 
partly obtained from the patient file and completed at baseline assessment (T0).

Severity of current psychotic symptoms

The presence and severity of psychotic symptoms is measured using the Positive 
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and Negative Syndrome Scale (panss)16 by trained blind raters (psychology students 
educatedto at least bachelors’ level). The panss is a semi-structured interview 
consisting of three subscales: positive symptoms, negative symptoms and general 
psychopathology. The panss is a widely used instrument with good psychometric 
properties16. The panss is administered for patients with a psychotic disorder or a 
disorder with psychotic features.

Behavior type

The Frontal Systems Behavior Scale (frsbe)17, which is filled out by the cat case manager, 
is used to determine the behavior type. This scale consists of 46 statements on apathy, 
disinhibition and executive functioning. Each statement can be scored on a scale 
ranging from one (almost never) to five (almost always). The apathy and disinhibition 
scores determine whether the patient’s behavior type is best characterized as apathy, 
disinhibition or mixed (combination of apathy and disinhibition).

Executive functioning

The level of executive functioning is determined with the Modified Card Sorting Test 
(mcst)18 and the letter fluency task19. The perseveration and categories score of the 
mcst and the total score of the letter fluency task are used to determine the level of 
executive functioning. A division is made between poor (problems with planning and 
performing the steps of basic everyday tasks such as showering and dressing) and fair 
(problems on higher level functions, such as management of money and work skills). 
When the participant is not able or willing to participate in the tests, the score on the 
executive subscale of the frsbe is used to determine the level of executive functioning.

Cognitive strengths and weaknesses

Complementary cognitive tests are administered to determine strengths and 
weaknesses in visual attention (Picture Completion; Wechsler Adult Intelligence Scale 
IV (wais-iv20)), auditory attention (Digit Span forward; wais-iv 20), working memory 
(Digit Span Backward; wais-iv 20) and verbal short term memory (Word Learning Task 21). 
Strengths and weaknesses in auditory attention and working memory are determined 
with cut-off scores identical to those used by Dr. Velligan (personal communication, 
A.P.M. Stiekema) (auditory attention: <4 = weak, >7 = strong and 4 to 7 =average; 
working memory: <2 = weak, >5 = strong and 2 to 5 = average). For visual attention, we 
use transformed raw scores to scale scores on the picture completion task according to 
the Dutch norms20 and set cut-off points for the scale scores (<5 = weak, >10 = strong 
and 5 to 10 = average). Finally, for verbal short term memory, we use the available 
Dutch norms21 to set cut-off points at percentiles (<25 = weak, >50 = strong and 25 to 
50 = average).
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Environmental and functional assessment

The individual problems with everyday functioning are assessed with the Environmental 
and Functional Assessment (efa) by Velligan and colleagues10. The EFA is an extensive 
interview on daily activities, functional skills and the presence of necessary skills to 
perform these activities. We slightly adjusted the efa so that the given examples reflect 
situations that are common for the study population in the Netherlands. In addition, 
we now explicitly ask for the patient’s wishes with regard to everyday tasks. The efa is 
administered in the patient’s residence by a cat specialist together with the cat case 
manager. If necessary, the cat case manager supports the patient in answering the 
questions during the interview.

Everyday functioning

Level of everyday functioning is measured with a number of instruments. First, the 
Multnomah Community Ability Scale (mcas)22 is used to enable us to compare results 
with previous cat studies. The mcas is a semi-structured interview containing 17 items 
and assesses a variety of domains of community adjustment. As reports of mental 
healthcare professionals who are in frequent contact with patients tend to be more 
linked to performance on everyday tasks than self-reports23, a comparison of patients’ 
reports and nurses’ observations (measured with observational questionnaires 
described below) is used to determine possible discrepancies between answers and 
to adapt mcas scores if necessary. The instrument was translated into Dutch (pq) 
and back-translated by a professional translator. The English version has proven to be 
reliable and valid24. 

The second instrument used to measure everyday functioning is the Social and 
Occupational Functioning Scale (sofas)25. The sofas is a reliable and valid instrument 
for measuring social, occupational and interpersonal functioning on a single-item scale 
(range: 0 to 100)26. 

Third, engagement in work-related activities is used as an indication of everyday 
functioning. Engagement in work-related activities is measured in number of partial 
days a week (consisting of three hours) and is registered daily by the staff. 

Finally, two observational questionnaires are filled out by a nurse (the cat case 
manager in the intervention group; for the intervention group individual nurses are 
allocated between one and three patients for whom to complete the observational 
questionnaires). The Social Functioning Scale-other (sfs)27 measures functioning 
in society. It contains seven subscales: (1) social engagement, (2) interpersonal 
behavior, (3) pro-social activities, (4) recreation, (5) independence-competence, (6) 
independence-performance and (7) employment and/or occupation. The sfs has 
good psychometric properties27. The second observational questionnaire is the Life 
Skills Profile (lsp)28. The lsp is a questionnaire consisting of 39 questions on a four-



Cognitive Adaptation Training: Study protocol

91

5

point scale (lower scores indicate better life skills) and measures a range of aspects 
related to successful community or hospital living: (1) self-care, (2) non-turbulence 
(3) social contact, (4) communication and (5) responsibility. The scale has shown good 
psychometric properties when completed by case workers and residential staff29.

 

Quality of life

Quality of life is measured with the Short Form Health Survey (sf-12)30. The sf -12 is 
a self-report questionnaire with 12 items measuring subjective physical, psychological 
and social well-being. The sf -12 has good psychometric properties for use in smi 
populations31.

 

Empowerment

Empowerment is measured by a self-report questionnaire, the Dutch Empowerment 
Questionnaire ((deq) Nederlandse Empowerment vragenLijst)32. Three of the six 
subscales are used in the current study, namely professional help, self-knowledge and 
belonging. Items are scored on a five-point scale ranging from one (strongly disagree) to 
five (strongly agree). The validity and reliability of the deq is sufficient32.

 

Apathy

The avolition-apathy subscale of the Scale for the Assessment of Negative Symptoms 
(sans)33 is administered to measure apathy. The four items of this subscale can be 
rated from 0 (absent) to four (severe). The sans is a valid and reliable instrument34.  
Motivation to engage in activities is assessed using the motivation subscale from the 
Negative Symptom Assessment, a semi-structured interview (nsa-16)35. The motivation 
subscale contains four items that can be rated from one (no evidence of this symptom) 
to six (severe). The validity and reliability of the nsa -16 is good36.

 

Treatment as usual

Although the institutions vary somewhat in the treatments they offer, all patients have 
access to pharmacotherapy. The range of psychological, psychosocial and non-verbal 
therapies (such as psycho-education, cognitive behavioral therapy, Liberman training, 
peer support groups, psychomotor therapy, music therapy, creative arts therapy and 
sports groups), and educational or work projects (such as a framing center, graphic 
design and copy center, a farmhouse, catering and site and garden maintenance) 
differs somewhat between locations, which will be accounted for in the analyses. For 
each patient, treatment is aimed at a combination of therapies and daily activites that 
best matches the needs, goals and wishes of the patient in order to reach an optimal 
recovery process. Treatment and progress are evaluated at least once per year.



Ch
ap

te
r 5

92

Cognitive adaptation training: the intervention 

Preparation: training of nurses and CAT specialists

To optimize the implementation of cat and to ensure cat would be included in the 
working routine, all nurses in the intervention groups were trained in cat, though 
not screened for eligibility. Nurses participate in a didactical group training prior 
to the recruitment of patients. The training is delivered by the cat specialists who 
were trained in cat by Dr Velligan, the developer of cat (apms and jer). Translated 
PowerPoint presentations and video demonstrations of Dr Velligan serve as the basis 
of the didactical training, to ensure fidelity to the cat treatment model. The didactical 
training includes the theoretical background and principles, assessments, use of the 
cat manual, intervention strategies, cat visits and continuity of the intervention. 
apms and jer provided an additional training on assessing the efa, composing the cat 
treatment plan (see below) and continuity of cat in daily care for the cat specialists at 
all intervention locations.
 

Designing the cognitive adaptation training treatment plan

The protocol developed by Dr. Velligan and her group (personal communication, A.P.M 
Stiekema, P.J. Quee) is followed to design the cat treatment plan, with some minor 
modifications due to the availability of tests translated into Dutch. The cat plan and 
starting point of the intervention is based on: (1) behavior type, (2) level of executive 
functioning, (3) goals for improving everyday functioning and (4) cognitive strengths 
and weaknesses that are assessed at T0. Upon completion of this assessment, a cat 
specialist summarizes the outcomes of the cognitive assessment and discusses these 
with the cat case manager during the first cat meeting. Based on the wishes and 
problems reported by the patient during the efa, the cat specialist and the cat case 
manager discuss the priority of problems and make an initial priority of goals that may 
be targeted with the intervention. In the next step of the intervention process, the cat 
case manager discusses the assessments with the patient during the first cat visit. The 
patient is encouraged to formulate their own goal, however if they are unable to do so, 
the cat case manager suggests a goal according to the priority of the initial cat plan. If 
necessary, the priority on the cat plan is adapted following the wishes of the patient 
after the first or subsequent cat visits.
 

Implementing the cognitive adaptation training treatment plan

Once the cat treatment plan is formed and discussed with the patient, the cat specialist 
and cat case manager discuss possible interventions using the cat manual and taking 
individual characteristics into account. Possible intervention strategies are discussed 
and set up together with the patient when in any way possible. Intervention strategies 
are limited to one goal at a time to ensure patients are not faced with more than they 
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can handle. After the first intervention the cat case manager is responsible for setting 
up and organizing environmental supports and evaluating the interventions with the 
patients in their caseload. cat visits to the patients are planned within the daily routine 
of the nurses. Based on our pilot study, a duration of cat visits of approximately 45 
minutes a week per patient in total (time may be divided over a number of cat visits) is 
deemed to be sufficient. In addition, the cat case manager makes a record of the cat 
visits in the patient file, based upon four questions: what interventions worked, what 
interventions did not work, what changes are made in the intervention strategies and 
what issues need to be kept in mind.

During the implementation phase (one to two months), the cat specialist and 
cat case manager plan cat discussion meetings at least once a month. The nursing 
team as a whole is informed of, and responsible for, and supports the daily use of 
the interventions of all patients (for example, checking and reporting on whether a 
recorded message leads to the targeted behavior, or changing a weekly checklist). In 
the securing phase (up to 12 months), cat group meetings are incorporated into regular 
staff meetings for at least another six months, to stimulate the exchange of knowledge 
and interventions between nurses. 

Finally, after the securing phase (after 12 months), a cat focus group including the 
researchers and clinicians (apms, jer and lm) and a delegation of nurses, will determine 
the form and frequency of cat meetings in the follow-up phase (12 to 48 months).

 

Statistical analysis plan

Primary and secondary outcomes

Mean differences in the outcomes between the intervention and control group will 
be investigated by applying a marginal linear mixed model (modeling mean scores for 
both groups) using restricted maximum likelihood estimation to the outcomes at each 
time point after baseline. The analyses are corrected for baseline scores to eliminate 
the effect of possible (average) differences between the intervention and control 
group at baseline. The treatment effect is essentially estimated for each time point by 
subtracting the estimated mean scores of the control group from the estimated mean 
scores of the intervention group, reflecting the estimated mean difference between the 
groups over time.

Sub-analyses will be performed to evaluate individual improvement in everyday 
functioning. To this end, we will specifically evaluate only those items of the mcas, sfs 
and lsp that measure the domain(s) that are recorded as goals in the cat treatment plan. 
That is, we will evaluate whether patients have indeed improved on the activities they 
have been working on with cat, and for which individually tailored interventions were 
set up. Sum scores of items of the lsp, and sfs reflecting a certain goal will be computed. 
Differences in these sum scores over time will reflect whether patients’ performance on 
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these domains have improved, did not change or have deteriorated. Generalized linear 
models will be used to determine whether there is a statistically significant proportion 
of improvement target behaviors compared to no change or deterioration.

Economic evaluation

An economic evaluation will be conducted alongside the clinical study to assess the 
balance between costs and health outcomes of cat + tau compared to tau.

Healthcare consumption and costs

This study is conducted from a healthcare perspective, since costs within the healthcare 
system are most relevant for the current study population. Medical costs that will be 
assessed include costs of the interventions (costs of personnel, materials and housing), 
inpatient care and medication use. In order to calculate costs, Dutch standard prices for 
each cost unit37 are combined with information on healthcare consumption. Healthcare 
consumption will be prospectively registered for all the included patients by means of a 
detailed questionnaire adapted to the context of the current study. This questionnaire is 
completed by each cat case manager at baseline and at three, six, nine and 12 months 
for both groups and at 15, 18, 21 and 24 months for the intervention group.

Cost-effectiveness and cost-utility analysis

The primary outcome measure of the planned cost-effectiveness analysis (cea) is 
the mcas. Results of the cea are expressed in terms of incremental costs per point 
change in mcas score. Furthermore, a cost-utility analysis will be conducted with 
quality adjusted life years (qaly) as the primary outcome measure. In order to estimate 
qalys, utility scores are derived from the sf-1238. The uncertainty surrounding the cost-
effectiveness and cost-utility ratios will be estimated by bootstrap analyses. In addition, 
cost-effectiveness acceptability curves will be used to inform decision-makers on the 
probability that cat is cost-effective.

Discussion

In smi care, especially in the chronic stage of the disease, there is a necessity for practical 
hands-on interventions that target the functional impairments resulting from cognitive 
deficits in such a way that functional improvements are made, and can also be sustained 
after a study period. Primarily the latter aspect made us choose an intervention that can 
be applied by those healthcare professionals who support patients in their daily routine, 
namely psychiatric nurses. The current, multicenter, cluster randomized controlled trial 
meets with these needs by assessing the efficacy of cat as a nursing intervention on 
everyday functioning in residential patients with smi. We hypothesize that cat as a 
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nursing intervention leads to improvements in everyday functioning (primary outcome) 
and apathy, and thereby in quality of life and empowerment (secondary outcomes).

A strength of this study is that patients are recruited from multiple psychiatric 
institutions spread across the Netherlands, increasing representativeness and thus 
increasing generalizability. An additional strength is that it addresses the long-term 
effects of the intervention (up to two years). The length of the study takes into account 
that rehabilitation in long-term residential patients is a slow process39. Furthermore, 
by following up on everyday functioning for up to two years (one year after completion 
of the study), we will evaluate whether cat has been successfully incorporated in the 
working routine of nurses. This is important because the nurses will have to provide 
ongoing support to sustain improvements. Another strength is that the outcomes of 
everyday functioning are not solely based on self-reports, but are also assessed by the 
number of work-related activities per week, and by observational questionnaires that 
are filled out by the cat case manager. As such, we use various measures to substantiate 
our impression of the level of everyday functioning of the patients. Furthermore, this 
approach allows us to collect data even if the patient misses an assessment. Finally, 
because of our choice not to hold common eligibility criteria, for example with regard to 
diagnosis or (prior) comorbid psychiatric or somatic disorders, our results will be better 
generalizable to the whole smi population, instead of only pertaining to schizophrenia 
patients. This is important since it increases the clinical importance and external validity 
of our findings.

Possible weaknesses of the study are the lack of measurements focusing on the 
nurses who carry out the intervention. Motivation, self-efficacy and empowerment of 
the nurses may mediate the effect of the intervention, but an absence of appropriate 
instruments in this regard leaves us unable to take these aspects into account. Moreover, 
there are few instruments that are specifically designed for measuring everyday 
functioning of patients residing in long-stay clinical facilities, whose problems and needs 
may differ from patients living in the community. Finding a suitable instrument is further 
complicated by the fact that areas for interventions are individually determined and 
therefore differ for each patient. Due to the global nature of the measures of everyday 
functioning our instruments may not be sensitive enough to assess improvements 
because cat aims to improve one or two areas of functioning at a time. For this reason, 
we included the additional sub-analyses in the statistical analysis plan that specifically 
evaluate improvements in targeted domains (as described in the statistical analysis 
section).

If evidence yields support for cat, this may fulfill a need for a hands-on intervention 
that can contribute to the functional recovery of patients living in long-stay clinical 
facilities.
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Abstract

Patients with a severe mental illness (smi) are at increased risk for developing car-
dio-metabolic syndrome. Lifestyle interventions may not only improve physical health, 
but mental well-being as well. To date, studies investigating the psychosocial effects of 
lifestyle interventions in smi patients are scarce, especially for residential patients. The 
aim of this study was to assess the psychosocial effects of a combined diet-and-exercise 
lifestyle intervention targeting the obesogenic environment of smi residential patients. 
This randomized controlled, multicenter pragmatic trial was conducted in 29 teams of 
sheltered and clinical care facilities in two institutions in the Netherlands. Team tailored 
diet-and-exercise interventions were set up to change the obesogenic environment into 
a healthier setting, and team members were trained in how to support patients to make 
healthier choices. Patients in the control group received care as usual. The Calgary De-
pression Scale for Schizophrenia (cdss), Positive and Negative Syndrome Scale (panss), 
Health of the Nation Outcome Scales (honos) and the Manchester Short Assessment of 
Quality of Life (mansa) were measured at baseline and after three and twelve months. 
Psychosocial data were available for 770 patients: 384 in the intervention group (15 
teams) and 386 controls (14 teams). Participants were on average 48.6 ± 12.5 years 
old, 62.7% were men, and 73.7% were suffering from a psychotic disorder. Linear mixed 
model analysis showed that the current lifestyle intervention compared to care as usual 
did not improve psychosocial outcomes over time. This may be due to difficulties with 
implementation of the intervention, the intervention not being specifically designed 
for improvements in mental well-being, or the small change approach, which may take 
longer to reach an effect. This is the first large trial in residential smi patients. Further 
research might elucidate what type of lifestyle intervention under what circumstances 
positively affects psychosocial outcomes in this population.
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Introduction

Increased awareness of the somatic health of patients with a severe mental illness (smi) 
has resulted in a large body of research on lifestyle interventions. These intervention 
studies aim at weight loss or weight gain prevention and therefore focus on physical risk 
factors of the cardiometabolic syndrome, such as waist circumference, triglycerides, 
fasting glucose, cholesterol levels and blood pressure. A recent meta-analysis shows 
that waist circumference, triglycerides and fasting glucose indeed improve in psychotic 
patients after implementation of lifestyle interventions1. Besides an effect on physical 
health, lifestyle interventions may also affect psychosocial well-being because of the 
association between lifestyle factors and mental health. In the general population for 
example, exercise is associated with decreased symptoms of depression, anxiety, and 
positive mood, independently of physical health2,3. Furthermore, lower levels of phys-
ical activity and higher levels of sedentary behavior are associated with more severe 
negative and depressive symptoms in patients with schizophrenia4,5. Also, unhealthy 
dietary habits have been associated with a risk of depression (for an overview see Lang, 
Beglinger, Schweinfurth, Walter, & Borgwardt, 2015).

A number of studies have investigated the effect of lifestyle interventions on 
psychosocial functioning in smi patients. For example, a program of physical exercise 
reduced psychotic symptoms7,8, anxiety9 and stress10. Quality of life improved after a 
nutritional intervention11, and after a psycho-educational program for weight control12. 
Positive effects on depressive symptoms were found after an aerobic exercise program13, 
an activity-and-diet intervention14,15 or exercise therapy8. However, symptomatic stability 
or unchanged quality of life were also reported after lifestyle interventions16–21. Drawing 
firm conclusions about the effect of such programs is complicated by methodological 
challenges of most of these studies, such as a small sample size (ranging from a total 
sample size of 10 to 33)7,11–13,16,18,20,21 or the lack of a control group10,14,15. The effect of 
lifestyle interventions on the mental health of patients with smi is therefore unclear.

Importantly, most studies assessing the effect of a lifestyle intervention have included 
outpatients, or aimed to prevent weight gain when starting antipsychotics in first episode 
patients. Adopting a healthy lifestyle is difficult even for people without a mental illness. 
However, patients with smi face additional challenges because of increased appetite 
and sedation due to the use of antipsychotics22, the presence of negative symptoms23, 
low self-esteem and low confidence24. This challenge is even larger for residential 
patients, due to the obesogenic environment of residential facilities. An obesogenic 
environment can be described as an environment that provides limited opportunities 
for exercising and easy access to high-calorie food as opposed to healthy alternatives25. 
Therefore, the Effectiveness of Lifestyle Interventions in PSychiatry (elips) study was 
designed for mental health care teams of sheltered and clinical care facilities with the 
goal to improve the obesogenic environment26. This paper describes the secondary, 
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psychosocial, outcomes of the elips study. We hypothesized that a lifestyle intervention 
would lead to reduced feelings of depression, reduced psychotic symptoms, improved 
overall functioning and improved quality of life.

Materials and Methods

Design

The main characteristics of this study will be described briefly below (the study design 
is described in detail elsewhere26). In short, this is a multicenter cluster randomized 
controlled pragmatic trial including 29 mental health care teams of sheltered and long-
term clinical care facilities of two psychiatric institutions (Lentis and ggz Friesland) in 
the Netherlands. Randomization took place at team level; (separate teams of) sites were 
randomly assigned to the lifestyle intervention or the treatment as usual control group, 
stratified for institution, location (rural or city), living situation (sheltered or clinical), 
and caseload (ranging from 20 to 65). Teams were randomized by a computerized 
random number generator by a non-participating research nurse. The Medical Ethical 
Committee for Research in Mental Health Care (Metigg) approved of the trial and 
stated that the study protocol and the use of anonymized data from Routine Outcome 
Monitoring (rom; see assessment procedures), collected in accordance with the latest 
version of the Declaration of Helsinki and consistent with national and international 
regulations as confirmed by the Ethical Board of University Medical Center Groningen, 
does not fall under the scope of the Medical Research Involving Human Subjects Act, 
therefore no written informed consent was obtained. The trial is registered in the Dutch 
Trial Registry (ntr2720, www.trialregister.nl). 

Study population

Recruitment was from September 2010 till December 2011. All 29 teams with a total 
of 814 patients were randomized into 14 control teams and 15 intervention teams 
consisting of a total of 414 and 400 patients respectively. All patients of the participating 
teams were automatically included if they took part in the annual rom screening. 
Exclusion criteria were age below 18, pregnancy, diagnosis of Korsakov’s syndrome or 
inability to perform physical activity measurements. The sample size calculation was 
based on the primary outcome and showed that 240 patients were needed in both the 
control and the intervention group to detect a clinical relevant change of -5% in waist 
circumference (alpha = 0.05, power .90 and taking a 10% drop-out into account).

Intervention

The intervention was aimed at teams of health care professionals to adjust the 
obesogenic environment according to pre-determined elips lifestyle goals: 1) At least 
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two physical activities per week, 2) At least three changes in daily food supply that 
favor health, 3) A weekly food workshop, in which patients learn to buy, cook and eat 
healthy food products and 4) A sustainable change in the obesogenic environment on 
organization level (subgoals are described elsewhere26). The intervention was aimed at 
small changes because this has a high chance to lead to changes that are sustainable 
in long-term27. During the 1-month preparation phase, two lifestyle coaches per team 
set up a team specific lifestyle plan based on the (un)healthy behaviors and activities at 
that site as well as patients’ and teams’ preferences, the teams’ opportunities and site 
specific logistic possibilities. During the subsequent 3-month implementation phase, 
the lifestyle coaches worked out the team specific lifestyle plan by organizing activities 
and workshops on healthy behaviors for and with the team, and trained the teams in 
creating a healthy environment and stimulating a healthier lifestyle in their patients. 
Teams gradually took over the responsibility for organizing lifestyle activities. During 
the subsequent 9-month monitoring phase, the teams set goals to achieve in the next 
period. We expected that with this structure, improvements could be achieved in the 
implementation phase and sustained in the period of monitoring and thereafter.

Assessments

The outcomes were administered by trained nurses during the rom screening, a 
standard care annual screening of mental and physical health which is part of the 
regular clinical practice in the participating organizations. rom procedures are fully 
explained to participants, after which they are free to opt-out for the use of their data in 
the research database, where data is anonymized. Nurses were blind for the condition 
the patients were allocated to (except for one location where two teams assessed each 
other’s patients). Two regular assessments were used for the baseline and 12-month 
measurements and one additional rom-screening was organized for the 3-month 
measurement. For the latter participants received a fee of €5 for participating. In the 
current article we will describe the psychosocial outcomes.

The Calgary Depression Scale for Schizophrenia (cdss28) was used to assess 
depressive symptoms. Scores on the nine items of the scale range from zero (absent) 
to three (severe) and are assessed during a structured interview and summed scores 
were used in the analysis. The cdss has good psychometric properties and measures 
depression differentially from negative symptoms29.

Psychotic symptoms were assessed using a shortened version of the Positive and 
Negative Syndrome Scale based on remission criteria (panss30,31). The shortened version 
included items assessing delusions, conceptual disorganization, hallucinatory behavior, 
blunted affect, social withdrawal, lack of spontaneity, mannerisms and posturing and 
unusual thought content. Scores range from one (absent) to seven (extreme). The sum 
of these eight items will be used to examine psychotic symptoms. 
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Overall functioning was measured with the Health of the Nation Outcome Scales 
(honos32). This observational questionnaire encompasses four domains (behavioral 
problems, organic problems, psychological symptoms, social problems) divided in 12 
questions that are scored by a clinician. Scores range from zero (no problems) to four 
(severe problems) and were summed. The scale has shown moderately high internal 
consistency and interrater reliability32. 

Quality of life was measured with the Manchester Short Assessment of Quality of 
Life (mansa33), a 12-item self-report questionnaire capturing satisfaction within several 
psychosocial domains scored on a scale from one (could not be worse) to seven (could 
not be better). Summed scores were used for data analysis. The mansa has good 
construct validity and internal consistency33.

Data on age (calculated from birth year), gender, living situation and medication 
were subtracted from patient records. Chlorpromazine equivalents of antipsychotic 
dosage were calculated according to Gardner and colleagues34.

 

Statistical Analysis

We investigated whether a lifestyle intervention aimed at reducing the obesogenic 
elements in the living environment would lead to reduced feelings of depression, 
reduced psychotic symptoms, improved overall functioning, and improved quality of life 
compared to the care as usual control group. We specifically hypothesized that for the 
intervention group changes in outcomes would be achieved in the first three months 
(implementation phase) and could be maintained thereafter (monitoring phase). 
Data were checked on the assumption of normality and transformations were applied 
where necessary. Differences in baseline characteristics between the groups were 
examined with the chi-square test for categorical variables, independent t-tests for 
normally distributed continuous variables and Mann-Whitney U tests for non-normally 
distributed continuous variables. Differences on psychosocial outcomes over time were 
analyzed according to the intention-to-treat principle and using a likelihood-based 
multi-level linear mixed model, taking the randomization strata of teams into account. 
To be able to investigate the effect separately for the two phases of the intervention 
we created two dummy variables for time, where the reference category was baseline 
compared to the 3-month and 12-month measurements respectively. Condition 
(intervention or control), the dummy variables for time and both interaction terms of 
condition and the time variables were entered into the model as fixed factors. Age, 
gender, chlorpromazine equivalents and living situation were entered into the model 
as covariates. An unstructured covariance structure was selected for the correlation 
between the repeated measures. spss version 22 was used for all the analyses and the 
alpha was set at .05.
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Post hoc analyses

Because sheltered facilities require a higher level of functioning (i.e. less dependence 
on others for daily tasks) than clinical care facilities, one could expect the severity 
of (consequences of) illness to be different between these groups. Because the 
distribution of living situation in the intervention group differs from the distribution 
of living situation in the control group, we were interested whether possible baseline 
differences between intervention and control group could be explained by this uneven 
distribution of living situation. To this end, we performed analyses of variance (anovas) 
on found baseline differences with condition as predictor and living situation as 
covariate. Further, the intervention may have a different effect on patients in sheltered 
facilities than on patients in clinical facilities. Therefore, the effect of the intervention on 
psychosocial outcomes was investigated separately for sheltered facilities and clinical 
care facilities using the linear mixed models described above.

Results

Patient Characteristics

Fifteen teams were allocated to the intervention group and 14 to the control group. Out 
of the 814 patients automatically included, 770 patients (384 in intervention group and 
386 in the control group) had data on at least one psychosocial measure at baseline or 
the 12-month measurement, making them eligible for analysis (see Figure 1 for a flow 
chart). Baseline clinical and demographical characteristics of the patients included in the 
analyses are presented in Table 1. Despite randomization, the intervention and control 
group differed on several demographical characteristics: patients in the intervention 
group were on average older, were prescribed higher doses of antipsychotic medication, 
more patients in the intervention group were living in clinical care facilities and more 
patients were diagnosed with a substance related disorder. The intervention group 
reported less depressive symptoms and had a higher quality of life at baseline. 

Post hoc analyses revealed that when living situation was included as a covariate, 
groups no longer differed on antipsychotic dosage. Differences in age were partly 
explained by living situation (f = 47.22, p < .001), but differences in age between 
the groups remained significant (f = 5.09; p = .024). Living situation did not explain 
differences between the groups with regard to substance related disorder, depressive 
symptoms and quality of life as condition remained the only significant predictor (b = 
-.439, or = .645, p = .002; f = 8.06; p = .005; f = 6.715, p = .010) for these differences.
 

Psychosocial outcomes

The results of the linear mixed models for the cdss, panss, honos and mansa are listed 
in Table 2. Mean scores at each time point are presented in Figure 2. The intervention 
had no effect on the course of depressive symptoms (cdss), psychotic symptoms (panss) 
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or overall functioning (honos). The course of quality of life (mansa; possible range 12-
84) did differ between groups; the intervention group showed a significant reduction in 
quality of life over time (-1.01 points after three months and -1.66 points after twelve 
months), while the quality of life of the control group increased (1.46 points after 
three months and 1.36 points after twelve months). These differences in course were 
significant for both periods (β=-2.068, p = .036 and β=-3.583, p < .001, respectively), but 
the main change took place in the first three months (see Figure 2). The intervention 
group scored significantly better at baseline (see Table 1), but had similar levels of 
quality of life as the control group at the 3-month and 12-month measurement (see 
Figure 2). 

Post hoc analyses

Post hoc analyses for sheltered and clinical care facilities separately showed that the 
scores on the outcome measures behave differently over time (Supplementary Table 
1 and Supplementary Figure 1). In the clinical care facilities, the intervention group 
showed a significant increase in depressive symptoms (cdss; possible range 0-27) in the 
first three months (mean difference was .93 points) and between baseline and twelve 
months (.96 points) while the depressive symptoms of the control group reduced (-.4 
points after three months, and -.15 points after twelve months). These differences in 
course were significant for both periods (β = .573 p = .003 and β = -.358, p = .031, 
respectively). The intervention group of the sheltered facilities showed a significantly 
greater increase in psychotic symptoms (panss; possible range 8-56) from baseline to 
the 12-month measurement (2.66 points) than the control group (.05 points; β =  -1.824, 
p < .001). For quality of life, the intervention group of the sheltered facilities showed 
a decrease over time (-1.07 points after three months and -3.01 points after twelve 
months) compared to an increase of the control group (1.85 points after three months 
and 1.58 points after twelve months). These differences in course were significant for 
both periods (β = -2.832, p = .040 and β = -5.826, p < .001, respectively).
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Variable n Total Intervention Control p
Demographical
  Age, yrs 770 48.0 ± 12.5 49.1 ± 11.9 47.0 ± 13.0 .020
   Male sex 770 63.2 64.6 61.9 .443
   Housing 770
      Sheltered living 59.0 54.2 63.7 .007      Clinical care facilities 41.0 45.8 36.3
   Psychiatric diagnosis 770
      Psychotic disorder 73.7 76.6 70.7 .066
      Mood disorder 10.0 9.9 10.1 .923
      Personality disorder 32.7 29.7 35.8 .073
      Anxiety disorder 3.6 2.3 4.9 .056
      Substance related disorder 12.5 14.8 10.1 .047
      Developmental disorder 9.2 7.8 10.6 .178
      Psychiatric comorbidity 24.8 22.7 26.9 .168
   bmi, kg/m2 613 28.1 ± 6.3 27.8 ± 6.3 28.3 ± 6.2 .260
   Overweight (25-30 kg/m2) 613 34.1 34.0 34.2 .968
   Obese (>30 kg/m2)) 613 32.0 29.6 34.2 .225
   Antipsychotic medication
      Antipsychotics 651 90.0 91.8 88.4 .146

      Chlorpromazine equivalent 635  400 
[133; 600]

450 
[205; 640]

300 
[150; 600] .006

Scores for dependent variables
   cdss 406 1.0 [0.0; 4.0] 1.0 [0.0; 3.8] 2.0 [0.0; 5.0] .003
   panss 481 17.5 ± 6.2 17.7 ± 6.2 17.3 ± 6.1 .584
   honos 562 13.4 ± 6.2 13.2 ± 6.0 13.6 ± 6.4 .428
   mansa 578 60.1 ± 12.4 61.5 ± 12.0 58.9 ± 12.7 .011

Table 1. Baseline 
characteristics of 
study participants. 
Table represents 
mean ± standard 
deviation, median 
[25th;75th percen-
tile] or percentage. 
The total n differs 
per variable due to 
missing data.

Figure 1. Partici-
pant flow in Routine 
Outcome Monito-
ring (rom) used for 
evaluation of the in-
tervention. Patients 
for whom data on at 
least one psychoso-
cial measure were 
available at baseli-
ne and/or endpoint 
(12-month measu-
rement) were inclu-
ded in the analysis; 
44 patients were 
excluded for ha-
ving only 3-month 
measurement data. 
Most common re-
asons for no-show 
were unwillingness 
to participate, hos-
pitalization, moved 
or deceased (unre-
lated to the study).

30 Teams 
agreed to 

participate 1 Team excluded: 
exclusively served pa-
tients suffering from 
Korsakov‘s syndrome29 Teams

underwent matching 
and randomization 

Intervention arm:
15 teams

400 patients

Control arm:
14 teams

414 patients

1-Month
preparation phase

Included in analysis: 
327 patients with at 

least one psychosoci-
al measure

Included in analysis: 
349 patients with at 

least one psychosoci-
al measure

Baseline measures:
329 patients

Baseline measures:
352 patients

Start intervention:
3-month

implementation phase
Care as usual

Included in analysis: 
303 patients with at 

least one psychosoci-
al measure

Included in analysis: 
320 patients with at 

least one psychosoci-
al measure

3-Month follow-up:
318 patients

3-Month follow-up:
320 patients

Included in analysis: 
341 patients with at 

least one psychosoci-
al measure

9-Month 
monitoring phase Care as usual

Included in analysis: 
336 patients with at 

least one psychosoci-
al measure

12-Month follow-up:
341 patients

12-Month follow-up:
339 patients
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 β 95% ci se p
cdss (n=629)
   Interventiona -.30 [-.50;-.09] .10 .004
   Three monthsb -.01 [-.17;.14] .08 .872
   Twelve monthsb .09 [-.06;.23] .07 .243
   Intervention*three monthsc .19 [-.03;.40] .11 .095
   Intervention*twelve monthsd .17 [-.05;.39] .11 .131

panss (n=597)
   Interventiona -.19 [-1.21;.84] .52 .723
   Three monthsb .06 [-.56;.67] .31 .859
   Twelve monthsb .51 [-.10;1.11] .31 .103
   Intervention*three monthsc .20 [-.64;1.04] .43 .639
   Intervention*twelve monthsd .81 [-.06;1.68] .44 .069

honos (n=700)
   Interventiona -.75 [-1.69;.19] .48 .118
   Three monthsb .32 [-.53;1.16] .43 .427
   Twelve monthsb .21 [-.63;1.05] .43 .620
   Intervention*three monthsc -.02 [-1.13;1.09] .56 .966
   Intervention*twelve monthsd .02 [-1.16;1.19] .60 .978

mansa (n=670)
   Interventiona 2.36 [.30;4.41] 1.05 .025
   Three monthsb 1.81 [.22;3.41] .81 .026
   Twelve monthsb 1.50 [.08;2.91] .72 .038
   Intervention*three monthsc -2.80 [-4.96;-6.29] 1.10 .012
   Intervention*twelve monthsd -4.16 [-6.18;-2.14] 1.03 < .001

Table 2. Psychoso-
cial outcomes after 
three and twelve 
months of lifesty-
le intervention in 
residential SMI 
patients. Results 
of linear mixed mo-
dels analyses on 
cdss, panss, honos 
and mansa scores 
adjusted for age, 
gender, chlorpro-
mazine equivalents 
and living situation. 
aReference cate-
gory: control con-
dition. bTime was 
entered as dummy 
variables for the 
3 and 12-month 
measurement; re-
ference category: 
baseline. cReference 
category: difference 
from baseline to the 
3-month measure-
ment for the con-
trol condition. dRe-
ference category: 
difference from ba-
seline to 12-month 
measurement for 
controls.

Figure 2. Crude 
mean scores on 
the a) cdss (range 
0-27), b) shortened 
version of the panss 
(range 7-56), c) ho-
nos (range 0-48) 
and d) mansa (ran-
ge 12-84) for inter-
vention and control 
group over time. 
Note that higher 
scores indicate 
worse symptoms/
functioning on cdss, 
panss and honos, 
but better quality of 
life on mansa. Aste-
risks indicate signi-
ficant differences 
between the inter-
vention and control 
group of the marked 
time point compa-
red to baseline.

cdss panss (shortened version)

honos mansa

Baseline        3 months       12 months Baseline        3 months       12 months

Baseline       3 months      12 monthsBaseline         3 months        12 months
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Discussion

This study examined the psychosocial effects of a 12-month diet-and-exercise lifestyle 
intervention targeting the obesogenic environment of residential patients with smi. The 
results showed that the intervention did not lead to improvements in psychosocial well-
being over time compared to standard care. Instead, the results indicate an increase of 
depressive symptoms and a decreased quality of life in the intervention group. 

Contrary to our hypothesis, patients in the intervention group demonstrated a 
slight deterioration in mental well-being. Interpreting this finding is complicated since 
the intervention group had significantly less depressive symptoms (cdss) and better 
quality of life (mansa) at baseline, thus changes over time could be the result of 
regression toward the mean rather than an effect of the intervention. Furthermore, 
the changes over time in the intervention group are small: one point on the cdss, of 
which the minimal clinically important difference (mcid) is 1.3 points35, and 1.5 point 
on the mansa which, although the mcid is unknown, seems small compared to the 
possible range of 12-84 points. In addition, baseline levels of all psychosocial outcomes 
were already remarkably good. This may be due to an optimal medication balance that 
has been established over the years, patients having come to terms with their current 
living situation, and the high level of psychosocial support in residential settings20. This 
makes it harder to achieve improvements, especially by an intervention not specifically 
designed for improvements in mental well-being. Thus, the difference in depressive 
symptoms and quality of life could be a result of non-optimal randomization of the 
teams and may not reflect clinically relevant changes in well-being. Also, interpreting 
the increase in psychotic symptoms in the sheltered intervention groups is not 
straightforward. Whether this is due to factors related to the study is unclear. 

Nevertheless, it is possible that a growing awareness of having an unhealthy lifestyle 
and of the risks this brings along has negatively affected psychosocial outcomes. 
Increasing the attention for a healthy lifestyle, but possibly not establishing sufficient 
change in the obesogenic environment in order to create opportunities for patients 
to change their lifestyle, could have caused an unintentional deterioration of mental 
wellbeing. Indeed, while not assessed, some experimental teams perceived barriers to 
implementation of the intervention on organizational level (e.g. in changing the food 
that is prepared by a central kitchen), on team level (e.g. staff members are hesitant 
to take away unhealthy choices) and on patient level (e.g. some patients could not be 
motivated or considered it very difficult to reduce their health risks). Furthermore, it 
takes time to change the environment because this requires a change in the existing 
culture, in which lifestyle and somatic health have long been neglected36,37. At some 
sites the changes were implemented in the monitoring phase rather than in the 
implementation phase and therefore had less time to become effective. In addition 
to difficulties with implementation of the intervention, the small change approach 
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may have led to environmental changes that were too small to bring about detectable 
changes in psychosocial functioning during the study period. 

Another possible explanation for our findings is that the causal relationship between 
lifestyle factors and psychosocial well-being is weaker within the smi population than 
in the general population. In the general population this relationship is well studied, 
and several pathways have been proposed. For example, exercise is thought to have 
a positive effect on psychosocial functioning through increased levels of endorphins 
or serotonin, and through psychological changes such as increased self-efficacy, self-
esteem, and interruptions from negative thoughts2,38. Dietary quality may have an effect 
through biological processes such as the stress response system39 or, in the case of a 
shift to healthier diet, with the experience of successful behavior change40. Despite 
these well-accepted associations and positive effects of lifestyle interventions in the 
general population41, evidence for positive effects in the severe mentally ill population 
is limited and if any, they mostly stem from methodologically challenged studies7,10,12,42. 
Other studies have found no effects16–21 and the results of the current study could 
indicate that the effects of changes in lifestyle on psychosocial functioning is not as 
strong, or even absent, in smi patients compared to the general population. This should 
be elucidated in future research.

The elips study has unique strengths beyond the large representative sample of a 
population that is rarely the subject of intervention studies. The pragmatic nature of the 
trial has several advantages, such as a high generalizability and high clinical value43: the 
study design allowed regular staff members to adopt changes in real life settings that 
fitted well within the team’s specific daily working routine. However, the downside of 
pragmatic trials is the limited control over the specific interventions used, the degree of 
implementation in the experimental teams and the degree to which teams in the control 
teams have stimulated health behaviors of their patients. Unfortunately, in the current 
study a process evaluation is lacking, which may have shed light on the degree to which 
implementation was successful. Future pragmatic trials in this field might consider 
including a process evaluation to investigate the reach, dose delivery and adherence of 
the intervention, and whether sites with a higher level of implementation are able to 
reach more health gain. Another limitation that should be mentioned is that no specific 
efforts were undertaken to improve psychosocial functioning, as the changes made in 
the environment primarily aimed to reduce cardiometabolic risk factors. It could be that 
lifestyle interventions need to be combined with individual counselling or behavioral 
therapy to have an effect on psychosocial functioning.

This is the first large multicenter randomized trial to investigate the effect of a 
lifestyle intervention targeting the obesogenic environment of residential smi patients. 
The study showed no improvements on psychosocial well-being after three or twelve 
months. More research, including process evaluation, is needed to investigate the 



Psychosocial effects of a lifestyle intervention

113

6

Sheltered facilities Clinical care facilities
b 95% ci se p b 95% ci se p

cdss 
(nsheltered=390, nclinical=239)
Interventiona -0.17 [-0.43;0.09] 0.13 .208 -0.51 [-0.83;-0.19] 0.16 .002
3 monthsb 0.11 [-0.07;0.29] 0.09 .257 -0.32 [-0.60; 0.04] 0.14 .028
12 monthsb 0.18 [-0.01;0.36] 0.09 .064 -0.07 [-0.31;0.17] 0.12 .565
Intervention*3 monthsc -0.01 [-0.28;0.28] 0.14 .979 0.57 [0.20;0.94] 0.19 .003
Intervention*12 monthsd 0.03 [-0.26;0.32] 0.15 .837 0.38 [0.04;0.73] 0.18 .031

panss 
(nsheltered=388, nclinical=209)
Interventiona -0.98 [-2.25;0.29] 0.64 .129 1.49 [-0.33;3.32] 0.93 .108
3 monthsb -0.08 [-0.81;0.64] 0.37 .827 0.33 [-0.83;1.48] 0.58 .578
12 monthsb 0.17 [-0.52;0.87] 0.35 .624 1.25 [-2.50;0.53] 0.57 .031
Intervention*3 monthsc 0.69 [-0.32;1.70] 0.51 .179 -0.99 [-2.50;0.53] 0.76 .200
Intervention*12 monthsd 1.82 [0.81;2.84] 0.51 < .001 -1.44 [-3.05;0.17] 0.81 .079

honos 
(nsheltered=406, nclinical=294)
Interventiona -0.17 [-1.35;1.00] 0.59 .771 -1.35 [-2.86;0.16] 0.77 .079
3 monthsb 1.20 [0.22;2.19] 0.50 .017 -1.32 [-2.88;0.24] 0.79 .095
12 monthsb 0.39 [-0.59;1.38] 0.50 .432 0.08 [-1.38;1.54] 0.74 .916
Intervention*3 monthsc -0.51 [-1.86;0.83] 0.68 .453 1.06 [-0.88;3.00] 0.98 .282
Intervention*12 monthsd -0.09 [-1.48;1.30] 0.71 .899 -0.09 [-1.91;2.09] 1.02 .929

mansa 
(nsheltered=418, nclinical=252)
Interventiona 3.85 [1.04;6.13] 1.30 .006 -0.05 [-3.51;3.42] 1.76 .979
3 monthsb 1.69 [-0.22;3.61] 0.97 .082 2.62 [-0.38;5.61] 1.52 .087
12 monthsb 1.93 [0.17;3.69] 0.89 .032 0.82 [-1.52;3.16] 1.18 .490
Intervention*3 monthsc -2.83 [-5.54;-0.12] 1.38 .040 -3.33 [-7.10;0.44] 1.91 .083
Intervention*12 monthsd -5.83 [-8.38;-3.27] 1.30 < .001 -1.35 [-4.65;1.95] 1.67 .420

S u p p l e m e n ta ry 
table 1. Results for 
linear mixed mo-
dels separate for 
patients in shelte-
red care facilities 
and clinical care 
facilities adjusted 
for age, gender and 
c h l o r p r o m a z i n e 
equivalents. aRefe-
rence category is 
control condition  
bTime was entered 
as dummy variables 
for the 3-month and 
12-month measure-
ment; baseline is 
the reference ca-
tegory. cReference 
category is the dif-
ference from base-
line to the 3-month 
measurement for 
the control con-
dition. dReference 
category is the dif-
ference from baseli-
ne to the 12-month 
measurement for 
the control condi-
tion.

effect of different types of lifestyle interventions on somatic as well as psychosocial 
outcomes, including an examination of barriers to success and how to overcome them.
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S u p p l e m e n ta ry 
figure 1. Crude 
mean scores on 
the a) Calgary De-
pression Scale for 
Schizophrenia, b) 
Positive and Negati-
ve Syndrome Scale 
(remission items), c) 
Health of the Nati-
on Outcome Scales 
and d) Manchester 
Short Assessment 
of Quality of Life 
for intervention and 
control group over 
time, separate for 
patients in shelte-
red and clinical care 
facilities. Note that 
higher scores indi-
cate worse symp-
toms/functioning 
on cdss, panss, and 
honos, but better 
quality of life on 
mansa. Asterisks 
indicate significant 
differences bet-
ween the interven-
tion and control 
group compared to 
baseline.
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Summary of findings

In recent decades, residential patients with severe mental illness (smi) have benefited 
the least from innovations in mental health care, where the focus is mainly on 
outpatients1. In order to move forward, a better understanding of the clinical 
impediments for recovery as well as the potential of recovery-oriented interventions 
for residential patients is necessary. To this end, we have investigated the structure, 
longitudinal course and impact of negative symptoms on functioning and quality of 
life (chapters 2 and 3), the putative effect of Cognitive Adaptation Training (cat) on 
functioning, empowerment and quality of life in this population (chapters 4 and 5) and 
the effect of a lifestyle intervention on psychosocial well-being in residential settings 
(chapter 6). In the current chapter a summary of the findings will be discussed as well 
as the scientific and clinical implications of these studies.

Disentangling negative symptoms

Negative symptoms, such as blunted affect, alogia, anhedonia, asociality and avolition/
apathy are enduring symptoms that interfere with everyday functioning2–4. Their 
heterogeneity hampers treatment development, due to which the relief of negative 
symptoms remains an unmet need. There is ample evidence for a division of negative 
symptoms into two subdomains, social amotivation (sa) and expressive deficits (ed), 
in patients in the early phase of illness. This division provides treatment development 
with a new direction, as these two domains may prove to be differentially responsive to 
treatment5. However, it was unclear whether the domains could also be distinguished in 
patients with a longer duration of illness. Therefore, we aimed to replicate this division 
into two subdomains in patients with long-term psychotic disorders and investigated 
the relationship of sa and ed with overall functioning, depressive symptoms and quality 
of life in chapter 2. By means of confirmatory factor analysis on previously identified 
items of the Positive and Negative Syndrome Scale (panss)6, the subdomain structure 
was indeed replicated in a large group (n=1157) of patients with a duration of illness 
of on average 18 years. Moreover, we found that both sa and ed were associated 
with a global measure of functioning. The domains were also differentially related to 
outcome; sa was related to depression and quality of life, while higher ed was related to 
residential living status. Furthermore, we found that sa was related to symptomatology, 
while ed was related to level of impaired cognition and disability. In summary, the 
findings described in chapter 2 led us to suggest that sa is predominantly related to 
social-emotional aspects of functioning and that ed is particularly related to aspects 
of everyday functioning. Thus, this subdivision of negative symptoms may be useful 
for research purposes and provide a valuable additional tool in clinical practice and 
treatment development of patients with a severe course of illness.
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The longitudinal course of sa and ed has only been addressed in a few studies to 
date. These studies do not allow for clear conclusions due to their mixed results7–9. To 
contribute to the understanding of the longitudinal course of sa and ed, we investigated 
in chapter 3 i) whether sa and ed levels changed over the course of six years, ii) whether 
study entry levels of sa and ed could predict outcomes six years later and iii) whether 
subgroups following differential courses of sa and ed over a period of six years could 
be identified using a trajectory analytic approach. We further aimed to examine iv) 
the relationship between the subgroups within sa and ed with a different course and 
functioning and quality of life. First, we showed that both sa and ed show a small but 
significant decrease in severity of time. Second, we showed that study entry levels of sa, 
but not ed, were related to global and social functioning and quality of life six years later. 
Third, we identified a large group (approximately 60% of the patients) with constant 
low levels of symptoms within both subdomains. Furthermore, in both subdomains, 
two subgroups with a decreased course or an increased course (approximately 15% 
each) were identified. In addition, within sa a small group that also showed decreased 
symptoms over time but a higher symptom level was found (6%) and within ed a small 
group showed stable high symptom levels (6%). The subgroups did not differ with 
regard to their average duration of illness. The subgroups within sa showed a differential 
relationship with global and social functioning, engagement in work or study and 
quality of life over the course of six years. Within ed, the subgroups were differentially 
related to global functioning. The difference between the low ed and high ed group was 
borderline significant for the percentage of patients living independently. In general, 
the low sa and low ed groups showed the most favorable course of outcomes compared 
to the other groups within that subdomain.

In summary, the results from chapter 2 expand the evidence for the subdivision of 
negative symptoms in sa and ed in patients in the early phase of illness, by showing 
that the subdomains can also be distinguished in patients with a severe course of 
illness. Furthermore, we found that these subdomains are cross-sectionally associated 
with different outcomes. The results of chapter 3 suggest that, in addition to the 
heterogeneity in symptom presentation, there is a greater variability between patients 
with regard to the course of negative symptoms than was previously assumed, which is 
important for predicting long-term functioning and quality of life.  

Reducing the impact of cognitive deficits
Besides investigating the structure and impact of negative symptoms, we also aimed 
to contribute to evidence-based, practical methods for supporting residential patients 
with their everyday functioning. Cognitive Adaptation Training (cat) is a practical, yet 
theory-driven psychosocial intervention that considers the cognitive abilities of the 
patients and may be feasible in a residential setting. cat is a compensatory approach 
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that aims to reduce the impact of cognitive deficits on basic daily tasks. In earlier 
studies with cat outpatients, cat was given by a psychologist who visited the patients at 
home10–13. Because in residential facilities the psychiatric nurses usually provide support 
with basic activities of daily living, we investigated in a pilot study whether cat was 
suitable as a nursing intervention for residential patients. The results of this pilot study 
are described in chapter 4. We found that patients who received cat in addition to their 
usual treatment showed a trend towards functional improvements after eight months 
compared to patients who received treatment-as-usual only. Furthermore, residential 
patients receiving cat were significantly more engaged in work-related activities (e.g. 
work projects on site) from the tenth month onwards. From this study we concluded 
that cat as a nursing intervention is feasible and that residential patients can benefit 
from cat. However, since this was a small, exploratory study, a larger randomized 
controlled trial (rct) is necessary to confirm these results. 

Therefore, we designed a multicenter rct based on the pilot study, which is currently 
being conducted at long-stay departments from three institutions in the Netherlands 
(Lentis Psychiatric Institute, Dijk en Duin Psychiatric Institute and ggz Drenthe). In chapter 
5, we describe the rationale and study design of this rct. An important consideration 
in the study design was the continuity and implementation of interventions, because 
previous cat studies have shown that ongoing support is necessary for maintaining the 
made improvements10,14. In order to promote the integration of cat into daily working 
routine and thereby ensuring the continuity of the interventions, cat was set up as a 
team intervention in which all nurses of the experimental team were trained in cat. 
Another important consideration was the duration of the study. Especially in residential 
patients, recovery processes are thought be slow15. Our pilot study indeed showed that 
significant differences between cat and the control group were only found after 10 
months, even though the intervention had a duration of eight months. This is longer in 
comparison to cat outpatient studies in which significant improvements were detected 
on global measures of functioning after six months12 or at the end of a 9-month period11. 
Therefore, we set the initial study period of the cat rct at 12 months. Furthermore, 
follow-up measurements in the cat group up take place up to 24 months. 

In sum, the results of the cat pilot study in chapter 4 show promise for cat as a 
nursing intervention for improving everyday functioning of residential patients with smi. 
If our rct, described in chapter 5, indeed confirms this in a larger group of patients, cat 
may fulfill the need for a practical intervention contributing to the functional recovery 
and well-being of residential patients.

The health environment of residential facilities

Finally, this dissertation describes the psychosocial effects of the Effectiveness of Lifestyle 
Interventions in PSychiatry (elips) study in chapter 6. This large (n=814), multicenter 
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(29 teams) study primarily aimed to reduce the increased risk of cardiometabolic 
syndrome. Cardiometablic syndrome consist of risk factors for cardiovascular diseases, 
which are large part responsible for the 13-24 years decrease in life expectancy 
compared to the general population16–19. The lifestyle intervention was designed to 
change the obesogenic environment (i.e. limited opportunities for and encouragement 
of exercise, abundant provision of snacks and unhealthy meals) and to train the staff 
to stimulate healthy behaviors of their patients. The intervention aimed to create 
sustainable improvements using a small change approach. Besides somatic outcomes, 
psychosocial outcomes were of interest because of the relationship between physical 
and mental health20–23. Furthermore, lifestyle interventions have shown to influence 
psychosocial factors in the general population24–26. The results of the elips intervention 
on these secondary outcomes are described in chapter 6. Contrary to our hypothesis, 
we found that the intervention did not lead to improvements in psychosocial well-being 
compared to standard care after 12 months. Instead, a slight reduction in quality of 
life was observed in the intervention group, as well as a small increase of depressive 
symptoms. We have suggested that these differences may be a result of non-optimal 
randomization, as the control group and intervention group showed differences on 
outcome measures at study entry. The reason for not using baseline scores as a covariate 
in our analysis to control for these differences, was to be able to test the hypothesis 
that differences between the groups would emerge during the implementation phase, 
the period from baseline to the measurement at three months.  Furthermore, the 
differences in baseline scores were in favor of the intervention group, whose outcomes 
were already remarkably good at baseline, leaving little room for improvements and 
making a decrease in outcomes more likely than an increase (regression towards the 
mean).

Although the changes were small, it is nevertheless possible that the lifestyle 
intervention has negatively impacted psychosocial well-being. We can only speculate 
about the reasons for this adverse effect, but a grown awareness of the risks of an 
unhealthy lifestyle in combination with difficulties with changing health behaviors 
could be a possible explanation. For example, patients may have had difficulties 
refraining from snacks or exercising more despite the increased focus on changing 
these behaviors, possibly leading to a feeling of failure. Furthermore, some nurses were 
hesitant to discourage patients to eat snacks or to change the provision of foods. Some 
nurses felt that they would take away one of the few things that the patients still enjoy, 
or may even have trouble with adopting a healthy lifestyle themselves.  

Implications for clinical practice

As outlined in chapter 1, we aimed to address several of the factors that may influence 
the recovery process of residential patients. The recovery model implicates that there 
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is more to recovery than  merely ‘curing’ symptoms, as symptomatic recovery is not 
always possible and is not necessarily accompanied by improvement of other aspects of 
recovery. Recovery encompasses community recovery as well, which refers to aspects 
such as housing, work, study and recreational and social activities in the community, 
and personal recovery, referring to a sense of control over one’s life and the over the 
ability to live a meaningful life27,28. Recovery of daily functioning can be added to the 
abovementioned three facets of recovery, referring to the preferred daily routine and 
caring for oneself and others29. Thus, the recovery model emphasizes adaptation to and 
dealing with the consequences of the illness in order to lead a satisfactory life, based 
on individual goals and whishes30. 
 

Disentangling negative symptoms

Even though symptoms are not the mainstay of this approach to recovery, severe 
negative symptoms can interfere substantially with rehabilitation efforts31. Negative 
symptoms may need to be addressed in order to make progress in recovery processes, 
especially when they are severe. Thus, clarification of the structure and impact of 
negative symptoms could guide treatment development in reducing these symptoms, 
which ultimately may contribute to the recovery process of patients. The clinical 
implications of the subdomains relate to their possibly different response to treatments, 
because of a different underlying psychopathology and differential relationships with 
outcome5. Pharmacological studies that have investigated the selective responsiveness 
of sa and ed are limited in number, and do not yet provide enough information for a 
conclusion about differential response to treatment32,33. However, some suggestions for 
targets for psychosocial interventions can be made. 

Accumulating evidence suggests that sa stems from deficits in anticipatory pleasure 
and defeatists’ beliefs34,35. This suggests that challenging and changing these beliefs and 
learning to anticipate on the experience of pleasurable events could possibly reduce 
sa. We have suggested that cognitive behavioral therapy may be a suitable intervention 
in doing so, but their specific effect on sa has yet to be investigated36. A pilot study 
on the Positive Emotions Program for Schizophrenia (peps), aimed at increasing the 
anticipation and maintenance of positive emotions using group-based exercises by 
modifying defeatist beliefs, indeed showed improvement of sa, but not ed37. Given that 
32 out of 37 patients were living in sheltered housing, peps seems to be feasible for 
residential patients. The upcoming rct on peps will show if the positive results can be 
maintained compared to a control group, and whether eventual improvements on sa 
are translated into functional improvement38. 

ed has shown to be correlated to neurocognitive deficits6,7,39,40. Because of the 
relationship of ed with living situation and global functioning, we suggested in chapter 
2 that compensatory strategies such as Cognitive Adaptation Training (cat)11 or 



Ch
ap

te
r 7

126

Cognitive Compensatory Training (cct)41 may reduce the impact of these deficits on 
everyday functioning. Notably, in chapter 3 we demonstrated that the associations of 
ed with functioning remained significant, even when controlling for neurocognition. 
This indicates that a part of the relationship of ed with these outcomes cannot be 
explained by underlying cognitive deficits as measured with our tests and may thus 
need a different approach than cat or cct. In chapter 3 we therefore suggested that 
interventions targeting expressive skills such as Social Skills Training42,43, could possibly 
improve ed. Although there is some controversy on the effectiveness of Social Skills 
Training, it has shown to be robustly more effective in reducing negative symptoms 
than other psychosocial  interventions44 but it is ideally combined with other treatment 
services such as case management or supported employment45.  

To summarize, our results indicate that sa is an important treatment target for 
improving functioning and well-being, consistent with the literature34,46–48. Importantly, 
our findings have shown that ed is associated with functioning as well despite the focus 
on sa in the literature, where sa is reported as the most important treatment target49 
because of its consistently found relationship with outcome. Neglecting this subgroup 
of negative symptoms may be disadvantageous for negative symptom treatment. Until 
new studies investigating the effect of treatments on the subdomains separately are 
available, previous pharmacological and psychosocial intervention studies should 
retrospectively investigate whether the treatment under study has a selective effect on 
one of the subdomains33.

Reducing the impact of cognitive symptoms

In clinical practice, mental health care professionals lack evidence-based hands-on 
methods to provide support for residential patients in a recovery-oriented manner50. 
We described cat as an intervention that may fulfill the requirements for this purpose, 
supporting recovery of daily functioning. Firstly, cat provides a systematic assessment 
of daily activities in everyday life domains. This assessment includes questions which 
are usually no longer asked about in the day-to-day routine nor spontaneously reported 
upon by the patients. This can be helpful and surprising at the same time, as it may 
provide new directions to work on known issues. For example, the fact that one of the 
patients never left the hospital site was attributed by staff-members to his anxiety, while 
this person reported during the assessment that the lack of owning regular trousers, 
instead of sweatpants, was the major problem. Secondly, once areas to work on are 
evaluated, the cat manual provides practical guidance on how to use the environmental 
supports by example interventions per life domain and for each behavior type and 
level of executive functioning51. Thus, the staff may, but do not have to come up with 
interventions on their own. They can choose from interventions that have worked for 
patients with similar problems and personalize them when necessary. 
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As mentioned before, previous studies have shown that patients need ongoing 
support in order to maintain improvements that are made with cat10,14. cat is labor 
intensive due to weekly home visits and when delivered to outpatients it also involves 
the costs for travel expenses13,14. Therefore, efforts have been made to adapt the original 
cat model in such a way that the treatment intensity is reduced10,14,52. For example, 
the full cat model was compared to Generic Environmental Supports, which is clinic-
based rather than in-home and consists of generic rather than individually tailored 
supports that patients set up on own14. Another less labor intensive modification to 
which cat was compared is Pharmcat, in which patients received individually tailored 
interventions that were specifically aimed at medication and appointment adherence10. 
cat was also compared to Cognitive Behavioral Therapy in which the problems related 
to daily functioning were specifically targeted. In these studies, the full cat model 
has been found to be superior in improving functional outcomes compared to these 
adaptations. However, a modification of the cat model in which case managers with a 
rudimental training in cat take over from cat specialists after four months does show 
promise as a sustainable and less intensive cat model52.  The only study not finding 
superior effects of cat is a Danish study in which Active Community Treatment (act) 
plus cat was compared to act alone53.  Several limitations of this study, such as a small 
sample size and staff untrained in the cat method, complicate the interpretation of 
these results. act already being a rich treatment can also be the cause of the lack of 
additional improvement of cat over act53,54. All in all, these studies indicate that the 
best results in terms of sustainable functional improvements can be expected with the 
use of individualized supports that fit the patients specific needs, and which are set up 
and evaluated in the patients´ home environment13.

To conclude, our pilot study revealed that cat as a nursing intervention is feasible 
and shows promise for improving everyday functioning, most notably by the increase 
of engagement in work activities of residential patients. If the results of the rct indeed 
show further evidence for the effectiveness in improving functional outcomes (primary 
outcomes) as well as quality of life and empowerment (secondary outcomes), cat may 
fill the need for recovery-oriented methods in the long-term clinical care.

Improving the health environment of residential facilities

An important and long neglected area in mental health care was addressed with the 
elips study, despite the lack of improvements on psychosocial well-being. Lifestyle 
factors are associated with the dramatically increased prevalence of cardiometabolic 
syndrome and the risk of cardiovascular disease in the smi population. Therefore, 
lifestyle is increasingly seen as an important focus of care for patients with severe 
mental illness that needs to be addressed by mental health care professionals55–58. The 
results of the primary outcome (i.e. waist circumference) will have to show whether 
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the small change approach targeted at the teams and the obesogenic environment has 
positive effects on somatic health. 

Factors related to the study (such as sub-optimal randomization) or the intervention 
(such as perceived barriers to implementation) as well as the lack of process evaluation 
prevent drawing firm conclusions on the small deterioration in quality of life and increase 
in depression in the intervention group as related to the intervention. However, mental 
health care professionals should be aware of possible adverse effects on mental well-
being when addressing lifestyle changes. Struggles with maintaining a healthy lifestyle 
are all too recognizable for most people. It is even more difficult in smi patients due to 
negative symptoms, cognitive deficits59 and environmental factors60. Thus, the adverse 
effects can possibly be attributed to an increased awareness of the risks of an unhealthy 
lifestyle, while at the same time having difficulties with choosing long-term health 
benefits over the short-term pleasure of unhealthy foods and not having to exercise.  

Methodological considerations

The strengths and limitations of the studies in this dissertation have been addressed in 
their respective chapters, however, two methodological considerations will be described 
in more detail here. The first is the issue of process evaluation, and the second involves 
the measuring of specific, individual goals.

For interventions to be applicable in routine clincial practice, they need to be 
evaluated in real-world settings (measuring effectiveness), rather than under ideal 
and controlled conditions (measuring efficacy)61. Moreover, the individualized 
approach of cat, the team approach of elips and the focus on the daily environment 
in both interventions further argues for a pragmatic approach to the evaluation and 
measurement of the effectiveness. The external validity of such pragmatic studies is high 
compared to experimental trials that measure efficacy and of which the principal aim is 
to establish whether a treatment works in highly controlled settings61. However, there 
is a downside of low control over participant compliance and practitioners’ adherence 
to the intervention. For example, limited information on whether the elips intervention 
was sufficiently implemented and whether this was the case in all teams or participating 
centers, to what degree patients indeed benefited from the intervention, what their 
and the staff´s views of the intervention are and whether and why certain elements 
of the intervention worked better than others62. Although the primary question of 
pragmatic trials is not about these aspects but about whether an intervention works in 
the real-world, it would greatly benefit the interpretation of results if such information 
was present. This information can be obtained by using treatment fidelity measures or 
process evaluations in which such aspects are examined63. Moreover, the use of fidelity 
measures could have supported the fidelity of the implementation64. In the elips study 
we did not use fidelity measures nor a process evaluation. Therefore, we lack specific 
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information on the degree to which the environment became less obesogenic, why some 
teams changed more than others, and whether patients indeed made healtier lifestyle 
choices. This would have been very helpful in interpretating our results, especially since 
they are opposite to what we expected. In the initial design of the cat rct we also did 
not include process evaluation techniques to investigate these matters. This insight has 
lead us to include a small evaluation at the end of the 12-month measurement, in which 
nurses and clinicians who were involved in cat will be asked about what they thought 
was helpful (in terms of impact on clients as well as in steps of the intervention process) 
and what barriers they perceived. Thus, pragmatic trials are useful and necessary, but 
should include process evaluations to provide important information that can put the 
results with regard to outcomes in perspective. 

Another methodological issue that deserves further attention, is measuring 
specific outcomes when setting individual goals. With cat or other individually 
tailored interventions, goals and needs can vary greatly from person to person. Most 
outcome measures are global measures that do not always capture the achievement or 
improvement of specific individual goals. In addition, they are usually not sensitive to 
smaller scale changes, for example when someone started initiating self-care behaviors 
rather than only performing these tasks after being prompted by others. With Goal 
Attainment Scaling (gas65) it is possible to define specific detailed goals with anchors 
indicating improvement and deterioration compared to the status quo. This would 
allow for a more personal evaluation of the effectiveness of an intervention. However, 
difficulties with formulating goals or patients´ beliefs on what they can achieve may 
be a challenge for patients. Furthermore, there is the risk of therapist bias. This occurs 
when staff members formulate goals so that the chance of achieving goals are high 
in order to enlarge the effect of treatment66. Nevertheless, the use of individualized 
outcome measures may relate more to the effectiveness of individualized interventions 
and could appropriate when it comes to recovery-oriented methods (see for examples 
Swildens and colleagues67). In this regard, studies may best measure community 
and personal recovery by using not only indicators of objective quality of life such as 
adequacy of housing, friendship, safety, employment and close relationships, but also 
progress towards personal goals68.

Future directions and further research

Further research into the subdomains of negative symptoms

It is evident that more research is necessary that aids clinicians in basing personalized 
therapeutic decision-making on the level and (expected) course of the subdomains. 
The discrepancies in the literature with regard to the functional and clinical correlates 
of sa and ed need to be clarified. The instrument that is used to classify sa and ed could 
be the source of contradicting results. In chapter 2, we elaborated on the difference 
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between the subdomains derived from the sans and the panss. Whether or not these 
scales can be used interchangeably, should be examined by investigating the conceptual 
overlap between the subdomains derived from different scales. Newer scales such as 
the Brief Negative Symptom Scale (bnss69) and the Clinical Assessment Interview for 
Negative Symptoms (cains70) include experience of pleasure versus the expectation of 
pleasure as well as different items for measuring facial expression, vocal expression and 
expressive gestures71. The added value of these newer scales should be investigated71. 
Until this has been done, studies using the panss as an outcome measure, should 
(retrospectively) investigate the selective responsiveness of treatments for the 
subdomains sa and ed33.

Our results suggest that the heterogeneity in the course of the subdomains should 
be accounted for in future studies as well, as the subgroups within sa and ed relate 
differentially to outcomes. Demographic and clinical differences between the subgroups 
as well as possible causal factors for the change in the decreased and increased groups 
should also be further unraveled. In both chapter 2 and chapter 3, we suggest that 
future research with patients with more profound negative symptoms is necessary. The 
associations that we found in chapter 2 of this dissertation and in other studies may be 
biased by a large group of patients that has steady low levels (chapter 3). 

In chapter 3, we have based the course of the subdomains on measurements with 
three year intervals. These are large intervals, and it could be helpful to use in-the-
moment assessments in order to examine under what everyday circumstances negative 
symptoms are elevated or diminished in day-to-day life72. Such momentary assessments 
have shown that experience of pleasure from activities is intact, and that patients actually 
enjoy social company even though they report a higher preference for being alone 
than healthy controls73,74. Information about symptoms, such as social withdrawal, in 
temporal association to their (social) context could provide the patient with insight and 
awareness and may be relevant for determining individualized treatment strategies72. In 
a similar vein, it has been shown that diminished expression does not necessarily reflect 
diminished experience of emotions75,76. Since the subdomains assessed with the panss 
and sans mainly use observer based ratings for the items involved in sa and ed, further 
research into the subjective experience of their corresponding symptoms could provide 
information that can be used for directing treatment of negative symptoms.

Finally, patients can be characterized by predominant sa or ed46, but these symptoms 
tend to co-occur40 and may reinforce each other77. Further insight in the interaction 
between sa and ed may provide insight in the relationship with outcomes.

 

Uncovering goals, needs and wishes 

Negative symptoms, cognitive deficits, demoralization, problems in communicative 
skills, and adaptation to the hospital routine can complicate progress towards recovery. 
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For rehabilitation methods to be truly recovery-oriented, actual goals of the patient 
instead of goals set by the mental health professional are essential in triggering 
stagnated recovery processes and to move forward. Formulating whishes and goals 
can be an enormous challenge for the majority of residential patients. Thus, being 
able to use personal whishes and goals as a starting point for support is can be a great 
challenge for mental health care professionals. Currently, the department of rehabilition 
of Lentis and the Hanzehogeschool Groningen are developing a method to translate 
rehabilitation methods for use in patients in residential settings. An important aspect 
of this method is guiding professionals in ways to support patients in exploring and 
defining their personal goals. A recent initiative in the Netherlands, called the Active 
Recovery Triad (art; www.art-psy.nl), aims to contribute to optimizing recovery-oriented 
care in long-term residential patients, by providing a model for care as well as offering 
practical tools for patients, family, mental health care professionals and managers in 
metnal health care organisations. 

Concluding remarks

Central to this dissertation are residential smi patients. They are a vulnerable group of 
patients for whom research and innovations in care have stayed behind over the last 
decades. Rehabilitation methods and recovery-oriented care are slowly finding its way 
into their care provision. In this dissertation, we have addressed only a small number of 
factors related to recovery processes and more research into these and other aspects 
is warranted to improve the quality of care and quality of life. With our studies we 
have contributed to the understanding of negative symptoms. This can be of benefit 
for efforts to reduce negative symptoms and their impact, by taking into account the 
relevance of ed for functioning as well as the heterogeneity in the course of sa and ed 
over time. The impact of cognitive deficits on everyday functioning may be reduced 
by implementing cat as we have shown in our pilot study and which is currently being 
investigated in more detail in a multicenter randomized controlled trial. Lastly, our study 
on a lifestyle intervention paid attention to the long-neglected lifestyle of smi patients 
and their environment in particular. We showed that the small change environmental 
approach was not sufficient to bring about improvements in psychosocial well-being, 
but did suggest new starting points for further research. We argue that not only 
(neuropsychological) diagnostics and treatment of positive symptoms are important 
in the wellbeing of smi patients, we also need treatment of negative symptoms and 
cognitive deficits and significant improvements of the obesogenic environment to 
support the recovery process of patients with smi.
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act Assertive Community Treatment

anova Analysis of Variance

art Active Recovery Triad

bic Bayesan Information Criterion

bmi Body Mass Index

bnss Brief Negative Symptom Scale

cains Clinical Assessment Interview For Negative Symptoms

cat Cognitive Adaptation Training

cct Cognitive Compensatory Training

cea Cost Effectiveness Analysis

cdss Calgary Depression Scale for Schizophrenia

ci Confidence Interval

cfa Confirmatory Factor Analysis

cfi Comparative Fit Index

cpz Chlorpromazine

consort Consolidated Standards for Reporting Trials

cowat Controlled Oral Word Association Test

deq Dutch Empowerment Questionnaire 

ed Expressive Deficits

efa Environmental and Functional Assessment

elips Effectiveness of Lifestyle Interventions in Psychiatry

epa Ernstige Psychiatrische Aandoening

fcs Fully Conditional Specification

frsbe Frontal Systems Behavioral Scale 

gaf-d Global Assessment of Functioning (Disability)

gas Goal Attainment Scaling

gfi Goodness-of-Fit Index

gof Goodness of Fit

group Genetic Risk and Outcome of Psychosis

honos Health of the Nation Outcome Scales

ips Individual Placement and Support

lsp Life Skills Profile

mansa Manchester Short Assessment of Quality of Life

mcas Multnomah Community Ability Scale

mcid Minimal Clinically Important Difference

mcst Modified Card Sorting Test
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metc Medical Ethics Review Committee 

nos Not Otherwise Specified

nsa(-m) Negative Symptom Assessment (Motivation subscale)

or Odds Ratio

panss Positive and Negative Syndrome Scale

peps Positive Emotions Program for Schizophrenia

phamous Pharmacotherapy Monitoring Outcome Survey

pmm Predicted Mean Matching

qaly Quality Adjusted Life Years

reml Restricted Maximum Likelihood

rct Randomized Controlled Trial

rmsea Root Mean Square Error of Approximation

rom Routine Outcome Monitoring

sans Scale for the Assessment of Negative Symptoms

sds Schedule for Deficit Syndrome

se Standard Error

sf-12 Short Form Health Survey

sfs Social Functioning Scale

smi Severe Mental Illness

sofas Social and Occupational Functioning Scale

tau Treatment as Usual

tli Tucker-Lewis Index

wais Wechsler Adult Intelligence Scale

wlsmv Weighted Least Squares Estimator

wrmr Weighted Root Mean Square of Residuals

who-qol World Health Organization Quality of Life
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Op weg naar herstel 

De meeste mensen hebben doelen en wensen die betrekking hebben op sociale en 
intieme relaties, een eigen woonplek, een baan, een goede lichamelijke gezondheid 
en financiële onafhankelijkheid. Dat is voor mensen met een ernstige psychische 
aandoening (epa) niet anders. Het is voor hen echter moeilijker om deze wensen te 
verwezenlijken en deze doelen te bereiken. Als we het hebben over herstel, dan hebben 
we het niet alleen over herstel van symptomen van de ziekte, maar ook over de wensen 
en doelen met betrekking tot relaties, wonen, werken en andere levensgebieden. 
Het herstelproces is een persoonlijk proces van aanpassing aan de beperkingen die 
worden veroorzaakt door aspecten van de ziekte. Ook het aanpassen van doelen 
hoort daarbij, of het vinden van nieuwe doelen en een nieuwe betekenis waardoor 
iemand naar tevredenheid kan leven. Het is de taak van professionals in de geestelijke 
gezondheidszorg om patiënten te ondersteunen bij hun herstelproces. 

In dit proefschrift staan langdurig opgenomen patiënten met een epa centraal. Zij 
vormen een kwetsbare groep mensen bij wie het herstelproces vaak is gestagneerd. 
Voor deze groep zijn vernieuwingen in de zorg de laatste jaren achtergebleven en 
er zijn nauwelijks wetenschappelijk bewezen herstelondersteunende interventies. 
Omdat negatieve symptomen en cognitieve stoornissen een grote invloed hebben op 
iemands dagelijks functioneren en er nog weinig onderzoek naar is gedaan bij langdurig 
opgenomen patiënten, hebben we deze relatie nader onderzocht in deze groep 
mensen. Door negatieve symptomen beter te begrijpen, kunnen we richting geven aan 
de ontwikkeling van nieuwe behandelingen. Daarom onderzochten we in hoofdstuk 2 
en 3 de onderverdeling van negatieve symptomen in twee subdomeinen en hun verloop 
over tijd. In hoofdstuk 4 richtten we ons op een methode om de impact van cognitieve 
stoornissen op het dagelijks leven te verminderen. We evalueerden een praktische 
verpleegkundige methode genaamd Cognitieve Adaptatie Training (cat). In hoofdstuk 
5 beschreven we de achtergrond en onderzoeksopzet van het vervolgonderzoek naar 
cat, waarvan de uitvoering op het moment van schrijven nog in volle gang is. Tot slot 
evalueerden we in hoofdstuk 6 een interventie gericht op aanpassingen in de omgeving 
van patiënten om het gemakkelijker te maken om een gezonde leefstijl aan te nemen. 
In dit proefschrift hebben we gekeken naar de effecten van deze interventie op het 
gebied van psychosociaal functioneren. Deze samenvatting begint met een beschrijving 
van de doelgroep, biedt een overzicht van de studies in dit proefschrift en bevat een 
algemene conclusie.

Ernstige psychische aandoeningen

Wanneer een psychische aandoening langere tijd het functioneren ernstig belemmert, 
wordt gesproken van een epa. Binnen de groep van epa’s nemen psychotische 
stoornissen een belangrijke plek in: ongeveer twee derde van de mensen met een epa 
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is gediagnosticeerd met schizofrenie of een andere psychotische stoornis. De algemene 
kenmerken van schizofrenie zijn positieve symptomen en negatieve symptomen. 
Positieve symptomen gaan over verschijnselen die wél voorkomen bij mensen met 
een psychotische stoornis, maar niet bij mensen die daar geen last van hebben. Zo 
kan iemand bijvoorbeeld stemmen horen of dingen zien die er niet zijn (hallucinaties), 
of het idee hebben achtervolgd te worden of persoonlijke boodschappen te krijgen 
via de tv, terwijl dat niet zo is (wanen). Negatieve symptomen zijn verschijnselen 
die níet voorkomen bij mensen met een psychotische stoornis, maar die gezonde 
mensen wel vertonen. Iemand heeft bijvoorbeeld geen interesse meer in dingen 
die hij vroeger wel leuk vond of is moeilijk te motiveren voor alledaagse dingen of 
leuke uitjes (verminderde motivatie), neemt geen initiatief meer om af te spreken 
(verminderde initiatiefname), zegt in een gesprek veel minder terug dan normaal 
(verminderde spraak), of toont weinig emoties, ook als hij iets moeilijks of juist iets 
heel leuks meemaakt (vervlakt affect). Naast positieve en negatieve symptomen zijn 
cognitieve stoornissen kenmerkend voor schizofrenie. Iemand kan bijvoorbeeld snel 
vergeten wat net tegen hem is gezegd (geheugen), is snel afgeleid en kan daardoor 
dingen onafgemaakt achterlaten (aandacht), of heeft moeite met het overzien van de 
dag (onderdeel van executieve functies). Niet alle mensen met schizofrenie hebben 
dezelfde symptomen en ook binnen een persoon varieert de symptomatologie over 
tijd. Bovendien komen deze symptomen en beperkingen ook bij andere epa’s voor. 
Andere psychische aandoeningen worden tot de epa’s gerekend wanneer ze een ernstig 
beloop hebben. Voorbeelden van andere epa’s zijn een ernstige depressieve stoornis, 
bipolaire stoornis (vroeger manisch-depressief genoemd), persoonlijkheidsstoornis, 
verslaving of ontwikkelingsstoornis (zoals autisme). Veel mensen met een epa ervaren 
naast de ‘hoofdstoornis’ ook andere psychische problemen. Zo hebben mensen met 
schizofrenie relatief vaak depressieve klachten. Somatische aandoeningen, zoals hart- 
en vaatziekten, komen ook vaker voor bij mensen met een epa dan bij mensen zonder 
epa. 

Niet alleen symptomen hebben een grote invloed hebben op het dagelijks leven. 
Ook de periode waarin bijvoorbeeld schizofrenie zich ontwikkelt speelt hierbij een 
rol. Over het algemeen manifesteert schizofrenie zich rond het twintigste levensjaar, 
waardoor mensen hun kans mislopen om een sociaal netwerk op te bouwen, school af 
te maken of een baan te krijgen. Een epa hindert mensen op die manier om een goede 
start te maken met een deelname aan de samenleving, waardoor ze als het ware een 
achterstand oplopen. Doordat een groot deel van de mensen blijvend last heeft van 
negatieve symptomen en cognitieve stoornissen, is het ook nog eens heel moeilijk om 
die achterstand weer in te halen en ‘mee te doen’ zoals de meeste mensen dat graag 
zouden willen. Mensen met een epa hebben dan ook vaak langdurige en intensieve 
zorg nodig van zorgprofessionals. De meeste mensen met een epa kunnen thuis blijven 
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wonen en krijgen bijvoorbeeld hulp van familie en/of de geestelijke gezondheidszorg 
(ggz). Soms vindt voor een korte periode een opname plaats op een psychiatrische 
afdeling van een ziekenhuis. Een kleine groep, ongeveer 26.000 mensen in Nederland, 
herstelt tijdens zulke opnames niet voldoende om zich thuis staande te kunnen houden. 
Voor hen is wonen in de maatschappij op dat moment niet haalbaar. Als het langere 
tijd niet lukt om zelfstandig te kunnen functioneren ten gevolge van een psychische 
aandoening, kunnen mensen baat hebben bij langdurige intensieve klinische zorg. Over 
het algemeen hebben mensen dan al meerdere opnames achter de rug. 

Langdurig opgenomen patiënten
Onder langdurige intensieve klinische zorg kunnen de beschermde woonvormen 
en klinische woonvormen worden verstaan. In een beschermde woonvorm hebben 
patiënten meestal hun eigen slaapkamer in een huis in de maatschappij, die ze met 
andere patiënten delen. Welke zorg verleend wordt en hoe intensief de zorg van 
de hulpverleners is, hangt af van de behoeften van de patiënt. Meestal gaat dit om 
ondersteuning van dagelijkse taken zoals huishoudelijke activiteiten, of om hulp bij het 
houden van overzicht en structuur van het dagelijks leven. In een klinische woonvorm 
delen patiënten een huis met anderen op het terrein van een ggz-instelling, of hebben 
ze daar hun eigen kamer in grotere gebouwen waarin grotere aantallen patiënten 
verblijven. In een klinische woonvorm zijn psychiatrisch verpleegkundigen 24 uur per 
dag aanwezig. Zij bieden ook ondersteuning van eenvoudige dagelijkse activiteiten, 
zoals aankleden, douchen en het doen van de was. 

Van oudsher betekende een opname in een psychiatrische inrichting dat je er de rest 
van je leven zou blijven. Omdat veel patiënten niet genezen konden worden van hun 
ziekte werden ze gezien als uitbehandeld en opgegeven1. Halverwege de vorige eeuw 
kwam daar verandering in, onder andere doordat er betere medicijnen beschikbaar 
kwamen zoals de antipsychotica, maar ook doordat men zich realiseerde dat mensen 
beter konden herstellen wanneer ze in de maatschappij woonden in plaats van in een 
psychiatrische instelling. De zorg richtte zich niet langer alleen op de symptomen, maar 
ook op het ondersteunen van het zo zelfstandig mogelijk kunnen functioneren en naar 
tevredenheid kunnen leven, zelfs wanneer symptomen langdurend of blijvend zijn. De 
zorg in de huidige woonvormen gaat dan ook uit van een terugkeer naar wonen in de 
maatschappij als dat mogelijk is, of van wonen in een klinische woonvorm naar wonen 
in een beschermde woonvorm. Maar nog steeds verblijven mensen er soms tientallen 
jaren of voor de rest van hun leven. Bijvoorbeeld omdat zelfstandiger wonen te hoog 
gegrepen lijkt, of doordat mensen die langere tijd in een woonvorm verblijven allerlei 
vaardigheden verliezen omdat veel dagelijkse taken van hen worden overgenomen. 
Wat ook meespeelt is dat mensen vaak het contact hebben verloren met de mensen 
die ze kenden voordat ze ziek werden of werden opgenomen en daardoor geen zicht 

1De documentaire ‘Uitbehandeld maar niet opgegeven’ en het gelijknamige boek schetsen de ontwikkelin-
gen van de psychiatrie, vanuit het persoonlijke verhaal van de inmiddels gepensioneerde psychiater Detlef 
Petry. Een aanrader voor eenieder die een beeld wil krijgen van de mensen over wie dit proefschrift gaat.
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meer hebben op hun leven buiten de instelling. Daarnaast spelen blijvende negatieve 
symptomen en cognitieve stoornissen een grote rol in de zorgafhankelijkheid. Voor 
negatieve symptomen en cognitieve stoornissen zijn nog geen goede behandelingen 
beschikbaar. Daarom hebben we ons in dit proefschrift met name gericht op negatieve 
symptomen en cognitieve stoornissen.

Negatieve symptomen 

Sociale demotivatie en verminderde expressie

Voorbeelden van negatieve symptomen zijn hierboven al kort benoemd. Over het 
algemeen wordt gesproken over vijf componenten: vervlakt affect, verminderde 
spraak, verminderde ervaring van plezier, verminderde sociale motivatie en apathie. 
Negatieve symptomen beperken het dagelijks leven via hun invloed op het sociale 
functioneren, maar ook op studie, werk en vrijetijdsbesteding. Mensen met ernstige 
negatieve symptomen ondernemen vaak weinig, lijken nergens voor te motiveren te 
zijn en brengen veel tijd liggend op bed of zittend in een stoel door. De combinatie van 
symptomen en de ernst van symptomen verschillen per persoon, maar kan ook binnen 
de persoon fluctueren over de tijd. Die heterogeniteit maakt dat het ingewikkeld is 
om behandelingen te ontwikkelen om negatieve symptomen te verminderen. Stel 
bijvoorbeeld dat ‘symptoom a’ wel afneemt door een behandeling, maar ‘symptoom b’ 
niet. Door alle symptomen samen te nemen in plaats van apart van elkaar te evalueren, 
bestaat de mogelijkheid dat het effect van de behandeling op een bepaald symptoom 
wordt gemist en de behandeling daardoor niet beschikbaar komt. Bovendien kan het 
zo zijn dat symptoom a samenhangt met sociaal functioneren maar symptoom b niet, 
terwijl symptoom b, maar niet symptoom a, samenhangt met globaal functioneren. 
Omdat sommige symptomen wel meer op elkaar lijken dan op andere, kan ook gekeken 
worden naar groepen van symptomen, bijvoorbeeld wanneer verondersteld wordt 
dat bepaalde symptomen dezelfde oorzaak hebben. In hoofdstuk 2 en 3 hebben we 
daarom gekeken naar twee symptoomgroepen, de subdomeinen sociale demotivatie 
(social amotivation, sa) en verminderde expressie (expressive deficits, ed). sa omvat de 
symptomen die gerelateerd zijn aan een verminderde motivatie om deel te nemen aan 
sociale interacties, terwijl ed de verminderde emotionele perceptie en verminderde 
spraak omvat. 

Veel wetenschappers zijn het eens over de verdeling van negatieve symptomen 
in deze twee subdomeinen. Echter is dit onderscheid ooral gebaseerd op studies met 
jonge mensen die nog niet lang ziek zijn. Er is nog maar één onderzoek eerder gedaan 
bij mensen met een langere ziekteduur. De eerste onderzoeksvraag van hoofdstuk 2 
van dit proefschrift was daarom of het onderscheid in subdomeinen ook gevonden 
kon worden in patiënten met een langere ziekteduur (de gemiddelde ziekteduur 
was 18 jaar). De resultaten bevestigen het onderscheid in de subdomeinen sa en ed. 
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Vervolgens hebben we het verband tussen de subdomeinen enerzijds en functioneren 
en welzijn anderzijds onderzocht. sa en ed blijken beide samen te hangen met globaal 
functioneren: hoe ernstiger de symptomen van sa en ed, hoe meer problemen met 
globaal functioneren. Maar we vonden ook dat sa en ed verschillend gerelateerd 
zijn aan andere uitkomstmaten: ernstiger sa hangt samen met meer depressieve 
klachten en een lagere kwaliteit van leven, terwijl dit verband niet werd gevonden 
voor ed. Omgekeerd is ernstiger ed gerelateerd aan het wonen in een beschermde 
of klinische woonvorm in plaats van zelfstandig, maar die samenhang is er niet voor 
sa. Op basis van deze bevindingen concluderen we dat sa voornamelijk is gerelateerd 
aan sociaal-emotionele aspecten van het functioneren, en dat ed vooral is gerelateerd 
aan aspecten van het dagelijks functioneren. We moeten echter wel voorzichtig zijn 
met deze conclusie, omdat er nog maar weinig onderzoek is gedaan bij mensen die 
langdurig ziek zijn. Het is daarom van belang dat er nog meer onderzoek plaatsvindt 
naar deze subdomeinen en hun relatie met functioneren en welzijn, om te kijken of 
onze resultaten gerepliceerd kunnen worden. 

De informatie die we hebben verkregen in hoofdstuk 2 kan gebruikt worden in de 
klinische praktijk. Een behandelaar kan bijvoorbeeld nagaan of bij iemand vooral de 
symptomen van een van beide subdomeinen op de voorgrond staat. Dit kan helpen om 
gerichter behandeling in te zetten, en geeft informatie over de gerelateerde verwachte 
uitkomsten met betrekking tot functioneren en kwaliteit van leven. Er zijn echter 
nog weinig effectieve behandelingen voor negatieve symptomen in het algemeen en 
er is weinig bekend over behandelingen die selectief hun uitwerking hebben op één 
van beide subdomeinen. Onze studie biedt ook aanknopingspunten voor onderzoek 
naar mogelijke behandelingen. Zo is het bijvoorbeeld zinvol om te kijken of bepaalde 
geneesmiddelen of niet-farmacologische behandelingen de symptomen van één of 
van beide subdomeinen verminderen en de gerelateerde uitkomsten met betrekking 
tot functioneren en welzijn verbeteren. Tot nu toe is er nog niet veel bekend over de 
selectieve werking van behandelingen op de subdomeinen. Dit is dus een belangrijk 
aandachtspunt voor toekomstig onderzoek. 

 

Het verloop van sociale demotivatie en verminderde expressie over tijd

In hoofdstuk 3 hebben we verder onderzoek gedaan naar de subdomeinen van 
negatieve symptomen. Er is namelijk nog maar weinig bekend over het verloop van 
de subdomeinen over tijd. Bijvoorbeeld of de subdomeinen variëren in ernst, of beide 
verminderen of verergeren of dat sa en ed een verschillend verloop over tijd laten zien. 
Tot op heden zijn er drie studies die dit hebben onderzocht, maar zij laten alle drie 
verschillende resultaten zien. Daarom hebben we in hoofdstuk 3 onderzocht of de ernst 
van sa en ed verandert over een periode van zes jaar, waarbij er een meting was aan het 
begin van het onderzoek, na drie jaar en na zes jaar. 
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We vonden dat zowel sa als ed een kleine, maar statistisch significante vermindering 
over de periode van zes jaar laat zien. De grootste verandering vond plaats in de 
eerste helft van het onderzoek. Het lijkt er dus op dat negatieve symptomen eerst wat 
afnemen, maar daarna ongeveer gelijk blijven over de tijd. Daarbij is het belangrijk te 
noemen dat mensen gemiddeld vier jaar ziek waren aan het begin van het onderzoek. 
Vervolgens hebben we onderzocht of de ernst van sa en ed aan het begin van de 
studie samenhing met het niveau van functioneren en welzijn zes jaar later. Hieruit 
bleek dat alleen ernstiger symptomen van sa samenhangen met een slechter globaal 
en sociaal functioneren en kwaliteit van leven zes jaar later. Er is geen verband tussen 
ed en toekomstig functioneren of welzijn. Nadat we een globaal beeld hadden van 
hoe de ernst van de subdomeinen over de tijd verloopt, wilden we dit in meer detail 
onderzoeken. We hebben daarom onderzocht of er binnen sa en binnen ed wellicht 
ook groepen met een verschillend verloop over tijd geïdentificeerd konden worden. Dat 
bleek het geval: binnen elk subdomein konden we een verdeling maken in vier groepen 
patiënten met een eigen verloop over tijd (dit is goed te zien in figuur 1 van hoofdstuk 
3). De grootste groepen (ongeveer twee derde) bestond uit mensen die gedurende 
de hele onderzoeksperiode minimale symptomen van sa of ed hadden (de lage-sa-
groep en de lage-ed-groep). Daarnaast had ongeveer een derde van de mensen een 
minder stabiel verloop van sa of ed over tijd: verdeeld over groepen met verminderde 
symptomen (de verminderde-sa-groep en verminderde-ed-groep) en groepen met 
verergerde symptomen (de toegenomen-sa-groep en toegenomen-ed-groep). Tot slot 
konden we kleine groepen onderscheiden van ongeveer 6% van de patiënten, die over 
de hele periode ernstiger sa of ed hadden. De symptomen van de groep binnen sa 
verbeterden wel over de periode van zes jaar (de verminderd-hoog-sa-groep), terwijl de 
groep binnen ed redelijk stabiel bleef over de tijd (hoge-ed-groep). Kortom, een groot 
deel van de patiënten had weinig negatieve symptomen en het lijkt erop dat negatieve 
symptomen toch minder stabiel zijn dan gedacht. Omdat tot nu toe gedacht werd dat 
negatieve symptomen blijvend en stabiel zijn, zijn deze bevindingen opvallend.

Naar aanleiding van deze bevindingen hebben we onderzocht of de groepen van 
elkaar verschilden wat betreft functioneren en welzijn. Het zal geen verrassing zijn 
dat de mensen in de lage- sa-groep en de lage-ed-groep over het algemeen de meest 
gunstige uitkomsten hebben vergeleken met de andere groepen binnen hetzelfde 
subdomein. Maar ook tussen de andere groepen zitten verschillen in de uitkomsten. 
Vooral binnen sa hebben de groepen een verschillend verband met de functioneren en 
kwaliteit van leven: een vermindering van sa levert vooruitgang op vergeleken met de 
andere groepen. Er is alleen geen verband met zelfstandig wonen. Binnen ed hangen 
de groepen verschillend samen met globaal functioneren en is er een trend richting 
een verband met zelfstandig wonen, waarbij de hoge-ed-groep minder vaak zelfstandig 
woont. Op basis van de bevindingen in deze studie concluderen we dat negatieve 
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symptomen niet alleen heterogeen zijn in presentatie, maar ook in het verloop over tijd. 
Negatieve symptomen lijken minder stabiel dan eerder werd aangenomen. Daarnaast is 
het verloop van de subdomeinen over tijd belangrijk voor het functioneren op langere 
termijn en de kwaliteit van leven. Bovendien lijkt ed wel degelijk van belang te zijn voor 
functioneren en welzijn, in tegenstelling tot eerdere studies die bijna exclusief aan sa 
een belangrijke rol toewijden.

De resultaten van deze studie kunnen op dit moment vooral gebruikt worden om 
verder onderzoek te doen naar negatieve symptomen. Ten eerste is het belangrijk dat 
de bevindingen uit de onderzoeken in dit proefschrift worden bevestigd in andere 
onderzoeken, omdat er nog maar weinig onderzoek naar is gedaan bij de langdurig 
zieke groep en naar het verloop van de subdomeinen over tijd. Als onze bevindingen 
inderdaad worden gerepliceerd, dienen er behandelingen te worden ontwikkeld voor 
sa, maar ook voor ed. Uit vorige studies bleek namelijk vooral het belang van sa voor 
functioneren en welzijn, wat het risico in zich draagt dat ed overgeslagen wordt bij de 
ontwikkeling van behandelingen. 

Cognitieve beperkingen 

Zoals eerder genoemd hebben ook cognitieve stoornissen een belangrijke invloed 
op het dagelijks leven. We gebruiken onze cognitieve functies om allerlei dagelijkse 
taken en activiteiten uit te voeren. Met name de executieve functies, een onderdeel 
van de cognitieve functies, zijn hiervoor belangrijk. Executieve functies gaan over 
het vermogen om gedrag en gedachten te plannen, iets afmaken ondanks afleiding, 
overzicht houden en het vermogen om een plan aan te passen als dat nodig is. Net als 
negatieve symptomen zijn cognitieve stoornissen nog moeilijk te behandelen. Door te 
compenseren voor cognitieve problemen met hulpmiddelen, kunnen mensen ondanks 
cognitieve problemen toch zo zelfstandig mogelijk hun alledaagse taken doen.

Als iemand bijvoorbeeld moeite heeft om dingen te onthouden, dan kan een lijstje 
of kalender met daarop de dingen die moeten gebeuren helpen om dit niet te vergeten. 
Of een wekker met een ingesproken boodschap die afgaat op het moment dat een 
bepaalde activiteit moet worden gedaan, of een pillendoosje met de dagen van de 
week die ervoor zorgt dat iemand zijn medicatie niet vergeet of per ongeluk dubbel 
inneemt. Die hulpmiddelen verbeteren de cognitieve functies zelf niet, maar zorgen er 
wel voor dat iemand er minder last van heeft. Op dezelfde manier gebruikt iemand met 
slecht zicht een bril: die bril verandert niets aan het oogprobleem, maar toch lukt het 
daarmee om te lezen, veilig auto te rijden, of gezichtsuitdrukkingen van anderen te zien 
zoals iemand die geen bril nodig heeft. 

In hoofdstuk 4 beschreven we een pilotstudie naar zo’n compensatiemethode voor 
cognitieve problemen, namelijk Cognitieve Adaptatie Training (cat). cat heeft als doel om 
het dagelijks functioneren van mensen te verbeteren, en mensen zo meer autonomie 



Ap
pe

nd
ix

 B

152

te geven. Met cat kijken we per persoon naar de gebieden van het dagelijks leven 
waar iemand hulp bij kan gebruiken, bijvoorbeeld aankleden, douchen, de was doen, 
beheer van geld, boodschappen, vrijetijdsbesteding of werkvaardigheden. Op basis van 
een uitgebreid assessment, die plaatsvindt bij de patiënt op zijn eigen kamer, wordt 
gekeken naar wat iemand zelf doet en kan, en wat hij daarin zou willen veranderen. 
Ook gaan we met dit assessment na wat voor hulpmiddelen geschikt kunnen zijn voor 
di individuele doelen van de patiënt. Verder kijken we naar de cognitieve functies, in 
het bijzonder de executieve functies, om te bepalen hoeveel steun iemand nodig heeft 
bij de levensgebieden waar hij graag iets zou willen veranderen. Deze methode is in 
Amerika effectief gebleken bij patiënten die thuis wonen, waarbij cat werd gegeven 
door psychologen. Omdat mensen in een psychiatrische instelling vaak hulp krijgen 
van psychiatrisch verpleegkundigen, onderzochten wij of cat als verpleegkundige 
interventie effectief zou kunnen zijn in het verbeteren van het dagelijks functioneren 
van langdurig opgenomen patiënten. De resultaten van de pilotstudie lieten zien dat 
mensen na 8 maanden cat beter functioneerden dan de mensen die tijdens die periode 
alleen de gebruikelijke zorg kregen. Dit verschil was niet groot genoeg om statistisch 
significant te zijn. Wel deden de mensen die cat kregen meer werkgerelateerde 
activiteiten dan de mensen die geen cat kregen, dit verschil was statistisch significant 
na 10 maanden. We concluderen uit deze studie dat cat als verpleegkundige interventie 
uitvoerbaar is, en dat de langdurig opgenomen patiënten kunnen profiteren van cat. 
Aangezien dit een kleine studie was met relatief weinig deelnemers, is een grotere 
studie noodzakelijk om deze resultaten te bevestigen. Daarom hebben we een groter 
onderzoek naar cat opgezet, dat momenteel wordt uitgevoerd bij drie instellingen in 
Nederland. In hoofdstuk 5 beschrijven we de achtergrond en de onderzoeksopzet van 
deze studie. Een belangrijke overweging in de opzet van deze studie was de continuïteit 
en implementatie van interventies. Eerdere studies naar cat hebben namelijk 
aangetoond dat blijvende ondersteuning met cat nodig is om de bereikte verbeteringen 
ook te kunnen behouden. Daarom hebben we ervoor gekozen om cat op te zetten 
als een teaminterventie, waarbij teams van verpleegkundigen werden getraind in de 
methode van cat. Een andere belangrijke overweging was de duur van de studie, omdat 
verandering bij langdurig opgenomen patiënten tijd nodig heeft. De eerste periode van 
dit onderzoek duurt dan ook een jaar, waarbij we de mensen die cat krijgen opnieuw 
vergelijken met een groep die alleen de gebruikelijke zorg krijgt. Voor de cat-groep zijn 
er verder nametingen tot 2 jaar na de start van het onderzoek. 

Dit onderzoek naar cat is van belang omdat er nog geen wetenschappelijk 
onderbouwde behandeling beschikbaar is die inspringt op de kennis die we hebben 
over de relatie tussen cognitieve beperkingen en de mate waarin patiënten hulp 
nodig hebben met alledaagse taken. Bovendien hebben verpleegkundigen nog weinig 
handvatten om hun patiënten te begeleiden richting zelfstandiger functioneren. Zo kan 
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cat een invulling geven aan de behoefte aan praktische interventies voor deze doelgroep. 
De resultaten van het vervolgonderzoek zullen verder bewijs moeten leveren voor de 
effectiviteit van cat als verpleegkundige interventie bij langdurig opgenomen patiënten. 

Leefstijl 

Cognitieve beperkingen en negatieve symptomen zorgen ook voor extra barrières met 
betrekking tot het hebben van een gezonde leefstijl of het ondernemen van stappen om 
de leefstijl te veranderen. Er wordt in de ggz in toenemende mate aandacht besteed 
aan de leefstijl van patiënten, vanwege het verhoogde risico op hart- en vaatziekten 
en de lagere levensverwachting van mensen met een epa in vergelijking met de 
algemene bevolking. Bovendien heeft een gezonde leefstijl ook een positief effect op 
het psychisch welzijn, zoals psychotische symptomen, angst, stress, depressie, kwaliteit 
van leven, en voor het behoud en het optimaliseren van de cognitieve capaciteiten. 
Het bevorderen van een gezonde leefstijl bij langdurig opgenomen patiënten is lastig, 
omdat een residentiële instelling vaak een relatief ongezonde (fysieke) omgeving is. De 
maaltijden bevatten vaak veel zout, snacks zijn gemakkelijker voorhanden dan gezonde 
alternatieven, er zijn meestal weinig mogelijkheden tot sportactiviteiten en bovendien 
nemen we in deze vorm van zorg patiënten veel taken uit handen waardoor zij minder 
in beweging hoeven te komen. Een residentiële instelling kan daarom een ‘obesogene’ 
omgeving worden genoemd. 

In hoofdstuk 6 beschrijven we het effect van een leefstijlinterventie, die primair is 
gericht op het verminderen van cardiometabole risicofactoren door verandering van de 
obesogene omgeving, op psychosociaal welzijn. In de Effectiviteit van LeefstijlInterventies 
in de PSychatrie (elips) studie is gekozen voor een interventie die bestaat uit het trainen 
van hulpverleners om gezond gedrag van hun patiënten te stimuleren en veranderingen 
in het aanbod van voeding en beweging, passend bij het team en de afdeling. De 
interventie is bedoeld om kleine veranderingen teweeg te brengen, omdat kleine 
veranderingen over het algemeen beter zijn vol te houden maar toch een grote impact 
kunnen hebben op iemands gezondheid. Hoewel het primaire doel van deze interventie 
betrekking heeft op het verminderen van de risicofactoren van hart- en vaatziekten, 
hebben we in hoofdstuk 6 onderzocht of een gezondere leefstijl effect heeft op het 
welzijn van mensen. In tegenstelling tot wat we verwachtten op basis van de literatuur, 
blijkt dat de leefstijlinterventie niet leidt tot verbeteringen in psychosociaal welzijn 
vergeleken met mensen die alleen de standaardzorg krijgen. In plaats daarvan werd 
zelfs een lichte afname in kwaliteit van leven gemeten in de interventiegroep, evenals 
een kleine toename van depressieve symptomen. Het is moeilijk om harde conclusies te 
trekken over de kleine verslechtering van kwaliteit van leven en toename van depressie 
bij de interventiegroep. Het kan zijn dat een toegenomen bewustzijn van de risico’s van 
een ongezonde leefstijl in combinatie met moeilijkheden om een gezonde leefstijl aan 
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te nemen, de kwaliteit van leven en stemming negatief heeft beïnvloed. 
Ondanks dat de leefstijlinterventie niet het positieve effect op het welbevinden van 

patiënten heeft dat we verwacht hadden, hebben we met deze studie een belangrijk 
maar lang verwaarloosd onderwerp in de ggz aan de orde gesteld. De resultaten van de 
primaire uitkomstmaat (buikomtrek) zijn nog niet beschikbaar, maar zullen antwoord 
geven op de vraag of de aanpak van de elips-studie wel positieve effecten heeft op 
cardiometabole risicofactoren. Desalniettemin zullen professionals in de geestelijke 
gezondheidszorg zich bewust moeten zijn van mogelijke nadelige effecten op de 
mentale welbevinden bij de aanpak van veranderingen in leefstijl. 

Conclusie

Herstelondersteunende methoden vinden langzaam hun weg in de zorg voor langdurig 
opgenomen patiënten met een ernstige psychische aandoening. In dit proefschrift 
hebben we onderzoek gedaan naar een aantal factoren die van belang zijn voor het 
herstelproces. Ten eerste hebben we bijgedragen aan de kennis over de subdomeinen 
van negatieve symptomen. Onze bevindingen met betrekking tot het verloop van sa 
en ed over tijd en hun differentiële samenhang met functioneren en welzijn zijn van 
belang voor het ontwikkelen van behandelingen, die mogelijk daarmee de impact van 
deze symptomen op het dagelijks leven kunnen verminderen. Daarnaast hebben we 
met ons onderzoek naar cat getracht een brug te slaan tussen de kennis over cognitieve 
symptomen en de behoefte aan een praktische methode om patiënten te ondersteunen 
met alledaags functioneren. Uit de pilotstudie blijkt dat de invloed van cognitieve 
stoornissen op het dagelijks functioneren verminderd kan worden wanneer cat wordt 
gegeven door verpleegkundigen. Dit wordt momenteel verder wordt onderzocht in een 
uitgebreider onderzoek. Tot slot hebben we met de elips-studie aandacht besteed aan 
de leefstijl van patiënten met epa en aan hun omgeving in het bijzonder. De gekozen 
benadering bleek niet voldoende om verbeteringen in psychosociaal welzijn tot stand 
te brengen, maar biedt aanknopingspunten voor verder onderzoek. Concluderend 
dragen de studies in dit proefschrift bij aan de ontwikkeling van behandelingen van 
verschillende aspecten die het herstel van mensen met een epa in de weg staan.
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De afgelopen jaren heb ik veel mensen leren kennen die mijn werk mogelijk, beter of 
leuker hebben gemaakt. Hoewel ik onmogelijk iedereen kan noemen, maak ik met alle 
plezier van de gelegenheid gebruik om zoveel mogelijk van hen hier te bedanken. 

Allereerst gaat mijn dank uit naar alle mensen die bereid waren om hun tijd en energie 
te steken in deelname aan het onderzoek dat tot dit proefschrift geleid. Zonder jullie 
inspanning en bewonderingswaardige openheid is onderzoek in de zorg niet mogelijk. 

Als onderzoeker op een klinische afdeling moet je een goede balans zien te vinden 
tussen wetenschap en praktijk. André, jij wist er op de juiste momenten voor te zorgen 
dat ik de wetenschappelijke kant niet uit het oog verloor. Mijn proefschrift is zeker 
verbeterd door jouw kritische meedenken. Bedankt daarvoor!

Jaap, met jouw enorme ervaring in de langdurige zorg kon ik mijn papers juist dichterbij 
de praktijk brengen. Je gaf altijd in recordtempo feedback op mijn stukken en antwoord 
op mijn vragen. Je bescheidenheid en openheid maken je erg toegankelijk en dat 
waardeer ik enorm. Bedankt!

Ik weet nauwelijks waar ik moet beginnen, Lisette! Ik ben je ontzettend dankbaar voor 
de kansen die je mij hebt gegeven en voor alles wat ik van jou en dankzij jou heb geleerd. 
Doordat je me vanaf het begin veel verantwoordelijkheden hebt gegeven had ik altijd 
het gevoel dat je vertrouwen in mij had. We hebben de afgelopen jaren hard gestreden 
voor onderzoek en wat hebben we veel bereikt! Ik ben trots op dit proefschrift, dat er 
zonder jou niet had gelegen, maar ook op de sporen die jij ondertussen dubbel en dwars 
hebt verdiend in de langdurige zorg. Gelukkig betekent dit proefschrift geen afscheid 
en zetten we onze samenwerking voort, zij het nu met íets meer afstand tussen onze 
bureaus. Bedankt voor alles!

Richard, jouw vermogen om onderzoeksresultaten in oneliners samen te vatten is een 
van de dingen die onderzoek doen onder jouw begeleiding leuk maken. Als ik ergens 
mee vastliep wist je vragen te stellen waarmee ik er zelf uitkwam en je zorgde er 
bovendien altijd voor dat ik na een overleg weer vol goede moed verder ging.  Bedankt!

In dit rijtje van (co-)promotoren horen Robert en Marte ook een beetje thuis. Robert, 
bedankt voor je waardevolle inbreng bij de opzet van de cat rct en het meedenken 
over de dagboekstudie in de beginfase van mijn promotietraject. Marte, ook jij bent 
belangrijk geweest voor de opzet van mijn onderzoeken en de start van mijn traject. 
Bovendien vond ik het ontzettend gezellig om met jou een kamer te delen. Bedankt! 
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I would like to express my gratitude to the members of the reading committee. Prof. 
dr. Delespaul, prof. dr. Killaspy and prof. dr. Wichers, thank you for your willingness to 
review my dissertation. 

Marian en Maurice, bedankt dat jullie mij het vertrouwen en de kans hebben gegeven 
om op zo’n bijzondere afdeling onderzoek te doen. Marian, jij laat zien dat passie, 
bevlogenheid en optimisme absoluut niet hoeven af te nemen met ervaring. Dat 
bewonder ik enorm en dat heeft mij meermaals geholpen om de moed niet op te geven. 

Er was geen cat-nl geweest zonder jou, Piotr. Ik heb veel gehad aan jouw ervaringen 
met de pilotstudie en aan het samen schrijven van mijn eerste artikel. Bedankt dat ik het 
stokje van je mocht overnemen en ook voor de hilarische gesprekken over bijzondere 
onderzoeksplannen met minstens zulke bijzondere acroniemen.

Jeroen, ik vond het ontzettend leuk om met jou als mede-cat-psycholoog de interventie 
vorm te geven en de cursussen te geven. Onze gesprekken hebben me heel vaak nieuwe 
inzichten opgeleverd over de mensen op onze afdeling, maar ook over andere zinnige 
of minder zinnige dingen, die al dan niet iets met werk te maken hadden. Dat droge 
humor en sarcasme jou ook niet vreemd zijn maakte onze samenwerking voor mij extra 
leuk. Bedankt! 

Kees, jouw input bij de onderzoeksopzet van CAT heeft ervoor gezorgd dat het 
onderzoek praktisch uitvoerbaar was. Maar eigenlijk wil ik je vooral bedanken voor alle 
keren dat je – ondertussen tekenend of melkkuipjes stapelend – uitgebreid vertelde 
over verschillende ziektebeelden, behandelingen en de mensen op onze afdeling. Het 
was voor mij als onderzoeker ontzettend waardevol om uit jouw behandelervaring te 
kunnen putten. Bedankt!

De verpleegkundigen van Langdurige Rehabilitatie van Lentis, van Breehorn en 
voormalig Kaap D van Dijk en Duin, en van Klinische Rehabilitatie en de Meander van 
ggz Drenthe: ontzettend bedankt voor jullie inzet en het ein-de-loos invullen van al 
die vragenlijsten. In het bijzonder ben ik dank verschuldigd aan Johanna en Marijke. 
Jullie hebben me op allerlei manieren bijgestaan, uit de brand geholpen en mij veel 
geleerd over de dagelijkse praktijk, maar ik ben jullie het meest dankbaar voor het 
enthousiasme en doorzettingsvermogen waarmee jullie cat (en mij!) hebben omarmd. 
Ramona, je werkt ondertussen ergens anders maar dit geldt ook voor jou. Jullie zijn 
supernurses! Marije, Marit en Mary, ook jullie in het bijzonder wil ik bedanken. Ik vond 
het erg leuk om elkaars afdelingen te bezoeken, ervaringen uit te wisselen en te horen 
over de vooruitgang die jullie op jullie afdeling hebben geboekt met cat. 
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Albert, Clary, Daan Jan, Els, Greet, Hennie, Herman, Ina, Robert en Saskia, bedankt voor 
jullie interesse in CAT en voor jullie hulp bij de uitvoering op de verschillende locaties.  

Zonder de onderzoeksmedewerkers was er van het hele onderzoek niets terecht 
gekomen. Erwin, jouw hulp bij de organisatie en planning van cat, maar ook je Excel 
en spss skills hebben me veel tijd en moeite bespaard. Rianne, jij werd in no time een 
heuse cat-expert en ik geloof oprecht dat ik het niet zou hebben gered zonder al je 
inspanningen en je betrokkenheid. Aart-Jan, jij wist het vertrouwen van de deelnemers 
voor je te winnen en bent met je doortastendheid van groot belang geweest voor het 
onderzoek. Enorm bedankt voor jullie inzet en alle hulp! 

Naamgenote, Annemarie, fantastisch hoe jij als vanzelfsprekend alles aanpakt en ons 
hebt geholpen met de afspraken en uitnodigingen, bedankt! Janny, Marijke en Monica, 
ook jullie heel erg bedankt voor de ondersteuning bij het onderzoek de afgelopen jaren. 
Daarnaast de (oud-)collega’s van Langdurige Rehabilitatie die niet direct bij het 
onderzoek betrokken waren, bedankt voor jullie interesse!

Er zijn veel studenten die onmisbaar zijn geweest voor de uitvoering van het onderzoek. 
Simone, bedankt voor het aanpassen van het cat-handboek. Aart-Jan, Merel, Milka, 
Kete, Kim, Jill en Wietske, bedankt voor al het werk dat jullie hebben verzet om de 
meetmomenten goed te laten verlopen en alle data te verzamelen. De stageplekken 
bij Dijk en Duin waren niet mogelijk zonder jou, Ellie, bedankt! Alle studenten die door 
het afnemen van de interviews en tests het onderzoek mogelijk hebben gemaakt, 
ontzettend bedankt voor jullie inzet en voor jullie interesse in het onderzoek en de 
deelnemers! Titia, dank ook voor je rol in het leefstijlonderzoek.

Over the past few years I have had the opportunity to meet cat researchers from 
different places in the world. Dawn and Natalie, thank you for putting together a training 
program for Jeroen and me at your department in San Antonio, for your support with 
designing our study, for providing us with intervention and training materials and for 
your feedback on the papers. Cindy, Elisa and Megan, thanks to your hands-on training 
we were properly prepared for our role as cat-psychologists. Sean, Joy-Ann and Raquel, 
it was great being able to visit each other. A big thanks to you for your advice on training 
the nurses in cat, for the talks about cat modifications, for brainstorming on research 
plans and for driving me around Toronto to show me care departments and inspiring 
recovery initiatives, for which I am also grateful to Cecilia and the people from the iru. 
Eila and Tuukka, it was great having you and your colleagues over at our department and 
to exchange experiences as well as plans for the future. I guess the next cat conference 
will be in Helsinki?
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Harm Heijs, bedankt voor het geven van een panss-cursus speciaal voor ons onderzoek.

Ik heb me vaak gerust laten stellen door het advies ‘keep calm and call a statistician’, 
dat een tijdje op de  deur van een zekere statisticus stond (ik zal geen namen noemen 
maar het was die van Edwin). Edwin, Catharina en Hanneke, bedankt voor jullie hulp 
met de mixed models. Roy, dank voor de samenwerking aan het phamous paper, een 
heus avontuur aangezien jouw kamer nog het meest lijkt op een (academische) jungle! 
Atiqul, I enjoyed working with you on our group paper. Thanks for your help and for 
tolerating an endless amount of emails, calls and visits!

Edith, jouw extreem nuchtere houding en snelle reacties op mijn vragen maakten 
het heel prettig samenwerken aan de papers over de ‘Liemburg-factoren’. Bedankt! 
Stynke, bedankt dat je altijd bereid was mee te denken over de subdomeinen via email, 
telefoongesprekken of uitgebreide voicemails. Agna, bedankt dat ik altijd bij je terecht 
kon met vragen over group. Ellen, dank voor je hulp bij de ROM-data. 

Zowel van de uitvoer van elips als van het gepuzzel met de enorme dataset heb ik 
heel veel geleerd. Frederike en Eva, bedankt dat ik mocht meewerken en meeschrijven 
aan zo’n groot onderzoek! Anne, ik ben blij dat we dat puzzelen voor een groot deel 
samen konden doen. Onze totaal verschillende werkwijzen zorgden soms bij ons beiden 
voor frustraties, maar gelukkig konden gezelligheid en ‘relativerende’ mailtjes daar zeer 
goed voor compenseren. Bedankt!

Tijdens congressen komt het aanstekelijke enthousiasme voor onderzoek van ‘de 
Groningengroep’, beter gezegd ‘de Noord-Nederlandgroep’, erg goed tot zijn recht. Het 
was voor mij heel fijn om als enige promovendus van mijn afdeling op zulke momenten 
allerlei onderzoeksperikelen te kunnen delen. Bedankt allemaal! In het bijzonder 
Claire, Leonie, Nicky en Saskia, voor het ‘keihard congressen’ tijdens de laatste sirs 
en Annerieke, Jorien en Sanne, voor de gezelligheid tijdens de voorgaande congressen.

Medepromovendi van het promovendinetwerk van Lentis, het was erg prettig om met 
jullie te kunnen sparren, bedankt! 

De afgelopen jaren stonden gelukkig niet alleen in het teken van onderzoek. Anne, 
Andrea, Carolien, Esmé, Esther, Johannes, Jorien, Mariëlle, Nancy, Rose, Sanne A., 
Sanne S. en Stefan, dankzij jullie kan ik ook terugkijken op een periode met gezellige 
eet- en sportdates, spelletjes- en stapavondjes, legendarische feestjes en zéér cultureel 
verantwoorde weekendjes weg. Merel, ons post-congrestripje naar ny was super, leuk 
hoe wij elkaar vanaf ons eerste studiejaar overal weer tegenkomen. Andrea en Carolien, 
wat fijn dat jullie mij als mijn paranimfen bijstaan tijdens mijn promotie!
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Erik, Willeke, Raoul en Robin, van Kekerdom had ik nog nooit gehoord, maar bij jullie 
en met Jamie en Karin voelde ik me er meteen thuis. Ik vind het fantastisch hoe jullie 
altijd zonder aarzeling voor anderen klaarstaan. Ik kan me werkelijk geen fijnere tweede 
familie wensen! 

Pap en mam, jullie hebben me altijd mijn eigen pad laten volgen, zelfs als dat voor korte 
tijd naar de andere kant van de wereld was of voor iets minder korte tijd naar de andere 
kant van het land (hoewel de poging tot een omgangsregeling met Yannick anders doet 
vermoeden). Jullie hebben me geleerd om zelfstandig en kritisch te zijn maar ook om 
het leven niet altijd even serieus te nemen, en dat komt allemaal heel goed van pas 
tijdens een promotietraject. Ik weet dat ik altijd op jullie kan terugvallen én dat ik op 
dieet moet zodra ik even thuis ben geweest. Bedankt dat jullie er altijd voor me zijn! 
Zussie, ik ben blij dat we zoveel dichter naar elkaar zijn gegroeid de afgelopen jaren. Fijn 
dat ik altijd op een logeerbedje kan rekenen bij jou en Bram! Ik ben trots op je en ik vind 
het fantastisch dat jij één van mijn paranimfen bent. 

Yannick, ik zou niet weten hoe ik het zonder jouw hulp, zorgzaamheid en liefde zou 
hebben moeten klaarspelen. Ik ben je dankbaar voor al je directe en indirecte hulp bij 
de totstandkoming van dit proefschrift, maar vooral voor wie je bent. Gedurende een 
paar jaar gingen we heel Nederland afzonderlijk van elkaar door, de rest van de wereld 
straks samen. Ik kan niet wachten!
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