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1. Introduction 
 
“My house isn’t my house anymore. Everything feels strange and scary and I can’t do the 
simplest things the way I am used to. It looks I have gotten dementia overnight”. This 
statement came from a 92-year-old woman referred to the outpatient clinic of a psychiatric 
hospital in the Netherlands. The author of this thesis, a registered social psychiatric nurse, 
performed the psychiatric assessment during a home visit and provided psychiatric care as a 
member of a specialized psychiatric team. The patient was found to have a urinary tract 
infection, and she was dehydrated, had heart arrhythmia, had recently started with strong 
painkillers and used more than 5 medicines. She was diagnosed with delirium superimposed 
on existing cognitive impairment. 
 
The team contacted the general practitioner, and he treated the urinary tract infection and 
started medication for the arrhythmia. However, the delirium continued. It was then decided 
to stop the painkiller and replace it with a less strong one. The team also arranged that a 
homecare team visited the patient four times a day and made sure the patient took the right 
medication at the right time and had a better food and drink intake. In the end, the delirium 
remitted, but the patient never recovered fully, and had to accept help and eventually move 
to a care-nursing home.   
 
1.1 What is delirium? 
Delirium is a serious neuropsychiatric disorder characterised by a (sub) acute disturbance of 
attention, circadian rhythm, and cognition. It is often accompanied by hallucinations, 
agitation and affect liability. It may manifest as a hyperactive, hypoactive or a mixed hyper-
hypo active state that fluctuates over time (1)(2). Delirium is thought to result from multiple 
risk factors. Examples of pre-disposing factors are underlying dementia in elderly, age, prior 
delirium, poly-pharmacy, visual and hearing impairments (3,4). Common precipitating 
factors are infection, drug-intoxication or withdrawal, and metabolic/endocrine disturbance 
(4). Delirium may have severe consequences such as prolonged hospital stay, poor cognitive 
and functional recovery, increased risk of nursing home placement, and death (5).  
 
Delirium occurs in 10 to 40% of older patients in hospitals and nursing homes (6,7), but is 
often missed. It is estimated that 30% of delirium cases in hospital goes undetected (8). In a 
study among long term care residents, with a delirium prevalence of 72%, nurses only 
correctly identified 13% of the cases despite the use of a question screening instrument (9). 
The overlap of symptoms with dementia, depression and other psychiatric disease can make 
it difficult to distinguish delirium from other psychiatric syndromes. Knowledge about the 
phenomenology of delirium is therefore important.  
 
1.2 Delirium through the ages 
Delirium has been documented in the medical literature for more than 2000 years (1). The 
word delirium is derived from the Latin term Deliare, meaning to become “crazy” or to rave” 
(8). The word delirium was first used in medical writing by Celsus in the first century a.d. to 
describe mental disorders during fever or head-trauma. Celsus used the word Phrenitis (9). 
During the time of Hippocrates (500 BC) the words Phrenits (frenzy) 
and lethargus (lethargy) were used to describe the hyperactive and hypoactive subtypes of 
delirium (1). During medieval times physicians described the phenomenon we now call 
delirium well, but with many different names. Subtypes of delirium were described either as 
separate illness or as different forms of the same illness. In the 19-th century, the word 
delirium was often used in English articles (1). Other, more modern terms are used to 
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describe delirium like “acute confusional state” (10), “acute brain syndrome” (11), “acute 
brain failure” (12), and “toxic-metabolic encephalopathy”(13).  
 
The use of different terms and different criteria by specialists impeded the medical dialogue 
and the interpretation of medical research about delirium. Therefore, in the last half-century, 
and particularly the last decade, medical researchers studied the phenomenology of delirium 
and reached a tentative consensus about the diagnostic criteria. Delirium was described for 
the first time as a clinical entity in the third edition of the Diagnostic and Statistical Manual 
of Mental Disorders (14). This manual is widely used by mental health professionals to 
diagnose mental health problems.  
 
For the studies described in this thesis, the DSM-IV was used (15). According to these 
criteria: 

- Delirium is characterized by a rapid onset of symptoms (usually hours or days); 
- Delirium tends to fluctuate, with an altered level of consciousness, and an inability to 

focus, sustain or shift attention; 
- The change in cognition (such as memory impairment, disorientation, language 

disturbance) or development of a perceptual disturbance is not better accounted for 
by dementia;  

- There is evidence from the history, physical examination, or laboratory findings that 
the disturbance is caused by the direct physiological consequences of a general 
medical condition, or substance intoxication/withdrawal, or multiple etiologies. 

 
In 2013, the fifth DSM manual was published (16). Although no major changes were made 
to the core criteria for delirium, there are some differences in content and wording of the 
criteria, and criteria about course and nature of delirium were added (17). The word 
‘consciousness’ was replaced by ‘reduced awareness and inattention’. American and 
European clinical researchers worried that these terms might substantially narrow the 
inclusiveness of the criteria depending on how strictly they are interpreted (18). Therefore, 
they suggested that a “relaxed interpretation of the DSM-V criteria” should be used. This 
interpretation would overlap considerably with DSM-IV criteria, so generalizability of the 
existing literature would be maintained (19).  
 
1.3 Delirium detection 
Research has shown that advances in diagnosis like the development of diagnostic criteria 
can improve the recognition of delirium (1). Also, guidelines advise to screen older patients 
frequently to detect delirium more often and sooner (20). Many delirium screening 
instruments are available, but they require quite some time to be administered, as well as 
training and expertise to be used correctly (20–22). In addition, most instruments were 
developed for patients in hospitals, and some have not been validated in patients with 
dementia. Furthermore, it is important that screening tests can be administered by health care 
professionals with different levels of education and administration of the test does not take 
long.  
 
Therefore, rapid and easy to use screening tools that can be used in patients with and without 
cognitive impairment are needed to detect delirium in an early stage. An overview of such 
rapid tests was lacking when the research for this thesis started. In addition, the test accuracy 
of screening instruments in outpatients populations had not been studied. Also, caregivers 
can probably give valuable information that might improve identification rates in outpatients. 

1
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A short, sensitive and easy triage instrument, which can be administered by telephone would 
be helpful. 
 
1.4 Delirium at home 
Most epidemiological research on delirium has been performed in hospitalized and 
institutionalized patients. It has not been recognized for a long time that delirium occurs in 
home-dwelling patients too. Very low prevalences that were reported in the earliest studies 
corroborated this view. The first studies reported a prevalence of < 1% (23,24). However, 
subsequent studies showed that delirium was prevalent in 3.6% to 19% of patients referred to 
psychiatric hospitals (4,25,26). One of these studies was a retrospective cohort study of 109 
older outpatients with delirium referred to a memory clinic in which no screening instrument 
for delirium was used (26) and another was done in patients with dementia (25). We deemed 
it important to study patients of a memory-clinic with and without dementia and use a 
validated delirium instrument.  
 
Furthermore, most research about risk factors of delirium in elderly patients has also been 
done in hospital settings. To improve delirium treatment at home, it is important to identify 
risk-factors of delirium in elderly outpatients. This information might also help to prevent 
recurrent delirium. 
 
In addition, outcomes of delirium has not been studied often in community dwelling elderly 
either. A population-based Canadian study among 3330 older patients found that delirium 
has a low 5-year survival, comparable with advanced dementia (28). Only 18% of the 
patients with delirium survived compared with 70% of the patients without delirium. A 
retrospective cohort study of 109 older outpatients with delirium superimposed on dementia 
showed worsened functional and cognitive function after 6 months compared to the baseline. 
Behavioral symptoms improved after the resolution of delirium but the severity was higher 
compared to the pre-delirium evaluation. The mortality rate was 29.4% after the episode of 
delirium, and 28.3% of patients were admitted to a long-term facility (26). 
 
1.5 Research questions 
Delirium is a serious neuropsychiatric disorder with potentially severe consequences. Early 
identification is important, and may be improved with frequent screening. Delirium may be 
common in frail community-dwelling elderly, but epidemiological studies in this population 
are scarce. 
 
Therefore, the following research questions were formulated: 
1) Which diagnostic test accuracy studies of rapid screening instruments for delirium exist, 

and what is the sensitivity and specificity of these screening instruments?  
2) What is the test accuracy of four observations, three explorations and four short tests 

commonly used in a psychiatric examination to detect attention disorders in older 
outpatients?  

3) Can a short and sensitive delirium caregiver questionnaire be developed for triage of 
elderly outpatients with cognitive impairment, and which can be administered by 
telephone? 

4) What is the prevalence and what are the risk factors of delirium in older outpatients with 
and without dementia? 

5) What are the outcomes of delirium in older patients living at home who sustained 
delirium? 
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We performed a systematic review to investigate the test accuracy of delirium screening 
instruments. Diagnostic test studies about bedside tests that could be administered in 3 
minutes or less. We were especially interested in very sensitive screening instruments that 
performed well in patients with and without dementia in all settings. (Chapter 2).  

In addition, we studied the test accuracy of eleven tests commonly used in a psychiatric 
examination to detect attention disorders. This included four observations, three explorations 
and four short tests. Test accuracy was calculated for the single index tests and combinations. 
The study could show which tests help identify attention disorders related to delirium 
(Chapter 3). 

In the outpatient setting, significant time may pass between patient referral and the first 
examination. Caregivers could provide crucial information about delirium symptoms quickly 
by telephone. We developed a Delirium Caregiver Questionnaire for triage of elderly 
outpatients with cognitive impairment, which can be administered by telephone. We tested a 
pilot questionnaire with 17 items first, and eventually, investigated the test accuracy of the 
final questionnaire in a cohort of 234 outpatients (Chapter 4). 

Next, we performed two epidemiological studies. In one study, we studied the prevalence, 
and non-modifiable and modifiable risk factors of delirium in older outpatients with and 
without dementia. The study population consisted of 444 patients referred to the memory 
clinic of a psychiatric hospital during one year. Demographic information, medical history, 
impairments in daily living activities (ADL) and referral information were registered. 
Patients underwent a psychiatric examination using the Delirium Rating Scale-Revised-98, a 
physical examination and laboratory tests. We also recorded medication use before and after 
the onset of delirium symptoms (Chapter 5).  

Finally, we studied the prognosis of delirium in 85 patients that were diagnosed with 
delirium. Three months after the diagnosis, consenting patients underwent a follow-up visit 
to study the course of delirium. We recorded delirium status (remitted or not), new dementia 
diagnosis, subjective cognitive functioning compared to baseline and to before delirium, 
level of daily functioning, and place of residence (Chapter 6).  

The Dutch health care system 
To answer the research questions, we performed four studies in an outpatient clinic of a 
psychiatric hospital in the Netherlands. To understand how this setting may have affected the 
results of our studies, it is important to have some basic understanding of the Dutch health 
care system. The Dutch health care system provides preventive care, primary care, and 
specialized care aimed at treatment and curing of diseases. Long term care focused at 
functioning for patients with dementia, patients with a physical handicap or mental disability 
is provided at home, care centers, or nursing homes, depending on the level of care needed.  

General practitioners provide primary care, and they are the gate keepers for care in general 
hospitals. All Dutch citizens are registered with a general practitioner. If health problems 
occur that necessitate medical care in a general of a specialized hospital, the general 
practitioner can refer a patient for in- or outpatient care in a general, academic, or 
psychiatric.  

1

11



 
 

 
Patients with psychiatric or cognitive problems may consult their general practitioner, either 
at their own or a caregiver’s initiative. The general practitioner estimates the severity of the 
cognitive problems. He can choose to collaborate with a mental health nurse that most family 
practices employ. The mental health nurse can visit the patient at home, objectify cognitive 
problems with a screenings-instrument and monitors the course of the cognitive problems. If 
the patient has clear cognitive impairment that need to be examined in more detail, there are 
two options. The general practitioner can refer a patient to a memory clinic of a general 
hospital for dementia screening. This is most common when there are no or few 
neuropsychiatric symptoms.  
 
If neuropsychiatric symptoms are present, the second option is to refer the patient to a 
psychiatric hospital for regular or emergency out- or inpatient care depending on the severity 
of the symptoms and safety concerns. In addition, if the patient requires extensive psychiatric 
evaluation, mental health treatment and support, psychiatric homecare, or home visits (due to 
avoidance of care), a referral to a psychiatric institution is warranted. Also, the care that the 
informal caregiver requires will determine the referral decision. Sometimes patients are 
referred to a memory clinic of a psychiatric hospital by a specialist from a general hospital or 
an elderly physician working (doctor specialist in elderly care medicine, working for frail 
patients at home and in a nursing home). 
 
After referral to a memory clinic (or psychogeriatric department) of a psychiatric institution, 
a patient and his caregiver will be visited at home for assessment and treatment by a 
specialized team. Mental health nurses and psychologists perform psychiatric evaluations 
and provide treatment and support. A geriatrician or geriatric psychiatrist performs a 
psychiatric and physical examination, and orders standardized blood- and urine tests. Often, 
collaboration with the general practitioner and nurses that provide home care is sought. If a 
patient with cognitive impairment or dementia cannot live at home anymore, despite home 
care and support of (in)formal caregivers, he can move to a nursing home. For the research in 
this thesis, patients referred to a memory clinic of a psychiatric hospital in Rotterdam formed 
the study population.  
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