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The growing number of older people within most Western countries means 
that this subpopulation receives increasing attention from politicians, 
policymakers and researchers. Studies regarding patient safety have shown 
that older hospitalised patients are at greater risk for adverse events, such as 
delirium. These increased risks mean hospitals have to take action in order 
to prevent an aging population leading to an increase in adverse events in 
hospitals, and an increase in the healthcare consequences and costs 
associated with these events. In the Netherlands, efforts have been made to 
improve care for older hospitalised patients in the Frail Elderly Project 
(FEP), one of the projects of the national Patient Safety Programme. As part 
of FEP, hospitals worked on improving care for older patients regarding 
falls, malnutrition, functional decline, and delirium. 
This thesis looks at how patient safety and quality of care for older 
hospitalised patients at risk for delirium can be improved, specifically 
focusing on the effects of e-learning on the implementation of FEP. 
 
Older patients and patient safety  
The Netherlands, as well as other Western countries, currently sees a change 
in hospital population towards older patients (CBS 2012). This development 
is leading to calls for changes in the provision of care, in order to continue to 
meet the needs of patients (RCP 2012, Cornwell et al. 2012). Older patients 
run an increased risk of experiencing adverse events (AEs) and preventable 
AEs during hospitalisation, compared to younger patients (Merten et al. 
2013, Long et al. 2013, Thornlow 2009, Soop et al. 2009, Kable et al. 2008, 
Brennan et al. 1991). A Dutch study found that 2.9% of hospitalised older 
patients experience a preventable AE, compared with 1.8% of hospitalised 
younger patients (Merten et al. 2013). An AE is an unintended injury which 
results in temporary or permanent disability, death or prolongation of 
hospital stay. Furthermore it must be caused by the management of 
healthcare rather than the patient’s disease (Zegers et al. 2007, Thomas et al. 
2000). AEs are judged as being preventable if they occurred due to a failure 
to follow accepted practice.   
 
In the literature, several potential predictors of preventable AEs in older 
patients have been identified. If predictors of preventable AEs are known, 
healthcare providers in hospitals can use them to identify high-risk older 
patients and take preventive measures where possible. Some authors have 
suggested that the reason AEs and preventable AEs occur more often during 
the hospitalisation of older patients is not due primarily to their age, but to 
the diminished physiological reserves of this patient group (Thornlow 2009, 
Rothschild et al. 2000, Gray et al. 2009). They suggest that diminished 
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reserves make it more likely that medical mistakes will lead to actual injury. 
Another possible explanation that is mentioned in the literature is the 
increased length of stay of older patients, due to clinical complexity 
(Thornlow 2009, Thornlow et al. 2009). A longer length of stay, according to 
the authors, means increased exposure to the opportunities for errors to 
occur. One study attempting to clarify whether age or other factors were the 
best predictors of preventable AEs found that age was not an independent 
predictor (Thomas & Brennan 2000). According to the authors, this suggests 
that age-related discrimination did not play a role in the increased risks of 
preventable AEs, and that this increased risk in older patients was possibly 
due to the increased complexity of their care. 
 
Delirium 
There are many different types of adverse events occurring in hospitals, 
ranging from medication errors to geriatric syndromes such as falls and 
delirium. As mentioned in the definition of adverse events given earlier, 
whether a complication can be considered an adverse event depends on 
whether it has negative effects on the patient and on whether the event was 
caused by the provision of care rather than by the disease of the patient. This 
means that not all hospitalised patients experiencing a delirium experience 
an adverse event. However, delirium is often caused by deficits in hospital 
care and can therefore often be considered an adverse event (Inouye et al. 
1999).  
Delirium is a common condition in older hospitalised people, occurring in 
up to 30% of this patient population, even higher rates are reported in 
intensive care, palliative care and surgical settings (Martins and Fernandes 
2012, Mittal et al. 2011, Inouye et al. 2014, Morandi & Jackson 2011). It is a 
neuropsychiatric syndrome characterised by a disturbance of consciousness 
and attention, as well as a change in cognition or a disturbance of perception 
(Korevaar et al 2005, Mittal et al. 2011).  
The risk of developing delirium depends on a combination of the 
vulnerability of the patient – predisposing factors – and events taking place 
during hospitalisation - precipitating factors – (see Figure 1.1, Inouye 1996, 
Inouye 2014). This multifactorial model of the causes of delirium means that 
in a vulnerable patient, for instance with existing cognitive impairment, a 
relatively benign event or insult, such as a dose of a sedative, can lead to 
delirium. In a healthy patient, with low vulnerability, delirium might only 
develop after several noxious insults, such as a combination of anaesthesia, 
major surgery, several doses of psychoactive drugs or sleep deprivation. 
Common identified predisposing factors are cognitive impairment, 
functional impairment and advanced age, which can interact with 
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precipitating factors such as infection, polypharmacy and surgery (Ahmed 
et al. 2014, de Castro et al. 2014, Inouye et al. 2014, Newman et al. 2015, Zaal 
et al. 2015).  
 
Figure 1.1 Multifactorial model of delirium (Inouye et al. 2014)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Several studies have shown that around a third of delirium cases can be 
prevented by improving the quality of delirium care in hospital, often by 
using multicomponent approaches targeting risk factors for delirium (Cole 
et al. 1999, Inouye et al. 1999, Marcantonio et al, 2010, Vidan et al. 2009). This 
can for instance mean improving the physical condition of patients by 
ensuring they are not malnourished or dehydrated, reducing polypharmacy 
and preventing or treating infections. 
Delirium is noted for its acute onset and fluctuating state (Schuurmans et al. 
2001), which are key features that separate delirium from dementia. 
However, given the fluctuating state of delirium and the similarities in 
symptoms with dementia, depression, and psychosis, delirium is sometimes 
hard to diagnose (Schuurmans et al. 2001, Inouye 2006, Inouye et al. 2014), 
which creates a problem for providing adequate delirium care. Studies have 
indicated that between 32% and 67% of delirium cases are missed during 
hospital stay (Inouye 1994). Under-detection and subsequent inadequate 
care present a problem, because delirium is associated with adverse 
outcomes, such as increased length of hospital stay, functional decline and 
higher mortality, as well as a higher workload for nurses  and significantly 
higher healthcare costs (Anderson 2005, Dasgupta et al. 2014, Eeles et al. 
2010, Leslie et al. 2008, Siddiqi et al. 2006, Witlox et al. 2010)). Experiencing a 
delirium often causes great distress to both the patient, their family, and the 

Predisposing factors or vulnerability Precipitating factors or insults 

High vulnerability Noxious insult 

Low vulnerability Less noxious insult 



General introduction 11 

healthcare professionals involved (O’Malley et al. 2008, Belanger & 
Ducharme 2011, Partridge et al, 2013). 
 
 
National Patient Safety Programme 
In the Netherlands, the national Patient Safety Programme ran between 2008 
and 2012, aimed at improving patient safety and reducing adverse events in 
hospitals (VMS Veiligheidsprogramma 2013). The Programme combined 
two approaches to improving patient safety in Dutch hospitals: 

− Implementation of a safety management system; 
− Improving care on eleven medical themes1. 

 
The themes of the Dutch National Patient Safety Programme were: 

• Acute coronary syndrome 
• Acute deterioration 
• Children 
• Frail elderly 
• High-risk medication 
• Kidney failure 
• Medication verification 
• Post-operative wound infection 
• Pain 
• Sepsis 
• Wrong surgery 

 
The Frail Elderly Project (FEP) was one of the medical themes of the Safety 
Programme. The FEP seeks to improve care for patients aged 70 and over, by 
improving care regarding falls, malnutrition, functional decline, and 
delirium (VMS Veiligheidsprogramma 2009). The project, which includes 
care guidelines for these four subjects, is based on existing evidence 
regarding care for older patients, as well as expert opinion. The FEP 
delirium guideline primarily aims to improve recognition of older patients 
at risk for developing delirium and recognition of delirious older patients 
(Van de Steeg et al. 2012, Van de Steeg et al. 2014, VMS 
Veiligheidsprogramma 2009). Early recognition of at-risk patients gives 
healthcare professionals the opportunity to take action to identify and 
minimise risk factors, potentially preventing the occurrence of delirium. In 
order to identify at-risk patients, use of a short screening instrument – 

                                                           
1 Initially ten themes were included in the programme, but an eleventh – Children – was added 
later. 



12 Chapter 1 

consisting of three questions – is advised in the guideline, with some 
hospitals choosing an alternative instrument, such as the Groningen Frailty 
Indicator (Steverink et al. 2001) and the Identification of Seniors At Risk or 
ISAR (McCusker et al.1999). 
The FEP delirium guideline also encourages the use of the Delirium 
Observation Screening scale (DOSS) (Van Gemert & Schuurmans 2007), 
which nurses can use to identify possibly delirious patients, and provided 
information on nursing and medical interventions targeting common 
reversible causes of delirium. 
The implementation of FEP was a task for the hospitals themselves; no 
onsite support or training is provided by the Patient Safety Programme. 
Nevertheless, national conferences were organised between 2008 and 2012 
and a guide was published. In addition, a national network of hospitals, 
aimed at knowledge exchange, was started as part of the Safety Programme. 
 
Implementing the FEP delirium guideline  
As mentioned above, the Patient Safety Programme did not provide 
implementation support in the participating hospitals themselves; 
implementation of the projects lay solely with the hospitals. Although FEP 
included advice on implementation, there were indicators during the project 
period that implementation was not going smoothly (IGZ 2010). The Dutch 
Health Care Inspectorate found that in 2010 only 56% of hospital wards 
screened 80% or more of the older patients for the risk of developing 
delirium. Of the patients at risk, only 50% were monitored for the presence 
of delirium using an assessment instrument, such as the DOSS (IGZ 2010). 
This indicates that, although an evidence-based guideline was available for 
delirium care, nurses did not follow it consistently. Similar results have been 
found for healthcare professionals in the United States (Ely et al. 2004, Pun et 
al 2005).  
Other studies have also shown the difficulty of successfully implementing 
guidelines, regardless of which specific healthcare problem, patient 
population or professional group the guideline is aimed at (Al-Damouk et al. 
2004, Cabana et al. 1999, Davison et al. 2012, Koh et al. 2008). Guidelines are 
put forward as a means of getting research evidence into practice and are 
aimed at ensuring that the provision of care is of sufficient quality, 
suggesting that poor implementation means that the best health outcomes 
are not achieved. A large array of theories exist, attempting to clarify 
behaviour change and the factors that influence the behaviour change 
processes that play a role in the implementation of guidelines. In 2005 a 
group of researchers developed a theoretical framework on behaviour 
change, based on available psychological theories (Theoretical Domains 
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Framework, Michie et al. 2005). The refined framework consist of 14 
theoretical domains that play a role in the process of behaviour change, 
which can be used to explain implementation problems or inform 
implementation efforts (Michie et al. 2005, Cane et al. 2012). The domains 
range from knowledge and skills to intentions, environmental context and 
emotion, which in turn can be condensed into three core components: 
capability, opportunity and motivation. These three components are 
represented in the COM-B model (see Figure 1.2). This model shows that 
human behaviour results from the interaction between an individual’s 
physical and psychological capabilities, including knowledge and skills, 
their opportunities, consisting of social influences and environmental 
context, and their motivation, shaped by their beliefs about capabilities, their 
professional role, etc. (Michie et al. 2011). 
 
Figure 1.2 COM-B model for understanding behaviour, combined with the 
 domains from the Theoretical Domains Framework (Cane et al 
 2012, Michie et al. 2011)  
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The Theoretical Domains Framework and the COM-B model illustrate that 
changing people’s behaviour is a complex process, involving many different 
aspects of the individuals, organisations and interventions involved. 
 
Possible implementation barriers 
As mentioned earlier, the implementation of the FEP guideline on delirium 
care had not been successfully completed by 2010. Based on the Theoretical 
Domains Framework and international studies on delirium care, several 
domains can be identified that might play a role in the difficulties Dutch 
hospitals were experiencing in improving delirium care. One such domain 
was knowledge. Previous research has shown that nurses often fail to 
recognise delirium in older hospitalised patients (Flagg et al. 2010, Rice et al. 
2011), limiting their ability to provide adequate delirium care. Several 
authors have suggested that this poor recognition is caused by a lack of 
knowledge on delirium, especially on the importance of early recognition 
and treatment of delirium (Teodorczuk et al. 2012, Flagg et al. 2010). Other 
recent studies showed that an educational intervention on delirium 
significantly improved nurses’ knowledge of delirium (Gesin et al. 2012, 
Meako et al. 2011).  
Poor implementation of the FEP delirium guideline in the Netherlands 
might be related to a similar problem as identified in the literature: a lack of 
knowledge on the importance of early recognition of delirium and on the 
possibilities of treatment, which might in turn mean a lack of motivation 
concerning the implementation of FEP. This would suggest that an 
educational tool will be valuable for further improvement of delirium care. 
Because knowledge about delirium is relevant for virtually all nurses 
working within the hospital, an educational approach that can improve 
knowledge and skills for large groups of people is needed. E-learning is one 
method available for efficiently educating a large number of people.  
 
E-learning 
A review by Cook et al. (2008) has shown that the use of e-learning or 
`internet-based education’ is associated with a positive effect on knowledge, 
skills, and behaviour of healthcare professionals, as well as on patient 
outcomes. More ambiguous results have been found for computer-assisted 
learning aimed at nurses, suggesting more research is needed in this field 
(Bloomfield et al. 2008). Computer-assisted learning refers to all methods of 
using computerised technology to facilitate education, including e-learning. 
Whether e-learning can provide a valuable tool for improving delirium care 
specifically has yet to be determined, though researchers have suggested e-
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learning as an important option for improving delirium education (Irving et 
al. 2009). 
In the context of quality and safety in hospitals, it is important to guarantee 
a sufficient level of knowledge in healthcare professionals. As an alternative 
to traditional education, which is relatively labour-intensive, time-
consuming and therefore expensive, e-learning can be useful when 
improving knowledge in a large group of nurses (Lahti et al. 2014). 
Advantages of e-learning include flexibility in time management, pace of 
learning and quality assurance. However, barriers such as a limited level of 
computer literacy in users are also associated with the use of e-learning 
(McVeigh 2009, Roe et al. 2010). All in all, while there are indicators that e-
learning will be a valuable addition to efforts aimed at improving delirium 
care in hospitals, based on the literature we cannot be certain if and to what 
extent it will solve the problems Dutch hospitals have experienced with the 
implementation of the FEP delirium guideline. 
 
Aim and research questions 
This thesis focuses on patient safety and quality of care for older 
hospitalised patients at risk for delirium, and specifically on the effects of e-
learning on the implementation of FEP. The general research question of this 
thesis is: 
 
How can safety and quality of care for older hospitalised patients at risk of 
delirium be improved? 
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The general research question is divided into five specific research 
questions: 
 

1. Which barriers exist to adherence to the FEP delirium guideline by nurses? 
This research question focuses, in particular, on nurses’ behaviour regarding 
delirium care for older patients and the factors that influence that behaviour. 
We aimed to identify and classify barriers to guideline adherence by nurses 
by exploring the perceptions of nurses and other professionals regarding the 
implementation of the FEP guideline on delirium care. (Chapter 2) 
 

2. Does the use of e-learning improve nurses’ delirium knowledge? 
While the first research question aims to identify barriers to the adherence to 
the FEP guideline, questions two and three look at a possible means of 
neutralising some of these barriers: adding an educational intervention to 
FEP. Our aim was to assess the effect of an e-learning course, based on 
nationally recommended guidelines for delirium including the FEP 
guideline, on nurses’ delirium knowledge. In addition, we looked at the 
association between participant demographics and baseline delirium 
knowledge, as well as between demographics and the effect of the course on 
this knowledge. (Chapters 3 and 4) 
 

3. Does the use of e-learning improve the provision of delirium care by nurses 
according to the FEP delirium guideline? 

We focused on the effects a complementary e-learning course has on the 
implementation of the FEP guideline on delirium care. The hypothesis 
underlying this question is that use of e-learning will increase nurses’ 
knowledge regarding delirium and their willingness to change their 
behaviour regarding at-risk patients. We further hypothesised that these 
effects will in turn lead to changes in the care provided: screening of older 
patients for risks, observing at-risk patients for delirium, and taking 
preventive or curative measures. (Chapters 3 and 5) 
 

4. What can delirium rates based on patient records tell us about the 
occurrence of delirium in the Netherlands? 

After using patient records to answer several previous research questions, 
this final question looks more in detail at the usefulness of patient records as 
a source of information on delirium occurrence. Patient records are an 
essential part of the care process, facilitating communication of information 
on patients and patients’ care between professionals and between hospital 
wards. Increasingly, patient records are also being used as a source of data, 
to assess quality of care or to conduct research. Both uses of patient records – 
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as part of the care process and as data source – rely on the accuracy of the 
documentation within these records. To examine whether patient records 
can provide useful information on delirium occurrence rates, this study 
aimed to determine delirium rates among hospitalised surgical and non-
surgical inpatients in Dutch hospitals, as documented in patient records 
from 2011/2012. In addition, we looked at the extent to which recorded 
delirium rates vary between hospitals and hospital wards, after correcting 
for patient- and admission characteristics. (Chapter 6) 
 

5. Can preventable adverse events in older patients be predicted using a 
predictive model? 

After focusing on delirium specifically, the thesis now looks at adverse 
events in general: is it possible to develop a model with which older patients 
at risk for all types of preventable adverse events can be identified? Such a 
model would use clinically important risk factors that are readily available 
on admission. Our intention is to design a model that can be used by 
healthcare providers in hospitals, so they can identify older high-risk 
patients for preventive measures or closer clinical attention. (Chapter 7) 
 
The general discussion (Chapter 8) provides an overall conclusion of results 
that were found in the preceding chapters, and an interpretation of them. 
Chapter 8 also discusses methodological considerations and gives 
implications for future research and recommendations for policy and 
practice.  
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