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General introduction and outline of the thesis
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Part two

The health landscape is changing and it is becom-
ing increasingly important to find new and more ef-
ficient ways of dealing with the increasing demands 
on chronic care. A structural change in care deliv-
ery is eHealth, a term that refers to health services 
and information delivered or enhanced through the 
Internet and related technologies.10 This is one of 
the upcoming innovations that will move chronic 
care from hospitals to home settings and which 
can be patient-friendly and cost efficient. In the 
past decades, the Internet has taken a central role 
in almost all aspects of our lives. Currently, around 
46% of the global population (and rising) has ac-
cess to the Internet, compared to less than 1% in 
1995.11 In particular, patients with chronic diseases 
use the Internet more frequently to seek informa-
tion about their condition.12 Due to this develop-
ment, eHealth is an attractive application to im-
prove health literacy and modify health behaviours. 

General introduction and outline of the thesis

Part One

Over the past decades, a marked rise in health-
care expenditure has been observed in Western 
countries. In the Netherlands, we currently spend 
more than 90 billion euros on healthcare every 
year, accounting for 15.4% of our Gross Domes-
tic Product (GDP). This is 40% more compared 
to 2005.1 This number is estimated to rise from 
19% to 31% by 2040 based on demographic 
(population ageing and increasing life expectancy), 
and technological factors (such as the availability 
of more advanced and more expensive diagnos-
tic and therapeutic tools).2 After the United States, 
we have the highest expenditure on healthcare in 
the world as a percentage of GDP. Both cura-
tive care and chronic care (for example care for 
the elderly and disabled) are taken into account in 
these annual costs. Expenditure on chronic care in 
particular is relatively high in the Netherlands com-
pared to other countries.3  Long-term and sustain-
able solutions are needed to constrain these costs. 

As previously stated, chronic care consumes a 
large portion of total healthcare expenditure. Due 
to governmental budget cuts on chronic care, an 
increasing number of nursing homes have been 
forced to close their doors since 2013.4 Unfortu-
nately, home care by nurses has not been organ-
ized properly by local authorities to compensate for 
this development. The closure of long-term health 
facilities and the lack of nursing at home puts a 
burden on immediate family, relatives and friends 
who are forced to act as bedside caregivers. Gen-
eral Practitioners are the first point of contact when 
a medical problem occurs, however it is often diffi-
cult for them to manage this complex care at home. 
As a result of these developments, many elderly 
patients present themselves at hospital Emergency 
Departments (ED) when their situation becomes 
unsustainable.5 Although the total number of pa-
tients arriving at EDs has decreased over the past 
few years in the Netherlands, the percentage of 
elderly people with multiple co-morbidities and 
polypharmacy has risen steadily. Due to the com-
plex and atypical nature of their conditions, these 
patients tend to stay longer at the ED and they 
need to be admitted more often in comparison with 
younger patients.6,7 The total number of hospital 
beds has been reduced steadily over the years and 
many hospitals cannot cope with the increasing 
percentage of elderly patients who have to be ad-
mitted through EDs, leading to outflow problems.8 
Already in the last quarter of 2015, hospitals in the 
Amsterdam region had to close down EDs 600 
times due to the high patient inflow and problems 

with the outflow.9 Stagnation also occurs on the 
wards when it is time to discharge these patients.
Although many older patients cannot go back home
due to insufficient after-care, they are also unable 
to go to a nursing home for the reasons set out 
above. As a result, patients stay longer in the hos-
pital than needed, which makes it difficult to make 
room for new patients. Patients from the ED some-
times have to be transferred to other hospitals in 
another region due to lack of space on the wards. 
This is also a delaying factor resulting in stagnation. 

In chapter two of this thesis, we measured the du-
ration of stay on the EDs, referred to as completion 
time, and time steps in the diagnostic process of 
patients presenting at the ED of the VUmc during 
four weeks in 2010. The aim of this investiga-
tion was to detect factors and processes contrib-
uting to a longer completion time, and to identify 
methods to improve completion times and pre-
vent ED stagnation. In chapter three, the comple-
tion times on the ED were measured again during 
four weeks in 2012. This was two years after re-
medial measures, based on the results of the first 
study, were implemented to improve the patient 
flow on the ED. In addition, completion times were 
measured during four weeks in December 2012 
and February 2013 in a large peripheral hospi-
tal to compare completion times and processes 
contributing to a longer completion time between 
an academic and a large peripheral hospital. In 
chapter four, we evaluated the prognostic ability 
of the National Early Warning Score (NEWS) in the 
ED to identify ED patients at risk of deterioration 
with the aim of treating and transferring them to the 
wards early in order to prevent further deterioration.  
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Over the past few years, many reports have been 
published about eHealth regarding a broad variety of
chronic diseases such as cardiovascular diseases13,  
wpsychiatric diseases14, oncological diseases15, in-
flammatory bowel diseases16 and rheumatic diseas-
es.17 eHealth not only facilitates communication and 
information exchange between patients and car-
egivers, but also provides a suitable platform for 
measuring and monitoring vital parameters at 
home. For example, home blood pressure meas-
uring in hypertensive patients has been used in 
the primary setting with positive results.18 How-
ever, studies investigating the efficiency of these 
systems in the hospital setting are lacking. In 
chapter five, we performed a review to describe 
the available evidence on the effects of eHealth 
programs targeting multiple lifestyle interventions 
on cardiovascular risk factors. In chapter six, we 
describe the results of a randomized controlled 
trial investigating the effect of home blood pres-
sure monitoring combined with an interactive 
internet program on blood pressure and other 
cardiovascular risk factors, in a tertiary care setting.

Part three

A large part of total healthcare expenditure is spent 
on hospital care, including diagnostic laboratory 
testing. The volume, and consequently the costs, 
of performing laboratory tests are increasing, with 
previous studies reporting a doubling of the rate 
every five to ten years over the past decades in the 
United States, the United Kingdom and Canada.19 
According to the European Diagnostic Manufactur-
ers Association, 0.8% of total European health-
care costs were represented by in-vitro diagnos-
tics (defined as non-invasive testing performed on 
biologic samples) in 2013. The Netherlands spent 
0.4% of the total healthcare expenditure on in-vitro 
diagnostics in 2013, which equates to 297 million 
euros.20 A review addressing the appropriateness 
of laboratory testing, reported an overutilization of 
approximately 20%.21 This unnecessary diagnostic 
testing leads to higher costs and causes down-
stream activities such as more (invasive) diagnos-
tics and sometimes needless treatment due to false 
positive results. Therefore, a reduction in unneces-
sary diagnostic testing will improve patient safety 
and lead to a decline in healthcare costs. In chap-
ter seven, we describe the results of a study per-
formed in the department of internal medicine of 
the VUmc which aimed to reduce unnecessary di-
agnostic testing using a multifaceted intervention to 
induce a change in attitude in healthcare workers.
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