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ABSTRACT 
Background There is a paucity of cross-national population-based research on 
hospitalisations of people at the end of life. We aimed to compare, in four 
European countries, the frequency, time, length of and factors associated with 
hospitalisations in the last 3 months of life.  
Methods Population-based mortality follow-back study via Sentinel Networks of 
general practitioners (GPs) in Belgium, the Netherlands, Italy and Spain. Using 
a standardised form, GPs recorded the care in the last 3 months of life of every 
deceased practice patient (≥18 years; 1 January 2009 to 31 December 2011). 
Sudden deaths were excluded.  
Results We studied 4791 deaths that GPs described as non-sudden (66% of all 
registered deaths). Between 49% (the Netherlands) and 56% (Belgium) of 
patients were hospitalised at least once in the last 3 months of life. Readmissions 
were less frequent in the Netherlands (8%) than in the other countries (15–20%, 
p<0.001). Chances of being hospitalised increased over the last 10 days of life 
across countries but remained lowest in the Netherlands (Belgium: 21–37%, the 
Netherlands: 15–29%, Italy: 16–37%, Spain: 14–31%). Hospitalisations in the 
last week of life were more likely if patients resided at home rather than in a 
care home (ORs and 95% CIs Belgium: 1.94 (1.28 to 2.94); the Netherlands: 
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2.61 (1.10 to 6.18); Spain: 4.72 (1.64 to 13.57); non-significant in Italy) and less 
likely if the GP knew the patient's preferred place of death (ORs and 95% CIs 
Belgium: 0.52 (0.36 to 0.74); the Netherlands: 0.48 (0.25 to 0.91); Spain: 0.24 
(0.13 to 0.44), non-significant in Italy).  
Conclusions The use of hospitals at the end-of-life increased over the last weeks 
of life of patients in all countries studied, but remained lowest in the 
Netherlands, as did the rate of readmissions. This may be due to gatekeeping by 
GPs who are trained and supported in preventing hospital readmissions at the 
end of life.  

INTRODUCTION 
A considerable number of people who are hospitalised are nearing death.1 ,2 At the 
same time, research shows that hospitalisations at the end of life may run contrary to 
the wishes of patients and their families,3 ,4 and carry the risk of patients receiving 
overly aggressive, fragmented, poorly coordinated care with insufficient information 
exchange between healthcare providers, and poor planning and completion of follow-
up care.5–10 
Furthermore, hospital admissions of people nearing the end-of-life contribute 
significantly to total healthcare expenditure,11–13 and it is unlikely that hospitals 
will be able to bear the burden of end-of-life care for the growing number of patients 
who are projected to die from chronic diseases in the future.14–16 As a result, many 
countries aim to reduce hospital use by people at the end of life and strengthen end-
of-life care in community settings.17 
To be effective, national public health policies and strategies on hospitalisations at 
the end-of-life require a sound epidemiological evidence base on the extent, time 
patterns and determinants of hospital use at the end of life. Previous research has 
investigated the percentage of patients who die in hospital, using death certificate 
data.18–20 However, death certificates can only indicate whether a patient was 
hospitalised when they died, and they hold no information on the frequency, time and 
length of hospitalisations over the weeks prior to death, whether death was sudden 
and unexpected, and on whether patients had expressed a preference to die in a 
particular location.  
In an effort to overcome these limitations, we conducted a population-based study of 
hospitalisations over the last 3 months of life through Sentinel Networks of general 
practitioners (GPs) in four European countries, Belgium, the Netherlands, Italy and 
Spain. Cross-national comparisons of hospitalisations and associated factors can help 
to identify patterns that are common across countries or country specific and they can 
guide the search for contextual factors that may influence hospital use at the end of 
life.  
All four countries studied have universal health coverage with primary care systems 
that are relatively strong in Belgium, the Netherlands and Spain, and of medium 
strength in Italy.21 The countries are similar in terms of features of primary care that 
may have an impact on hospital admissions at the end of life, such as access and 
continuity of primary care, but they differ with regard to coordination of primary 
care, which was relatively high in the Netherlands, relatively low in Belgium, and 
medium in Spain and Italy.21 Hospitalisations at the end of life could also be 
influenced by the availability of specialist palliative care services. These are 
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established in all four countries, but the countries differ with regard to the care 
settings in which these services predominantly operate (eg, hospitals, community 
settings, nursing homes) and their geographical distribution (evenly distributed in 
Belgium and the Netherlands; large geographic variation in Italy and Spain).22 
To the best of our knowledge, this is the first cross-national, population-based study 
that provides detailed original data on hospitalisations at the end of life in four 
countries. We aimed to describe and compare, in four European countries, the 
frequency and time of hospitalisations in the last 3 months of life of people who died 
non-suddenly; the length of and location prior to the final hospitalisation for patients 
who died in hospital; and the factors associated with a hospitalisation in the last 7 
days of life.  

METHODS 

Study design 
We conducted a cross-national mortality follow-back study in Belgium, the 
Netherlands, Italy and Spain. The data were collected through nationwide Sentinel 
Networks of GPs.23 These are regional or nationwide epidemiological surveillance 
networks consisting of representative samples of GPs. From 1 January 2009 to 31 
December 2010, in Belgium, the Netherlands and Italy, and from 1 January 2010 to 
31 December 2011, in Spain, GPs registered, weekly, all deaths of patients in their 
practice and recorded their sociodemographic characteristics, four successive causes 
of death (ie, from the primary/underlying cause of death to the immediate cause of 
death), the care the patients received in the last 3 months of life, and whether their 
death was sudden and totally unexpected. We focused on the last 3 months of life as 
this is a commonly accepted period for studying end-of-life care.24–26 A number of 
quality control measures were applied to ensure valid and reliable cross-national 
data23; previous studies have demonstrated the potential of this design in collecting 
population-based epidemiological data on end-of-life care.27–30 

Setting and population 
The Sentinel Networks in Belgium and the Netherlands were nationwide with a 
population coverage of 1.8% and 0.8% in 2009, and 1.5% and 0.8% in 2010, 
respectively. The Italian network covered 4.3% (2009) and 2.7% (2010) of the 
population of the nine participating health districts (spread across the country). The 
Spanish networks operated in two autonomous communities. In the Valencian 
Community, their population coverage of those aged 18 years or over was 2.2% in 
2010 and 2.1% in 2011; in Castile and Leon, the respective figures were 3.8% in 
2010 and 3.4% in 2011. The participating GPs had an adequate geographical 
distribution and were representative of the general population of GPs in the 
respective country (or region in Spain) with regard to gender and age.23 
The GPs registered the death of each patient in their practice who was aged 18 years 
or over. We excluded deaths that GPs judged as sudden in order to obtain a sample of 
people for whom end-of-life care had been a realistic option.31 Furthermore, we 
excluded deaths in nursing homes in the Netherlands as these residents are treated by 
specialised elderly care physicians and therefore not within the GPs’ scope. 
Residents of homes for elderly people in the Netherlands are treated by GPs and 
were therefore included in the study. A detailed analysis of the representativeness of 
the sample obtained through this study can be found in the published study 
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protocol.23 The protocol shows that the deaths registered by the GP networks were 
representative for all deaths in the participating countries in terms of age, gender and 
place of death, with the exception of nursing home deaths in the Netherlands and the 
fact that GPs under-reported a small number of sudden hospital deaths in all 
countries as well as non-sudden hospital deaths and deaths of people under 65 years 
in Belgium.  

Outcomes and covariates 
The main outcomes were (1) how many patients were hospitalised in the last 3 
months of life and how many times, (2) how many patients were hospitalised in the 
last 7 days of life, (3) how many patients were admitted to hospital at each of the last 
90 days of life, (4) the time of the final hospitalisation (ie, in the course of which the 
patient died) in days before death, and (5) the care setting prior to the final 
hospitalisation. A person was considered as readmitted to hospital in the last 3 
months of life if they had more than one hospital admission in this period. Covariates 
included the patient's age, gender, the primary cause of death, whether the GP or 
another physician had determined the diagnosis of dementia, the longest place of 
residence in the last year of life (‘at home/with family’ vs ‘nursing home/care 
home’), number of contacts with the GP over the last 3 months of life, the GP's 
knowledge of the patient's preferred place of death and provision of specialist 
(multidisciplinary) palliative care.  

Measures 
The GPs of the Sentinel Networks weekly registered each deceased patient of their 
practice by filling in a standardised registration form. This form consisted of 
structured closed-ended items and is available in Dutch, French, Italian, Spanish and 
English.  
Information on hospitalisations and other locations of care was collected by asking 
GPs to indicate on the registration form the patient's place of death, the three 
preceding locations of care (in chronological order) in the last 3 months of life, and 
the length of stay (in days) in each of these locations. From this information we were 
able to determine for each patient the place of care at each of the last 90 days of life. 
The location ‘hospital’ excluded palliative care units in hospitals, these were 
recorded as a separate location. When filling in the registration forms, the GPs were 
asked to include any information available from patient records and hospital 
physicians.  

Statistical analyses 
We grouped age as 18 to 64, 65 to 84 and ≥85 years, corresponding to commonly 
applied definitions of the old and oldest old.32 We compared the characteristics of 
the samples in the four countries using Pearson's χ2 tests. We calculated the 
percentage of people hospitalised at least once in the last 3 months of life and the 
percentage of people who were transferred to hospital in the last 7 days of life 
(denominator: all non-sudden deaths) as well as the percentage of people hospitalised 
once, twice or three times or more (denominator: persons hospitalised at least once). 
We tested whether there were significant differences between countries in these 
outcomes, using multivariable logistic regression analyses adjusted for country 
differences in age, gender, cause of death, longest place of residence in the last year 
of life, involvement of a multidisciplinary palliative care team and presence of 
dementia.  
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To describe the time at which people were hospitalised over the last 3 months of life, 
we plotted the percentage of patients in hospital against the number of days before 
death (0–90) in a line chart for each country separately.  
For the group of patients who died in hospital, we described the length of the final 
hospital admission before death and the percentage of people for whom home, 
nursing home/care home or hospice/palliative care unit was the location prior to the 
final hospitalisation. We tested whether the percentages differed significantly 
between countries using multivariable logistic regression analyses adjusted for 
country differences in age, gender, cause of death and presence of dementia.  
To determine which factors were associated with a hospitalisation in the last 7 days 
of life, we conducted, separately for each country, a multivariable logistic regression 
analysis with the dependent variable being: hospitalised in the last 7 days of life 
versus not hospitalised. Independent variables were simultaneously entered and 
chosen based on factors that previous literature found to be associated with place of 
care or place of death.33 All regression models were checked for multicollinearity 
(variance inflation factors). All statistical tests were performed with a significance 
level of α<0.05. Analyses were performed in IBM SPSS Statistics V.22 and 
Microsoft Excel 2010.  

Ethics 
The study protocol was approved by the Ethical Review Board of Brussels 
University Hospital of the Vrije Universiteit Brussel, Belgium, and by the Local 
Ethical Committee ‘Comitato Etico della Azienda USL n 9 di Grosseto’ in Tuscany, 
Italy. As the data collection was retrospective and anonymous, no ethical approval 
was required in the Netherlands and Spain.  

RESULTS 
The GPs in the four countries registered 7411 deaths of which 4877 (65.8%) were 
non-sudden. Following the exclusion of patients who died in a nursing home in the 
Netherlands (52, 7.6% of non-sudden deaths) or whose place of death was not known 
or ‘elsewhere’ (34, 0.7% of non-sudden deaths), we studied 4791 deaths, that is, 
1596 in Belgium, 633 in the Netherlands, 1827 in Italy and 735 in Spain. There were 
208 cases (4% of all non-sudden deaths) with incomplete trajectories of locations of 
care, which meant that we could not calculate the primary outcomes for them (ie, 
hospitalisations and locations prior to hospitalisations). They were therefore 
excluded from the respective analyses.  
Between 32% (the Netherlands) and 45% (Spain) of patients were aged 85 years or 
over when they died, and between 46% (Spain) and 54% (Belgium) were female 
(table 1). Cancer was the cause of death in 37% (Belgium) to 53% (the Netherlands) 
of cases. Between 28% (the Netherlands) and 39% (Italy) died in hospital, and 
between 23% (Belgium) and 46% (Italy, Spain) died at home. In all countries, home 
was the longest place of residence in the last year of life for the majority of patients. 
Around one-third of patients had dementia in Belgium, Italy and Spain; in the 
Netherlands, where nursing home deaths were excluded, 13% had dementia.  
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[TABLE 1] 

Hospital use in the last 3 months of life 
Forty-nine per cent of patients who died non-suddenly in the Netherlands, 52% in 
Spain, 54% in Italy and 56% in Belgium, were hospitalised at least once in the last 3 
months of life (table 2). Of these, between 80% (Spain) and 92% (the Netherlands) 
were admitted once, and between 8% (the Netherlands) and 20% (Spain) were 
admitted twice. In all countries studied, 0.3% or fewer were admitted three or more 
times. Twelve per cent in the Netherlands, 14% in Belgium, 15% in Italy and 18% in 
Spain were hospitalised in the last 7 days of life.  

[TABLE 2] 

Time pattern for hospitalisations in the last 3 months of life 
Figure 1 shows the percentage of patients in hospital at each of the last 90 days of 
life. This percentage (between 5% and 7% at 90 days before death) increased 
towards the day of death in all four countries. Over the last 10 days of life, the 
percentage increased from 24% to 36% in Belgium, from 19% to 28% in the 
Netherlands, from 21% to 39% in Italy and from 19% to 37% in Spain.  

[FIGURE 1] 

Hospital use by those who died in hospital 
Between 45% (Spain) and 56% (Italy) of patients who died in hospital were 
transferred there between the second and fourth week before death (table 3). Between 
17% in Italy and 24% in Spain were admitted 1–3 days before death. The most 
common location prior to a hospitalisation during which the patient died was home 
(for 77% (Belgium), 81% (Spain), 84% (the Netherlands) and 92% (Italy) of 
patients).  

[TABLE 3] 

Factors associated with hospital admission in the last 7 days of life 
The multivariable analysis showed that, in all countries except Italy, the probability 
of a late hospitalisation was lower if the GP was informed of the patient's preferred 
place of death and if nursing/care home (rather than home) was the longest place of 
residence in the patient's last year of life (table 4). Additionally, the involvement of a 
multidisciplinary palliative care team in Belgium and the Netherlands, and female 
gender and six or more contacts with the GP in the last 3 months of life in Belgium, 
were associated with a lower probability of a late hospitalisation.  

[TABLE 4] 

DISCUSSION 
In all countries studied, a similar percentage of people were hospitalised once in the 
last 3 months of life (around half of all non-sudden deaths) but the percentage of 
those hospitalised twice or more times was significantly lower in the Netherlands 
than in the other countries. There was a considerable increase in the probability of 
being hospitalised over the last 90 days, and particularly the last 10 days of life, in all 
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countries studied, but overall it remained lowest in the Netherlands. The factors most 
consistently associated with a lower probability of being hospitalised in the last 7 
days of life were the GP's knowledge of the patient's preferred place of death and 
residing in a care home rather than at home.  
Research has shown that a large number of people with life-threatening illnesses 
prefer to and could be cared for in community-settings towards the end of life.4 ,28 
Yet the results of our study show that all countries we studied face the challenge that 
large numbers of people are admitted to hospital towards the end of life. A 
hospitalisation may be unavoidable for a number of reasons, such as sudden 
exacerbation of symptoms, or low availability of formal home care.34 ,35 However, 
based on the findings of our study and those of previous research, we hypothesise 
that the way chronic and end-of-life care are organised may stimulate hospitalisations 
at the end of life.  
The percentage of people hospitalised at each of the last 90 days of life was generally 
lower in the Netherlands than in the other countries. It also remained notably low 
over the last 10 days of life, while there was a strong increase in the other countries. 
Despite a similar percentage of people who were hospitalised at least once in all four 
countries, the percentage of people readmitted to hospital in the Netherlands was 
only half as high as that in the other countries. It has been suggested that GPs’ role as 
gatekeepers to secondary and tertiary care in the Netherlands, may reduce 
hospitalisations and hospital deaths.36 However, our cross-national comparison 
shows that this alone is not a sufficient explanation. In Spain and Italy, where GPs 
also are gatekeepers, hospitalisation rates are considerably higher than in the 
Netherlands. It is thus perhaps gatekeeping by GPs who are trained and supported in 
preventing inappropriate hospitalisations at the end of life, combined with a high 
level of coordination in primary care,21 that helps reduce hospitalisations and 
hospital deaths rather than the gatekeeping system alone. This hypothesis is 
supported by evidence from qualitative research that suggests that GPs’ competence 
and attitude regarding end-of-life care and support by local specialist palliative care 
services are important in avoiding hospitalisations at the end of life.36 It might thus 
be a combination of structural factors of the healthcare system (eg, gatekeeping role, 
coordination of primary care) and care provision factors (eg, specialist support) that 
either drives or curbs these hospitalisations.  
Hospitalisations in the last weeks of life may also be influenced by the availability of 
palliative and long-term care resources. In Belgium and Spain, for instance, many 
palliative care services are based in hospitals,37 and another study has shown that 
GPs in these two countries cited palliative care as the reason for more than one in 
three terminal hospitalisations (hospital admissions during which the patient died).38 
Our data showed that the involvement of multidisciplinary palliative care teams was 
associated with fewer late hospitalisations in Belgium and the Netherlands, but this 
was not so in Italy and Spain. This suggests that specialist palliative care support 
alone may not be sufficient in preventing late hospitalisations but that it needs 
additional structures and resources to draw on, such as long-term care facilities and 
formal home care, which are less available in Italy and Spain. For instance, Italy has 
the lowest number of long-term care beds per 1000 population aged 65 years and 
over among Organisation for Economic Cooperation and Development (OECD) 
countries,39 which means that many people are hospitalised when the care provided 
at home, usually by family carers, is insufficient.40 
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In all countries except Italy, hospitalisations in the last week of life were 
significantly less likely to occur if the GP knew the patient's preferred place of death. 
People generally prefer to die at home,3 hence this result could mean that 
communication about care preferences may reduce the likelihood of unwanted 
hospital admissions at the end of life. In all countries except Italy, patients who 
resided at home were more likely than residents of care homes or nursing homes to 
be hospitalised in the last week of life. This result highlights the importance for 
researchers and policy-makers to gain a better understanding of the types, and extent 
of care and support that should be provided to terminally ill people at home and to 
their family carers, in order to reduce the risk of late hospital admissions.  
This study has several strengths. We maximised comparability by applying the same 
method across all four countries. We were able to study not only whether a patient 
died in hospital but also the frequency, time and length of hospitalisations and the 
previous locations of residence in the last 3 months of life. By selecting non-sudden 
deaths, we were able to identify a population for whom palliative and end-of-life care 
was a relevant consideration. However, this study also has limitations. It relies on 
GPs’ retrospective accounts of patients’ hospital admissions and other care-related 
information. Recall bias cannot be ruled out, but it was likely limited as the GPs 
conducted the registrations on a weekly basis. Furthermore, due to the exclusion of 
nursing home deaths from the Netherlands, we did not have information from this 
country, on a sample of usually very old patients with complex health problems.  

CONCLUSION 
This study found that hospitals were frequently used as locations of care for people 
nearing the end of life in all four countries studied, and that fewer patients were 
readmitted to hospital in the Netherlands. Across all countries, the likelihood of 
being hospitalised increased considerably towards the end of life, but it remained 
lowest in the Netherlands. Some of these hospitalisations may be unavoidable but our 
cross-national comparison suggests that care can be organised in a way that reduces 
the risk of hospitalisations at the end of life and enables people to receive care in 
their usual living environment in the last phase of life.  

What is already known on this subject 
Hospitalisations of people who are approaching the end-of-life carry risks to 
coordination, continuity and, potentially, safety of care, and may run contrary to the 
wishes of patients and their families.  
Yet a considerable number of people who are hospitalised are nearing death. 
There is need for population-based and cross-national epidemiological data on 
hospitalisations at the end of life in order to create an evidence base for the 
development of public health policies and strategies on hospital use at the end of life.  

What this study adds 
The chances of being hospitalised increased over the last 3 months of life, and 
particularly over the last 10 days of life, in all countries studied, but they remained 
lowest in the Netherlands.  
The percentage of people hospitalised once was similar across countries, but the 
percentage of people readmitted to hospital was lowest in the Netherlands.  
The cross-national comparison suggests that end-of-life care can be organised in a 
way that reduces the risk of hospitalisations at the end of life; for instance, through 
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gatekeeping by general practitioners who are trained and supported in preventing 
inappropriate hospital readmissions at the end of life.  
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Figure 1 Percentage of patients hospitalised at each of the 90 days before death (non-sudden deaths). 
Belgium: N=1596; the Netherlands: N=633; Italy: N=1827; Spain: N=735; missing data (care trajectory 
incomplete): n=208 (4%) 
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