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Background: To plan end-of-life care it is essential to ascertain where patients die. There is very little information on the place of
death of chronic obstructive pulmonary disease (COPD) patients. Accordingly, this study set out to describe the place of death of all
COPD-related deaths in a Spanish region across the period 2009–2017, taking into account the sex and age of the deceased.
Methods: We analyzed COPD deaths, codes J41-44 of the International Classification of Diseases-10th revision, in the Galician
Autonomous Region from 2009 to 2017. Using death certificate data furnished by the Galician Mortality Registry, information was
extracted on place of death, categorized as “hospital”, “nursing home”, “patient’s home”, “other” or “not shown”.
Results: There were 10,274 deaths, with a male:female ratio of 2.52; 39.0% of deaths occurred in hospital and 41.4% at home, with
these data varying according to sex and age. Across the study period, no reduction was observed in the number of deaths that occurred
in hospital. For all the period analyzed, deaths among women occurred mostly at home, with an increase being seen in the number of
deaths in nursing homes over the course of the study. Patients aged under 70 years tended to die more frequently in hospital, and those
over this age died more frequently at home or in nursing homes.
Conclusion: A very high percentage of COPD patients still die in hospital, a trend that has shown no decline in recent years. Even so,
there are important variations by sex and age on the place of death of these patients.
Keywords: pulmonary disease, chronic obstructive, death, hospital

Introduction
Chronic obstructive pulmonary disease (COPD) is currently one of the most common diseases and, due to aging, its
impact on the population is expected to increase in the coming years.1,2 COPD is defined as a preventable and treatable
disease, characterized by the presence of persistent symptoms and limitation of airflow due to anomalies in the
respiratory tract or at an alveolar level. It is a leading cause of death at a global level, being estimated to account for
approximately 3 million deaths annually.3 Each year around 18,000 persons die due to COPD4 in Spain, which ranks it as
the fifth leading cause of death in men and the seventh in women.5,6 While the World Health Organization estimates in
the early part of this century indicated an increase in COPD mortality, recent studies based on official records have
reported a downward trend since the mid-1990s.7–9 However, it is not clear if there is an actual reduction in COPD
mortality or if this decrease is related to methodological problems of these studies.10

Although it is a frequent disease, little is known about the place of death of COPD patients. In many cases, the
disease’s characteristics, essentially its chronicity and prognostic uncertainty, make palliative care necessary, as a way of
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improving the symptomatology, and of halting and treating the frequent exacerbations that such patients experience. To
be able to plan appropriate healthcare and end-of-life focused strategies, it is essential to have updated information on
where COPD patients die. Place of death is a basic standard of quality of care, which has a marked impact on the patient
and involves what is understood as a dignified death.11–13 In the case of COPD, however, very few studies have analyzed
place of death. One study on the place of death of these patients, which was undertaken in 14 countries, including Spain,
and published in 2017, yielded highly heterogeneous results, reporting that 10% to 70% of patients die in hospital.14 In
the case of Spain, there is no detailed information on the place of death of COPD patients. Furthermore, it is to be
expected that in recent years, with the implementation of home hospitalization services and palliative care, the percentage
of COPD patients dying in a hospital setting should have declined.

The main aim of this study was therefore to describe the place of death of all COPD-related deaths in a Spanish
region across the period 2009–2017, by reference to sex and age group.

Methods
Study Design and Setting
Galicia is a region situated in northwest Spain with a population of 2,701,819. It has universal health coverage, and
approximately half of the population lives in a rural setting. It was one of the first European regions to implement
electronic medical records. According to EPISCAN II study data, COPD prevalence stands at 10.2% in women and
22.8% in men, with 72.8% of all COPD sufferers being undiagnosed. Based on these prevalences, it is estimated that in
Galicia should be 232,000 patients with COPD among the population aged 40 years and over.15

Data Source
We obtained from the Galician Mortality Registry all medical death certificate-statistical deaths bulletin with COPD coded
as basic cause of mortality (codes J41-J44) under the International Classification of Diseases-10th revision (ICD-10).
Deaths occurred among residents of the Galician Autonomous Region aged 35 years and over, across the period
2009–2017. Data on place of death, categorized as “hospital”, “nursing home”, “patient’s home”, “other” or “not
shown”, were extracted from the medical death certificate-statistical deaths bulletin. Under the “not shown” category, we
included unknown options and registrations left blank in this respect.

Statistical Analysis
We conducted a descriptive analysis of COPD-related deaths in Galicia, calculating the crude rates by year, sex, and age
group (35–69, 70–79, and 80 years and over). To calculate these rates, annual population data were obtained from the
Annual Electoral Roll Update, as sourced from the Galician Statistics Institute. The annual percentages of deaths were
calculated by place of death, both overall and by sex and age group, using the following age categories: 35–69 years;
70–79 years; and 80 years and over.

Results
In Galicia, there were 10,274 deaths due to COPD across the period 2009 through 2017, which amounted to an annual
mean rate of 62.2 cases per 100,000 inhabitants. The breakdown by year showed that the maximum rate was observed in
2012 (70.3 deaths per 100,000) and the minimum in 2014 (53.7). In terms of sex, 71.6% of all COPD deaths occurred in
men (7361) and 28.4% in women (2913), with rates of 95.1 and 33.2 cases per 100,000, respectively, and a rates ratio of
2.9. During the study period, COPD mortality rates rose with age, going from 6.5 cases per 100,000 in the 35–69 age
group to 397.0 per 100,000 in the 80-and-over age group (Table 1). Under the age of 45 years, mortality was incidental,
with only 7 deaths recorded.

Of the total number of COPD deaths registered in Galicia between 2009 and 2017, 9158 (89.1%) showed the place of death
and 1116 (10.9%) did not show this information. The percentage of certificates without a recorded place of death was 63.3% in
2009, when these data started being shown on the death certificate, and fell to 14.0% in 2010. Thereafter, the “not shown”
percentage varied from 5.2% in 2011 to 0.9% in 2013. Overall, there was no difference in compliance with place-of-death
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registration between men and women, while a breakdown by age group indicated that the “not shown” percentage was higher in
the youngest age group, ie, 35–69 years (Table 1).

For analysis purposes, deaths in which the place of death was not shown were excluded. In all, 46.4% of COPD-
related deaths in the period 2009–2017 occurred at home, 43.8% in hospital, and 9.3% in nursing homes; only 0.5% died
elsewhere (Table 1). Place of death varied according to sex and age group, as can be seen in Figure 1, which shows the
percentage distribution of deaths according to place of death, for each year across the period 2010–2017. In the
calculation, 2009 was excluded for having a very high “not shown” percentage. In any given year of the study period,
hospital was the place where deaths among men mainly occurred; among women however, it was home where deaths
mainly occurred, though the percentage of deaths at home across the study period decreased, with a rise of 9.9 percentage
points being observed in nursing home mortality. This increase of 3.8 percentage points was likewise seen in men. In
terms of age, while the population aged 35 to 69 years was most likely to die in hospital, the population aged 70 years
and over was most likely to die at home, though the differences were smaller.

Discussion
This is one of the few European studies to analyze place of death in COPD patients, and the first to analyze this aspect in
Spain, along with changes that have taken place over time. More than 40% of all COPD-related deaths occur in the

Table 1 Number of Deaths and Mortality Rate Due to Chronic Obstructive Pulmonary Disease (COPD) Mortality Rate, Number of
Deaths by Place Where Death Occurred, and Number of Certificates Containing No Information About Place of Death, Plus the
Percentage That These Deaths Represent with Respect to Total COPD-Related Deaths

Deaths Due to COPD Registered Place of Death Not Shown

n Rate x 105 Hospital
n

Nursing
Homes n

Home n Other n n %

Year

2009 1162 65.4 191 39 188 2 742 63.3%

2010 1224 68.1 493 81 513 5 132 14.0%

2011 1252 68.9 513 103 574 4 58 5.2%

2012 1286 70.3 533 114 593 16 30 2.7%

2013 1131 61.4 456 90 553 6 26 0.9%

2014 995 53.7 436 73 454 2 30 1.4%

2015 1136 61.0 490 115 496 5 30 2.5%

2016 1057 56.5 464 102 454 7 30 2.9%

2017 1031 54.9 432 135 424 2 38 3.4%

Sex

Men 7361 95.1 3228 497 2805 33 798 10.8%

Women 2913 33.2 780 355 1444 16 318 10.9%

Age group

35–69 798 6.5 395 36 234 5 128 16.0%

70–79 1952 80.2 997 110 596 14 235 12.0%

80+ 7524 397.0 2616 706 3419 30 753 10.0%

Total 10,274 62.2 4008 852 4249 49 1116 10.9%
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hospital setting, with this percentage rising to 50% in men, without any appreciable change in the trend to die in hospital
in the last 9 years. There is a difference between the sexes in the percentage of deaths which occur at home, with these
being more frequent among women. In some of the years analyzed, the percentage of men who died in hospital was

Figure 1 Percentage of deaths according to place of death, by sex and age group: 2010–2017.
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double that of women. As age of death rises, the likelihood of dying outside the hospital setting also rises. Moreover, the
study period showed an increase in the number of COPD-related deaths in nursing homes. Since 2009, the year in which
place of death was included on the death certificate, there has been an improvement in the collection of this information,
to the extent that in the last year of study it was available in 97% of certificates.

Dying at home would seem to be the most frequent preference among patients with advanced disease status, among
carers, and among the general population, being regarded as an indicator of quality of end-of-life care.16,17 While the
Spanish Society for Palliative Care (Sociedad Española de Cuidados Paliativos/SECPAL) has no specific guideline that
makes provision for evaluating place of death in the case of chronic patients, it does address certain aspects relating to
this. Patients have a right to healthcare, even where curative care goals are replaced by comfort goals, as well as a right to
exercise a decision-making capacity in respect of matters such as the place where they choose to die. Regardless of
whether a person is staying in his/her own home, an institution (long-stay centers, nursing homes) or an acute-care
hospital, there are situations where decisions must be taken pertaining to the level of intervention and end-of-life stage.
Hence, the principle of autonomy is important, and implies respecting the considerations of autonomous persons and
favoring situations in which such persons can express their opinions, so that these can then be taken into account when
they are no longer able to exercise their own decision-making capacity. In this regard, informed consent and advance
directive documents (the so-called “living will”) are really useful. The patient or, in default, his/her family has the
capacity to take decisions involving the type of clinical approach to be adopted (palliative or curative), the intensity of
interventions, the patient’s location for care purposes, and the place where his/her life can draw to a close.18 Yet, unlike
what happens in English-speaking countries, the implementation of such advance directive documents or prior orders,
albeit available in most Spanish regions, is generally very low, with an overall incidence of 4.52 per 1000 inhabitants,
though implementation has been observed to rise with increasing age.19

In this study, approximately 40% of men and 50% of women, a figure that exceeded 60% in 2012 and 2013, died in
their homes. This percentage is higher than that reported in the studies reviewed (which included patients of different
ages and with different diseases), and in no case exceeded 30%.20–23 However, a study conducted in Andalusia in 2011
and not focused on COPD, concluded that the higher the age, the higher the number of deaths at home and in nursing
homes, as opposed to hospitals, with both results agreeing with those of our study.24 Furthermore, a study on all-cause
deaths in Belgium shows that, though palliative care increased from 18.3% in 1998 to 22.6% in 2007, hospital deaths
decreased, going from 55.1% in 1998 to 51.7% in 2007.25 This result is not in line with those of our study, in which
deaths in the hospital setting remain stable, both when analyzed by sex and by age group.

In the USA, a study which, in addition to COPD mortality, included deaths due to other respiratory causes, concluded
that in recent years the number of deaths in hospital had decreased (44.4% in 2003 versus 28.3% in 2017), leading to an
increase in deaths at home (23.3% in 2003 versus 34.7% in 2017).14 This may perhaps relate to the healthcare model in
that country, which is different to European models. In our study, however, no increase in mortality at home was
observed, which may possibly reflect a lack of information and adequate infrastructure, and which, in turn, often leads to
families being “conditioned” to decide that the death will take place at the hospital, inasmuch as care tends to be provided
in a hospital context. The palliative care guidelines recommended by Spanish societies for chronic diseases, COPD
among them, lay down that, where possible, the home is the ideal place to treat patients with advanced chronicity until
the end of their lives, including death.26 A Canadian study observed that palliative care was far less frequent in patients
with COPD than in patients with lung cancer (20% in COPD versus 57% in cancer).27 In that study, 53% of patients with
COPD died in acute care, 7.4% in sub-acute care, 18.2% in long-term care, and 20.8% in the community. A Spanish
study which was undertaken in the hospital setting and included 66 patients registered in a home-based palliative care
program, observed that 85% of these patients died at home or in a palliative care unit.28

A recent study which analyzes the place of death of patients dependent on palliative care and differentiates between
oncological and non-oncological diseases, concludes that in the latter case, deaths largely tend to occur in the hospital
setting, increasing the likelihood of dying at home in the case of oncological diseases.29

In another study, however, which included data on 14 countries, including Spain, and analyzed place of death due to COPD
and lung cancer, the results obtained for COPD in Spain are in great measure comparable with those of this study. Nonetheless,
it should be noted that the proportion of home-based deaths is slightly lower in cancer, a finding that contradicts what has been
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stated above. This may be due to the fact that the study was conducted in 2008, and that the trend toward the use of palliative
care and the occurrence of death in the home setting is a measure which began to be implemented relatively recently.14

Analysis of place of death due to COPD highlights the fact that actions are needed to foster the home hospitalization
of patients with COPD, along with better briefing and preparation of families for when the moment of death arrives.
Unlike oncological diseases, it should be borne in mind that in patients with advanced or end-stage COPD, the disease
course is complex, heterogeneous, and in certain cases somewhat unpredictable, which implies difficulties in establishing
an accurate prognosis and indicating the point at which palliative needs should progressively replace conventional
treatment.17

This study describes differences by sex and age, such that women with COPD and from a lower age tend to die more
frequently outside the hospital setting. This finding is in line with O’Dowd’s conclusion to the effect that the trend to die
in hospital increases with age and among males.18

In Galicia, the number of residential places in social service providers in 2018 was 22,123, which amounts to a percentage
occupation of 95.7%. A total of 59.7% of residential places are occupied by persons aged over 80 years (67.4% women and
47.1% men).30 This might account for the differences observed in the percentage of women who die in nursing homes.

Among the advantages of our study, it should be noted that all deaths coded as COPD were comprehensively analyzed
in a region that has a population of close on 3 million. The period analyzed spanned almost 10 years and the data were
sourced from a registry with universal coverage: this ensures the representativeness of the study, since in reality there was
no sampling, with the study instead including all COPD-related deaths recorded during the period analyzed.

Our study is not free of limitations. Although specific information on place of death was obtained from the death
certificate, there was a lack of other data, such as the treatments applied, disease exacerbations, related admissions and
re-admissions, number of days at place of death, and/or whether these patients had received palliative care from the
relevant home hospitalization service. The impact of “not shown place” in the mortality registration is negligible from
2012 onwards but it is unknown in 2010 and 2011.

In conclusion, no important changes were observed in the place of death of COPD patients in the last 10 years, something
that may reflect inadequate implementation of end-of-life care among these patients. Changes in the place of death by sex and
age should be borne in mind. The improvement in the recording of place of death on death certificates is evident, though there
is still room for improvement, particularly in the case of the population aged under 70 years. Further studies are required to
reinforce these results, and make health decision-makers aware of the need to introduce the changes required to enable COPD
patients to die in their own homes with the best possible care available.

Ethics Statement
Based on Article 1 in the “Decreto 63/2013, de 11 de abril, por el que se regulan los comités de ética de la investigación
en Galicia”, we do not need formal ethics approval since this study is not research on human participants including
identifiable human material or identifiable data.
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