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Abstract

Cardiovascular diseases (CVDs) are the leading cause of mortality in Italy. This study
aims to describe the setting of death of patients dying from cardiovascular diseases in
Italy and to explore potential changes during the COVID-19 pandemic (years 2020 and
2021) in comparison to the previous five years and the first post-pandemic year, 2022. Data
from the Italian National Cause of Death Registry were analyzed to identify deaths due to
cardiovascular diseases between 2015 and 2022. To evaluate potential changes associated
with the COVID-19 pandemic, deaths occurring during the pandemic years (2020-2021)
were compared with those recorded in the pre-pandemic period (2015-2019). The year
2022 was included as a post-pandemic descriptive reference year. A total of 221,653 deaths
due to CVD occurred in 2022, compared with 217,523 in 2021, 227,350 in 2020, and a mean
of 227,468 deaths per year during the five-year period of 2015-2019. Home was the primary
setting of death, accounting for 44.3% of CVD deaths in 2022, compared with 46.1% in 2021,
45.8% in 2020, and 42.3% during 2015-2019. This was followed by hospitals, where 35.8%
of CVD deaths occurred in 2022, slightly higher than the 35.4% in 2021 and 34.5% in 2020,
but still below the 39.3% observed during 2015-2019. Long-term care facilities accounted
for 12.9% of deaths in 2022, an increase from 11.5% in 2021, and broadly consistent with the
13.2% reported in 2020 and 11.2% in the previous five-year period. CVD deaths occurring
in hospice facilities continued to rise modestly, from 1.2% during 2015-2019, to 1.4% in
2020, 1.8% in 2021, and 1.9% in 2022. Home is the main setting of death for patients with
cardiovascular diseases, underscoring the need to implement support and palliative care
and improve targeted interventions for home-based CVD patients to enhance quality of life
and care at the end of life.

Keywords: cardiovascular diseases; place of death; COVID-19 pandemic; mortality;
palliative care; end-of-life care; Italy

1. Introduction

Cardiovascular diseases (CVD) are the leading cause of death in Italy, accounting for
44% of all national deaths, while the prevalence of citizens suffering from cardiovascular
disability is 4.4 per thousand inhabitants [1]. Cardiovascular disease-related morbidity has
a significant socio-economic impact on healthcare systems. For example, cardiovascular
conditions are among the most frequent discharge diagnoses in hospital records, accounting
for 645.6 hospitalizations per 100,000 men and 205.8 hospitalizations per 100,000 women
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for ischemic heart diseases alone [2]. The setting of care for patients with CVD plays an
important role in designing optimal care pathways. In particular, end-of-life care and place
of death (POD) are key elements to consider when planning care, with home generally
reported as the preferred place of death [3,4]. In this context, a consensus paper from the
European Society of Cardiology (ESC) highlights the importance of tailoring interventions
in patients with CVD, according to their prognosis [5]. These interventions should include
a palliative care assessment, and a shared care planning that can help with the timely
identification of the preferred place of death, emphasizing the need for health and social
policies to incorporate considerations of death, dying, and grieving into care [6,7]. The
COVID-19 pandemic may also have influenced patterns of healthcare utilization and place
of death, due to healthcare system reorganization and limitations in hospital access. It
also highlighted that the quality and place of death are a crucial public health and social
concern [7,8]. However, data on the settings of CVD deaths are limited.

We aimed to conduct a descriptive study to assess the settings in which deaths from
cardiovascular diseases have occurred in Italy. To account for the possible impact of the
COVID-19 pandemic, data from 2021 and 2020 were compared with those of 2015-2019.
These data are important not only to understand the places where CVD deaths occur, but
also to plan the development of end-of-life care support and targeted interventions in
these settings.

2. Methods

Deaths in the Italian resident population that occurred in 2015-2022 were analyzed.
Causes of death were derived from the national Cause of Death registry, managed by
the Italian National Institute of Statistics, which collects death certificates completed by
the medical certifiers for all deaths occurring in Italy. All causes reported on the death
certificate are classified according to the International Classification of Diseases, 10th Re-
vision (ICD10) [9], using the semi-automated coding system IRIS (accessed on 21 April
2024), which assigns ICD codes for approximately 80% of cases; the remaining 20% are
reviewed by expert personnel. Deaths due to cardiovascular diseases were identified by an
ICD-10 code 100 to 199. Only cases in which cardiovascular diseases were the underlying
cause of death, defined by World Health Organization as “the condition that initiated the
train of morbid events leading to death”, were selected for the present study and analyzed
according to the different settings in which they occurred. In addition, to assess the impact
of the COVID-19 pandemic on the setting of death, we analyzed and compared number of
deaths due to cardiovascular causes occurring in 2020 and 2021 with those occurring in the
previous five years (2015-2019), calculated in terms of the mean number of deaths per year.

Data were reported as absolute numbers and percentages. To evaluate potential
changes associated with the COVID-19 pandemic, differences in the distribution of place of
death between the pre-pandemic period (2015-2019) and the pandemic years (2020-2021)
were assessed using Chi-square tests. For the statistical comparison, counts from the
pre-pandemic period were derived from the mean annual number of deaths (2015-2019)
multiplied by five. Given the large sample size of the national registry, this test was
considered appropriate to detect differences in the distribution of categorical variables
across periods. Proportions are presented with 95% confidence intervals where appropriate.
Statistical significance was defined as p < 0.05. The year 2022 was included as a post-
pandemic descriptive reference year to explore whether the patterns observed during the
pandemic persisted after the acute phase of the health emergency, and was not included in
formal statistical comparisons.

The study was reported in accordance with the STROBE guidelines (Supplementary
Materials File S1).
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The distribution of place of death among patients dying from cardiovascular diseases

in Italy across study periods was determined (Figure 1). The categories include home,

hospital, long-term care facilities, hospice, and other locations. The period 2015-2019 repre-

sents the mean annual number of deaths before the COVID-19 pandemic, while data for

2020, 2021, and 2022 represent yearly counts.

Place of death for cardiovascular disease in Italy for the years 2015-2019, 2020, 2021 and 2022,

by year and care setting.
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Figure 1. Distribution of place of death among patients dying from cardiovascular diseases in Italy.

Settings

1.

Hospice—In Italy, hospice care is provided by palliative care units which provide
advanced home care, hospice residential care and counseling services variously based
on regional differences [10]. For the purpose of this study, only hospice residential
care was considered.

Long-Term Care Facilities—Long-term care facilities include care homes and nursing
homes. Care homes (“Case di Riposo”) are assisted-living facilities for older adults
who are partially self-sufficient and can fulfil basic social needs. Nursing homes assist
patients with dementia and/or disabilities, providing residential healthcare, social
support, and various services, such as occupational therapy and speech-language
therapy [11].

Hospital—Hospital care is provided through a network of public and private hospitals.
Requests for hospital admissions can be formulated by a GP, a pediatrician, or an
emergency department doctor.

The category “missing” included deaths for which the place of death was not recorded
in the death certificate. Percentages were calculated including cases where place of
death was not recorded, which are presented as a separate category.

3. Results

Table 1 presents the number of deaths due to cardiovascular diseases in Italy in

2022, 2021 and 2020, together with the mean annual number of deaths during the pre-
pandemic period (2015-2019). A total of 221,653 deaths from CVDs were recorded in 2022,
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compared to 217,523 in 2021, 227,350 in 2020, and the five-year average of 227,468 between
2015 and 2019.

Table 1. Place of death for patients with cardiovascular disease as cause of death in Italy.

Place of Death 2015-2019 (Mean) 1 (%) 2020 1 (%) 2021 n (%) 2022 1 (%) p-Value *
Home 96,232 (42.3) 104,115 (45.8) 100,319 (46.1) 98,264 (44.3) <0.001
Hospital 89,306 (39.3) 78,364 (34.5) 77,094 (35.4) 79,330 (35.8) <0.001
Long-term care facilities 25,565 (11.2) 29,982 (13.2) 25,110 (11.5) 28,571 (12.9) <0.001
Hospice 2730 (1.2) 3196 (1.4) 3824 (1.8) 4157 (1.9) <0.001
Other 6242 (2.7) 5154 (2.3) 5015 (2.3) 4948 (2.2) —
Missing 7393 (3.3) 6539 (2.9) 6161 (2.8) 6383 (2.9) —
Total deaths 227,468 227,350 217,523 221,653

* p-values were calculated using Chi-square tests comparing the distribution of place of death between the
pre-pandemic period (2015-2019) and the pandemic years (2020-2021). Data are presented as absolute numbers
and percentages.

Overall, comparisons between the pre-pandemic period (2015-2019) and the pandemic
years (2020-2021) showed significant differences in the distribution of place of death (Chi-
square test, p < 0.001), indicating a shift in the relative proportion of deaths occurring across
different care settings. The inclusion of 2022 as a post-pandemic reference year suggests
that some of the changes observed during the pandemic period persisted beyond the acute
phase of the public health emergency.

In relation to the different settings, a consistent pattern emerges over time. Home was
the predominant place of death, accounting for 44.3% of deaths in 2022, compared with
46.1% in 2021, 45.8% in 2020, and 42.3% in the 2015-2019 period.

Conversely, the proportion of deaths occurring in hospitals has declined compared
with the pre-pandemic average. In 2022, 35.8% of CVD deaths took place in hospitals,
compared to 35.4% in 2021, 34.5% in 2020, and 39.3% during 2015-2019.

Long-term care facilities accounted for 12.9% of deaths in 2022, showing a modest in-
crease compared to 11.5% in 2021, 13.2% in 2020, and 11.2% during the pre-pandemic years.

Lastly, although still limited in absolute numbers, deaths occurring in hospice settings
have shown a gradual rise, from 1.2% in 20152019 to 1.4% in 2020, 1.8% in 2021, and 1.9%
in 2022.

4. Discussion

Utilizing data extracted from the Italian Register of Causes of Death, we conducted
a brief descriptive study to assess cardiovascular mortality among the Italian population
during the years 2020 and 2021 in comparison to the preceding five-year period (2015-2019).
Home represented the predominant place of death for individuals with CVDs in 2020 and
2021. This pattern was consistent across the 2015-2019 timeframe. Nonetheless, we revealed
a noteworthy trend showing that, in 2020 and 2021, there was also an increased number
of CVD patients dying in hospice facilities. Overall, our findings suggest a shift toward
community-based settings of care, with a higher proportion of deaths occurring outside
hospitals during the pandemic years. From a public health perspective, understanding the
distribution of place of death is essential for planning healthcare services and allocating
resources across hospital and community-based care settings. In aging populations such
as Italy, where cardiovascular diseases represent a major cause of mortality, strengthening
territorial healthcare services and integrating palliative care pathways may play a key role
in ensuring appropriate end-of-life care.
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Our investigation identified that an increased proportion of CVD-related deaths oc-
curred in “out-of-hospital” settings (i.e., homes, long-term care facilities, and hospices),
while a decline was observed in the proportion of deaths occurring in acute hospitals. These
changes were observed during the COVID-19 pandemic period and may be associated
with healthcare system reorganization and changes in access to hospital care. Neverthe-
less, patients with advanced CVDs require multidimensional interventions that reflect the
heterogeneous clinical presentations and complex health trajectories of these conditions.
The pandemic contributed to the renewed attention toward advance care planning in
patients with cardiovascular diseases [12-15]. During the COVID-19 pandemic, patients
with advanced conditions may have accessed alternative territorial care settings during this
period which may have influenced decision-making related to preferred places of care and
death [16,17]. People living with CVDs, particularly those living with advanced chronic
heart failure, have a foreseeable disease trajectory and their comprehensive management
should consider a timely referral to territorial palliative resources and include discussion
about end-of-life planning to ensure patients are provided with the opportunity to plan
care in accordance with their personal needs, preferences and beliefs. However, despite the
lessons learned during the pandemic, end-stage non-cancer patients often have unresolved
needs in the last months of their life and do not receive the required care [18]. In some cases,
this could be due to late referral to hospice facilities for patients that cannot be transferred
because of unstable clinical conditions or ethical concerns that oblige physicians to provide
end-of-life care inside the hospital. In other cases, this could be due to unconscious bias
or negative perceptions associated with palliative and hospice care, especially when an
advance discussion has not taken place [19,20].

In 2020, Bakitas et al. [21] conducted a randomized clinical trial to assess the impact
of a telehealth palliative care program on patients with advanced heart failure. Although
primary endpoints related to overall quality of life and mood were not improved by the
intervention, important secondary outcomes, such as pain relief and a reduction in resource
utilization, were achieved despite low compliance among participants and considerable
loss to follow-up [21]. Nevertheless, the study raises important questions about “the right
palliative care dose, for the right patient, at the right time” and represents an important step in
palliative care research by focusing on the need to develop models that ensure appropriate
referral to palliative care services for patients affected by advanced CVDs [22-24]. In
this sense, home might be an essential setting of care for patients with advanced CVDs,
especially for people who wish to avoid hospitalization. Advance palliative home care
could be beneficial in terms of addressing clinical needs and ensuring optimal symptom
management towards the end of life, as well as in terms of cost-effectiveness. It may also
facilitate the transition to hospice care for patients when needed.

In the near future, more patients with advanced CVDs will need palliative support
and, consequently, interventions should focus on advanced care planning and improving
care and quality of end-of-life. In this scenario, further research is required to improve
models of home palliative care for people with CVDs and to influence policymakers to
facilitate the allocation of more resources to ensure timely and efficient person-centered
care that includes appropriate symptom control, psychosocial support, and continuity of
care [25].

Study Limitations

This study has several limitations. First, the analysis relied on routinely collected
registry data and was therefore limited to the information available in death certificates.
Second, age-standardized rates could not be calculated because population denominators
stratified by place of death were not available. Third, the descriptive design of the study
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References

does not allow causal inference regarding the impact of the COVID-19 pandemic on place
of death, and no adjustment for potential confounders was performed. Further studies
using more advanced analytical approaches and incorporating individual-level clinical and
sociodemographic variables are needed to better understand the determinants of place of
death among patients with cardiovascular diseases.

5. Conclusions

We conducted a descriptive study to assess the distribution of place of death among
patients with cardiovascular diseases in Italy. Home remained the main place of death
across all study periods, while a modest increase in deaths occurring in hospice settings was
observed over time. These findings highlight the importance of strengthening community-
based services and palliative care pathways to support patients with advanced cardiovas-
cular diseases at the end of life.

Further research is needed to better understand the determinants of place of death
and to inform the development of appropriate care models.
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