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Abstract: (1) Background: Nursing Home (NH) residents are a population with health and social
vulnerabilities, for whom emergency department visits or hospitalization near the end of life can be
considered a marker of healthcare aggressiveness. With the present study, we intend to identify and
characterize acute care transitions in the last year of life in Portuguese NH residents, to characterize
care integration between the different care levels, and identify predictors of death at hospital and
potentially burdensome transitions; (2) Methods: a retrospective after-death study was performed,
covering 18 months prior to the emergence of the COVID-19 pandemic, in a nationwide sample of
Portuguese NH with 614 residents; (3) Results: 176 deceased patients were included. More than half
of NH residents died at hospital. One-third experienced a potentially burdensome care transition in
the last 3 days of life, and 48.3% in the last 90 days. Younger age and higher technical staff support
were associated with death at hospital and a higher likelihood of burdensome transitions in the last
year of life, and Palliative Care team support with less. Advanced Care planning was almost absent;
(4) Conclusions: The studied population was frail and old without advance directives in place, and
subject to frequent hospitalization and potentially burdensome transitions near the end of life. Unlike
other studies, staff provisioning did not improve the outcomes. The results may be related to a low
social and professional awareness of Palliative Care and warrant further study.

Keywords: end-of-life care; care transitions; nursing home; palliative care; geriatrics

1. Introduction

With the progressive aging of the population, there is an increasing number of frail
and dependent elderly, with multiple health and social vulnerabilities [1–3]. Frailty is a
condition characterized by functional decline and increased vulnerability to stressors [4,5].
Its prevalence increases with age. In a recent meta-analysis of population-level studies in
62 countries, O’Caoimh et al. found a 16% prevalence of frailty in studies with inclusion
age of 60–69 years and a 51% prevalence in the 90+ cohort [6]. Institutional residential care
in NH is one of the options for meeting the care needs of the frail elderly, and an increase
in the demand for these services is expected [7,8]. However, the healthcare coverage in
most institutions is still uneven. The adaptation of each NH to the needs of its residents is
ongoing, with some of them including indoor medical, nursing, and therapy support, but
the regulatory framework in most countries is outdated, and a lack of appropriate financial
support is widespread [9].

Some of the possible consequences of the lack of appropriate healthcare coverage are
the under-recognition of palliative care needs and the overuse of emergency department
visits by the residents. Both factors are interconnected and might impact the quality of life
of the residents and represent a significant burden on healthcare systems [10].

NH are considered by most residents as their home and desired place of death [11,12].
However, the end-of-life care needs of the residents can be challenging for teams with low
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healthcare support [13]. In this context, healthcare transitions, mostly emergency department
visits and hospitalization, are frequent among the institutionalized elderly [11,14].

For older people with dementia, emergency department visits or hospitalization near
the end-of-life are considered, population-wise, a marker of healthcare aggressiveness [15].
For the patient, the family and the care team, care transitions near the end-of-life may be
disruptive and are often associated with healthcare-associated infections, pressure ulcers,
and worsening mental, functional, and behavioral status [16]. However, care transitions
may be necessary for meeting care needs, including symptom control and the treatment
of fractures, and may improve the residents´ quality of life [17]. To address this issue, the
concept of burdensome transition has been developed. It was first introduced in 2009 by
Mitchell, et al., in a prospective cohort study on the clinical course of advanced dementia. In
this study, hospitalization was considered one of the possible “burdensome interventions”
suffered by the residents [18]. The first large-scale study on burdensome transitions was
published by Gozalo, et al., in 2011. In this study, data from the Medicare Minimum Data
Set of 474,829 NH decedents were analyzed. The definition of burdensome transition
was based on previous qualitative data and expert opinion. Three types of transitions
were classified as being potentially burdensome: any transfer in the last 3 days of life, a
lack of continuity of nursing home facilities before and after a hospitalization in the last
90 days of life (i.e., going from nursing home A to the hospital and then to nursing home
B), and multiple hospitalizations in the last 90 days of life [19]. The concept of burdensome
transition continues to be investigated and is evolving [20–22]. [19–22] In a recent scoping
review, definitions of burdensome transitions were characterized by the following features:
transition setting trajectory, number of transitions, temporal relationship to end-of-life, and
quality of transitions [23]. Most studies included in the review were based on the original
work by Gozalo, et al.

National and local resources, different cultural and social backgrounds, and personal
views and attitudes about death will implicate different pathways in end-of-life care,
including care transitions [24]. In this context, national studies are needed in order to better
understand care needs and guide policies and practices.

Portugal is a Western European country with a life expectancy above the average of
the Organization for Economic Co-operation and Development (OECD) countries but low
quality of life at older ages, with 85.2% of older adults, rating their own health as fair, poor,
or very poor, and 64% living with limitations in daily activities [25]. In a study based on
the Survey of Health, Ageing and Retirement in Europe, Portugal had the highest frailty
prevalence in older adults (15.6% vs. 7.7% mean frailty prevalence in 18 countries) [3].

Death at hospital is also above the OECD average, with 59.9% of deaths in 2019
occurring in hospitals [26]. Unlike other countries, there is a trend for an increase in
hospital deaths from patients dying from conditions needing palliative care [27,28].

In Portugal, there is a paucity of care home-based end-of-life care studies, and to our
best knowledge, no studies analyzing the nursing home residents´ healthcare transitions in
end-of-life have been reported. Given the chronically overused emergency departments,
and low capacity of intermediate care responses (National Continuity of Care Network),
investigating care home capacity to deliver good end-of-life care is particularly relevant [29].

With the present study, the authors aim to identify and characterize hospitalization in
the last year of life of Portuguese NH residents, characterize care integration between the
NH and the hospital and identify predictors of death at hospital and potentially burden-
some transitions.

2. Materials and Methods

The study was designed to address the research questions: (1) what is the scope of
the problem of hospitalization at the end-of-life of Portuguese NH residents? (2) what are
the predictors of death at hospital and potentially burdensome transitions of NH residents
at the end of life? As potential predictors, sociodemographic and clinical characteristics
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of the NH residents, and NH characteristics will be considered. The quality of healthcare
transitions will be evaluated and discussed.

2.1. Study Design

A retrospective after-death study was performed, covering the period from September
2018 to February 2020. Given the changes in morbidity and mortality in care homes caused
by the COVID-19 pandemic (that started in March 2020 in Portugal), the pandemic period
was excluded from this study in order to minimize bias.

Study Population

The study included deceased residents from a sample of Portuguese NH belonging
to charities affiliated with União das Misericórdias Portuguesas (UMP). UMP is a collec-
tive entity that represents the Portuguese religious not-for-profit organizations and gives
technical and administrative support, enabling a better uniformization of institution char-
acteristics. There are in total 387 NH with nationwide implementation. These institutions
had 27,455 residents in the year 2020. The mortality rate was 6.74% (749 deaths within the
NH, 1102 in the hospital). For the calculation of a significant sample of deceased patients
in an 18-month period, at a confidence level of 95%, margin of error of 5%, population
proportion of 10%, and total population of 27,455, the minimal sample size of deceased
patients was calculated at 138. A convenience sampling method, stratified by geographical
region was conducted. Cases were included if death occurred within the study period,
and residents were living in the care home for at least 90 days prior to death, in line with
previous studies [30–33].

2.2. Variables and Instruments

Variables related to the resident and institutional characteristics were studied. De-
ceased resident data was obtained through analyses of the administrative and clinical
records, death certificates, and hospital discharge information.

The outcome variables considered were place of death and two kinds of potentially
burdensome transitions, as originally described by Gozalo, et al.: any transfer in the
last 3 days of life and multiple hospitalizations in the last 90 days of life (defined as
either more than two hospitalizations for any reason or more than one hospitalization for
pneumonia, urinary tract infection, dehydration, or sepsis). Fewer hospitalizations were
required for these diagnoses because they are predictable end-of-life events in patients with
advanced cognitive impairment and are potentially manageable with appropriate advance
care planning, without the need for hospitalization [19]. To obtain data on the outcome
variables, the national death certificate electronic registry, National Health Service clinical
record, NH clinical record, and written hospital discharge information were consulted.

The predictor variables studied and respective source were: age at time of death;
gender; civil status; schooling years; religion; annual income; length of stay in the care
home (administrative records); advanced directives; performance status on the month prior
to death (Eastern Cooperative Oncology Group -Performance status) [34], chronic health di-
agnosis as described by the attending physicians (NH clinical records and National Health
System electronic clinical records); cause of death (national death certificate electronic
registry); [34] number of residents in the NH, health support from Palliative Care team;
belonging to a charity with a Long Term Care facility (LTCF) (national government elec-
tronic database), number of deceased residents in the study period; composition and hour
coverage by the technical staff; and existence of advance care planning protocols (namely,
advance care planning discussion with the residents and families, do not resuscitate and
do not transfer orders) (interview with the director of the institution).

Data on healthcare transitions regarding the 12 months prior to death were collected
for descriptive analyses: number of hospital admissions; days spent at hospital; clinical
referral information; written clinical information at readmission to the care home after
hospitalization; motif for referral; discharge diagnoses; health hazards during hospital stay.
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These data were obtained by consulting NH clinical records, printed hospital discharge
information, and National Health System clinical records.

2.3. Statistical Analysis

Sample characterization was performed using descriptive analyses. To identify predic-
tors of dying at hospital, and potentially burdensome transitions, the adjusted odds ratio
(OR) of death at hospital, was calculated using binary logistic regression in continuous
and ordinal variables, and χ2 or Fisher’s exact test in dichotomous variables. All reported
p-values are two-sided with significance defined as p < 0.05. All analyses were performed
with SPSS 28.01.0 for Windows (IBM Corporation, Armonk, NY, USA).

3. Results

The study included a sample of 7 NH, with nationwide distribution, the institutions
sheltered in total 614 residents, giving a mean of 93 residents per NH (min 60, max 120). In
the 18-month study period, a total of 206 residents died and the mean number of deceased
patients in each NH was 29 (min 17, max 43). All of the NH had in-doors medical support.
Only one of the NH had protocols for advanced care planning and do-not-resuscitate order
discussion. No protocols for do-not-transfer orders were in place in any of the studied
nursing homes.

3.1. Residents

A total of 206 NH deceased residents were analyzed for eligibility. A total of 30 were
excluded due to death within the 90 days following admission. Thus, 176 deceased residents
were included in the study (Table 1). The majority were females (69.9%), widowed (54.5%),
and had close family relatives (68.8%). The sample had low education (mean 3.2 years),
low income (7092 Euro/year), and high age at time of death (mean age at time of death
86 years (SD 8.6)). The clinical characteristics reveal high dependency and multi-morbidity:
a four ECOG PS was present in 69.9% of the deceased residents in the month prior to death,
and the mean number of chronic diseases was 3.5 (SD 1.5). Dementia (from all causes)
was identified in 86.9 % of the deceased residents. 97.2% of the deceased residents were
Catholic. Only 2.3% had formal advanced directives in place at time of death. Death was
attributed to infectious causes in 45% of cases, and neurological and cardiac disease were
the most frequent organ disease diagnoses.

Table 1. Socio-demographic and clinical characteristics of the NH Residents. N—number;
SD—standard deviation.

Variable Value

Residents, N 176
Socio-demographic characteristics

Gender, N (%)
Male 53 (30.1)

Female 123 (69.9)
Age at death; years, mean ± SD 85.6 ± 8.6

Length of stay; months, mean ± SD 52.6 ± 46.0

Civil status, N (%)

Single
Married
Divorced
Widowed

19 (10.8)
46 (26.1)
14 (8.0)

96 (54.5)
Family, N (%) No family 32 (18.5)

1st degree 119 (68.8)
2nd degree 22 (12.5)

Schooling, years, mean ± SD 3.5 ± 2.6
Annual income, Euro, mean ± SD 7023.9 ± 4178.0
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Table 1. Cont.

Variable Value

Clinical Characteristics

Performance Status, N (%)
2 7 (4.0)
3 46 (26.1)
4 123 (69.9)

Number of chronic diseases, N mean ± SD 3.5±1.5
Chronic diseases, N (%) Dementia 153 (86.9)

Arterial Hypertension 121 (68.8)
Heart Disease 76 (43.2)

Diabetes mellitus 56 (31.8)
Stroke 41 (23.3)

Chronic Renal Disease 32 (18.2)
Lung Disease 24 (13.6)

Cancer 24 (13.6)

Cause of death, N (%)

Infection
Neurological

Cardiac
Cancer
Other

80 (45.5)
29 (16.5)
21 (11.9)
15 (8.5)

31 (17.6)

3.2. Hospitalizations and In-Hospital Death

52.3% of NH residents’ deaths occurred at hospital (Table 2). 82.4% of residents had
at least one acute care referral in the last year of life in the institution, and 44.9% had
two or more. Care transitions fulfilled Gozalo´s criteria for burdensome transitions [19]
in 59 (33.5%) of the residents, due to transitions in the last 3 days of life, and 85 (48.3%)
residents, due to multiple transitions in the last 90 days. A total of 288 referrals occurred in
the study population. In the majority of cases (50.8%), referrals resulted in a hospital stay
of 1 night or less—included in this number are deaths on the day of referral (23 cases, 8.2%
of referrals). A total of 36.1% of the referrals resulted in hospitalizations of 2 to 10 days,
and only 13% of cases had longer hospitalizations.

Table 2. Hospitalization in the last year of life. N—number.

Variable Value

Referrals to Acute Care in the Last Year of Life, N 288
Referrals to Acute Care in the last year per resident, N (%)

0
1
≥2

31 (17.6)
66 (37.5)
79 (44.8)

Number of nights at hospital per episode, N (%)
0–1

2–10
>10

148 (51.4)
104 (36.1)
36 (12.5)

Days prior to death
At day of death

1–3 days
4–30 days

31–90 days
>90 days

26 (8.2)
38 (11.9)
69 (21.6)
51 (16.0)

104 (32.6)
Reason for referral, N (%)

Dyspnea and other respiratory symptoms
Focal neurological symptoms

Falls
Bleeding (all causes)

Altered consciousness
Other

111 (39.2)
45 (15.9)
30 (10.6)
24 (8.5)
19 (6.7)

54 (19.1)
Discharge diagnosis, N (%)
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Table 2. Cont.

Variable Value

Infection
Neurological

Trauma
Cardiac
Cancer
Other

124 (43.1)
40 (13.9)
29 (10.1)
21 (7.3)
19 (6.6)

55 (19.1)
Care integration quality indicators

Referral information
Discharge information

Health hazards

88%
95%

24 (8.3%)

Health hazards, mainly pressure ulcers and health-associated infections, were de-
scribed only in longer stays, and the rate was overall low (in 8.3% of the hospitalizations).
Information was sent from the NH to the hospital in almost all cases, through three possible
means: written information, via the emergency personnel, or through accompanying NH
staff. Written return information accompanying the resident was received in the nursing
home in 89% of the cases. Acute care use was more frequent near death, with 45.6% of
referrals occurring in the last month of life (Figure 1).
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Figure 1. Histogram of frequency of referral to acute care, related to days prior to death. N—number;
Std. Dev.—standard deviation.

The reasons for referral were mostly dyspnea and other respiratory symptoms (39.2%),
followed by focal neurological symptoms (15.9%) and falls (10.6%). The discharge diagnosis
was infection in 43.1% of cases (including respiratory, urinary tract infections, and sepsis),
followed by neurological disease (13.9%) and trauma (10.1%).

3.3. Bivariate Analysis

Residents over 85 years old had lower odds of dying at hospital or having burdensome
transitions (OR = 0.45 (CI = 0.24–0.84) for dying at hospital; OR = 0.51 (CI = 0.27–0.97)
for care transitions in the last 3 days of life; OR = 0.36 (CI = 0.18–0.65) for multiple tran-
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sitions in the last 90 days of life (Table 3). No other demographic or clinical variable was
associated with the outcomes, except for residents with chronic lung disease, which had
an OR = 4.95 (CI = 1.76–13.95) for multiple care transitions in the last 90 days of life. The
resident was more likely to die at the NH if neurological or cardiac disease was the declared
cause of death, and more likely to die at hospital if infection was the terminal event. Facility
characteristics predicted death at hospital, and potentially burdensome transitions in the
last three days of life, with higher staff hours (medical, nurse, and professional caregiver)
implying higher odds of death at hospital and care transitions in the last three days of
life. Higher nursing staff coverage was also associated with higher odds of multiple care
transitions in the last 90 days. The support of an external Palliative Care Team lowered
the odds of death at hospital (OR = 0.24; CI = 0.11–0.54), and care transitions in the last
3 days (OR = 0.37; CI = 0.15–0.91), but not of multiple care transitions in the last 90 days
(OR = 0.48; CI = 0.22–1.00).

Table 3. Predictors of death at Hospital and potentially Burdensome Transitions. (OR, OR (95% CI) if
p < 0.05). N—number; Ref—reference, LTCF—Institution with Long Term Care Facility.

Death at Hospital Burdensome Transition Last
3 Days

Burdensome Transition Last
90 Days

Residents, N (%) 92 (52.3) 59 (33.5) 85 (48.3)
Socio-demographic Variables

Gender
Male (ref. Female) 0.75 0.91 0.75

Age at death
>85 years (ref. ≤85) 0.45 (0.24–0.84) 0.51 (0.27–0.97) 0.36 (0.18–0.65)

Length of stay 1.00 0.83 1.00
Civil status

Single
Married
Divorced
Widowed

ref
1.07
0.66
1.00

ref
1.53
0.59
0.97

ref
3.08
2.89
1.80

Family
No family
1st degree
2nd degree

ref
0.72
0.68

ref
0.63
0.43

ref
0.74
0.47

Schooling 1.02 1.06 1.09
Annual income 1.00 1.00 1.00

Clinical Variables
Performance Status

2
3
4

Ref
0.34
0.14

Number of chronic diseases 1.15 0.77 1.04
Chronic diseases

Dementia
Arterial Hypertension

Heart Disease
Diabetes mellitus

Stroke
Chronic Renal Disease

Lung Disease
Cancer

0.82
0.97
1.49
1.48
1.22
1.67
2.00
0.61

1.50
1.05
0.86
1.15
1.37
1.24
1.83
1.50

1.54
0.86
1.03
0.90
1.03
1.27

4.95 (1.76–13.95)
0.60

Cause of death, N (%)
Infection

Neurological disease
Cardiac disease

Cancer
Lung disease

Other

2.36 (1.28–4.34)
0.42 (0.18–0.96)
0.18 (0.06–0.56)

0.58
2.36

5.26 (1.47–18.88)
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Table 3. Cont.

Death at Hospital Burdensome Transition Last
3 Days

Burdensome Transition Last
90 Days

Facility Characteristics
N residents 1.02 (1.01–1.04) 1.02 (1.01–1.04) 1.02 (1.00–1.03)

Physician/resident ratio 5.16 (1.74–15.30) 6.56 (1.86–23.12) 1.26
Nurse/resident ratio 3.61 (1.86–6.99) 2.09 (1.05–4.16) 3.54 (1.83–6.88)

Caregiver/resident ratio 1.33 (1.12–1.58) 1.35 (1.11–1.64) 1.15
LTCF 0.57 0.92 0.48

Palliative Care Support 0.24 (0.11–0.54) 0.37 (0.15–0.91) 0.48

4. Discussion

With the present study in a sample of Portuguese nursing home residents, we found
a high proportion of death at hospital (52.3% of the residents), acute care referrals in the
last year of life (82.4%), and potentially burdensome transitions (33.5% of the residents
having been transferred in the last 3 days of life and 48.3% in the last 90 days of life). In
a systematic review of 35 studies, Allers et al., describe a median of 22.6% of in-hospital
deaths [14], Gozalo et al. found at least one potentially burdensome transition in 19% of
the deceased residents, in a sample of US NH [19]. Younger age at time of death, COPD
diagnosis, and higher technical staff coverage increased the odds of acute care referral and
death at hospital.

The age distribution and its influence on the outcomes identified is similar to other
studies [19,35–37]. Residents died at an old age, with a very high proportion of multi-
morbidity and cognitive decline. Younger residents (85 years or less) were more likely to
be transferred to acute care. These results are also described in other studies and suggest
a more aggressive approach near end-of-life in this group [19,30–32,37]. Diagnostic and
prognostic uncertainty by the healthcare professionals at the NH [38], very low advance
directive discussion [20], and family and social pressure favoring hospital care as the best
care [28] may contribute to the explanation of these findings.

The education level and income of the residents are very low in this sample, reflecting
the socio-demographic characteristics of the older population in Portugal and specifically
of the residents in the studied charities [26].

We found a lower prevalence of advanced directives than studies in other coun-
tries [21,39]. It is, however, much higher than the general Portuguese population (with only
0.07% of adult citizens having an advanced directive registered in the national advance
directives database in 2019). Also, when in place, the advanced directives concerned mainly
the refusal of blood transfusions, due to religious beliefs, and not end-of-life care as a
whole. This may reflect a low social awareness regarding end-of-life issues and palliative
care in a country lacking effective integrated palliative care support [28]. Setting the goals
for end-of-life can be done without the formalization of advance directives, and, at the
same time, advance care planning is only one of the steps of decision-making at the end
of life [20]. However, the absence of defined protocols for advance directive discussion,
including do-not-resuscitate and do-not-transfer orders may have contributed to the high
rate of transferals and in-hospital death identified in this sample.

The rate of hospital deaths varies widely across different studies with a range of
5.9% to 77.1% [14]. Even though this outcome is related to multiple complex factors, a
national trend can be found, with Japanese studies portraying consistently higher rates of
hospital deaths (46.9–77.1%). These results outline the social and cultural background that
influences residents, families, and professionals, as a possible important factor to consider.
In Portugal, population-wise, most deaths including those caused by conditions needing
palliative care take place in hospital (61.9%), with an increasing trend over the years. Also,
as described by Gomes et al., unlike in other countries, in the general population, a cancer
diagnosis increases the odds of dying at hospital. This suggests a reliance on hospitals as
providers of the best available care, and low palliative care awareness or preparedness [28].
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This is in line with the results of the present study, where the time distribution of hospital
referrals along the last year of life reveals a strong shift to the day of death, with most of
the transferals occurring in the last days of life.

Unlike other studies, in the present sample, higher technical staff provisioning was
associated with higher rates of resident referral to acute care and in-hospital death. Al-
though there is robust evidence that many acute care referrals from NH are potentially
avoidable, it may be difficult to identify avoidability at the time of transferal. Symptoms
are only weakly predictive of hospital diagnoses, and prognostication may be a difficult
endeavor [38]. NH residents as described in the present study are frail, dependent, and
have multi-morbidity and cognitive impairment. Additionally, advance care planning did
not take place in most of the cases, and the social and cultural background in Portugal
favors hospital care as the optimal care [28]. In this context, acute care referral may be
expected if there is a real or perceived inability of NH staff to manage acute conditions in
seriously ill residents [40,41]. In the present study, respiratory symptoms were the most
frequent motif for referral decisions and evidence this struggle to deal with potentially
distressing symptoms in the NH.

Infection was the most frequent discharge diagnosis and a predictor of death at
hospital. In this very frail population, infection is expected to be a terminal event, the
implementation of end-of-life care discussions and advanced directives might allow for the
mitigation of death at hospital in these circumstances [12].

The support of palliative care teams improved the outcomes, with less hospitalization
and in-hospital deaths. External palliative care team support has not been extensively stud-
ied, since most studies come from countries with strong hospice care, with Hospice/NH
partnerships being the most studied care model [41,42]. External palliative care team
support and facility-based teams and hospice units are alternative models of care [42].
Palliative Care consultations have proved beneficial and may be particularly useful in
contexts with low in-patient Palliative Care unit availability [21], a context similar to the
one found in Portugal.

Clinical information was available throughout the patient’s journey, flowing between
the Hospital and the NH. The results reinforce the good organization of the NH and the
adequacy of existing care transition protocols at acute care hospitals. It is unlikely that the
high proportion of care transitions was related to the quality of care transitions [43].

Strengths and limitations:
This is, to our knowledge, the first study on this subject in Portugal. Although the

sample size is small, it represents a significant sample of a large subset of Portuguese NH,
and the included NH have nationwide distribution. The study design was retrospective,
but this is a common feature of mortality studies [14,44,45]. The main conclusions are
related to features not singly related to chart review, namely institution characteristics,
death data (that were obtained from a national electronic death certificate database), and
transferal information obtained from linking administrative and clinical data. Some effects
might, however, have been under-recognized, namely regarding the clinical characteristics
of the residents. The low schooling and low income presented a floor effect and did not
allow the study of the impact of these variables on the outcome. Part of the information
on the facility characteristics was not available on a national database and was obtained
through interviews, which may introduce some bias.

Further studies are warranted to better understand results not coincident with previous
research, namely higher technical staffing being predictive of more aggressive end-of-life
care. Additional country-specific quantitative and qualitative studies addressing the beliefs
and knowledge regarding end-of-life care in the NH may give a valuable contribution to
understanding resident hospitalization at the end of life. Improved knowledge on this
subject may guide policymakers in the implementation of successful measures to mitigate
end-of-life care aggressiveness in the Portuguese NH. The results of the present study point
to the need to address the technical teams and promote Palliative Care support to the NH.
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5. Conclusions

This study characterized end-of-life transferals and their predictors in a sample of
Portuguese NH. The residents included were old and frail, with a high proportion of
dementia and dependency, and without advanced directives in place. Death at hospital,
acute care referrals in the last year of life, and potentially burdensome transitions were very
frequent and most transferals occurred near the end of life. Being younger, suffering lung
disease, and dying from infection were predictors of negative outcomes. Support from an
external Palliative Care team favored death at the NH. Unlike previous studies, higher
technical staff provisioning at the NH predicted more transferals and death at hospital.
However, other quality indicators such as information continuity, duration of hospital stays,
and health hazards during hospital stays were globally positive.

The results may reveal a low End-of-Life planning/Palliative Care awareness (social,
residents/family, professionals), with a shift towards hospital as the best place for the
care of the dying frail and warrants further study. A need was identified to promote the
improvement of end-of-life care in Portuguese NH. Increasing country-specific scientific
knowledge on end-of-life care, may inform policymakers and allow for the implementation
of measures that foster the best care at the best place, in order to improve the quality of life
and quality of death of NH residents.

Author Contributions: Conceptualization, H.B.; methodology, H.B., J.P.N., J.P.A.T. and G.R.; software,
H.B.; validation, J.P.N., J.P.A.T. and G.R.; formal analysis, H.B.; investigation, H.B.; writing—original
draft preparation, H.B.; writing—review and editing, J.P.N., J.P.A.T. and G.R.; All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Universidade do Porto Ethics Committee, 25/CEFM UP/2021.

Informed Consent Statement: Patient consent was waived due to being an after-death study and
anonymization of the data having been assured at data collection.

Data Availability Statement: Not applicable.

Acknowledgments: The authors acknowledge the contribution of all the NH involved in the study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Hoogendijk, E.O.; Afilalo, J.; Ensrud, K.E.; Kowal, P.; Onder, G.; Fried, L.P. Frailty: Implications for clinical practice and public

health. Lancet 2019, 394, 1365–1375. [CrossRef]
2. World Health Organization. World Report on Ageing and Health; World Health Organization: Geneva, Switzerland, 2015.
3. Manfredi, G.; Midão, L.; Paúl, C.; Cena, C.; Duarte, M.; Costa, E. Prevalence of frailty status among the European elderly population:

Findings from the Survey of Health, Aging and Retirement in Europe. Geriatr. Gerontol. Int. 2019, 19, 723–729. [CrossRef] [PubMed]
4. Clegg, A.; Young, J.; Iliffe, S.; Rikkert, M.O.; Rockwood, K. Frailty in elderly people. Lancet 2013, 381, 752–762. [CrossRef] [PubMed]
5. Fried, L.P.; Tangen, C.M.; Walston, J.; Newman, A.B.; Hirsch, C.; Gottdiener, J.; Seeman, T.; Tracy, R.; Kop, W.J.; Burke, G.; et al.

Frailty in Older adults: Evidence for a phenotype. J. Gerontol. A Biol. Sci. Med. Sci. 2001, 56, M146–M156. [CrossRef] [PubMed]
6. O’Caoimh, R.; Sezgin, D.; O’Donovan, M.R.; Molloy, D.W.; Clegg, A.; Rockwood, K.; Liew, A. Prevalence of frailty in 62 countries across

the world: A systematic review and meta-analysis of population-level studies. Age Ageing 2021, 50, 96–104. [CrossRef] [PubMed]
7. Bone, A.E.; Gomes, B.; Etkind, S.N.; Verne, J.; Murtagh, F.; Evans, C.J.; Higginson, I.J. What is the impact of population ageing on

the future provision of end-of-life care? Population-based projections of place of death. Palliat. Med. 2018, 32, 329–336. [CrossRef]
8. Lim, W.S.; Wong, S.F.; Leong, I.; Choo, P.; Pang, W.S. Forging a Frailty-Ready Healthcare System to Meet Population Ageing.

Int. J. Environ. Res. Public Health 2017, 14, 1448. [CrossRef]
9. Blumenthal, D.; Dixon, J. Health-care reforms in the USA and England: Areas for useful learning. Lancet 2012, 380, 1352–1357. [CrossRef]
10. Graverholt, B.; Forsetlund, L.; Jamtvedt, G. Reducing hospital admissions from nursing homes: A systematic review.

BMC Health Serv. Res. 2014, 14, 36. [CrossRef]
11. Bone, A.E.; Evans, C.J.; A Henson, L.; Gao, W.; Higginson, I.J. Patterns of emergency department attendance among older people

in the last three months of life and factors associated with frequent attendance: A mortality follow-back survey. Age Ageing 2019,
48, 680–687. [CrossRef]

http://doi.org/10.1016/S0140-6736(19)31786-6
http://doi.org/10.1111/ggi.13689
http://www.ncbi.nlm.nih.gov/pubmed/31146300
http://doi.org/10.1016/S0140-6736(12)62167-9
http://www.ncbi.nlm.nih.gov/pubmed/23395245
http://doi.org/10.1093/gerona/56.3.M146
http://www.ncbi.nlm.nih.gov/pubmed/11253156
http://doi.org/10.1093/ageing/afaa219
http://www.ncbi.nlm.nih.gov/pubmed/33068107
http://doi.org/10.1177/0269216317734435
http://doi.org/10.3390/ijerph14121448
http://doi.org/10.1016/S0140-6736(12)60956-8
http://doi.org/10.1186/1472-6963-14-36
http://doi.org/10.1093/ageing/afz043


Int. J. Environ. Res. Public Health 2023, 20, 947 11 of 12

12. Wiggins, N.; Droney, J.; Mohammed, K.; Riley, J.; E Sleeman, K. Understanding the factors associated with patients with dementia
achieving their preferred place of death: A retrospective cohort study. Age Ageing 2019, 48, 433–439. [CrossRef]

13. Hockley, J.; Watson, J.; Oxenham, D.; Murray, S. The integrated implementation of two end-of-life care tools in nursing care
homes in the UK: An in-depth evaluation. Palliat. Med. 2010, 24, 828–838. [CrossRef] [PubMed]

14. Allers, K.; Hoffmann, F.; Schnakenberg, R. Hospitalizations of nursing home residents at the end of life: A systematic review.
Palliat. Med. 2019, 33, 1282–1298. [CrossRef] [PubMed]

15. Hsu, Y.H.; Chou, M.Y.; Chen, H.-M.; Chang, W.-C.; Chu, C.S.; Wang, Y.-C.; Hsu, C.-L.; Liang, C.-K.; Lee, C.-C.; Lin, Y.T.
The Trend of Aggressive Treatments in End-of-Life Care for Older People with Dementia after a Policy Change in Taiwan.
J. Am. Med. Dir. Assoc. 2020, 21, 858–863.e1. [CrossRef] [PubMed]

16. Bone, A.E.; Evans, C.J.; Etkind, S.N.; Sleeman, K.E.; Gomes, B.; Aldridge, M.; Keep, J.; Verne, J.; Higginson, I.J. Factors associated
with older people’s emergency department attendance towards the end of life: A systematic review. Eur. J. Public Health 2019,
29, 67–74. [CrossRef] [PubMed]

17. Reyniers, T.; Deliens, L.; Pasman, H.R.W.; Stichele, R.V.; Sijnave, B.; Houttekier, D.; Cohen, J. Appropriateness and avoidability of
terminal hospital admissions: Results of a survey among family physicians. Palliat. Med. 2017, 31, 456–464. [CrossRef] [PubMed]

18. Mitchell, S.L.; Teno, J.M.; Kiely, D.K.; Shaffer, M.L.; Jones, R.; Prigerson, H.G.; Volicer, L.; Givens, J.L.; Hamel, M.B. The Clinical
Course of Advanced Dementia. N. Engl. J. Med. 2009, 361, 1529–1538. [CrossRef]

19. Gozalo, P.; Teno, J.M.; Mitchell, S.L.; Skinner, J.; Bynum, J.; Tyler, D.; Mor, V. End-of-Life Transitions among Nursing Home
Residents with Cognitive Issues. N. Engl. J. Med. 2011, 365, 1212–1221. [CrossRef]

20. Lopez, R.P.; Mitchell, S.L.; Givens, J.L. Preventing burdensome transitions of nursing home residents with advanced de-mentia:
It’s more than advance directives. J. Palliat. Med. 2017, 20, 1205–1209. [CrossRef]

21. Miller, S.C.; Lima, J.C.; Intrator, O.; Martin, E.; Bull, J.; Hanson, L.C. Palliative Care Consultations in Nursing Homes and Reductions
in Acute Care Use and Potentially Burdensome End-of-Life Transitions. J. Am. Geriatr. Soc. 2016, 64, 2280–2287. [CrossRef]

22. Lage, D.E.; Lee, Y.; Mitchell, S.L.; Temel, J.S.; Berry, S.; El-Jawahri, A. Burdensome end-of-life (EOL) transitions among frail older
adults with advanced cancer. J. Clin. Oncol. 2018, 36, 6534. [CrossRef]

23. Hanna, N.; Quach, B.; Scott, M.; Qureshi, D.; Tanuseputro, P.; Webber, C. Operationalizing Burdensome Transitions Among
Adults at the End of Life: A Scoping Review. J. Pain Symptom Manag. 2021, 61, 1261–1277.e10. [CrossRef] [PubMed]

24. Sleeman, K.E.; Perera, G.; Stewart, R.; Higginson, I.J. Predictors of emergency department attendance by people with dementia
in their last year of life: Retrospective cohort study using linked clinical and administrative data. Alzheimer’s Dement. 2018,
14, 20–27. [CrossRef] [PubMed]

25. Organization for Economic Co-operation and Development. Health at a Glance 2021; Organization for Economic Co-operation
and Development: Paris, France, 2021; p. 274. Available online: https://www.oecd-ilibrary.org/social-issues-migration-health/
health-at-a-glance-2021_ae3016b9-en (accessed on 12 November 2022).

26. Instituto Nacional de Estatística. Estatísticas de Saúde—2019; Instituto Nacional de Estatística: Lisbon, Portugal, 2021; pp. 1–74.
Available online: https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_publicacoes&PUBLICACOESpub_boui=257483
090&PUBLICACOESmodo=2 (accessed on 13 November 2022).

27. Sarmento, V.; Higginson, I.J.; Ferreira, P.; Gomes, B. Past trends and projections of hospital deaths to inform the integration of
palliative care in one of the most ageing countries in the world. Palliat. Med. 2016, 30, 363–373. [CrossRef]

28. Gomes, B.; Pinheiro, M.J.; Lopes, S.; de Brito, M.; Sarmento, V.P.; Ferreira, P.L.; Barros, H. Risk factors for hospital death in conditions
needing palliative care: Nationwide population-based death certificate study. Palliat. Med. 2018, 32, 891–901. [CrossRef]

29. Ministério da Saúde. Monitorização da Rede Nacional de Cuidados Continuados Integrados (RNCCI); Ministério da Saúde: Lisbon,
Portugal, 2019.

30. Zheng, N.T.; Mukamel, D.B.; Friedman, B.; Caprio, T.V.; Temkin-Greener, H. The Effect of Hospice on Hospitalizations of Nursing
Home Residents. J. Am. Med. Dir. Assoc. 2015, 16, 155–159. [CrossRef]

31. Mukamel, D.B.; Caprio, T.; Ahn, R.; Zheng, N.; Norton, S.; Quill, T.; Temkin-Greener, H. End-of-Life Quality-of-Care Measures for
Nursing Homes: Place of Death and Hospice. J. Palliat. Med. 2012, 15, 438–446. [CrossRef]

32. Li, Q.; Zheng, N.T.; Temkin-Greener, H. Quality of End-of-Life Care of Long-Term Nursing Home Residents with and without
Dementia. J. Am. Geriatr. Soc. 2013, 61, 1066–1073. [CrossRef]

33. Cai, S.; Miller, S.C.; Mukamel, D.B. Racial Differences in Hospitalizations of Dying Medicare-Medicaid Dually Eligible Nursing
Home Residents. J. Am. Geriatr. Soc. 2016, 64, 1798–1805. [CrossRef]

34. Oken, M.; Creech, R.; Tormey, D.; Horton, J.; Davis, T.; McFadden, E.; Carbone, P. Toxicity and response criteria of the Eastern
Cooperative Oncology Group. Am. J. Clin. Oncol. 1982, 5, 649–656. Available online: https://journals.lww.com/amjclinicaloncology/
Abstract/1982/12000/Toxicity_and_response_criteria_of_the_Eastern.14.aspx (accessed on 24 May 2022). [CrossRef]

35. Krishnan, P.; Thompson, G.; McClement, S. Predicting hospital transfers among nursing home residents in the last months of life.
Int. J. Palliat. Nurs. 2017, 23, 535–542. [CrossRef]

36. Takezako, Y.; Tamiya, N.; Kajii, E. The nursing home versus the hospital as the place of dying for nursing home residents in Japan.
Health Policy 2007, 81, 280–288. [CrossRef]

37. Menec, V.H.; Nowicki, S.; Blandford, A.; Veselyuk, D. Hospitalizations at the End of Life Among Long-Term Care Residents.
J. Gerontol. A Biol. Sci. Med. Sci. 2009, 64, 395–402. [CrossRef] [PubMed]

http://doi.org/10.1093/ageing/afz015
http://doi.org/10.1177/0269216310373162
http://www.ncbi.nlm.nih.gov/pubmed/20663812
http://doi.org/10.1177/0269216319866648
http://www.ncbi.nlm.nih.gov/pubmed/31368855
http://doi.org/10.1016/j.jamda.2020.04.011
http://www.ncbi.nlm.nih.gov/pubmed/32507531
http://doi.org/10.1093/eurpub/cky241
http://www.ncbi.nlm.nih.gov/pubmed/30481305
http://doi.org/10.1177/0269216316659211
http://www.ncbi.nlm.nih.gov/pubmed/27407016
http://doi.org/10.1056/NEJMoa0902234
http://doi.org/10.1056/NEJMsa1100347
http://doi.org/10.1089/jpm.2017.0050
http://doi.org/10.1111/jgs.14469
http://doi.org/10.1200/JCO.2018.36.15_suppl.6534
http://doi.org/10.1016/j.jpainsymman.2020.10.018
http://www.ncbi.nlm.nih.gov/pubmed/33096215
http://doi.org/10.1016/j.jalz.2017.06.2267
http://www.ncbi.nlm.nih.gov/pubmed/28838779
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2021_ae3016b9-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2021_ae3016b9-en
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_publicacoes&PUBLICACOESpub_boui=257483090&PUBLICACOESmodo=2
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_publicacoes&PUBLICACOESpub_boui=257483090&PUBLICACOESmodo=2
http://doi.org/10.1177/0269216315594974
http://doi.org/10.1177/0269216317743961
http://doi.org/10.1016/j.jamda.2014.08.010
http://doi.org/10.1089/jpm.2011.0345
http://doi.org/10.1111/jgs.12330
http://doi.org/10.1111/jgs.14284
https://journals.lww.com/amjclinicaloncology/Abstract/1982/12000/Toxicity_and_response_criteria_of_the_Eastern.14.aspx
https://journals.lww.com/amjclinicaloncology/Abstract/1982/12000/Toxicity_and_response_criteria_of_the_Eastern.14.aspx
http://doi.org/10.1097/00000421-198212000-00014
http://doi.org/10.12968/ijpn.2017.23.11.535
http://doi.org/10.1016/j.healthpol.2006.06.008
http://doi.org/10.1093/gerona/gln034
http://www.ncbi.nlm.nih.gov/pubmed/19196640


Int. J. Environ. Res. Public Health 2023, 20, 947 12 of 12

38. Unroe, K.T.; Carnahan, J.L.; Hickman, S.E.; Sachs, G.A.; Hass, Z.; Arling, G. The Complexity of Determining Whether a Nursing
Home Transfer Is Avoidable at Time of Transfer. J. Am. Geriatr. Soc. 2018, 66, 895–901. [CrossRef]

39. Abraham, S.; Menec, V. Transitions between Care Settings at the End of Life among Older Homecare Recipients: A Population-
Based Study. Gerontol. Geriatr. Med. 2016, 2. [CrossRef]

40. O’Neill, B.; Parkinson, L.; Dwyer, T.; Reid-Searl, K. Nursing home nurses’ perceptions of emergency transfers from nursing homes
to hospital: A review of qualitative studies using systematic methods. Geriatr. Nurs. 2015, 36, 423–430. [CrossRef] [PubMed]

41. Ersek, M.; Carpenter, J. Geriatric Palliative Care in Long-Term Care Settings with a Focus on Nursing Homes. J. Palliat. Med. 2013,
16, 1180–1187. [CrossRef] [PubMed]

42. Carlson, M.D.A.; Lim, B.; Meier, D.E. Strategies and Innovative Models for Delivering Palliative Care in Nursing Homes.
J. Am. Med. Dir. Assoc. 2011, 12, 91–98. [CrossRef] [PubMed]

43. Morkisch, N.; Upegui-Arango, L.D.; Cardona, M.I.; van den Heuvel, D.; Rimmele, M.; Sieber, C.C.; Freiberger, E. Components of the
transitional care model (TCM) to reduce readmission in geriatric patients: A systematic review. BMC Geriatr. 2020, 20, 1–18. [CrossRef]

44. Talari, K.; Goyal, M. Retrospective Studies—Utility and Caveats. J. R. Coll. Physicians Edinb. 2020, 50, 398–402. [CrossRef]
45. Trahan, L.M.; Spiers, J.A.; Cummings, G.G. Decisions to Transfer Nursing Home Residents to Emergency Departments: A Scoping

Review of Contributing Factors and Staff Perspectives. J. Am. Med. Dir. Assoc. 2016, 17, 994–1005. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1111/jgs.15286
http://doi.org/10.1177/2333721416684400
http://doi.org/10.1016/j.gerinurse.2015.06.001
http://www.ncbi.nlm.nih.gov/pubmed/26163012
http://doi.org/10.1089/jpm.2013.9474
http://www.ncbi.nlm.nih.gov/pubmed/23984636
http://doi.org/10.1016/j.jamda.2010.07.016
http://www.ncbi.nlm.nih.gov/pubmed/21266284
http://doi.org/10.1186/s12877-020-01747-w
http://doi.org/10.4997/jrcpe.2020.409
http://doi.org/10.1016/j.jamda.2016.05.012
http://www.ncbi.nlm.nih.gov/pubmed/27349625

	Introduction 
	Materials and Methods 
	Study Design 
	Variables and Instruments 
	Statistical Analysis 

	Results 
	Residents 
	Hospitalizations and In-Hospital Death 
	Bivariate Analysis 

	Discussion 
	Conclusions 
	References

