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What is already known about the topic?

•• In the last year of their life, patients often show deterioration in physical and cognitive functioning and an increased health 
care utilization.

•• Patients with cancer, patients with end-stage organ failure, and frail patients show different trajectories of physical  
functioning in the last year of life.

•• It is unknown whether there are differences in geriatric conditions at hospital admission, advance care planning, and health 
care utilization between patients with cancer, end-stage organ failure, or frailty.

End-of-life care during and after an acute 
hospitalization in older patients with 
cancer, end-stage organ failure, or  
frailty: A sub-analysis of a prospective 
cohort study

Sanne Huijberts1, Bianca M Buurman1 and Sophia E de Rooij1,2

Abstract
Background: Many patients show deterioration in functioning and increased care needs in the last year of life. End-of-life care needs 
and health care utilization might differ between groups of acutely hospitalized older patients.
Aim: To investigate differences in geriatric conditions, advance care planning, and health care utilization in patients with cancer, organ 
failure, or frailty, who died within 1 year after acute hospitalization.
Design: Prospective cohort study conducted between 2002 and 2008, with 1-year follow-up.
Setting: University teaching hospital in the Netherlands.
Participants: Aged ⩾65 years, acutely hospitalized for ⩾48 h, and died within 1 year after hospitalization. At admission, all patients 
received a systematic comprehensive geriatric assessment. Hospital records were searched for advance care planning information and 
health care utilization. Differences between patient groups were calculated.
Results: In total, 306 patients died within 1 year after acute admission (35%) and were included; 151 with cancer, 98 with end-stage 
organ failure, and 57 frail older persons. At hospital admission, 72% of the frail group had delirium and/or severe pre-existing cognitive 
impairment. The frail and organ failure group had many pre-existing disabilities. Three months post-discharge, 75% of the frail and 
organ failure group had died, 45% of these patients had an advance care plan in their hospital records.
Conclusion: Patients with frailty and organ failure had highest rates of geriatric conditions at hospital admission and often had missing 
information on advance care planning in the hospital records. There is a need to better identify end-of-life needs for these groups.
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What this paper adds?

•• Acutely hospitalized older patients with end-stage organ failure and frail older patients had poorer physical and cognitive 
functioning than those with cancer at the time of hospital admission and showed higher rates of delirium, cognitive  
impairment, and activities of daily living disabilities.

•• Many frail older patients and end-stage organ failure patients were not identified during hospitalization as they were in their 
last stage of life.

•• Older patients with cancer had higher rates of health care utilization after acute hospitalization compared to older patients 
with end-stage organ failure and frail patients.

Implications for practice, theory, or policy

•• There seem to be a need to better identify end-of-life care needs, especially in patients with frailty or end-stage organ failure 
to optimize palliative care for these groups.

Introduction

An acute hospital admission in older persons is associated 
with high post-discharge mortality. The mortality within 
3 months after hospital discharge ranges between 10% and 
25%,1 and the mortality within 1 year after discharge varies 
between 20% and 35%.2–4 Several factors are associated 
with this post-discharge mortality such as male sex;5,6 lower 
educational level;6 age of 80 years and older;2,6 presence of 
chronic diseases such as congestive heart failure,6 pulmo-
nary disease,6 or cancer;6 a high Charlson comorbidity index 
(CCI);6,7 and the presence of geriatric conditions such as 
delirium, dementia, and functional impairment.2,3,6–9

In the last year of their life, patients often show deterio-
ration in physical and cognitive functioning and an 
increased health care utilization. This trajectory of func-
tional decline is highly dependent on the underlying dis-
eases. Lunney et  al.10 described three different types of 
trajectories of functional decline during the year before 
dying, in patients with cancer, in patients with end-stage 
organ failure, and in frail patients defined as people with 
multiple morbidities and disabilities. Persons with cancer 
mainly face a rapid deterioration in the last 3 months of 
their life, but their starting point is often a high level of 
independency in activities of daily living (ADL). Persons 
with end-stage organ failure, such as end-stage renal dis-
ease or heart failure already have impairments in ADL in 
their last year and their functioning gradually decreases, 
with some periods of rapid decline and even sometime a 
temporarily recovery from these exacerbations. Frail older 
persons, with geriatric conditions originating from their 
multimorbidity, often have a low baseline ADL function-
ing and show a progressive decrease in physical ability in 
the final year of their life.10 As functional decline is often 
evoked by acute hospitalization, we hypothesized that 
these three trajectories may also be present in acutely 
admitted older hospital patients and there might be differ-
ences in the care needs and problems of older patients with 
cancer, organ failure, and frailty face during and after 
hospitalization.

The aim of this study was to explore differences in end-
of-life care in patients of age 65 years and older, with 
advanced stages of cancer, organ failure, or frailty who 
died within 1 year after acute hospitalization. The objec-
tives were to investigate in acutely hospitalized older 
patients with cancer, organ failure, or frailty whether there 
were differences in (1) geriatric conditions present at hos-
pital admission, (2) advance care planning, and (3) health 
care utilization in the last month of life.

Methods

Design and setting

This study is a sub-analysis of a prospective cohort study 
of acutely hospitalized patients of age 65 years or above, 
conducted between 2002 and 2008. The DEFENCE study 
was conducted in the University Medical Centre in Utrecht, 
the Spaarne Hospital in Hoofddorp, and the Academic 
Medical Center (AMC) in Amsterdam in the Netherlands.3

This sub-analysis was only conducted with patients pre-
viously hospitalized in the AMC, a 1024-bed university 
teaching hospital. In total, five wards of the AMC partici-
pated in this study. The study was approved by the Medical 
Ethics Committee of the AMC.

Palliative care facilities in the Netherlands

The palliative care facilities in the hospital were limited 
during the study period; there was no dedicated palliative 
care team. There was a specialized pain team that could be 
consulted, in case a patient was in a terminal phase and suf-
fered from unbearable pain or other symptoms. There did 
exist palliative care options in primary care. For patients 
with limited life expectancy (mostly 3 months or less), pal-
liative care could be provided at the patients’ home. The 
home care team (general practitioner, specialized nurse) 
could provide with 24-h assistance and could also offer 
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medical technical interventions such as intravenous therapy 
and parental feeding. Palliative care could also be received 
in a nursing home or hospice unit. A hospice is a commu-
nity facility, outside a nursing home or a hospital, and com-
pletely specialized in end-of-life care. For all forms of 
palliative care, a patient should have a life expectancy of 
less than 3 months. In hospitalized patients, the medical 
specialist is in charge of the indication for palliative care.

Study population for this sub-analysis

Patients included in the DEFENCE study between 2002 
and 2008 and subsequently died in the first year after 
admission were further analyzed.3 A detailed description of 
this cohort is described elsewhere.1,3 Briefly, patients were 
included if they were 65 years and above and acutely hospi-
talized for at least 48 h. All patients gave permission before 
inclusion and signed informed consent for participation in 
the study and following them until 1 year after discharge.

Data collection

Demographics and geriatric conditions

Data concerning clinical characteristics were collected 
within 48 h after admission. Members of the geriatric team 
completed an initial multidisciplinary evaluation for all 
study participants. Briefly, demographic variables such as 
age, sex, social status, and living situation were collected, 
as well as the presence of geriatric conditions. The geriat-
ric team performed a comprehensive geriatric assessment 
including cognitive impairment (Mini-Mental State 
Examination (MMSE) <24), impairments in ADL (modi-
fied Katz ADL index score, with higher scores indicating 
more impairments), and delirium (Confusion Assessment 
Method).1,3

Advance care planning information

A second method of data collection was by searching the 
medical and nursing records on advance care planning 
information. One of the researchers (S.H.) screened all 
medical records on the presence of these clues, using a pre-
defined case-record scoring form. The first 20 records 
were screened by two researchers (S.H. and B.M.B.) to 
determine agreement in scoring. Information on the end-
stage of life included presence of end-stage organ failure, 
malignancy, or frailty; treatment restrictions denoted in the 
medical or nursing record (no resuscitation, palliative care, 
not go to intensive care unit); and the time and reason for 
death. Information about treatment restrictions was divided 
into treatment restrictions formulated at time of admission, 
the person who initiated changes in treatment restrictions 
during hospitalization, and the discussion on advance care 
planning before hospital discharge.

End-of-life care was defined as care offered to improve 
the quality of life of patients and their families facing all 
problems associated with life-threatening illness, through 
the prevention and relief of suffering by means of early 
identification and impeccable assessment and treatment of 
pain and other problems, physical, psychosocial, and 
spiritual.11

Based on the information provided in the medical 
record, we indicated whether the death of the patient was 
expected or unexpected for the attending team. An 
expected death was defined as an expected life span of 
3 months or less or if active palliative treatment or com-
plete treatment restrictions were described in the medical 
and nursing records.

If none of this information was present in the medical 
record, this was defined as an unexpected death.

Health care utilization

Information about the health care utilization in the last 
month prior to death was obtained from administrative 
data. This health care utilization included number of hos-
pital readmissions, day care admissions, and/or outpatient 
visits.

Three patient groups for analysis based on 
patterns of functional decline by Lunney

For analysis, patients were hierarchically divided into 
three categories as suggested by Lunney et al.10 The first 
group, patients with cancer, contains all patients with an 
active malignancy. The second group consisted of patients 
with end-stage organ failure such as chronic obstructive 
pulmonary disease (COPD), end-stage liver failure, end-
stage renal disease, heart failure, or severe peripheral arte-
rial disease. This information was derived from the medical 
record. The remaining patients were defined as frail 
patients if they met the following conditions: first, we 
screened these patients on their living circumstances. 
Patients living in a nursing home or otherwise sheltered 
were marked as frail. Second, all remaining patients with a 
MMSE score of 24 points or lower, and/or a modified Katz 
ADL index score of 8 points or more were also classified 
as belonging to the frail group. Almost all patients could be 
classified in the group with cancer, organ failure, or frailty, 
except eight patients. We specified this remaining group as 
“other” and they were not further included in the analysis. 
This group had no common characteristic.

Statistical analyses

All collected data were analyzed using SPSS version 18.0. 
Baseline characteristics and outcomes were summarized 
using descriptive statistics. To determine potential differ-
ences between the groups in baseline characteristics, in 
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identifying remaining life expectancy, in advance care 
planning, and in health care utilization in the last month of 
life continuous variables were tested using analysis of var-
iance (ANOVA) test and dichotomous variables and cate-
gorical data were tested using a chi-squared test.

Results

Baseline characteristics

Table 1 shows the baseline characteristic of the included 
patients in the study, both those who survived and those 
who died within 12 months after hospital admission. The 
complete study population consisted of 909 patients, 306 
patients died within 1 year. Differences between groups 
were found with regard to the CCI (p < 0.001) and pres-
ence of cognitive impairment (p < 0.001). The group of 
patients who died within 1 year had a higher CCI than the 
patients who survived, respectively, 4.5 (standard devia-
tion (SD) = 2.6) and 3.0 (SD = 2.1). A higher percentage of 
patients in the mortality group (53.8%) suffered from cog-
nitive impairment compared to surviving patients (40.6%).

In this sub-analysis, we further studied the patients who 
died within 1 year after hospital admission. In total, 306 
patients were included, of which 151 patients in the group 
with cancer, 98 patients in the group with end-stage organ 

failure, and 57 frail older patients. In total, 80 patients died 
in the hospital (25.5%), 131 patients died between discharge 
and 3 months after discharge (41.7%), and 103 patients 
(32.8%) died between 3 and 12 months after discharge.

Clinical characteristics in three diagnosis groups

Table 2 presents the baseline characteristics and clinical 
characteristics of patients who died, subdivided into three 
groups. There were differences regarding age; patients in 
the frail group had the highest mean age of 83.0 years 
(SD = 6.9), compared to 78.9 years (SD = 8.1) in the total 
population (p = <0.001). In the group with cancer, 82.8% 
of the patients lived independently before hospital admis-
sion, compared to 31.6% in the frail group (p < 0.001).

Geriatric conditions

Frail patients and patients with end-stage organ failure had 
the highest prevalence of geriatric conditions. In the frail 
group, 71.7% presented with delirium at hospital admis-
sion and this group had a mean MMSE score of 13 points 
(SD = 7.0) indicating severe cognitive impairment. Patient 
with end-stage organ failure had a mean score on the 
MMSE of 19 points (SD = 9.1). Table 2 shows that both the 
frail group and the group with end-stage organ failure had 

Table 1.  Baseline characteristics of the complete study population.

Alive 12 months after 
acute hospitalization 
(N = 603)

Died within 
12 months after acute 
hospitalization (N = 306)

p value

Age
  Mean (SD) 78.5 (7.9) 78.7 (7.9) 0.73
Sex
  Men (%, 95% CI) 43.6 (40.7–48.6) 44.7 (39.3–50.5) 0.18
Ethnicity (%, 95% CI) 0.35
  Dutch 88.4 (85.6–90.7) 91.4 (87.8–94.1)  
  Surinam/Hindu 5.1 (3.6–7.2) 3.5 (2.0–6.3)  
  Other 6.5 (4.8–8.7) 5.1 (3.2–8.3)  
Education years
  Mean (SD) 23.3 (32.6) 25.3 (32.5) 0.18
Living situation (%, 95% CI) 0.99
  Independent 69.9 (66.0–73.4) 64.9 (59.5–70.2)  
  Senior residence 16.1 (13.4–19.3) 14.1 (10.6–18.4)  
  Old peoples’ home 8.6 (6.6–11.1) 13.7 (10.3–18.2)  
  Nursing home 3.3 (2.2–5.2) 5.4 (3.2–8.5)  
  Intermediate care 2.0 (1.1–3.5) 1.9 (0.9–4.2)  
Charlson comorbidity index
  Mean (SD) 3.0 (2.1) 4.5 (2.6) <0.001
Cognitive impairment (%, 95% CI)a 40.6 (36.8–44.6) 53.8 (48.3–59.4) <0.001
Severe impairment in ADL and IADL (%, 95% CI)b 49.7 (45.8–53.7) 62.8 (57.2–68.0) 0.21
Delirium (%, 95% CI) 27.3 (24.0–31.1) 36.8 (31.7–42.5) 0.08

SD: standard deviation; CI: confidence interval; ADL: activities of daily living; IADL: instrumental activities of daily living.
aCognitive impairment defined as Mini-Mental State Examination score of <24 points.
bSevere impairment in ADL and IADL defined as score of 8 or more impairments on the modified Katz ADL index.
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severe limitations in ADL, respectively, with modified 
Katz ADL index scores of 10.1 (SD = 3.9) and 8.1 
(SD = 4.2) compared to a mean score of 4.7 (SD = 4.0) in 
cancer patients.

Identifying limited life expectancy

The actual mortality rate within 3 months after discharge in 
the three groups is shown in Table 3. Almost 75% of the 
frail group and the group with end-stage organ failure died 
within 3 months after discharge. In 41% of the frail 
patients, and in 45% of the patients with end-stage organ 

failure, a restricted life expectancy of less than 3 months 
was noted in the hospital records.

Advance care planning during hospitalization

Table 4 gives information about advance care planning 
focused on treatment restrictions, changes in hospital treat-
ment restrictions, and palliative care during hospitaliza-
tion. Approximately, 50% had in-hospital treatment 
restrictions. During hospitalization treatment, restrictions 
of most patients were unchanged and if any changes were 
made, these were mostly on request of the patient himself. 

Table 2.  Baseline characteristics of participants in different diagnosis groups.

Total (N = 306) Cancer (N = 151) End-stage organ 
failure (N = 98)

Frailty (N = 57) p value

Age <0.001
  Mean (SD) 78.9 (8.1) 76.0 (7.2) 81.3 (8.5) 83.0 (6.9)  
Sex (%) 0.65
  Men 44.7 (39.3–50.5) 45.7 (38.0–53.7) 41.8 (32.6–51.7) 54.4 (41.6–66.6)  
Ethnicity (%)
  Dutch 91.4 (87.8–94.1) 91.4 (85.8–95.0) 88.8 (81.0–93.6) 87.7 (76.8–93.9) 0.20
  Surinam/Hindu 3.5 (2.0–6.3) 4.6 (2.3–9.3) 7.1 (3.5–14.0) 5.3 (1.8–14.4)  
  Other 5.1 (3.2–8.3) 4.0 (1.8–8.4) 4.1 (1.6–10.0) 7.0 (2.8–16.7)  
Education years
  Mean (SD) 9.7 (3.8) 10.1 (4.1) 9.33 (3.9) 8.6 (3.2) 0.23
Living situation (%)
  Independent 64.9 (59.5–70.2) 82.8 (76.0–88.0) 56.1 (46.2–65.6) 31.6 (21.0–44.6) <0.001
  Senior residence 14.1 (10.6–18.4) 11.3 (7.2–17.3) 17.4 (11.1–26.0) 17.5 (9.8–29.4)  
  Old peoples’ home 13.7 (10.3–18.2) 1.3 (0.4–4.7) 21.4 (14.5–30.1) 35.1 (24.0–48.1)  
  Nursing home 5.4 (3.2–8.5) 4.0 (1.8–8.4) 4.1 (1.6–10.0) 12.3 (6.1–23.3)  
  Intermediate care 1.9 (0.9–4.2) 0.7 (0.0–0.4) 1.0 (0.2–5.6) 3.5 (1.0–12.0)  
Social status (%, 95% CI)
  Single 30.1 (25.2–35.4) 23.8 (17.8–31.2) 29.5 (21.5–39.3) 49.1 (36.6–61.7) 0.02
  Married/living together/with child 48.7 (43.1–54.3) 55.6 (47.7–63.4) 48.0 (38.3–57.7) 31.6 (21.0–44.5)  
  Widow/divorced 21.2 (17.0–26.1) 20.6 (14.9–27.7) 22.5 (15.3–31.7) 19.3 (11.1–31.3)  
Delirium (%) 36.8 (31.7–42.5) 21.6 (16–29.0) 43.9 (34.5–53.8) 71.9 (59.1–91.9) <0.001
MMSE <0.001
  Mean (SD) 20.2 (8.4) 23.5 (6.5) 18.6 (9.1) 13.0 (7.0)  
Impairments in ADL and IADL
  Mean (SD) 6.7 (4.6) 4.7 (4.0) 8.1 (4.2) 10.1 (3.9) <0.001

SD: standard deviation; CI: confidence interval; MMSE: Mini-Mental State Examination; ADL: activities of daily living; IADL: instrumental activities of 
daily living.

Table 3.  Identifying limited life expectancy.

Total (N = 306) Cancer (N = 151) End-stage organ 
failure (N = 98)

Frail (N = 57) p value

Mortality observed within 
3 months after admission (%)a

67.2 (61.9–72.3) 59.6 (51.6–67.1) 72.4 (62.9–80.3) 77.2 (63.9–85.5) 0.03

Expected mortality within 
3 months (%)b

50.3 (44.8–56.1) 62.1 (54.3–69.9) 44.8 (35.4–54.8) 40.5 (28.6–53.3) 0.08

aThis includes both mortality during hospitalization and mortality within 3 months after discharge.
b�An expected death was defined as an expected life span of 3 months or less or if active palliative treatment or complete treatment restrictions were 
described in the hospital medical or nursing records.
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There were no differences in changes of treatment restric-
tions between the three patient groups. Patients who died 
within 3 months after acute hospital admission received 
more changes in treatment restrictions during hospitaliza-
tion compared to patients who died between 3 months and 
1 year after admission (p < 0.001). One-third of all patients 
received palliative care after hospital discharge.

Health care utilization in the last month before 
death

Table 5 contains the percentage of patients who used health 
care services in the last month prior to their death. In gen-
eral, patients with cancer had the highest rate of health care 
consumption. This table also shows similar health care 
consumption in patients with end-stage organ failure and 
frail older in the last month prior to death regarding hospi-
talizations and outpatient visits, 17% and 28%, respec-
tively. In contrast, patients with cancer had higher 
percentages of hospitalizations and outpatient visits, 
30.5% and 49.0%, respectively.

Discussion

In this study, in acutely hospitalized medical patients, who 
died within 1 year after hospitalization, we investigated the 

differences in geriatric conditions, advance care planning, 
and health care utilization, using three distinct subgroups. 
Frail patients and patients with end-stage organ failure had 
the highest rates of geriatric conditions at hospital admis-
sion, and also died most frequently within 3 months post-
discharge compared to cancer patients. Identifying the 
end-life care needs was, however, more difficult in frail 
older patients and those with end-stage organ failure; less 
than 50% had advance care planning information in their 
records. Cancer patients had the highest rates of health 
care utilization in the month before death.

We were able to demonstrate that acutely hospitalized 
cancer patients, compared to patients with end-stage organ 
failure or frailty, had a better pre-admission level of ADL 
functioning.10 All three patient groups showed a high prev-
alence of geriatric conditions. The percentage of delirium 
varied between 21% in cancer patients and 72% in frail 
patients, and the number of ADL and instrumental activi-
ties of daily living (IADL) impairments varied between 5 
impairments in cancer patients and 10 impairments in frail 
patients. Geriatric conditions cover an important part of 
end-of-life care for all three patient groups and are known 
to be associated with institutionalization, quality of life, 
and mortality.1,12

Three-fourth of the patients with end-stage organ fail-
ure and frailty died within 3 months after discharge, yet 

Table 4.  Characteristics of advance care planning during hospitalization.

Total (N = 306) Cancer (N = 151) End-stage organ 
failure (N = 98)

Frail (N = 57) p value

Treatment restrictions (%)
  No treatment restrictions 28.1 (23.4–33.4) 29.1 (22.5–36.8) 27.6 (19.7–37.1) 26.3 (16.6–39.0) 0.94
  Treatment restrictions 54.9 (49.3–60.4) 53.6 (45.7–61.4) 52.0 (42.3–61.7) 61.4 (48.4–72.9)  
Change of treatment restrictions during hospitalization (%)

  No 62.4 (56.9–67.7) 62.3 (54.3–70.0) 58.5 (48.3–67.4) 68.5 (55.5–79.0) 0.36
  Yes, on request of family 10.1 (7.23–14.0) 6.0 (3.2–11.0) 17.6 (11.1–26.0) 9.3 (3.8–18.9)  
  Yes, on request of patient 13.7 (10.3–18.0) 17.9 (12.6–24.8) 10.6 (5.6–17.8) 9.3 (3.8–18.9)  
  Yes, initiated by physician 7.2 (4.8–10.7) 6.0 (3.2–11.0) 8.2 (4.2–15.3) 7.4 (2.8–16.7)  
  Yes, on request of unknown 6.5 (4.3–10.0) 8.0 (4.6–13.4) 4.1 (1.6–10.0) 5.3 (1.8–14.4)  
Palliative care arranged after 
hospital discharge (%)

30.7 (25.8–36.1) 35.8 (28.6–43.7) 28.6 (20.6–38.2) 24.6 (15.2–37.1) 0.27

Table 5.  Health care utilization in the last month prior to death.

Total (N = 306) Cancer (N = 151) End-stage organ 
failure (N = 98)

Frail (N = 57) p value

Hospitalization (%) 24.2 (19.7–29.3) 30.5 (23.7–38.2) 17.3 (11.1–26.0) 17.5 (9.8–29.4) 0.03
Day care in hospital (%) 4.1 (2.5–7.1) 6.6 (3.6–11.8) 2.0 (0.6–7.1) 0.0 (0.0–0.0) 0.05
Outpatient visits (%) 38.2 (33.0–43.8) 49.0 (41.2–56.9) 27.6 (19.7–37.1) 28.1 (18.1–40.8) <0.001
Total (%) 41.7 (36.4–47.4) 53.0 (45.0–60.8) 29.6 (21.5–39.3) 31.6 (21.0–45.4) <0.001

Percent of people who went to the hospital for hospitalization, one-day cares or outpatients visits at least one time in the last month before death. 
Actual number of patients visited the hospital in their end-stage of life is higher than reported in this table, because of mortality during hospitaliza-
tion is included in this table.
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end-of-life care was often not arranged at time of hospital 
discharge. Presumably for physicians identification of the 
terminal phase in non-cancer patients is more difficult to 
determine.13 As earlier noticed by Christakis and col-
leagues,14,15 physicians feel poorly prepared for (end-of-
life) prognostication.

Advance care planning and customizing this planning 
at different times during the disease trajectory might assist 
professionals in discussing approaching end-of-life care 
needs with their patients. Needs of the older patient can 
change over time in terms of desired intensity of treatment, 
acceptance, and outcome measurements, especially after 
experiencing an acute hospitalization.16 Therefore, dis-
charge planning during an acute hospital admission can 
serve as a moment of reconsideration, for both the patients 
as the physician. Most of older persons do not choose 
intensive therapy, instead they prefer comforting interven-
tions.17 In a previous study, in hospitalized patients of age 
80 years and older, advance care planning helped older 
patients to formulate their wishes regarding the end-of-
life.18 This approach showed that more patients died at 
their preferred location and planning also reduced the bur-
den of caregivers.

Advance care planning might also reduce health care 
utilization in the last month of life. For instance, we dem-
onstrated a high percentage of patients who were (re)hos-
pitalized in their last month of life. Gozalo et  al.19 
reported that older patients with cognitive impairment 
had an increased risk of transitions, especially when no 
advance directives were described. Our study also 
showed that over one-third of the deceased frail patients 
together with patients suffering from end-stage organ 
failure were hospitalized in the last month before death. 
Timely advance care planning might be important to dis-
cuss desired care options, preferred outcomes, and 
decrease undesired care transitions.

This study has some limitations. All information on 
whether mortality expected was derived from the medical 
record and not by interviewing the physicians directly dur-
ing the hospital stay. Interviewing physicians might have 
given more precise information on why decisions were 
made and what expectations physicians had. On the other 
hand, important information such as the expected time to 
death should be noted in the medical record. We were also 
not able to reveal whether the hospital admissions were 
avoidable or undesirable in advance.

Strength of our study is that we used different resources 
and also had prospective data regarding the clinical condi-
tion of patients. This enabled us to include different perspec-
tives: from the patient, his carer, nurses, and physicians.

Conclusion

Patients with end-stage organ failure and frail patients had 
a poorer physical and cognitive functioning than those 

with cancer at the time of hospital admission; they had 
higher rates of delirium, cognitive impairment, and ADL 
disabilities. Patients with frailty and end-stage organ fail-
ure were not identified as approaching the end-of-life. In 
general, patients with cancer had the highest rates of health 
care utilization. Older patients with end-stage organ failure 
and frail patients had similar patterns of health consump-
tion in the last month prior to death. Early recognition and 
understanding end-of-life care needs during and after acute 
hospitalization might improve palliative care in the last 
phase of life.
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