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Abstract

Background: End-of-life hospitalizations in nursing home residents are common, although they are often burdensome and potentially
avoidable.

Aim: We aimed to summarize the existing evidence on end-of-life hospitalizations in nursing home residents.

Design: Systematic review (PROSPERO registration number CRD42017072276).

Data sources: A systematic literature search was carried out in PubMed, CINAHL, and Scopus (date of search 9 April 2019). Studies
were included if they reported proportions of in-hospital deaths or hospitalizations of nursing home residents in the last month of
life. Two authors independently selected studies, extracted data, and assessed the quality of studies. Median with interquartile range
was used to summarize proportions.

Results: A total of 35 studies were identified, more than half of which were from the United States (n=18). While 29 studies reported
in-hospital deaths, 12 studies examined hospitalizations during the last month of life. The proportion of in-hospital deaths varied
markedly between 5.9% and 77.1%, with an overall median of 22.6% (interquartile range: 16.3%—-29.5%). The proportion of residents
being hospitalized during the last month of life ranged from 25.5% to 69.7%, and the median was 33.2% (interquartile range: 30.8%—
38.4%). Most studies investigating the influence of age found that younger age was associated with a higher likelihood of end-of-life
hospitalization. Four studies assessed trends over time, showing heterogeneous findings.

Conclusion: There is a wide variation in end-of-life hospitalizations, even between studies from the same country. Overall, such
hospitalizations are common among nursing home residents, which indicates that interventions tailored to each specific health care
system are needed to improve end-of-life care.
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What is already known about the topic?

e Nursing homes play an important role in end-of-life care as an increasing number of people spend their last days in this
setting.

e End-of-life hospitalizations in nursing home residents are common, although they often result in aggressive treatment,
inconsistent with the residents’ preferences.

e The proportion of in-hospital deaths is often considered as an indicator for potentially inappropriate care at the end of
life.

What this paper adds?

e Our systematic review found a wide variation in the proportion of in-hospital deaths between countries but also
between studies from the same country, ranging between 5.9% and 77.1%.

e More than half of all studies were conducted in the United States, and the majority of studies were limited to the place
of death.

e The few studies examining age and sex differences indicate that males were more often hospitalized at the end of life or
died in hospital than female residents, as were younger residents compared to residents of higher age.

Department of Health Services Research, Carl von Ossietzky University Corresponding author:

of Oldenburg, Oldenburg, Germany Katharina Allers, Department of Health Services Research, Carl von
Ossietzky University of Oldenburg, Oldenburg 26111, Germany.
Email: katharina.allers@uni-oldenburg.de


https://uk.sagepub.com/en-gb/journals-permissions
http://journals.sagepub.com/home/pmj
mailto:katharina.allers@uni-oldenburg.de

Allers et al.

1283

Implications for practice, theory, or policy

ning or palliative approaches.

e Countries or regions with low proportions of end-of-life hospitalizations should serve as examples to those with high
proportions to improve end-of-life care in nursing homes by adopting targeted interventions, such as advance care plan-

e Future studies should not only focus on the site of death but also examine patterns of end-of-life care.

Introduction

Even though palliative care, hospice care, and advance
care planning have become more common in nursing
homes in recent years to improve end-of-life care, these
are not yet routinely available in this setting.> Most peo-
ple wish not to die in hospital,3> but do-not-hospitalize
orders in nursing homes are rare, often not interpreted
literally or even unknown in many countries.®

Although in some situations, hospital admissions at
the end of life might be considered appropriate and una-
voidable,”# it is often critically discussed whether the
benefit of hospitalization outweighs potential burdens.
Prior research has shown that emergency department
and hospital admissions often result in various health
complications like gastrointestinal or respiratory tract
infection, delirium, functional decline, pressure ulcers, or
antibiotic-resistant bacteria in nursing home residents.?
The psychologic burden is also immense, which trans-
lates to higher emotional distress as well as a decreased
quality of end-of-life care.1%11 Despite this, mortality is
high during hospitalizations of nursing home residents213
and end-of-life hospitalizations within this population are
often considered to measure potentially inappropriate
admissions.141>

Overall, large variations in hospital deaths among the
general population were found between European
countries.® This also seems to be the case among nurs-
ing home residents. For instance, the percentage of in-
hospital deaths of nursing home residents varies widely
not only internationally (e.g. Scotland with 11%%7 vs the
United States with about 32%)'8 but also between
neighboring countries or even within countries.1419.20
Previous studies also analyzed different years or meas-
ured hospitalizations during different periods before
death.?1-23 Nevertheless, hospitalization rates of nurs-
ing home residents steadily increase as death
approaches, especially during the last month of life.242>
End-of-life hospitalizations of nursing home residents
and differences between studies have not yet been sys-
tematically evaluated, however.

Therefore, the aim of our systematic review is to sum-
marize the literature on the proportion of deceased
nursing home residents with end-of-life hospitalizations.
We also focused on the influence of age and sex as well
as on differences across countries and time periods.

Methods

A protocol was registered in the PROSPERO database
(CRD42017072276). We followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA)
statement for reporting this systematic review.2¢

Data sources and searches

The literature search was performed using PubMed,
CINAHL, and Scopus, which were searched from inception
until 24 October 2017 (see Table Al in the supplemental
appendix for the search strategy). The search was rerun
on 9 April 2019 to identify any relevant studies published
since the original search date. We used an adapted ver-
sion of the search strategy of a previous systematic review
on hospitalization in nursing home residents?” and added
search terms for end of life. In addition, we scanned the
reference lists of included studies.

Eligibility criteria

We included studies reporting on the proportion of end-
of-life hospitalizations of deceased nursing home resi-
dents due to all causes. End of life was defined as the last
month before death. Therefore, studies had to provide
information on the proportion of deceased nursing home
residents who had been in hospital during any period in
the last month of life (e.g. the last 30, 14, 7 days) or on the
proportion of deceased residents who had died in hospi-
tal (i.e. in-hospital death). Published observational and
interventional studies were eligible for inclusion. We also
included studies from countries using other terms for
nursing homes (e.g. long-term care facilities in the United
States, care homes with nursing in the United Kingdom, or
residential care facilities in Australia). We excluded stud-
ies on other kinds of institutions, such as assisted living
facilities or long-term care hospitals. We also excluded
studies limited to residents from skilled nursing facilities,
as these might be quite different compared to long-term
care residents. Interventional studies that neither
reported baseline data nor had a control group and stud-
ies with a sample size smaller than 100 deceased nursing
home residents were also excluded, as they are not con-
sidered to ensure robust and generalizable results.
Furthermore, studies limited to specific groups of nursing
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home residents, such as residents with cognitive impair-
ment or residents who died non-suddenly, and studies
referring to specific hospital admissions (e.g. specific diag-
noses) were excluded. When authors published multiple
reports based on the same dataset and outcome, only the
report with the larger sample size was included. No lan-
guage restrictions were imposed.

Study selection and data extraction

After removing duplicates, two of the authors indepen-
dently screened articles based on title and abstract for
inclusion or exclusion. The full text of all articles that met
the inclusion criteria was independently assessed by the
two reviewers, and any disagreement was resolved by dis-
cussion or by a third reviewer.

We abstracted data for study characteristics (e.g. coun-
try, data source), resident characteristics (mean age, sex,
dementia), and outcome results. We used a standardized
data abstraction form. Data extraction was performed by
one reviewer and verified by a second. Discrepancies were
resolved by discussion or by a third reviewer. When propor-
tions were not directly specified in the publication, we cal-
culated it, whenever possible, by dividing the number of
nursing home residents being hospitalized or dying in hos-
pital by all deceased residents. If the original publication
stratified its results by different groups, such as hospice ver-
sus non-hospice residents, we reported the results for all
residents. If a study examined all discharges from the nurs-
ing homes (i.e. all deaths as well as all discharges to other
facilities), we used data for deceased residents only.

Quality assessment

Two reviewers independently assessed the quality of
included studies using the Joanna Briggs Institute’s critical
appraisal checklist for studies reporting prevalence data,
which includes nine items.22 We chose this tool because
of its flexibility to be used across different study designs.??
Any disagreement between the two reviewers was
resolved by discussion. If necessary, a third reviewer was
involved. The assessment of study quality was performed
to establish the validity of studies, but it had no impact on
the inclusion or exclusion of the study.

Data synthesis

We analyzed the results using a narrative synthesis and by
calculating overall medians and interquartile ranges (IQR)
to summarize proportions derived from individual studies.
If a study reported proportions for several years, only the
latest year was included. Data analyses were performed
using SAS for Windows version 9.4 (SAS Institute Inc, Cary,
North Carolina, USA). Given the expected heterogeneity
between studies, a meta-analysis was not planned.

Furthermore, we analyzed differences between age
and sex, when reported. We also reported the influence
of facility characteristics on end-of-life hospitalizations
that were statistically assessed in at least three studies.
According to the protocol, a subgroup analysis was
planned to compare end-of-life hospitalizations between
nursing home residents with and without dementia. Since
only few studies compared those two groups and most
studies are limited to residents with dementia without a
control group, which were excluded in this review, we
decided to do a separate systematic review on this topic
(PROSPERO CRD42018104263).

Results

Literature search

The literature search resulted in a total of 1696 articles, of
which 123 were deemed potentially relevant. We excluded
85 full-text articles that did not meet the inclusion crite-
ria. Full texts could not be retrieved for two studies. A
total of 35 studies and 3 companion reports fulfilled our
inclusion criteria (Figure 1).

Study characteristics

The characteristics of the 35 included studies are shown
in Table 1. The data used were generated between 1992
and 2016. More than half of all studies are from the
United States (n=18),1820.30-45 five from Japan,*¢—0 four
from Canada,4245152 two from the United Kingdom,7,53
two from Australia,>*>> two from Germany,>>% and one
each from Belgium®® and France.>” The sample size ranged
between 102 and 2,954,276 residents.

Overall, 26 and 25 studies included in the review
reported data on all deceased residents’ age and sex,
respectively. The mean or median age in the studies
ranged from 70 to 89 years and was measured at different
points of time, for example, age at nursing home admis-
sion or at time of death. Female residents were in the
majority in 24 studies, ranging from 59.1% to 79.7%. One
study examined decedents from veteran nursing homes
with predominantly male residents.3> The proportion of
residents with dementia was reported in 15 studies and
varied between 25.8% and 90.1% (median: 60.9%; IQR:
47.1%—-68.1%).

Methodological quality and risk of bias

The quality assessment for each study is presented in
Table A2 (supplemental appendix). In a total of 25 studies
(71.4%), the sample frame was appropriate to address the
target population of all nursing home residents. In the
majority of studies (88.6%), study participants were sam-
pled in an appropriate way, and the sample size was
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Figure 1. Flowchart.

adequate in 77.1%. End-of-life hospitalizations were
measured with valid methods in most studies (74.3%).

In-hospital deaths

Overall, 29 out of 35 studies reported a proportion of in-
hospital deaths, which ranged from 5.9% in a Canadian
study?* to 77.1% in a study from Japan?® (Table 2), with an
overall median of 22.6% (IQR: 16.3%—-29.5%). Comparing
countries with three or more studies, the country with the
highest median rate of in-hospital deaths was Japan
(52.7%; IQR: 49.0%—-64.1%; n=5). The United States and
Canada had a median proportion of in-hospital deaths of
17.5% (IQR: 16.0%—22.6%; n=13) and 19.1% (IQR: 5.9%—
24.6%; n=3), respectively.

Nine studies provided sex-specific proportions of in-
hospital deaths, and this proportion was greater in males
in all studies.1420:24,3547-49,52,59 Ten studies compared age
distribution by place of death. Eight out of these 10 stud-
ies found that older residents died less often in hospital
than younger residents,20.2446-49,5259 while two studies

found no difference between the mean/median age of
those who died in a nursing home and those who died in
a hospital.’*3> Nine studies used logistic regression to
determine the relationship between in-hospital death and
age and sex. Male residents were significantly more likely
to die in hospital in four studies,3647,525% while four further
studies!®244449 found higher odds for male residents, but
the figures were not statistically significant. In one study,
female sex was associated with slightly higher odds of in-
hospital death.3® Younger age was associated with a
higher likelihood of in-hospital death in all nine studies
(Tab|e 3)‘18,24,36,39,44,47,49,52,59

Four studies assessed the time spent in hospital before
death. One study from Germany reported that the termi-
nal hospital stay lasted on average 9 days and the length of
hospital stay was 1day in 9.8%, up to 3days in 32.6% and
up to 7days in 58.8%.%0 Another study from Germany also
reported that the last hospital stay lasted less than 3 days
for 33.2% of residents who died in hospital,®° while another
study from Scotland found that of the 13 residents who
diedin hospital, 7 died within 3 days of admission (53.8%).1”



Palliative Medicine 33(10)

1286

(panuizuo))

payodal 10N

payodal 10N

payodal 10N

(%0°69) sieak €98
:98e ueay

payodas 10N

payodas 10N

(%6°'69) s1eakg 98

BLIOD Ul SJUBPISAY -
1191140 UOISN|IX]

Aels HN e Jo
sAep g UIYIIM JO ‘HN Ul P3IP OYM SIUPISAY -
(syruow € <) syuapisal wisl-SuoT -
e1491142 UOISN|oU|
e1Ep JO SIEDA € UBYY SS3| YHUM SIYIQ -
sJeaA € ueyy sso| J0j paiesado 1eyl HN -
1191140 UOISN|IX]

Aels swoy Suisanu
[e301 ABP O€ B UBY) SS3| Y1IM SJUBPISAY -
41| Jo sAep o€ 1se|
u| uojiezijeyidsoy Aue 1oy L1911 UOISN|IX]
BWOD Ul SJUBPISAY -
1191142 UOISN|IX]

HN 9y} wouy Jajsuedy Jo sAep £ ulyum
|eudsoy a1ed 91nde Ue Ul PaIp JUSPISAY -
y1eap |eydsoy-ul Joy elISID UoISn|dU|
BLOD U SJUBPISAY -
sjuaplisal andelsod pue uolleyl|iqeyay -
1191142 UOISN|IX3

sAep g uiyum |endsoy
u1 1o Ay1j19} D17 Ul P3IP OYM SIUSPISAY -
(syuow € <) syuapisas wial-8uoq -

00091 <

141

1861

9T6'LYYT

pauodas 10N

9/8'8S

£00¢—€00¢

0T0Z-000¢

010z dunf-600¢ AInf

swied ad1dsoy pue

‘swie|d |eydsoy ‘sajly Juaw|joJud
21e2IP3IAl ‘SAIN 0 d8exur

44V pue ‘swiep

9Je2Ip3IAl ‘SAIN “YVISO ‘eiep
1Insuod aJed aAnel|jed jo aSexur]

JYV pue ‘YyISO ‘swiejd aJedlpaln
‘SAIN ‘e1ep Asauns jo adexun

840°5N204D17 ‘swiejd [exdsoy pue

618 33 [BWRNNA

sc'1€ 39 I3 |IN

£'1B 39 J3IIIN

$91e1S paun

sa1e15 PauuN

s91e15 PauuN

:98e Ueay sieahg9=page sjuapisay - (860°ST:£00Z) (6T9'9€T:£00T)  LOOT 49quiad20-£00T ‘swutefd dd1dsoy ‘o) Aseiolyauaq
%6°09 :£00T 1,002 1493142 UOISN|oU| LVE9T 9ZL'19C'T Asenuer 2Je2IP3IA ‘SAIN 40 38exun oc’l®19 1 s91e1S pajun
Adeaqr syaselreq J2jua)
$92IAI9S Juoddng uonessiulwpy
(%S°) sieah g/ HN S41B4JY SUBIIDA Ul SUIAI| SUBIDIDA - Y1|EdH SUBJDIDA ‘S3|l} SI1IS1IEIS
pawodal 10N :98e ueipa |\l B149}142 UOISN|oU| pawodas 10N 80VL 1002 ABIN—-S00T sunr |BYA SJIBYY SUBIIIBA ‘SAIN ce'|e 13 AN s91e3S pavun
(Apn1s 1uawiainay
(%T°6S) qsiedhe’eg sieah 5= pase syuapisay - 900¢ 19qW2230—266T pue yijeaH ays jo s|dwes)
pawodal 10N :98e uea\ 1493142 UOISN|oU| pawodas 10N L18T Asenuer SJ9AISa1ed AjlWie) UM SMIAIDIU| PR ERAEN s91e1S pajun
euad YvISO pue
pawodas 10N pawodas 10N uoISN[IXa Se $a13s14a3oeIRYD JUBIed ON p20T p6LES 900C ‘Swie|d 24ed1P3IA ‘SAIA 40 a8ejul ¢c'|B 13 Jojesiu| s91e3S payun
uolssiwpe HN JI1ayl a40aq (@21dsoy-uou 44V pue ‘sa|iy
5(%2°L9) -s1edA  921dsoy ul pa||0JuD 10U IIM OYM SIUDPISY - pue a2idsoy) /66T J9qWaIag—-S66T  921AJSS Jo Japinoad a1dsoy ‘YyISO 2e49|IIN
%1 LY 0°'Gg :98e uea|\ 1493142 UOoISn|ou| pawodal joN L '€8T Asenuer ‘Swie|d 24ed1P3IA ‘SAIA 40 aSequl pue ojezon s91e3S payun
spaq Qg 1Se3)| e pue elep
40 s1eaA g 3sea| 1e yum HN Sulpueisasid -
341 Jo shepog
15B| 3Y} 10§ HN Ul 319M OYM Sjuaplisay - 600¢ 412qWia330—-000C Yv2ISO pue
pawodas 10N pawodas 10N 149314 UOISN|oU| v6T'vT 9LT'7S6°C Asenuer SWiIe|d 2J4edIP3IA ‘SAIN 40 38eyun e’le1sed s91e1S payun
U1eap 21043q sAep £ Ulyum HN
Ul 9J9M OYM 3503 SB PaUl}aP SIUSPIIP HN -
(sAep 0g=) suapisas wi-3uoT -
5(%9'TL) »qSie9A°G8 sieah g9= pade sjuapisay - 010Z
2%8'59 :98e ueay 1493142 UOISN|oU| pawodas 10N 86'v6€ 19qwia1das—/00z Ainf  e1ep aJ4edIpaIA pue SAIN 40 38exun oc’le1a1ed s91e1S pajun
oey SUETJEES]
BIIUBWIAP YHUM (sojeway papnaul paseadsp
SjUapISaL paseadaq %) yieap 1e ady 11391142 UOISN|IX3/UoISn|ou| 40 JaquinN 40 JaquinN ¢BIEP JO JBIA 221n0s eyeq SERIVESETEN] Asuno)

‘(AJ3unod Aq) papn|aul saIpnis ay3 4O SJ13SIIS30RIBYD BUljaseg T d|qeL



1287

Allers et al.

(panuiuo))

Joe|q
Bulaq sjuapIsal JO %06 UBYL BJOW YIIM -
S1UBPISaJ YIB|q OU YU -
Spaq 0L> -
:3.e 1By S9111|198) WOJ) SIUaPaIAQ -
BWOD Ul SJUBPISAY -
1UBWISSASSE
Yjeay SAIN 1se| Jo1je HN JuaJapjip e
0] P3JI3JSUBI] 9J9M OYM SJUPISY -
1191142 UOISN|IX]
(papnaul 1ou a1am sdnous Ajliouiw
19Y10) S1U3pa29P HN 3UYM pue oe|g -
(syuow € <) syuapisal wial-8uo -

5(%L°0L) »qs4edAT L8 s1e9A G9 = page sjuapIsay -

£00T 43qWia230-500¢

swie|d ad1dsoy pue jusiedul

pawodal 10N :98e ueay £1491142 UOISN|dU| 5SS 81067 Asenuer 2Je2IP3IA ‘SAIA 4O a8exun [ 39 Suayz s91e1S paun
yieap o3 Joud
sAep g 15e9| 18 HN € Ul SuIp|saJ SuUapIsay -
JeaA 1ad syiesp Gz 1ses| 18 Yum HN - VYISO
SUETJEEVREN-CLET sieaAgg= pase syuspisay - ‘elep uopiezijeydsoy juapedul
pawodau 10N 10} payiodas JoN 1491142 UOoISN|oU| ¥8L°ST pajiodas joN £002-666T pue JusW||0Jud 3JedIPAA ‘SAIN ¢p’|B 39 0Ud | S9)e1S paun
shep 8T ulyum
|eyidsoy a.4ed @1nde uj palp Jo HN ul paiq -
(%£°19) s1edh L'y sieah 9= pade sjuapisay - 910C elep wle R
5%6°LS :98e uea|y 1193112 uoisn|ou| 2609 a987'61T |4dy—ZT0T 4290120 SN1els [e)A pue SQIA Jo a8exun 13udau9-ujwa S31e1S payun
(%8°€9)
%E"LG 'sIedh 468
%€'8 :s1ed9A y8-G/
%80T :s4eah /-9 Su119s 2.2 JUBIRYIp B 01 981eydSIp JO swyed 9a1dsoy pue juanedul
(4awiayz|y 404 %9°€ :sJeaAG9>  SABpP g UIYIIM JO HN B Ul PaIp OYMm S3Uapada( - £002 12qWa23Q—£00T 2Je2IP3IA pUE ‘3|1} JOJRUIWIOUIP I CRE)
Ajuo) paniodau 10N sdnoug a8y /89T VLE0EST Aenuer 2Je2IP3Al ‘SAIN JO 93exun] J3Ud3ID-UB|WI | s91e1S pajun
SIUBPIIBP 07> YHM S3l
1191142 UOISN|IX3
SuI119s 2482 JUBIRYIP B 01 981eYdSIP JO
sAep g UIYlIM 10 HN B Ul PaIp OYM SIUapada(Q -
(syuow € <) syuapisas wial-3uoT - swied ao1dsoy
sieah G9= pase syuapisay - £002 12qWa230-5002 pue juanedul ‘o)1 Atedlyauaq e 1
pawodal 10N pawodal 10N e1491142 UOISN|oU| 90C'€T 889'ST6 Asenuer 2Je2IP3IA ‘SAIA 4O a8exun PEVEEILRINET] s91e1S palun
Aoy ayy Suines)|
Jayye sAep € ueyy asow ou paip SuineH - ((D11-SD) ®48D WuaL
Anjoey Apnis e -8uo1 Jo salpMs aAlel0qe||0D)
ul 91| Jo sAep Q€ 1se| ay3 Jo ST Juads Sulney - S00C sjuapuodsal Ajlwey pue jjeis
%L 8L pawodas 10N ©1J91142 UOISN|oU| oT€ Sax3 Asenuer—zooz Ainr YUM SMBIAIIU| YIeap-Jaly ov’|B 19 3UeO|S s91e1S palun
|eadsoy ay3 01 HN ay3 wouy padieyasip
Buiaq jo sAep 8T uiyum jedsoy aya ui
(%6'19) steak £ 48 Palp 40 HN 33 Ul paIp oym syuapisal ||y - €102 J2qua1das—z10z elep
2%9'95 :98e ueay e1491142 UOISN|oU| 979 065°6€ 1970100 SN1e1s [_UA pue SIA JO a8e)uI]  g;'|B 19 [weyniy s91e1S pajun
sjuaplisal
BIIUBWAP YUM (sojeway paseassp
Sjuaplisal paseada %) yieap 1e ady 11391142 UOISN|IX3/UoISn|ou| 40 JaquinN Jo JaquinN ¢B1Ep JO JBDA 22.4n0s eleq ICRIVESETCN| Asuno)

(panunuo)d) ‘1 ajqeL



33(10)

icine

Palliative Med

1288

(panuiuo))

(%C19)

a%T'ET sIBAGe=
a%C '8y :SIB9A 1658
a%S'6¢ :S1edA 8-/

Aioey 317 4o jeudsoy e
UBY} 9410 SUOIILIO| Ul P3IP OYM S|eNPIAIPU| -
149D UOISN[IX]
Syiesp Oz 1ses| 1e Yiim sall|ioey -

00¢ 42qW3230-£00¢

pawodas 10N Q%6 :SiedApL > 1493142 UOISN|oU| 09 6LET Adenuer  spJodaJ 2J4ed Y3|eay SAIRASIUIWPY R ERETNEIN] epeue)
2Jed [euos.ad Jo andsau
BulnI923. 350U} ‘Sa131|10B) 24ED A1El|[Bd
pue uoney|iqeyas paredIpap ‘sawoy
»(%9°29) dnou3 y3jesy |ejusw ul 3ulIN220 syiea(q -
2%L'TT :sieahge= |endsoy e 01 payoeire HN -
2%L°0C :S1edh v6-06 149}1ID UO0ISN[IX]
2%6'9¢ ‘sieak 68-58 uoissiwpe |eydsoy Jo shep o€ M palqg -
>%T°'1C :s1eahy8—08 HN papuny Ajpiignd Suipueisaaid - ejep Ajjoes yum pajuswsaddns
2%8'TT :SJeah6/—S L sieah G9= pasde syuapisay - 6661 ‘Y3e3H JO AAISIUIA BYI WOy
pawodal JoN 2%L"[ :S1edhy/—S9 149314 UOoISn|ou| pawodal joN STV VT 1sn8ny—966T |UdY elep dAleJIS|UIWpe Alepuodas 25’12 19 082D epeue)
(%8'85) s1eak £'98 el 800C slaquiaw
%1'89 :98e uea\ uoISn[oXa Sse sa13s1IaYeIEYD JUBlIed ON pawodal joN 6TT 19qwia29q-900Z AeIN Allwey y3m smalAIalul wody eyeq 16| 39 ueuysLy epeue)
$91e21411432 Yieap
40 MaIABL pue ‘(SAIN-IVY) 195 eleq
(%£°6L) sieaAg'gg eldId WINWIUIA--}USWINIISU| JUDWISSISSY
pawodal 10N :98e uea\ uoISn[IXa Se sa13s14a3oeIRYD JUBIed ON T 8TT €T0C YoJBN—0TOZ |4dy  3udpIsay ‘S}eyd |edIPaW JO MIIADY y1']E 32 UBUYSLIY epeue)
HN 9Y3 03 pa1ywpeas
pue pagieydsip aJam 32U0 OYM dsoy] -
HN 3y3 woJy pasdieydsip
9q 01 paaJSe pue (yuow 7<) Aeys |eudsoy
Suo| e aAey 03 paydIpald a1am oym asoy] -
149D UOISN[IX]
|endsoy ut 4o
[%LL) sieak9 98 HN 3y} Ul palp OYym su3pISal paseaddp ||V - 00T (ma1nad
%S9 :98e ueay 1493142 UOoISn|ou| T ;20T Jaquiandas—666T [Udy 1eyd) spJodals awoy SuisanN os’|E 12 Oyezaye | ueder
2(%€°TL) -s4edA T L8 elIad 2002 49qwia23a-z00¢ sylWe3ay| pue
pawodas 10N :98e uea uoISN[IXa Se $J13s14a3oeIRYD JUBlIed ON 5€8 S/TY JaqWianoN ejep AaAuns |euoneN emeSe]-epoulys ueder
2(%L1L) -s1eakg g8 24e2 9)dsas Ag paJanod sjuspisay -
2%8°'ST :98e uea B1J9}JD UOISN[IX] pawodas 10N V9T €T0T ‘0T0T ‘200C elep ASAINS g1 39 IysiueyeN ueder
(%5°0£) sieahg'gg LD ez
pawodal 10N :98e uea uoISN[IXa Se $J13s14a3oeIRYD JUBlIed ON iR74 8STT 600C saJleuuolsanb HN pue jwesay| ueder
J4e15 SulIPsunod
,sieakgr/g8 el pue ‘si1aA132Jed ‘sasinu Jo sajou
>%T°06 :98e ueal uoIsn[oxa se sa1s1IdYeIRYD JUIed ON T oIET 8007 dUn(—866T |dy  ‘S91ED1413430 Y3eap ‘Spaodad |edIpalAl op’|B 12 OUBIIH ueder
BWOJ Ul SJUIPISAY -
SIUIPIIAP 0T UBY} SS3| YHM S3 44V pue 3|i4 S22IAISS
B1J9JID UOISN[IX] (21dsoy-uou 40 J3pIN0Id ‘swie|) 921dSOH
(4ownayz|y 1oy 5(%6°0L) -s4edh /98 (syruow g€ <) syuapisal wial-SuoT - pue 221dsoy) £00¢ 419qwi290-5002 pue juanedu ‘9|14 Asediyauag
Ajuo) psyiodau 1oN :98e uesiy 1193142 UoIsn|ou| 0€0VT T9'LyL Adenuer 24edIP3IA puUE SAIA J0 d8exur] '€ 32 uayz $331e1S PayuN
sjuaplisal
BIIUBWIAP YUM (sojeway paseadsp
S1UapIsal paseadsq %) Yieap je asy 1431142 UOISN|IX3/UOISN|ou| 40 JaquinN J0 JaquinN <BIEP JO JBIA 924n0s eleq SERVEIETEN] Asuno)

(panunuod) °t 3jqeL



1289

Allers et al.

‘AjJusppns-uou palp oym syuapisas ayy 01 Ajuo Ajdde elnuswsp pue ‘xas ‘98e Joj e1ep {(9T =u) Syieap UIPpPNS JO JaqUINU USAIS 3yl pappe am ‘(98 =u) AjJusppns palp 10U pey sjuapisaJ 1eyl paJinbal euad uoisnjaul Apnis,
‘porsad uonejuaws|dwi-aid Jo dnoud au1aseq/|0J1uod Ul papn|aul SJUaPISaY,
'S]UBPISaJ BWOY SulsiNU PIsEIIIP Ul PRIS3IAUI Ajuo aJam am se a|dwes Apnis [e101 ay) Woly siayip ajdwes,
‘uonealjgnd ay3 ul UaAIS e1EP UO pPaseq SIAM3IABJ a1 Ag pale|ndjed,

‘Y1eap Jo swi ay) Joj pariodad (Ajo1dxa) 10u enuswap/ady,

*Apnis aA1l2adsau ay) ul papinoid 24am 953Y) J9ASUSYM paliodal 4. U011I3||0d B1ep JO YIUO|Ae

*(pa31e[najea aq p|nod 1o uaAIS a1am sade|d [ewdap papinoad) adeld |ewidap auo Yyum pariodal ale suolliodoid
*3§1] J0 pud 11073 ‘4auonoeid |e4auas 1o ‘A|I0e) 24D pase |e1USPISAL 14DJVY ‘DJed WISY-8Uo| 1)1 (3|1} 924N0SDJ BAUE {YY ‘WIISAS Suipiodas pue uo1Ied411IRd ASAINS BUIJUO 1YYISO ‘dwoy Sulsinu HN ‘39S elep wnwiuiw :SaN

sue|d aduelsnsul yyeay

(%L°0L) 9Y1 Jo spJodad pue suejd saueinsul 1oMdodau
qs1edh £'p8 0002 Ul HN € 03} pajywpe A/maN - y1|eay |e1o0s ay} 40 DIAISS [ed1paW uojuedwod yIm
pawodas 10N :98e ueay B149}142 UOISN|oU| 16 6L T00Z-000T 9y3 Ag suoljeuiwexa wouy eyeq 00'|® 13 Yjoiwey Auewusn
10T pue seModau
(%8'69) 0T0Z U9M13q HN € 03 pajliwpe AjmaN - uouedwod
sieahg'g8 sieah g9= pase syuapisay - 10 12qWa230-0T0T YUM ggSI9||V
%I €Y :98e uea B143}14 UOISN|oU| pawodas joN 87€'L9 Asenuer elep swie|d duesnsul YijeaH pue uuewyjoH Auewusn
zToz W ggHodal
PaIp OYM SdUR.4 Ul SIUSPISDI PISEIIDP ||V uoluedwod yum
paiodal 10N pawodas 10N 1493142 UOISN|oU| S0LE 229°0L €T0C elep Aanins 46’1 32 ULON ouely
(%6'89)
sieahgg euad 900¢ 4290320-900C
%2'S9 :98e uea\ uoISn[oXa se sa1s1IdYeIEYD JUIed ON p8TE L0VTT J9quiaydas S2JIBUUOIISAND [leW PaINIINIIS  4¢'|E 19 3PUD aQ wnig|ag
(303f04d yieaqg pooo ay]) sp4odas
juapisal ‘@sn Aemyied a4ed 103
pue syieap jo sypne aAdadsoud
elaId pue ‘sAanins JaSeuew 4Jvy ‘SdO
pawodal 10N pawodas 10N uoISn[IXa se $a13s14a1oeIRYD JUSed ON ST 5L9T 600¢ [4dy—800¢ |1dy PUE }JB1S 4DVY YHM SMIIAIRIU| <¢'|e 13 AsJoH eljessny
5(%9°€9)
sieahg'gg elRMId s¥T0Z 419qW223Q0—¢T0T 24ed annel|jed isijedads
+2%T 0E :98e ueay uoISn[IXa Se Sa13s14a3oeIRYD JUBIed ON v S€LT Asenuer 40 Apnis |eluswiiadxa-IsenD 6| 39 uewdey) eljesisny
weJSoud (HD4SD) soWoH
(%19) 9Je) Ul JJ0MaWel] SpJepuels
qsleahgg ploo ay3 ul Suizedidinied aiam eyl
%S LYy :98e ueay uoISN[IXa Se $J13s14a3oeIRYD JUBIed ON 8¢ e TT0Z ABIN—-800TZ dunf HN wouJ} spJ023J Ajlep pue sajoN PR ERICTIVN N
»(%6'19)
¢sieah 98 el 102
%L :98e uea\ uoISn[oXa se sa13s1IaYeIEYD JUdlIed ON 8 0zT Asenuer—e10z AN M3IAJ 90U 3D 1B 12 duednul4 N
SUETJIEY]
BI3UBWAP YHUM (sojeway papnoul paseassp
S1USpISaL paseadaq %) Yieap e a8y 1491142 UOISN|IX3/UOISN|ou| 40 JaquinN J0 JaquinN <PIEP JO JBIA 924n0s eleq SERVEIETEN] Aiuno)

(penunuo)) ‘1 3lqeL



1290

Palliative Medicine 33(10)

Table 2. Results of the studies included.

Country References Year of data Proportion of residents with Proportion of
hospitalizations during the last in-hospital
month of life deaths

United States Cai et al.30 2007-2010 Last 30days of life: 33.0%?2 -

United States Caietal.3t 2000-2009 Last 30days of life -

2000: 24.8%
2009: 33.3%

United States Gozalo and Miller32 1995-1997 Last 30days of life: 42.0%2 -

United States Intrator et al.33 2006 - 17.5%

United States Kelly et al.3* 1992-2006 - 22.6%

United States Levy et al.3 2005-2007 - 13.4%

United States Li et al.3¢ 2003-2007 - 2003:16.5%

2004:17.2%
2005: 17.0%
2006: 16.5%
2007:16.3%

United States Miller et al.3” 2009-2010 Last 30days of life: 30.9% 15.0%

United States Miller et al.38 2000-2010 Last 30 days of life: 29% 16%

United States Mukamel et al.3° 2003-2007 - 20.3%

United States Mukamel et al.18 2012-2013 - 31.7%

United States Sloane et al.*° 2002-2005 Last month of life: 25.5%? 8.4%?

United States Temkin-Greener et al.*! 2005-2007 - 17.4%

United States Temkin-Greener et al.20 2003-2007 Last 30days of life 2003: 20.6%
2003: 31.9% 2004: 20.5%
2004: 33.4% 2005: 20.5%
2005: 33.8% 2006: 20.3%
2006: 34.1% 2007: 20.3%
2007: 34.7%

United States Temkin-Greener et al.*? 2012-2016 - 31.20

United States Teno et al.®? 1999-2007 Last 7 days of life -

1999: 15.0%
2007: 14.8%

United States Zheng et al.** 2005-2007 - 25.6%:2

United States Zheng et al.* 2005-2007 Last 30days of life: 33.0%? -

Japan Hirano et al.*® 1998-2008 - 77.1%

Japan Ikegami and lkezaki*’ 2009 - 52.7%2

Japan Nakanishi et al.48 2007, 2010, 2013 - 46.9%2

Japan Shinoda-Tagawa and 2002 - 64.1%

Ikegami*®

Japan Takezako et al.>° 1999-2004 - 49.0%2

Canada Krishnan et al.14 2010-2013 - 5.9%

Canada Krishnan et al.>! 2006-2008 Last month of life: 69.7% -

Canada McGregor et al.52 1996-1999 Last 30days of life: 30.6%2 24.6%

Canada Menec et al.* 2003-2004 - 19.1%

UK Finucane et al.?? 2013-2014 - 10.8%?

UK Kinley et al.>3 2008-2011 Last month of life: 34% 27%

Australia Chapman et al.>* 2012-2014 - 24.9%2 b

Australia Horey et al.>® 2008-2009 - 14.2%®

Belgium De Gendt et al.>® 2006 - 19.7%

France Morin et al.>” 2013 - 25.3%

Germany Allers and Hoffmann?5>° 2010-2014 Last month of life: 51.5% 29.5%

Last week of life: 37.4%
Germany Ramroth et al.62 2000-2001 - 28.9%

Proportions are reported with one decimal place (provided decimal places were given in the publication or could be calculated).

aCalculated from data given in the publication.

bData refer to control group/baseline group or pre-implementation period.
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Table 4. Influence of facility characteristics on end-of-life hospitalizations.

Facility characteristics 0
(increase of end-of-life
hospitalization)

>
(no significant association)

\

(decrease of end-of-life
hospitalization)

Menec et al.2*
Temkin-Greener et al.*
McGregor et al.52

For-profit ownership

Small NH size

Staffing capacity/higher number  —
of registered nurse hours per
resident per day

Availability of physicians -

Lietal.3®

McGregor et al.52
Temkin-Greener et al.#

Liet al.3®

Shinoda-Tagawa and lkegami*®
Krishnan et al.>!

Miller et al.38

Temkin-Greener et al.4!

Ilkegami and lkezaki4’
Krishnan et al.>t

Lietal.3®

Takezako et al.>°
Shinoda-Tagawa and Ikegami*®

NH: nursing home.

A study from Japan showed that 18% of those who died in
hospital died within 24 h of admission.*?

Hospitalizations during the last month of life

Twelve out of the 35 studies (eight from the United States,
two from Canada, and one each from the United Kingdom
and Germany) assessed the proportion of residents being
in hospital during the last month of life and found propor-
tions ranging from 25.5% to 69.7% (Table 2).20.25:30-
32,37,38,40,45,51-53 The overall median of the 12 studies was
33.2% (IQR: 30.8%—38.4%).

Only one study examined the influence of age and sex
on hospitalizations in the last month of life. Logistic
regression was used in this study, and male sex was asso-
ciated with a higher likelihood, whereas older age was
associated with a lower likelihood of hospitalization in the
last month of life (Table 3).32

Besides in-hospital deaths (n=29) and hospitalizations
during the last month of life (n=12), only one further
period was assessed. Two studies examined the hospitali-
zations in the last week of life, reporting a proportion of
end-of-life hospitalizations of 14.8%*3 and 37.4%?2> (Table 2).
Differences by age and sex were not assessed.

Longitudinal trends

Four studies, all from the United States, assessed trends
over time.20313643 Two studies analyzed a period of
5years,293% one of 9 years*3 and one of 10years3! up to the
year 2009. Findings varied between studies. While in two
studies, in-hospital deaths and hospitalizations during the
last 7days of life remained virtually unchanged,3*3 one
study found an increase in hospitalizations during the last
30days of life from 24.8% in 2000 to 33.3% in 2009.3!
Another study found an increase in the likelihood of in-
hospital death in a multivariable analysis between 2003

and 2007, as well as in the proportion with hospitaliza-
tions during the last 30 days of life.2°

Influence of facility characteristics on end-
of-life hospitalizations

Facility characteristics reported in at least three studies
were for-profit ownership, smaller nursing home size,
higher number of registered nurses, and availability of phy-
sicians (Table 4). The nine studies included were from the
United States (n=3),363841 Canada (n=3),24°152 and Japan
(n=3).474950 The results were rather inconclusive. While
two studies found that for-profit facilities had higher odds
of in-hospital death,?**! two others reported no significant
differences.3%52 Four out of five studies reported no associ-
ation with respect to nursing home size.36:41:49,5152 While in
some studies a higher number of registered nurses or a
higher availability of physicians was associated with a
decreased chance of end-of-life hospitalization,3%4%50 oth-
ers reported no significant results.3841.47,51

Discussion
Main findings

We systematically examined the epidemiology of hospitali-
zations shortly before death and found the proportions of
in-hospital deaths ranging from 5.9% to 77.1% across stud-
ies, with a median of 22.6%. In studies assessing the last
month of life, there was less heterogeneity, with about
one-third of residents being hospitalized within the last
month of life. More than half of all studies were conducted
in the United States. The majority of studies reported pro-
portions of in-hospital deaths, and only one-third of stud-
ies assessed other periods during the last month before
death. Most studies indicate that males were more often
transferred to hospitals at the end of life and died in
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hospital than female residents, as were younger residents
compared to residents of higher age. However, few studies
examined differences between age and sex, and only four
studies assessed trends, showing mixed findings.

On one hand, we found varying prevalences of end-of-
life hospitalizations across countries. Overall, the highest
median proportion was reported for Japan, with more than
half of residents dying in hospital.*¢-4° One explanation for
frequent end-of-life hospitalizations in Japan compared to
Western countries is that many Japanese nursing homes do
not provide 24-h nursing care.*” The study with the lowest
proportion of in-hospital deaths is from Canada. The
authors suggest as one reason that this low proportion may
be related to a full-time nurse practitioner who is available
within the facility as well as the high frequency of advance
care planning.1* The latter might be supported by our find-
ing of lower proportions of in-hospital deaths in countries
that already have comprehensive advance care planning
programs (e.g. Australia, Belgium) compared to countries
with less implementation of advance care planning (e.g.
Germany, Japan). Advance care planning aims to define a
person’s preferences regarding future medical treatment
and care before their health deteriorates.5? In this way,
unwanted transfers to hospital at the end of life can be
reduced, while the use of palliative care, the quality of life,
and patient satisfaction with care can be increased.16263
Instead of life-prolonging treatments, palliative care
approaches and quality of life seem to play a more impor-
tant role in some countries like the Netherlands.166* For
instance, the majority of residents with dementia had a pal-
liative care goal on the day of death in a Dutch study
although advance directives were rare.® Furthermore, the
availability of skilled nursing home professionals and medi-
cal resources probably explain why in some countries a
greater percentage of residents die in the nursing home
instead of a hospital.16:66

On the other hand, even in a given country, the propor-
tions of in-hospital deaths varied widely, for example, rang-
ing from 8.4% to 31.7% in the United States. Our findings are
in line with those of Temkin-Greener et al.2° and Levy et al.,®”
who found substantial, though much smaller, variation
across different regions in the United States. This is also con-
sistent with a French study showing major regional differ-
ences.”” Explanations for such variations discussed by the
authors include different state regulation policies?° as well
as differences in region-specific end-of-life practices and
medical cultures as well as varying perceptions with regard
to hospitalizations.>” In addition, several studies found that
advance care planning or the presence of advance directives
including do-not-hospitalize and do-not-resuscitate orders
as well as hospice care were associated with lower propor-
tions of end-of-life hospitalization, irrespective of the coun-
try where the study was conducted.20:32,33,45,54,56

With increasing age, residents are less likely to be
transferred to hospital near end of life which suggests less

aggressive treatment in older age. Although the findings
on the influence of sex on end-of-life hospitalizations are
less conclusive, some studies indicate that male sex was
associated with higher proportions and odds of end-of-life
hospitalizations, including when controlling for age. These
sex differences were also found when assessing all hospi-
talizations of nursing home residents, not restricting to
end of life,?7 as well as for populations outside the nursing
home.6 This suggests that men may receive more aggres-
sive treatment compared to women. The reasons for
these differences, however, are not clear.27.68

Besides the above-mentioned aspects, there might also
be other relevant resident as well as facility-level charac-
teristics predicting end-of-life hospitalizations. We
assessed the influence of facility characteristics on end-of-
life hospitalizations and found inconclusive results.
However, we only included facility characteristics that
were reported in at last three studies to be able to draw
robust conclusions and hence not included all potential
characteristics that might have an influence. However, a
general problem is that many variables are not operation-
alized uniformly and results are therefore difficult to com-
pare. For example, seven studies investigated the influence
of the length of nursing home stay with different opera-
tionalization (e.g. categorical, with long-stay (=90days) vs
short stay (<<90days), or continuous, in mean number of
days) and showed inconclusive findings.14:18,20,32,35,49,59

Furthermore, the time or period at which a study was
conducted may also play a role, as, for example, advance
care planning has become more common in recent years.
Overall, we found only four studies investigating trends
over time, which were all conducted in the United States,
analyzed data only up to 2009, and showed inconclusive
findings. Also, when comparing temporal trends for in-hos-
pital deaths, no clear pattern could be observed. However,
comparability is limited due to the heterogeneity of the
studies. Nevertheless, studies from the United States found
that an increasing number of nursing homes introduced
initiatives that aim at reducing potentially avoidable hos-
pitalization.5%7° Those initiatives show promising results,
especially by integrating advanced practice registered
nurses and interdisciplinary support teams.”®72 This might
indicate a shift to an improvement of end-of-life care.
However, more studies reporting on trends and including
more recent years are needed to support this conclusion.

It is important to bear in mind that we included all stud-
ies reporting a proportion of end-of-life hospitalizations,
irrespective of whether or not this was the primary out-
come. Therefore, we included studies that focus on differ-
ent research questions, such as racial disparities, advance
care planning interventions, palliative care consultations,
or the effect of hospice use on terminal hospitalization.
Moreover, three studies focused on only one facility and,
therefore, their generalizability might be limited. Although
we included 35 studies in our review, not all of these
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studies used end-of-life hospitalizations as a main outcome,
and only some studies assessed differences between age or
sex (n=15). Out of 35 included studies, 12 studies focused
on the last month and just 2 studies on the last week of life,
while the majority of studies reported in-hospital deaths
only. Thus, important information about the extent and
patterns of end-of-life hospitalizations may be missed.*
Furthermore, just four studies examined length of stay of
the last hospitalization, finding that large proportions of
residents died shortly after being admitted to hospital.
Clearly, more research on hospitalizations in this vulnerable
phase of life is needed.

Strengths and limitations

This is the first systematic review that summarizes the
existing evidence on the frequency of end-of-life hospi-
talizations in nursing home residents. However, there are
some limitations that must be considered. We might have
missed studies that did not focus on end-of-life hospitali-
zations but mention such a proportion in the full text.
However, we used a comprehensive search strategy and
screened more than 100 full texts and the references of all
included studies, resulting in 35 studies being included in
this systematic review. Furthermore, we did not exclude
studies based on language or time period.

While some studies compared death occurring in nurs-
ing homes to those in hospital only, other studies exam-
ined the place of death also, including death at home, at
other facilities or in hospice, which might lead to small
differences in the relative proportions when comparing
the frequency of in-hospital deaths between those stud-
ies. However, as only very few residents die outside the
nursing home or the hospital, these differences should
have little effect on our findings.

To increase comparability, we excluded studies on spe-
cific subgroups, such as cognitively impaired residents or
sudden deaths. However, the included studies focused on
various kinds of research questions, for example, compar-
ing hospice versus non-hospice residents or identifying
racial differences. In addition, populations varied widely;
for example, studies consisted of residents with different
life expectancies, and one study included only veterans.
Therefore, comparability is limited. In addition, differ-
ences between health care systems as well as types of
long-term care facilities limit comparability between
countries. Nevertheless, this review provides a compre-
hensive overview of the global extent of hospitalization of
nursing home residents near the end of life.

Conclusion

There is a wide variation in the proportion of nursing
home residents with end-of-life hospitalizations not only
between countries but also between studies from the

same countries. Overall, hospitalizations at the end of life
are common among nursing home residents. Countries or
regions with low proportions should serve as examples to
those with high proportions to improve end-of-life care in
nursing homes by adopting targeted interventions, such
as advance care planning or palliative approaches. Future
studies should not limit their focus on the location of
death but also examine the patterns of care during the
last weeks of life as well as time spent in hospital before
death. Moreover, studies outside the United States that
stratify findings by age and sex as well as studies on trends
over time are warranted.
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