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Abstract

Background: Despite fast-growing ‘older old’ populations, ‘place of care’ trajectories for very old people approaching death with or
without dementia are poorly described and understood.

Aim: To explore end-of-life transitions of ‘older old’ people across the cognitive spectrum.

Design: Population-based prospective cohort (United Kingdom) followed to death.

Setting/participants: Mortality records linked to 283 Cambridge City over-75s Cohort participants’ cognitive assessments <| year
before dying aged >85 years.

Results: Overall, 69% were community dwelling in the year before death; of those with severe cognitive impairment 39% were
community dwelling. Only 6% subsequently changed their usual address. However, for 55% their usual address on death registration
was not their place of death. Dying away from the ‘usual address’ was associated with cognition, overall fewer moving with increasing
cognitive impairment — cognition intact 66%, mildly/moderately impaired 55% and severely impaired 42%, trend p = 0.003. This finding
reflects transitions being far more common from the community than from institutions: 73% from the community and 28% from
institutions did not die where last interviewed (p < 0.001). However, severely cognitively impaired people living in the community
were the most likely group of all to move: 80% (68%—93%). Hospitals were the most common place of death except for the most
cognitively impaired, who mostly died in care homes.

Conclusion: Most very old community-dwelling individuals, especially the severely cognitively impaired, died away from home.
Findings also suggest that long-term care may play a role in avoidance of end-of-life hospital admissions. These results provide
important information for planning end-of-life services for older people across the cognitive spectrum, with implications for policies
aimed at supporting home deaths.
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What is already known about the topic?

cognitive impairment affects these transitions.

What this article adds?

cognitive impairment.

Implications for practice, theory or policy

e More people will be dying in very old age and dying with dementia or cognitive impairment.
e Half the very old move in the last year of life and die away from their usual residence, but it is poorly understood how

® Prospective population-based research with very old people, including cognitive assessments, reveals patterns in individual
trajectories through care settings that routine data cannot explore.

e Although 39% of >85-year-olds with severe cognitive impairment live in the community in their last year of life, only 8% die
there, compared with 20% home deaths among cognitively unimpaired >85-year-olds.

e The proportions of very old people dying in hospitals or in care homes decrease and increase, respectively, with worsening

e Community end-of-life care provision needs to increase if more very old people are to be supported to die at home.

e Developing services and training in dementia and end-of-life care for frail older people in hospitals and care homes should
be high priority, as these are currently where most very old people die.

e As populations age, good dementia care is an increasingly crucial element of good end-of-life care in all settings.

Introduction

Dementia is an important cause of cognitive impairment in
older people, affecting more than 35 million people world-
wide in 2010"? and is forecast to increase most steeply in
low- and middle-income countries.>= It is associated with
significant disability for patients, considerable caregiver
burden and increased use of health and social services.t-10
The United Kingdom estimates forecast an increase from
approximately 750,000 individuals currently affected to
more than 1.7 million by 2051 as the population ages.®
Dementia prevalence not only increases with advancing
age but also with proximity to death across all older age-
bands.>%!1 As the fastest growing population sector in the
developed world is people aged 85 years or older, the rising
number of very old people, with or without dementia, need-
ing care towards the end of their lives is a growing public
health concern.>!13

National Health Service (NHS) end-of-life care policy
seeks to facilitate ‘good deaths’ by enabling more people to
die at home if they wish and reducing admissions to hospi-
tals in the last weeks of life.!# Place of death and changes in
locus of care before death have been suggested as quality
indicators for end-of-life care,'*!516 and provide important
information for planning and organising end-of-life ser-
vices and monitoring improvements. To date, little has been
reported about changes in place of care of older people
before death,!” as prospective studies of the population
must follow sufficient numbers to death to collect such evi-
dence.

We have previously reported transitions in care
and place of death of ‘older old’ people aged at least 85
years in the last year of life,'® 52% dying away from
their place of residence. Whether these transitions are

different for individuals with cognitive impairment has
not been investigated previously, despite the fact that
their care needs and capacity to consent may differ com-
pared with the cognitively unimpaired. The present anal-
ysis aims to identify cognitive impairment, including
dementia, among individuals interviewed for the
Cambridge City over-75s Cohort (CC75C) study less
than 1 year before they died aged 85 years or more, and
to compare place of death and end-of-life transitions in
place of residence or care experienced by ‘older old’
people of different cognitive status.

Methods
Study cohort

The CC75C study is a longitudinal population-based cohort
study of cognitive and functional changes in advanced old
age (http://www.cc75¢c.group.cam.ac.uk). The study design
and methods have been described elsewhere! %0 following
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guidelines (http://
www.strobe-statement.org/). Men and women aged 75
years or over (n = 2610) were recruited from seven
socially and geographically representative general prac-
tices in Cambridge; six practices continued in the follow-
up. Participants were interviewed in their own home at
baseline (1985-1987, response rate 95%) and re-inter-
viewed every few years. Mortality accounts for most of the
study’s attrition between interview waves: 76% overall and
even higher in older age-bands. Loss to follow-up was min-
imised by approaching relatives of participants for proxy
informant interviews if participants were too frail or con-
fused to participate themselves. Cognitive assessments at
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each survey included the Mini-Mental State Examination
(MMSE),?! and sub-samples had further diagnostic assess-
ment, the Cambridge Mental Disorders of the Elderly
(CAMDEX).2? Retrospective informant interviews con-

ducted after a participant’s death contributed to the clinical
diagnosis of dementia at death?? (see Box 1). Each CC75C
study phase was approved by Cambridge Research Ethics
Committee.

Box |. Definition of cognition and dementia status.

Cognitive status

Assessments of cognitive function in every survey included the Mini-Mental State Examination (MMSE).!” Participants with MMSE
scores from assessments conducted in the last year of life were included in the study’s primary analysis (n = 283), categorised as

‘Severe cognitive impairment’ — MMSE scores 0—17/clinical diagnosis of moderate/severe dementia.
‘Mild/moderate cognitive impairment’ — MMSE scores |8-25/clinical diagnosis of minimal/mild dementia.
‘No cognitive impairment’ — MMSE scores 26—30/dementia clinically absent.

Dementia status

Clinical diagnostic assessments, following the Cambridge Mental Disorders of the Elderly Examination (CAMDEX),'® were con-
ducted by old age psychiatrists in sub-samples of participants. Additionally, clinical diagnosis of dementia at death was made by
at least two clinicians experienced in old age psychiatry according to the American Psychiatric Association’s criteria (Diagnostic
and Statistical Manual of Mental Disorders (4th ed.; DSM-IV) for participants in CC75C’s brain donation programme. This diagnosis
was based on review of all available information, including survey data, proxy informant data, general practitioner (GP) report of
dementia diagnosis, death certificates and retrospective data from informant interviews conducted after participant’s death.'® Par-
ticipants for whom it was possible to confirm the absence or presence of dementia at death (n = 142) were included in the study’s
secondary analysis, categorised as

‘Moderate/severe dementia’ — CAMDEX assessment/consensus clinician review/death certificate recording any dementia/GP

report

‘Minimal/mild dementia’ — CAMDEX assessment in the last year of life/consensus clinician review
‘No dementia’ — CAMDEX assessment in the last year of life/consensus clinician review

Study sample

A total of 321 participants died aged 85 years or over within
a year of taking part in one of CC75C’s Surveys 1 to 7
(1985-2007), 80% of those alive at survey, see Figure 1.
Participants who had insufficient evidence to confirm pres-
ence or absence of cognitive impairment close enough to
death (n = 37), and who had no death registry residence
information available (n = 1), were excluded from analysis.
This article presents analyses of participants in terms of
their cognitive status (n = 283): similar results from analy-
ses of the smaller sub-sample with known clinical dementia
status (n = 142) are available from the authors on request.

Place of residence and place of death

Interview data (‘accommodation type when last inter-
viewed’) and death registration data (‘usual address at time
of death’ and ‘place of death”) were used to identify transi-
tions in place of residence or care between the last inter-
view and death. Community-dwelling categories were
either ‘own home’ (‘house/flat/granny flat’ regardless of
ownership) or ‘sheltered housing’ (individual apartments in
housing scheme for older people with limited support). For

analyses comparing community versus institutional resi-
dents, the category ‘long-term care’ included ‘residential
care home’, ‘nursing home’ and ‘long-stay hospital ward’.

Analysis

Analyses were primarily descriptive, but analyses of associa-
tion also explored significance of between-groups differ-
ences. Pearson’s y?> or Fisher’s exact tests were used for
differences in proportions of categorical variables, Kruskal—
Wallis non-parametric analysis of variance (ANOVA) for
differences in medians of non-normally distributed continu-
ous variables and Cochran’s Q test for differences in propor-
tions in different settings at different time-points. All analyses
were performed using Stata Version 9.2.

Results

Table 1 shows the demographic characteristics of the 283
participants stratified by cognitive status. When interviewed
in the last year before death, two-fifths had no cognitive
impairment, one-quarter had mild/moderate cognitive
impairment and one-third had severe cognitive impairment.
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Total sample in initial survey

<1 year before death
aged 285 years old

2610 One general practice dropped from study
I 5 444
v B

CC75C baseline cohort -
2166 Excluded from follow-up by design
(taking part in concurrent study,
I B moved too far away, etc)
] 59
Total sample followed-up

2107 Participants still alive
[ > 1 October 2008
v = 1 year after last full survey (Survey 7)

Total cohort deaths to date 23

2084
T - Died aged <85 years old
v i 602

Died aged 285 years old

1482 Died between surveys,
[ > >1 year
v between last interview and death

Participants available for interview 1082

Lost from follow-up

Participants in analysis of final year
transitions and place of death for
285-year-olds
320

400 Tooill 27
i = Refused 42 (in person/by family)
- Not traced
Interviewed <1 year before death Other reasons 7
aged 285 years old 79
321
i > No death certificate traced

1

v

Participants in analysis of final year
transitions and place of death for
285-year-olds with known cognitive status
283

A 4

Insufficient evidence of cognitive status
in last year of life
37

v

Participants in analysis of final year
transitions and place of death for
>85-year-olds with known dementia status
142

A4

Insufficient evidence of dementia status
in last year of life
141

Figure 1. CC75C study sampling frame: participants who died aged >85 within a year of interview with cognitive assessment
or confirmed dementia status. Flowchart illustrating how the sample for these analyses was derived from the full cohort:n = 283
people with a cognitive assessment in their last year of life and n = 142 people with confirmation of dementia diagnosis or absence

of dementia.
CC75C: Cambridge City over-75s Cohort.

The mean age at time of death of all the participants was
90.4 years (standard deviation (SD) = 4.5; range = 85-100),
median 89 years (interquartile range (IQR): 86-93) and age
at death was higher among those with greater cognitive
impairment (p < 0.001). Most were women (67%), had left
school before the age of 15 years (70%) and were widowed
(66%), especially those with severe cognitive impairment.
Approximately, half of the final interviews were conducted
in the last 6 months of life; proximity to death had no

relation to cognition. Among those whose dementia status
was known, one-quarter had no dementia, one-quarter mini-
mal to mild dementia and half moderate to severe dementia.

Address when interviewed less than a year
before death

Two-thirds of the participants were community dwelling
when last interviewed, more 85- to 89-year-olds than
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Table |I. Demographic characteristics of the sample by cognitive status.

No cognitive Mild/moderate Severe cognitive Total Significance
impairment cognitive impairment impairment of difference
between groups
n (%) n (%) n (%) n (%)
Sex
Male 44 (38) 23 (36) 26 (25) 93 (33) p=10.09
Female 71 (62) 41 (64) 78 (75) 190 (67)
Age at death (years)
Median (IQR) 87 (86-91) 89.5 (87-93) 91 (87.5-95) 89 (86-93) p <0.001
85-89 75 (65) 29 (45) 43 (41) 147 (52) p =0.001
290 40 (35) 35 (55) 61 (59) 136 (48)
Marital status?
Married 23 (20) 16 (25) 15 (15) 54 (19) p=03
Widowed 74 (64) 38 (59) 72 (71) 184 (66) p=0.3
Separated/divorced 2(2) 2 (3) (1) 5(2) p=0.6
Single 16 (14) 8(13) 13 (13) 37 (13) p=1.0
School leaving age, years®
<14 years old 76 (66) 40 (63) 79 (80) 195 (70) p =0.03
2|5 years old 39 (34) 24 (38) 20 (20) 83 (30)
Accommodation when interviewed®
Own home 78 (68) 38 (59) 35 (34) 151 (53) p <0.001
Sheltered housing 28 (24) 12 (19) 6 (6) 46 (16) p <0.001
Residential home 7 (6) 12 (19) 44 (42) 63 (22) p < 0.001
Nursing home 2(2) 0 (0) 10 (10) 12 (4) p =0.004
Long-stay hospital 0(0) 2(3) 99 Il (4) p = 0.004
Months from last interview to death
Median (IQR) 6.9 (4.3-9.2) 6.4 (3.6-9.2) 5.9 (3.6-9.6) 6.5 (3.7-9.4) p=038
0-6 months 47 (41) 30 (47) 52 (50) 129 (46) p=04
7—12 months 68 (59) 34 (53) 52 (50) 154 (54)
Total 115 (100) 64 (100) 104 (100) 283 (100)

IQR: interquartile range.
All percentages are based on the number of valid responses.

2n = 3 missing values for marital status (all with severe cognitive impairment).

bn = 5 missing values for school leaving age (all with severe cognitive impairment).

cOwn home includes living in a house, flat or granny flat. Sheltered accommodation is a self-contained apartment within a housing scheme for older
people that may include some communal areas, with or without a warden on-site. Residential home indicates a care home for less independent
residents who need help with personal care but where no nursing care is provided. Long-stay wards provide continuing care within hospital.

>90-year-olds (80% vs 59%, p < 0.001) and more men than
women (84% vs 63%, p < 0.001). A third of those with
severe cognitive impairment lived at home and 6% in shel-
tered housing. Individuals who lived in care homes at their
final interview included relatively more >90-year-olds than
85- to 89-year-olds (35% vs 18%, p = 0.001) and more
women than men (33% vs 14%, p = 0.001).

Usual address at death

According to the ‘usual address’ recorded at death reg-
istration, relatively few participants changed their
address during the last year of life. Figure 2 displays, by
cognitive status, the proportions of participants living in
different settings at death and the proportions of partici-
pants dying at different places of death. Table 2 sum-
marises the detail in Figure 2 into four residential
categories for all three known time-points in the last
year of life. By the time of death most of those with
‘no cognitive impairment’ (90%) or ‘mild/moderate

cognitive impairment’ (78%) remained community
dwelling. Participants with severe cognitive impairment
were more likely to live in care homes than in the com-
munity, although more than a third were still living in
the community at death.

Place of death

No one with any cognitive impairment died in a hospice,
the setting for only 2% (n = 6) of deaths overall. Acute
hospital deaths were the most frequent for those who were
cognitively intact (58%) or with mild/moderate cognitive
impairment (47%). A third of those with severe cognitive
impairment died in acute hospitals, while nearly two-thirds
died in long-term care (34% residential homes, 13% nurs-
ing homes, 14% long-stay wards). Care homes were place
of death for only one-tenth of those without cognitive
impairment and one-fifth of those with mild/moderate cog-
nitive impairment; a further 5% and 8% of those without
cognitive impairment and those with mild/moderate
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Usual address at death Place of death
No Haged 290 B aged 290
e [ aged 85-89
cognitive 2. Blaged 8589
impairment
70 -
(n=115) 70
60 60 -
. 50 - 50 -
v %
40 4 40 4
30 - 304
20 20
10 4 104
0+ ]
Own home Sheltered Residential Nursing Hospital Own home Shel d Hospice Residential N g Hospi Hosy
housing home home housing home home long stay acute
Mild/ B aged 290 Haged 290
moderate Daged 85-89 Daged 85-89
ags 80 - -
cognitive 80
impairment 70 1 70 -
(n=64) 60 - 60 1
50 - 50 4
% %
40 - 40 -
30 - 30 1
20 20
10 - 10 - I
0 0- : : : : :
Own home Sheltered Residential Nursing  Hospital
housing home home Own home Shel i Hospice Residential Nursing Hospital, Hospital
housing home home long stay acute
Severe B aged 290 Baged 290
cogn itive @ aged 85-89 Daged 85-89
. . 80 - 80 -
impairment
(n=104) 70 ; 70
60 - 60 -
50 50
% %
40 404
30 4 30
20 20
10 - 10
0 - 0 —. T T T
Oown Sheltered Residential Nursing Hospital Own  Sheltered Hospice Resi ial Nursing Hospital, Hospital,
home  housing home home home  housing home home long stay acute

Figure 2. Usual address at death and place of death by cognitive status. Patterns of residence (‘usual address’ registered at death)
and place of death were markedly different for people with severe cognitive impairment compared with people with no/mild/
moderate cognitive impairment.

cognitive impairment, respectively, died in long-stay hos-  viduals with mild/moderate cognitive impairment (25%)
pital wards. Dying at home was more likely among indi- or none (20%) than among individuals with severe cogni-
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Table 2. Place of residence or care less than a year before death, usual address at death and place of death — by cognitive status.

Significance of

Total

Severe cognitive
impairment

Mild/moderate cognitive

impairment

No cognitive impairment

difference between
cognitive groups

p

n (%)

p

n (%)

p

n (%)

p

n (%)

Time point

Setting

p < 0.001
p < 0.001

p < 0.001

151 (53)
148 (52)
47 (17)
46 (16)
43 (15)

p < 0.001

35 (34)
33 (32)
8(8)
6 (6)
4(4)
0(0)
63 (61)
67 (64)
63 (61)
33 (32)

p < 0.001

38 (59)
38 (59)
16 (25)
12 (19)
12 (19)

p < 0.001

78 (68)
77 (67)
23 (20)
28 (24)
27 (23)

At last survey <| year before death

Usual address at death

Place of death

Own home

p = 0.006
p<0.00l
p < 0.001

p < 0.001

0.02

P:

p < 0.001

p < 0.001

At last survey <| year before death

Usual address at death

Place of death

Sheltered
housing

0.005

p < 0.001
p < 0.001
p < 0.001
p < 0.001

p:

0(0)
14 (22)
14 (22)
18 (28)
30 (47)

7(6)

98

0.08

P:

86 (30)
92 (33)
99 (35)
130 (46)

p=06

0.07

P:

0.0l

p:

At last survey <| year before death

Usual address at death

Place of death

Long-term
care

11 (10)
18 (16)
67 (58)

Place of death

Hospital or
hospice

Total

283 (100)

104 (100)

64 (100)

115 (100)

tive impairment (8%). Only seven individuals died in shel-
tered housing, all without cognitive impairment (Figure 2,
Table 2).

Women and those aged 90 years or above were more
likely to die in care homes (men 10%, women 34%, p <
0.001; 85- to 89-years-olds: 16%, >90-year-olds: 36%, p <
0.001), especially those with severe cognitive impairment.
Of those with any cognitive impairment, men and those
aged 85-89 years died more often in acute hospitals (men:
53%, women: 31%, p = 0.008; 85- to 89-years-olds: 46%,
>90-year-olds: 31%, p = 0.05), but these age and sex differ-
ences in hospital deaths were not seen for those without
cognitive impairment (data by age and sex available on
request).

Transitions before death

Table 3 shows the significance of differences in end-of-life
transitions from the community and long-term care by cog-
nitive status. Figure 3(a)—(c) illustrates the transitions in
place of residence or care in the last year of life by cogni-
tive status, from each individual’s address when inter-
viewed less than 1 year before death, to their “‘usual address’
at death and to their place of death. For each group, the
direction of transition was mainly up the ladder of care. The
only exceptions were one cognitively intact individual who
moved from a care home to her child’s home and three peo-
ple with severe cognitive impairment who moved from
long-stay hospital wards into care homes.

Very few of those without cognitive impairment (3%;
95% confidence interval (CI): <1%—7%), and nobody with
mild/moderate cognitive impairment, had changed address.
More with severe cognitive impairment (12%; 95% CI:
5%—18%) had changed address by the time of death.
However, more than half (55%; 95% CI: 49%—61%) of all
the participants had a ‘usual address’ that differed from
their ‘place of death’, that is, their place of residence or care
changed in the period prior to death. Most of these move-
ments were into hospital, with just n = 8 (5%; 95% CI:
2%—9%) dying in a care home that was not their ‘usual
address’. Two-thirds (66%; 95% CI: 57%—75%) of those
without cognitive impairment, more than half (55%; 95%
CI: 42%—67%) of those individuals with mild/moderate
impairment and 42% (95% CI: 33%—52%) of those with
severe impairment had a ‘usual address’ that differed from
their place of death (p = 0.002; Figure 3(a)—(c); Table 3).

This trend reflects transitions being far more common
overall from the community than from institutions: 73%
(95% CI: 66%—79%) and 28% (95% CI: 18%—38%) from the
community and institutions, respectively, did not die where
last interviewed (p < 0.001). However, participants with
severe cognitive impairment living in the community when
last interviewed were the most likely group of all to move:
80% (95% CI: 68%—93%) of them died somewhere other
than their residence at last interview. No long-stay-hospital
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(a) Participants without cognitive impairment

Own home
n=78 (68%)

Sheltered housing
n=28 (24%)

Residential care home
n=7 (6%)

Care home with nursing
n=2 (2%)

Hospital: NHS long-stay
n=0 (0%)

Place of
residence
when last
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in the year
before death

76 1 27 2 6 1 2
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Own home Sheltered housing Residential care home Care home with nursing Hospital: NHS long-stay j:;a
n=77 (67%) n=27 (23%) n=8 (7%) n=3 (3%) n=0 (0%) address
at death
\ Place
\ of death
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n=23(20%) | | n=7 (6%) n=6 (5%) n=7 (6%) n=5 (4%) Al long-stay n=6 (5%) Acute n=61 (53%)

(b) Participants with mild/moderate cognitive impairment

Place of
Own home Sheltered housing Residential care home Care home with nursing Hospital: NHS long-stay residence
n=38 (59%) n=12 (19%) n=12 (19%) n=0 (0%) n=2 (3%) when last
surveyed
in the year
before death
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(c) Participants with severe cognitive impairment

\

)/
I/

Place of
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n=8 (8%) n=0 (0%) n=0(0%) | | n=35(34%) n=13 (13%) Alllong-stay n=15 (14%) | | Acute n=33 (32%)

Figure 3. Transfers in place of residence or care at the end of life of 283 study participants, (a) without cognitive impairment (n
= | 15), (b) with mild/moderate cognitive impairment (n = 64) and (c) with severe cognitive impairment (n = 104). Figure 3 traces
individual-level transitions between settings from where individuals lived at the time last interviewed less than a year before death
to the location registered as their ‘usual address’ when they died and to their place of death, showing different cognitive groups

separately.

residents moved. Everybody with cognitive impairment in
sheltered housing moved to a hospital (Table 3).

Cognitive impairment and dementia

Repeat analyses using only the smaller sample (n = 142)
with known dementia status — clinically confirmed diagno-
sis or absence — produced very similar results to those pre-
sented above for the larger sample (n = 283) with known
cognitive status but not necessarily confirmed dementia
status (data available from the authors on request).

Discussion
Summary of main findings

This is the first study, to our knowledge, comparing such
very old people (>85-year-olds) across the cognitive spec-
trum, mapping transitions in place of end-of-life care.
Mortality records were linked with prospectively collected
population-based data from cognitive assessments or clinical
diagnosis, identifying high levels of cognitive impairment

and dementia at the end of life. Less than 1 year before death,
the majority of the total sample was community dwelling, as
were 39% of those with severe cognitive impairment. By the
time of death, only a small minority had changed their usual
address, but 55% died away from their usual address. The
direction of these changes in place of residence for all cate-
gories of cognitive impairment was towards increased care,
mainly from the community to hospital, the most common
place of death for all but the most cognitively impaired. In
sheltered housing, all those with any cognitive impairment,
and two-thirds without, moved to hospital before dying. By
contrast, residents of care homes and long-stay hospitals
were more likely to have cognitive impairment and less
likely to move prior to death. There were thus fewer transi-
tions among individuals with severe cognitive impairment or
dementia overall, but those of them living in the community
were most likely to die elsewhere.

Strengths and limitations of this study

A strength of this study is its prospectively collected data
from a representative population-based cohort, allowing
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individual-level comparison of transitions in place of resi-
dence or care experienced by very old people less than 1
year before death. Study design enabled analysis not only
by cognitive status in a larger group but also by dementia
status from detailed assessments of half the sample, con-
firming similar patterns in both.

The CC75C study is the longest running cohort of older
old people followed-up with interviews even into their last
year of life. Our focus on deaths in advanced old age inevi-
tably meant that our sample, although sizeable for this age
range, indeed to our knowledge the largest in comparable
published research, is nonetheless too small to fully exam-
ine the independent effects of age and sex as well as cogni-
tion. A limitation is that information on participants’ place of
residence or care was gathered at only three time-points in
the last year of life, potentially missing intervening transi-
tions. Moreover, policy changes during the period of the
study (1985-2008), such as closure of long-stay wards, may
have influenced care options available; however, we have
previously compared CC75C study findings to national sta-
tistics and found comparable trends in place of death.'® The
study had no access to medical records that might clarify
reasons for transitions and their proximity to death.

Death certificates can be a valuable data source for
examining place of death, albeit with known limitations.2425
However, the authors recognise further validation is
required of ‘usual address at death’ data based on report
from the deceased’s key informant. In our sample, for
instance, study investigators aware of the recently
deceased’s circumstances were able to correct a few incon-
sistencies noticed.

Comparison with existing literature

The prevalence of cognitive impairment and dementia in our
study sample by the time of death is in line with findings
from the other large population-based study to examine prev-
alence of cognitive impairment and dementia before death,!!
confirming the enormous rising challenge of caring for those
approaching death in very old age.

Research on where older people with cognitive impair-
ment and dementia die is limited, and generally methodo-
logically limited by reliance on death registration: dementia
is under-reported on death certificates.?® Australian and US
studies?’?° and a cross-national European one*® examined
place of death of older people above 65 years old whose
death certificated causes of death included dementia. In these
studies, a slightly higher percentage of dementia-related
deaths occurred in care homes than among our >85-year-
olds. However, death certificate recording of dementia diag-
nosis is more likely for nursing home residents than for
individuals dying in non-institutional care settings.2®
Population-based research provides more robust estimates of
place of care, but cognitive data are rare in these research
studies.’! A Belgian nationwide mortality study through the

Sentinel general practitioner (GP) network retrospectively
reported place of death for >65-year-olds with GP-confirmed
dementia.?? In this study, 71% of those with severe dementia
died in a care home, as did 41% with mild dementia. Although
these percentages are again higher than we found, these find-
ings are in line with our findings that dying in a care home is
more likely with increasing cognitive impairment (mild/
moderate: 28%, severe: 61%). All these studies shared our
finding that hospital was the most frequent place of death for
individuals without dementia but also the second commonest
location for deaths with dementia.

Transitions in place of residence or care experienced by
older people with cognitive impairment and dementia are
poorly investigated, most research having focussed on
moves into long-term care.>®> The Longitudinal Ageing
Study Amsterdam (LASA) retrospectively investigated
transitions 3 months before death in younger old-age
ranges. Despite differences in methodology, age range and
time frame, LASA also found that 50% of individuals
changed setting shortly before death.>* However, these
Dutch findings are not stratified by cognitive or dementia
status, so no direct comparison can be drawn. The Belgian
Sentinel study investigated transitions during the last 3
months and the last week of life, stratified by mild/severe
dementia. Patients with severe dementia were half as likely
to be transferred in the last 3 months and the last week of
life compared with patients with mild dementia, in line with
our finding that severity of cognitive impairment was over-
all associated with lower proportions dying away from pre-
vious addresses. The Belgian results do not include
sufficient detail to compare whether they also found the
contrasting situation for the sub-set of individuals with
severe cognitive impairment living in the community
whom we found were the most likely group of all to move.3?
Other Sentinel programme reports highlighted admissions
to hospital as highest closest to death for all older peo-
ple.!”35 Our data suggested most transitions occurred soon
before death, but we lack data to compare time frames in
such detail. They are nonetheless consistent with data from
Western Australia showing only 5% of transitions shortly
before dying were into long-term care.?® The relative stabil-
ity of our study’s care home residence in the final year
reflects the fact that moves into long-term care in very old
age often happen before this stage.3¢

Implications

As the population ages, end-of-life care is increasingly
about providing good dementia care.!! The care setting is
an important factor and moving in the latter stages of life,
can be very distressing, especially for individuals with
severe cognitive impairment.?73% Although quality end-of-
life care indicators are complex to define and measure, 344
dying at home is often described as an important end-of-life
aim.!# Clarifying such preferences is challenging even for
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individuals without cognitive impairment,'345-48 but par-
ticularly so with dementia.*® Our finding that the majority
of ‘older old’ people died away from home, particularly
those living in the community and, of those, especially the
most cognitively impaired, may suggest that community
care could not or did not provide the support that commu-
nity-dwelling individuals (or perhaps their informal car-
ers>%) needed prior to death. We had insufficient data on
who lived alone to analyse the impact of this crucial fac-
tor,>! but our results suggest sheltered housing settings
rarely provide sufficient support for their singly dwelling
high-needs residents to die ‘in place’.

Care home residents and long-stay hospital patients had
fewer moves close to death, but it was beyond the scope of
this analysis to ascertain whether avoiding transfers up the
ladder of care achieved better deaths. Current UK policy, in
line with other countries,’>3 seeks to avoid ‘inappropriate
admissions’,'3 but what proportion of our study partici-
pants’ transitions might have been ‘avoidable’ was unquan-
tifiable. Hospital admission may have been appropriate for
many; our findings could be interpreted as showing that a
majority of cognitively intact very old people manage to
remain at home until an acute illness close to the end of
their lives.

Very old people with and without cognitive impairment
have complex care needs towards the end of their lives, and
prognostication can be difficult.*%-3438 Meeting these needs
in different care settings is an increasingly high priority, and
lack of understanding of the course of dementia is a barrier to
improving care.” There is growing evidence of inequitable
care and poor outcomes associated with hospitalisation of
older people with dementia,%0-62 prompting calls to improve
their access to palliative care.®3-% We found long-term-care
settings provide end-of-life care for a high proportion of the
oldest old with some of the highest needs in their final
‘home’. Research has highlighted challenges,’*>-67 but a UK
general practice audit showed care homes can reduce hospi-
tal admissions and increase proportions of residents dying in
the home if adequate resources allow more frequent GP and
district nursing visits.®® Community care for cognitively
impaired older people puts enormous demands on fami-
lies, 01669 increasing nearer to the end of life; so, service pro-
viders should note the high proportions of the most severely
impaired we found still living in the community less than a
year before death. Community palliative care programmes
can enable more people to die in their ‘preferred place of
death’,7%-72 but demographic projections and trends in place
of death point to an urgent need for service expansion.?>-173
Previous CC75C study findings showed markedly higher
disability levels among people dying at age 90 years or older
compared even with people dying at age 85-89 years,’ indi-
cating enormous implications for end-of-life care as life
expectancy rises. However, alongside increased community
provision for end-of-life care for the frail elderly, equally
crucial is the need to develop training and service provision

to improve end-of-life care in hospitals and care homes — the
settings where the majority of very old people die.!->%75.76
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