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Imminence of death among hospital 
inpatients: Prevalent cohort study

David Clark1, Matthew Armstrong2, Ananda Allan3, Fiona 
Graham4, Andrew Carnon3 and Christopher Isles5

Abstract
Background: There is a dearth of evidence on the proportion of the hospital population at any one time, that is in the last year of 
life, and therefore on how hospital policies and services can be oriented to their needs.
Aim: To establish the likelihood of death within 12 months of a cohort of hospital inpatients on a given census date.
Design: Prevalent cohort study.
Participants: In total, 10,743 inpatients in 25 Scottish teaching and general hospitals on 31 March 2010.
Results: In all, 3098 (28.8%) patients died during follow-up: 2.9% by 7 days, 8.9% by 30 days, 16.0% by 3 months, 21.2% by 6 months, 
25.5% by 9 months and 28.8% by 12 months. Deaths during the index admission accounted for 32.3% of all deaths during the follow-
up year. Mortality rose steeply with age and was three times higher at 1 year for patients aged 85 years and over compared to those 
who were under 60 years (45.6% vs 13.1%; p < 0.001). In multivariate analyses, men were more likely to die than women (odds ratio: 
1.18, 95% confidence interval: 0.95–1.47) as were older patients (odds ratio: 4.99, 95% confidence interval: 3.94–6.33 for those who 
were 85 years and over compared to those who were under 60 years), deprived patients (odds ratio: 1.17, 95% confidence interval: 
1.01–1.35 for most deprived compared to least deprived quintile) and those admitted to a medical specialty (odds ratio: 3.13, 95% 
confidence interval: 2.48–4.00 compared to surgical patients).
Conclusion: Large numbers of hospital inpatients have entered the last year of their lives. Such data could assist in advocacy for these 
patients and should influence end-of-life care strategies in hospital.
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Original Article

What is already known about this topic?

•• Understanding of the high proportion of deaths occurring in hospital is well established.
•• Some data exist on the proportion of patients in hospital likely to benefit from palliative care.
•• There is evidence of difficulty in making the transition to palliative care for patients in hospital.

What this study adds?

•• This is the first study of its kind to establish the proportion of hospital inpatients who die over a period of 12 months from 
a given date.

•• The study shows how the likelihood of death in 12 months is related to male gender, age, admission to a medical specialty 
and social deprivation.

Implications for practice, theory or policy

•• In order that appropriate care plans can be made and delivered for patients, there is a strong need for hospitals to adopt a 
more vigorous approach to identify patients who are entering the last year of their lives.

•• We contend that the culture and organisation of hospitals need to become more attuned to the high proportion of inpa-
tients in imminent need of end-of-life care.
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Introduction

There is growing interest in the challenge of providing 
appropriate end-of-life care to an ageing population, as 
demands on services increase and as expectations of 
patients and families change.1,2 The role of the hospital in 
the delivery and planning of such care is of major signifi-
cance, partly because so many patients die there, but also 
because hospital admission provides an opportunity to 
identify those who may be approaching death.3,4 The 
likelihood of dying in hospital varies across countries, 
but is generally high. One recent study involving 36 
national jurisdictions ranked Scotland 12th from the top 
for the proportion of all deaths occurring in hospital 
(59%); Japan (78%) had the highest proportion of hospi-
tal deaths.5 A study of six European countries found sig-
nificant national variation in the proportions of all deaths 
that occurred in hospital, from 33.9% (Netherlands) to 
62.8% (Wales).6 Older people are those most likely to die 
in hospital. The European study showed that in Scotland, 
among those aged 80–84 years, 62.3% of all deaths were 
in hospital. In England, the greatest proportion of hospi-
tal deaths is in the 65–84 years group, at 61% of all deaths 
for this group.7

A 2001 study in one hospital in England found that 23% 
of the total inpatient population was identified by staff as 
having palliative care needs and/or being terminally ill, 
and 11% were considered suitable for referral to a special-
ist palliative care bed.8 A more recent study in two English 
hospitals using case notes to examine for evidence of pal-
liative care need according to Gold Standards Framework 
(GSF) prognostic indicator criteria and including the views 
of medical and nursing staff and patients (or consultees) 
found that 36.0% of patients were identified as having pal-
liative care needs.9 In an Australian hospital network, 35% 
of acute inpatients were identified as having palliation as 
the goal for their long-term care.10 In a group of 14 Belgian 
hospitals, 9.4% of inpatients were identified as ‘palliative’ 
by the medical and nursing staff.11

Such studies are useful in establishing two factors: the 
propensity to die in hospital and the proportion of patients 
in hospital at any one time who may have palliative care 
needs. A third perspective can be contributed by assess-
ing the proportions and characteristics of those in hospi-
tal who are nearing the end of life and using that to shape 
packages of care for those patients. Knowing more about 
this group would create greater possibilities for advance 
care planning for groups of patients, even if individual 
prognostication is problematic.12,13 In an acute hospital in 
New Zealand, it was found that 19.8% of inpatients 
included in a census met at least one of the GSF prognos-
tic indicators, suggesting that they were likely to be in the 
last year of life;14 but it is not known if the prognostica-
tion proved accurate. We set out to answer two questions 
in the Scottish context. First, what proportion of 

inpatients in Scotland’s teaching and general hospitals on 
a given date will die during the index admission and 3 
months, 6 months, 9 months and 12 months later? Second, 
how does the proportion vary by age, gender, specialty 
and deprivation score?

Participants and setting

We chose those hospitals in Scotland in which most 
acute clinical activity occurs, the teaching (n = 7) and 
large general hospitals (n = 18), as agreed by others. We 
established how many inpatients, excluding geriatric 
long stay, were in these hospitals on the census date of 
31 March 2010. Teaching hospitals accounted for 4829 
patients; general hospitals for 5914. A patient was 
counted as being in hospital overnight on 31 March 2010 
if they had a Scottish Morbidity Record Scheme 01 
(SMR01) episode where the admission date was 31 
March 2010 or earlier and where the discharge date was 
1 April 2010 or later. The source of the hospital data was 
the national SMR01, which records all inpatient and day 
case discharges from non-obstetric and non-psychiatric 
specialties in National Health Service (NHS) hospitals 
in Scotland.

Methods

We provided statistical summaries for all data using num-
bers and percentages of deaths at 7 and 30 days, 3 months, 
6 months, 9 months and 1 year from the census date. We 
used multivariate logistic regression models, using R 
3.0.1, to determine whether there was any association 
between potential predictor variables and mortality at 1 
year, adjusting for the possible confounding effect of age, 
gender, a measure of deprivation and whether admission 
was to a medical or surgical specialty. A univariate logis-
tic regression analysis, also using R 3.0.1, was under-
taken to examine the relationship between age and 
mortality. The measure of deprivation used here is the 
Scottish Index of Multiple Deprivation 2009 (SIMD09), 
an area-based deprivation score which groups the Scottish 
population into five equal quintiles, with quintile 1 repre-
senting the 20% most deprived areas in Scotland and 
quintile 5 the least deprived.15 The National Records of 
Scotland office provided information on deaths including 
the date of death.16

Results

We identified 10,743 hospital inpatients on the census 
date. More were women (54.7%) than men (45.3%). 
Most (64.1%) were aged 65 years or older. A dispropor-
tionate number of admissions belonged to the two most 
deprived quintiles (50.1%), and more patients had been 
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admitted to a medical (63.1%) than to a surgical spe-
cialty (36.8%).

Table 1 shows that 2.9% had died within 7 days of the 
census date, 8.9% by 30 days, 16.0% by 3 months, 21.2% 
by 6 months, 25.5% by 9 months and 28.8% by 12 
months.

Descriptive analysis showed that men were more likely 
to die than women for the majority of age groups at each 
follow-up time interval (Table 1 and Figure 1). The mortal-
ity rate rose steeply with age and was three times higher at 
1 year for patients aged 85 years and over compared to 
those who were under 60 years of age (45.6% vs 13.1%; p 
< 0.001) (Table 1).

The univariate logistic regression showed that every 1 
year increase in age at the census date was associated with 
a 1.04 fold increase in the mortality odds.

In multivariate analyses, men were more likely to die 
than women (odds ratio (OR): 1.18, 95% confidence inter-
val (CI): 0.95–1.47) as were older patients (OR: 4.99, 95% 
CI: 3.94–6.33 for those who were 85 years and over com-
pared to those who were under 60 years), deprived patients 
(OR: 1.17, 95% CI: 1.01–1.35 for most deprived compared 
to least deprived quintile) and those admitted to a medical 
specialty (OR: 3.13, 95% CI: 2.48–4.00 compared to sur-
gical patients).

Of the patients, 9.3% died during the index admission, 
and this accounted for 1001 (32.3%) of all 3098 deaths 
within the 12-month follow-up period. Around 70% of the 
deaths (2147 of 3098) occurred more than 30 days after the 
census date. The 2097 patients who survived the index 
admission but died within 12 months of the census date 
required a further 4231 hospital stays (subsequent to the 
index stay) between 31 March 2010 and their respective 
dates of death.

Discussion

Our study quantifies the large number of hospital patients 
who are within the last year of life and produces findings 
relevant to health-care priority setting. The likelihood of 
death during the 12 months after our census date was more 
closely related to age and admission to a medical specialty 
than to male gender and social deprivation. We have also 
shown that most of the deaths occur after discharge from 
hospital and not during the index admission.

Despite the difficulty of prognosticating for individual 
patients, the scale of the issue revealed here requires a 
response from both policymakers and clinicians. Our find-
ings support the various initiatives currently underway to 
raise the profile of end-of-life care in the hospital. Best 
known of these, and currently the subject of much debate, 
is the Liverpool Care Pathway (LCP);17 whatever the out-
come of decisions about what should replace the LCP,18–20 
the need is clear for some structured approach to the iden-
tification and care of patients in hospital in the last days of 

life – shown in our data to be 9% of the hospital popula-
tion. In Ireland, a wider ‘systems approach’ has been 
developed known as the Hospice Friendly Hospitals 
Programme, which seeks to promote improved end-of-life 
care as part of the ‘core business’ of the acute hospital.21 
Advance Care Planning with hospital patients likewise 
seeks to promote good end-of-life care at a point where 
patients become incapable of participating in medical 
treatment decisions.22 Such interventions would benefit 
from more detailed knowledge of the imminence of death 
in the hospital population, as described here.

A recent study has highlighted the mismatch between 
current best practice recommendations on transitions to 
palliative care in acute hospitals and the observed clinical 
reality.23 Two key barriers were identified: (1) the internal 
momentum of the hospital towards cure inhibited clini-
cians from standing back and thinking about the overall 
goals that should inform patient care and (2) decision-
making was consultant led, with junior members of the 
team and particularly nursing colleagues much less 
involved in discussion about the goals of care. Our data 
help inform how the approach to such issues might be tar-
geted in the first instance.

The current UK General Medical Council guidance on 
end-of-life care requires doctors to ensure that death 
becomes an explicit discussion point when patients are 
likely to die within 12 months and places a strong emphasis 
on patient choice rather than ‘medical paternalism … how-
ever benignly intended’.24 The 2010 document The Route 
to Success in End of Life Care – Achieving Quality in Acute 
Hospitals, produced by the National End of Life Care 
Programme for England, makes a particular point of 
addressing not only a clinical audience but also board 
members and senior managers, indicating the need for ‘a 
commitment to support and review end of life care ser-
vices’.25 This study supports clinicians and managers to 
give greater priority to the identification of patients at the 
end of life and to encourage a more proactive response to 
their needs.

Strengths and limitations of the study

We are not aware of another study of this type, which 
requires sophisticated techniques of record linkage that 
connect data from the hospital system with national death 
registration data. We provide an analysis covering all 
teaching and general hospitals in Scotland in a method that 
could be (where facilities and laws allow) replicated else-
where. We have not yet been able to establish predictors of 
death within 12 months that relate to clinical or health 
indicators, such as diagnosis, co-morbidities or previous 
use of services.

The study is designed as a prevalent cohort study. There 
are certain implications to this design. One aspect is that 
patients with longer hospital stays will have a larger chance 
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of becoming part of the ‘sample’ (though we would regard 
ours more properly as a ‘population’). Indeed, the proba-
bility of being sampled is proportional to length of stay 
(also known as length-biased sampling). This means that 
the results are not meaningful for individual patients, 
though of course that is not the stated interest of this arti-
cle. But we must acknowledge that our results are likely to 
be different from a study where sampling was done on day 
of admission to hospital (an incident sample). Our study is 
intended to inform system-level debate about care of the 
hospital population in relation to end-of-life issues. An 
incident sample would inform thinking about the assess-
ment of patients for end-of-life care needs, as they came 
into the hospital. Our sampling may also have influenced 
the relation between deprivation and mortality – with the 
possibility that more deprived patients are likely to be hos-
pitalised longer.

Conclusion

We have shown in the Scottish context that almost 1 in 10 
patients in teaching or general hospitals at any given time 
will die during that admission. Almost 1 in 3 patients will 
have died a year later, rising to nearly 1 in 2 for the oldest 
groups. Hospitals are clearly an important context for 
end-of-life care, yet there are still difficulties in making 
the transition to palliative care and in implementing inter-
ventions for the imminently dying. In order that appropri-
ate care plans can be made and delivered for patients, 
there is a strong need for hospitals to adopt a more vigor-
ous approach to identifying patients who are entering the 

last years of their lives. We contend that the culture and 
organisation of hospitals need to become more attuned to 
the high proportion of inpatients in imminent need of end-
of-life care.
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