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Hospital admissions, age, and death:

retrospective cohort study
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Abstract

Objectives Ageing of the population brings the
possibility of increased burdens for acute hospital
services because of the marked increase in many
common diseases with age. We aimed to examine the
relation between age and use of acute services in
hospitals in the period before death in a national
sample of deaths in hospital.

Design Retrospective cohort analysis of English
hospital episode statistics database.

Setting All NHS hospitals in England.

Data set All post-neonatal deaths occurring in
English NHS hospitals during financial year
1999-2000, with episodes of care in the previous three
years determined through matching on sex, date of
birth, and postcode.

Main outcome measures Total bed days, mean and
median length of stay.

Results 253 799 in-hospital deaths were identified,
representing about 45% of all deaths occurring in
1999-2000. Patients who died in hospital spent a
median of 23 days in hospital in the three years
before death; the median rose with age up to 45 years,
but was fairly stable for ages 45 and above. The
number of admissions to NHS hospitals in the three
years before death averaged 3.6; this peaked at 10.4 in
patients aged 5-9 years and decreased with age to 2.2
in those aged 85 and over.

Conclusions The average number of bed days spent
in hospital in the period before death does not
increase with increasing age.

Introduction

With life expectancy continually increasing in most
countries, population ageing has become an important
issue worldwide. This has led to concerns about the
impact this will have on healthcare systems, given the
marked increase in many diseases with age. Public
debate over the perceived overuse of health care serv-

ices by older people has included discussions of equity,
the “fair innings” argument, and age based rationing of
health care.

One view is that the increasing numbers of older
people will inevitably result in a greater burden of
chronic and degenerative diseases, such as cardiovas-
cular diseases, osteoarthritis, cancers, diabetes, cataract
and macular degeneration, and dementia syndromes,
which will result in an increased demand for health
care and hence soaring costs.' > An alternative sugges-
tion is that the increase in total life expectancy has
been accompanied by an increase in healthy life
expectancy, due to a compression of morbidity into a
shorter period, effectively postponing the onset of
chronic diseases and associated disabilities.'** This
second scenario would result in a lower burden on
healthcare resources than the first.”

A key concern in this debate has been the
utilisation and cost of acute care. In his interim report
on estimating the resources required to run the
English health service in 2020, Wanless stated: “Age
and people’s proximity to death are the most
significant determinants of health status and health
needs, but the impact of ageing on future expenditure
is likely to be relatively small when compared to other
cost drivers.” In the acute setting, to what extent does
age, rather than proximity to death, lead to higher
costs? This paper examines that question by consider-
ing the acute phase of care provided by the public sec-
tor. We asked: does the total time spent in hospital or
the number of spells in hospital, or both, in the three
years before death vary with age?

Methods

We analysed hospital episode statistics for England. The
database  (www.dh.gov.uk/PublicationsAndStatistics/

This is the abridged version of an article that was posted on
bmj.com on 16 April 2004: http.//bmj.com/cgi/doi/10.1136/
bmj.38072.481933.EE
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Statistics/HospitalEpisodeStatistics/fs/en) holds infor-
mation on patients who are admitted, either as a day
case or as an ordinary admission, to NHS hospitals in
England. Private hospital procedures are excluded from
the database.

We identified all episodes (excluding births) for the
data year 1999-2000 (1 April 1999 to 31 March 2000)
which resulted in the patient’s death. Deaths were
matched on date of birth, postcode, and sex to the
records of all general episodes to identify all episodes
of acute care provided in the three financial years
before death (1996-7 to 1998-9) to patients who died
in hospital in the financial year 1999-2000.

For each patient we calculated the total number of
days spent in hospital and the number of separate
admissions in the year, two years, and three years
before death.

Results

Record matching identified 253 779 deaths in NHS
hospitals between 1 April 1999 and 31 March 2000. Of
these, 216 341 (85.3%) were in patients aged 65 years
or over and 72 579 (28.6%) in patients aged 85 years or
over (see table 1 on bmj.com). Nearly two thirds
(64.5%) of those aged 85 or over were female. The
average age at death was 74.2 years for males and 78.0
years for females. Diagnoses varied by age (see table 2
on bmj.com).

Time spent in hospital

Patients who died in hospital in 1999 spent a median
of 23 days in hospital in the three years before death
(table). Much of this time was accumulated during the
year immediately before death (median 18 days in hos-
pital). Time spent in hospital ranged from the day of
death only to the entire three-year period; however,
60% of all patients who died in hospital spent less than
one month in hospital over the three years before
death, and only 5% spent more than four months of
their final three years in hospital. This does not include
time spent in a hospice, nursing home, or residential
care. The median number of days spent in hospital
rose with age up to 45 years, but was fairly stable for
ages 45 and above. The patterns for the amount spent
in hospital in the one, two, and three years before death
were broadly similar.

The groups of diagnoses at death associated with
the most hospital days over three years were mental
and behavioural disorders (median 59 days), use of
other health services (for example, cancer treatment,
palliative or respite care, or rehabilitation after a stroke;
median 54 days), and diseases of the nervous system
(median 33 days).

Number of admissions

Patients who died in hospital had on average 3.6
admissions to NHS hospitals in the three years before
death. The average number of admissions peaked at
10.4 in the 5-9 years age group and then decreased
with age to 2.2 in patients aged 85 and over (figure).
The maximum number of admissions was 441. Of
patients who died in hospital, 78% had four or fewer
admissions, and only 5% had more than 10 admissions
over the three years. A very small proportion of
patients (0.03%; 78 patients) were admitted to hospital
more than 100 times in the three years before their
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Number of admissions to hospitals in the three years before death,
England, 1999-2000. Lines represent medians, boxes represent
interquartile ranges, whiskers represent 1.5 times the interquartile
range

death; 37 (47%) of these were receiving cancer
treatment, 21 (27%) were having dialysis, and 13 (17%)
had diseases requiring regular blood transfusions.

Discussion

Deaths below the age of 65 and above the age of 85
years accounted for about 15% and 29% respectively of
the nearly 254 000 in-hospital deaths occurring in
1999-2000. Neither total hospital days nor the number
of admissions in the three years before death showed
the expected positive relation to age at death. Although
the median number of days in hospital in the three
years before death increased up to age 45, it remained
fairly stable after this age. The number of admissions in
the three years before death decreased after age 25-44.

Also other studies using the Oxford record linkage
data’® provide further counterpoint to the “pervasive

Deaths in hospital, 1 April 1999 to 31 March 2000, England

Males
Age group No (%) Cumulative %* No (%) Cumulative %*
0-41 771 (0.63) 100 636 (0.48) 100
5-9 82 (0.07) 99.38 75 (0.06) 99.51
10-14 112 (0.09) 99.31 106 (0.08) 99.45
15-19 263 (0.21) 99.22 148 (0.11) 99.37
20-24 301 (0.25) 99.01 198 (0.15) 99.26
25-29 349 (0.29) 98.76 301 (0.23) 99.11
30-34 548 (0.45) 98.47 421(0.32) 98.88
35-39 753 (0.62) 98.02 670 (0.51) 98.56
40-44 1096 (0.90) 97.40 998 (0.76) 98.05
45-49 1827 (1.49) 96.50 1579 (1.20) 97.29
50-54 3212 (2.62) 95.01 2 556 (1.95) 96.09
55-59 4 505 (3.68) 92.39 3382 (2.57) 94.14
60-64 7311 (5.97) 88.71 5 238 (3.99) 91.57
65-69 11 780 (9.62) 82.74 8 288 (6.31) 87.58
70-74 18 007 (14.71) 73.12 13 844 (10.54 81.27
75-79 25 191 (20.58) 58.41 22723 (17.30 70.73
80-84 20 568 (16.80) 37.83 23 361 (17.78 53.43
85-89 17 276 (14.11) 21.03 26 190 (19.94 35.65
90-94 7 043 (5.75) 6.92 15779 (12.01 15.71
95 and over 1427 (1.17) 117 4 864 (3.70) 3.70
Total 122 422 (100) 131 357 (100)

Source: Hospital episode statistics, Department of Health.

*Cumulative percentage is presented so that the percentage of hospital deaths arising at increasing age
thresholds is readily apparent. For example, in men 58.41% of all in-hospital deaths occur in those aged 75

and over.
tExcludes newborns.
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image” described by Cohen of “an extremely elderly
and terminally ill patient consuming large amounts of
resources shortly before he or she dies” through the
use of expensive technology and treatments, multiple
admissions, and long lengths of stay.” Our sample of
patients who died in hospital showed no increase in
median total bed days or number of admissions after
the age of 45 years, and in fact the group most likely to
have had multiple admissions was children. While as a
whole the older age groups account for a larger total
number of admissions and bed days in the three years
before death, this is due to the fact that as age increases,
a higher proportion of people are in the final stages of
their lives.

Limitations

Our study included only people who died in hospital.
At all ages, 50-55% of deaths each year occur in NHS
hospitals."

Secondly, the use of hospital bed days as a proxy for
use of hospital costs assumes that patients of all ages
and diagnoses consume the same amount of resources
per bed day. This is obviously not the case: while fixed
costs such as food, maintenance, and nursing salaries
should be standard, different treatments and regimens
of care will have different costs. The care of older peo-
ple is unlikely to be more expensive: despite their
greater likelihood of comorbidity and the need for a
longer recuperation period (reflected in bed days), they
are much less likely to receive intensive care or
undergo surgery or complex interventions.

Conclusions

The average number of bed days spent in hospital in
the period before death shows no discernable increase
with increasing age. These findings concur with previ-
ous studies that have shown that the highest
proportion of costs for acute care are incurred in the
final years of life, no matter at what age this happens to
be, and that total costs of acute care are greater in eld-
erly people simply because this age group makes up a
larger proportion of dying people.™ Such findings
have important implications for understanding the use
of acute hospital resources and for distinguishing the
costs of dying from the costs of ageing.

Hospital episodes statistics (HES) data were made available by
the Department of Health.

Contributors: See bmj.com
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What is already known on this topic

Population ageing brings with it the possibility of
increased burden on acute hospital services
because of the increase in many common diseases
with age

Although average costs for acute care increase
with age, these costs are related to life remaining
rather than life lived

What this study adds

Among patients who died in NHS hospitals, use of
acute services did not increase with age in the
three years before death

The number of admissions over this period
decreased with age, and average length of stay was
stable above age 45 years

The older sector of the population accounts for a
high proportion of acute health care resources
because they are nearing the end of their lives, not
because care is individually more expensive
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A rapid grasp of the fundamentals

My 5 year old son understands that I am a “research”
doctor, not a “real” doctor, but he still struggles to work
out what exactly it is that I do. While I was trying to
explain a clinical trial, he interrupted me to say, “When
I get older, I am going to invent a new medicine; it will
be the same as the old medicine, but will have a
different name.”

With such an early and sophisticated understanding
of pharmaceutical research and development, it seems
unlikely, I guess, that he will follow me into academic
medicine.

Andrew Vickers Memorial Sloan-Kettering Cancer
Center, New York, USA
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