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Abstract
Objective To determine the subsequent pattern of
emergency admissions in older people with a history
of frequent emergency admissions.
Design Analysis of routine admissions data from
NHS hospitals using hospital episode statistics (HES)
in England.
Subjects Individual patients aged ≥ 65, ≥ 75, and ≥ 85
who had at least two emergency admissions in
1997-8.
Main outcome measures Emergency admissions and
bed use in this “high risk” cohort of patients were
counted for the next five years and compared with the
general population of the same age. No account was
taken of mortality as the analysis was designed to
estimate the future use of beds in this high risk
cohort.
Results Over four to five years, admission rates and
bed use in the high risk cohorts fell to the mean rate
for older people. Although patients ≥ 65 with two or
more such admissions were responsible for 38% of
admissions in the index year, they were responsible
for fewer than 10% of admissions in the following
year and just over 3% five years later.
Conclusion Patients with multiple emergency
admissions are often identified as a high risk group
for subsequent admission and substantial claims are
made for interventions designed to avoid emergency
admission in such patients. Simply monitoring
admission rates cannot assess interventions designed
to reduce admission among frail older people as rates
fall without any intervention. Comparison with a
matched control group is necessary. Wider benefits
than reduced admissions should be considered when
introducing intensive case management of older
people.

Introduction
Efforts to improve the effectiveness and efficiency of
health services often focus on reducing inpatient stays,
the most expensive element of health care. A
systematic review found that integrated care experiments in elderly people could reduce rates of
admission, though the effects are highly dependent on
the system of care and the nature of the intervention.1
Case management of patients at risk of admission has
also been proposed as a way of reducing the risk of
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readmission, but a recent review found only limited
evidence that this approach reduces use of health
services.2
One way of identifying patients at risk of
admission is to select those with recent emergency or
unscheduled admissions. Published risk assessment
tools identify past admissions, especially unscheduled
admissions, as important risk factors for subsequent
admission.3–5 For example, a history of two or more
emergency admissions in the previous year is the
principle factor used to identify patients to enrol in an
intensive case management programme for older
people currently being introduced in the United
Kingdom by Evercare,6 an arm of the US healthcare
provider United Health Group. This initiative uses
specially trained nurses to monitor vulnerable older
people at home and is modelled on similar Evercare
interventions in the United States7 that are associated
with reduced risk of readmission to hospital.8
Evercare is not alone in using history of unplanned
admissions as a means of identifying patients at risk of
future admission. The same approach has been used as
the entry criterion for several trials9–11 and as one of the
criteria for case management in the new NHS policy
on long term conditions.12
Sometimes, outcomes of interventions are assessed
purely in terms of reduction in admissions among a
cohort of older people without any reference to a control group, the assumption being that patients
identified at high risk on the basis of their previous
admissions would continue to be at high risk of admission in the absence of the intervention.
Since April 1997, administrative data have been
available in England that make it possible to track
emergency admission patterns of individual patients.
We used these data to establish the natural history of
emergency admissions and bed use of older patients
with a history of multiple unscheduled admissions.
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Method
Hospital episode statistics (HES) contain records for all
NHS patients admitted to English hospitals in each
financial year (April 1 to March 31). Since 1997-8 HES
has contained a field—derived from the patient’s NHS
number, postcode, date of birth, and sex—that enables
separate spells by an individual patient to be tracked
within any year and in subsequent years. From the full
set of HES records for the index year 1997-8
289

BMJ: first published as 10.1136/bmj.330.7486.289 on 3 February 2005. Downloaded from http://www.bmj.com/ on 16 April 2021 by guest. Protected by copyright.

Follow up of people aged 65 and over with a history of
emergency admissions: analysis of routine admission data
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Emergency admissions and emergency bed days per person for
patients ≥65 in 1997-8: comparison of those with two or more
emergency admissions in 1997-8 (“high risk”) with general
population (England)

Results
The table and figure show that the total admissions and
bed days for older people with a history of two or more
unscheduled admissions in an index year decreased
sharply in subsequent years (table). Members of the
high risk cohort aged 65-74 had an admission rate in
the index year 1997-8 that was 20 times greater than
the rate in the general population of the same age. The
ratio fell to 5.2 in 1998-9 and 1.7 in 2002-3. For the
oldest members of the high risk cohort (aged ≥ 85 in
1997-8) the ratio of their admission rate to that of the
general population of the same age fell from 5.9 in the
index year to 1.6 in the following year and to 0.53 in
2002-3.
The 1997-8 high risk cohort was 2.9% of the total
English population aged ≥ 65 in mid-1997. The share
of emergency admissions of those aged ≥ 65 in 1997-8
accounted for by the 1997-8 high risk cohort fell from
38.2% in 1997-8 to 9.9% in the following year and to
3.2% by 2002-3.
Of the 223 993 patients aged ≥ 66 who had two or
more emergency admissions in 1998-9, 30 020 had
had two or more emergency admissions in the
previous year (1997-8). Thus the sensitivity of the criteria of being ≥ 65 and having at least two admissions in
1997-8 in detecting patients age ≥ 66 who would have
two or more admissions in the following year (1998-9)
was 13.4%.

Discussion
The analyses reported here form part of a wider evaluation of case management initiatives in the United
Kingdom.13 They show the caution that is needed when
attributing reductions in admission rates in high risk
groups to a particular intervention. A history of two or
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(n = 11 544 551) we selected a cohort of “high risk”
patients (n = 227 206) who had two or more emergency finished inpatient spells in the year, were
discharged alive at the end of their last spell, and were
aged ≥ 65 when admitted. We tracked this high risk
cohort of patients through five years of HES data
(1998-9 to 2002-3) and identified subsequent emergency admissions and the length of stay for these
admissions.
We wanted to compare the admissions and bed
days of the 1997-8 high risk cohort with the
admissions and bed days of the general population of
those aged ≥ 65 in 1997-8. To do this we needed to
allow for the different numbers at risk in the two
cohorts. One method would have been to calculate
admission rates in a particular year for the two groups
with the denominator equal to the number alive in that
year. This was not possible with our data, however, as
we did not know how many of those in the 1997-8 high
risk cohort were still alive in 1998-9 etc. We therefore
compared admission rates (and bed day rates) using
the initial sizes of the high risk and general population
cohorts in 1997-8 as the denominator in all years.
Thus, for example, the emergency admission rate for
the 1997-8 high risk cohort in 1999-2000 (0.387
admissions per patient) was the total number of
finished emergency spells in 1999-2000 (87 834) for
the 1997-8 cohort divided by 227 206. We calculated
analogous rates for members of the high risk group
aged ≥ 75 and ≥ 85.
We deliberately made no attempt to take account of
deaths of patients in the high risk groups studied as
our intention was to estimate the future emergency use
of beds by the 1997-8 high risk cohort, rather than to
estimate the admission rate for members of the cohort
alive in any given year. By modelling the impact of
including mortality in the calculations, we have
previously shown that it makes only a small impact on
the overall conclusions.13
In each year of HES data (1997-8 to 2002-3) we
counted the number of emergency admissions and
emergency bed days for all patients aged ≥ 65 in
1997-8, patients aged ≥ 66 in 1998-9, and so on. To
ensure that the denominator for the calculation of
admission rates for this population was as far as possible on the same basis as for the 1997-8 high risk
cohort, we used the Office for National Statistics’
population estimates based on the 2001 census to estimate the English population aged ≥ 65 in mid-1997.14
Thus, for example, the admission rate in 1999-2000 for
the general population aged ≥ 65 in 1997-8 was the
total number of emergency admissions for those aged
≥ 67 in 1999-2000 divided by the English population
aged ≥ 65 in mid-1997. We performed analogous
calculations for those aged ≥ 75 and those aged ≥ 85
in 1997.
To illustrate the sensitivity of being ≥ 65 and having
two or more emergency admissions in an index year
(1997-8) as a means of detecting those at high risk of
admission in the following year, we also used the HES
records to count patients who were ≥ 66 in 1998/9 and
had at least two admissions in that year and the previous year. We were unable to calculate specificities
because we did know how many patients who had two
or more admissions in 1997-8 had died before 1998-9.
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Emergency admissions and bed days per head for patients aged ≥65, 65-74, 75-84, and ≥85 in 1997-8: comparison of those with two
or more emergency admissions in 1997-8 with general population (England)
Admissions per person per year
Patients ≥65 in 1997-8:

Patients 65-74 in 1997-8:

Patients 75-84 in 1997-8:

Patients ≥85 in 1997-8:

Bed days per person per year
Patients ≥65 in 1997-8:

Patients 65-74 in 1997-8:

Patients 75-84 in 1997-8:

Patients ≥85 in 1997-8:

more emergency admissions in a year is indeed a risk
factor for future admission in elderly patients: in the
first year after the index year such patients aged ≥ 65
still have admission rates that are 3.4 times higher than
those in the general population of the same age. But
these rates are still much lower than in the index year.
In the year after two emergency admissions, the overall
emergency admission rate was reduced by 75% in
patients ≥ 65, without any intervention. Moreover,
using the criteria of being ≥ 65 and having two or
more admissions in the index year has low sensitivity in
detecting older patients who will have high admissions
in the following year.
The progressive reduction in admissions and bed
days in the “high risk” cohort is probably due both to
mortality in the cohort and to regression toward the
mean in surviving patients. These factors vary by age.
The admission rate for “high risk” patients aged 65-74
remains above that in the general population of the
same age, whereas the admission rates for the cohorts
aged 75-84 and ≥ 85 eventually fall below those for the
general population. This suggests that a larger proportion of the 65-74 “high risk” group remain at increased
risk of future admission. Further research to refine the
definition of “high risk” groups for interventions to
reduce admissions may therefore be warranted.
There has been considerable debate about the
merits of changes in admission rates as a measure of
quality of care.15 16 Within the United States, “ambulatory sensitive admissions” seem to be influenced by
quality of care. However, this may be because quality of
care is influenced by whether people have access to
primary care when they are unwell.17 18 This is less of an
issue in the United Kingdom, with its universal health
coverage. Furthermore, within the United Kingdom,
ambulatory admission rates may be substantially
affected by factors such as sociodemographic populaBMJ VOLUME 330
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tion characteristics19 and casemix.20 Nevertheless, there
is evidence within the United Kingdom that improved
primary care could result in fewer admissions for some
conditions,21 and it is therefore reasonable to expect to
see a reduction in admissions after a targeted intervention if high risk groups are followed on a longitudinal
basis. The question that we have examined is the baseline against which any apparent reduction should be
judged.
Our findings might be regarded as counterintuitive, as many would expect the admission rates of frail
older people to rise progressively as more complications ensue. If this assumption were made, interventions such as the recently announced policy of case
management for frail elderly people12 might be monitored simply by following trends in admission rates for
a target group. Our data show that this approach could
be seriously misleading and could result in the
misattribution of falling admission rates to an
intervention because the admissions would probably
decline anyway. To attribute reduced admission rates to
a healthcare intervention it is essential to compare the
intervention group with a carefully selected control
population. If a randomised trial design is not feasible
then, at the very least, admissions after the intervention
should be compared with a control group who satisfy
the “high risk” criteria used to select the intervention
group.
We did not look at the wider potential impact of
schemes for avoidance of admission on quality of life
for older people. These could have an impact on a
range of outcomes, including better health or more
effective terminal care at home, either of which could
result in a reduction in admissions compared with a
control population. We recommend that when
avoidance schemes are introduced, wider benefits than
those that narrowly affect admission rates should be
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To reduce future hospital admissions, these
patients have been targeted by interventions such
as Evercare
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The 2005 NHS policy on long term conditions
also identifies these people as a group for
intervention by “community matrons”

What this paper adds
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11

Admissions in people age ≥ 65 with two of more
emergency admissions fall in subsequent years
without any intervention and account for fewer
than 10% of admissions in the following year
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The effectiveness of admission avoidance schemes
cannot be judged by tracking admission rates
without careful comparison with a control group
14

considered, and that changes in admission rates themselves should be treated with great caution unless there
are adequate control data for comparison.

15

Contributors: All authors contributed to the design of the study
and to the authorship of the paper. HG and MD conducted the
analyses. MR and HG are guarantors.
Funding: The National Primary Care Research and Development Centre receives funding from the Department of Health.
Competing interests: None declared.
Ethical approval: Not required.

16

1

20

2
3

Johri M, Beland F, Bergman H. International experiments in integrated
care for the elderly: a synthesis of the evidence. Int J Geriatr Psychiatry
2003;18:222-35.
Hutt R, Rosen R, McCauley J. Case managing long term conditions. London:
King’s Fund, 2004.
Pacala JT, Boult C, Boult L. Predictive validity of a questionnaire that
identifies older persons at risk of hospital admission. J Am Geriatr Soc
1995;43:374-7.

17

18

19

21

(Accepted 18 January 2005)

Q&A
Anticoagulant treatment during travel
Question
How do you manage a patient who has been taking warfarin life
long and wants to go on a three month, round the world, cruise?
Her international normalised ratio is reasonably stable, but she
normally has to be retested every five to six weeks.
Richard J Young, general practitioner, Paston Surgery, Norfolk
Answer

I am by no means an expert in haematology or travel medicine, but I suspect your patient is not the first to try and leave
these civilised shores while taking an anticoagulant, so there
must be a solution. The ship’s doctor can presumably take
blood, and, though possibly not having a haematology laboratory on board, may be able to get the bloods tested when
the ship docks. Alternatively, you could give your patient a
suitcase full of treatment dose tinzaparin or enoxaparin.
John F Bolton, urology specialist registrar, Calderdale Royal
Hospital, Halifax
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Answer
There are several self managed anticoagulation systems available
in Britain. The one I’m familiar with is by Roche. The testing is
similar to that with glucostrips for diabetics, and self management
has been shown to be at least as good (if not better) than standard
management at keeping the patient within their therapeutic
range. The strips are available on prescription, but the meters
have to be bought currently.
Andrew Duncan Muir, cardiac surgery specialist registrar, Royal
Victoria Hospital, Belfast
Competing interests: I have presented at a recent conference
sponsored jointly by St Jude Medical and Roche Diagnostics on self
managed anticoagulation.
http://bmj.bmjjournals.com/cgi/qa-display/short/bmj_el;85510
This exchange was posted on the Q&A section of bmj.com. If you want to
respond to the question, or ask a new question of your own, follow the link
above or go to http://bmj.com/q&a
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People aged ≥ 65 with two of more emergency
admissions are responsible for 38% of emergency
hospital admissions in their age group
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