THE LONDON SCHOOL
oF ECONOMICS AnD
POLITICAL SCIENCE

LSE Research Online

Raphael Wittenberqg, Luke Sharpin, Barry McCormick,
Jeremy Hurst

Understanding emergency hospital
admission of older people

Report

Original citation:

Wittenberg, Raphael, Sharpin, Luke, McCormick, Barry and Hurst, Jeremy (2014) Understanding
emergency hospital admission of older people. Report, 6. Centre for Health Service Economics
and Organisation, Oxford, UK.

Originally available from the Centre for Health Service Economics and Organisation

Study was funded by the Department of Health

This version available at: http://eprints.lse.ac.uk/60622/

Available in LSE Research Online: January 2015
© 2014 Centre for Health Service Economics and Organisation

LSE has developed LSE Research Online so that users may access research output of the
School. Copyright © and Moral Rights for the papers on this site are retained by the individual
authors and/or other copyright owners. Users may download and/or print one copy of any
article(s) in LSE Research Online to facilitate their private study or for non-commercial research.
You may not engage in further distribution of the material or use it for any profit-making activities
or any commercial gain. You may freely distribute the URL (http://eprints.Ise.ac.uk) of the LSE
Research Online website.

http://eprints.lse.ac.uk


http://www.lse.ac.uk/researchAndExpertise/Experts/profile.aspx?KeyValue=r.wittenberg@lse.ac.uk
http://www.chseo.org.uk/index.html
http://eprints.lse.ac.uk/60622/

Centre for
O Health Service Economics
& Organisation

Understanding emergency hospital
admissions of older people

Raphael Wittenberg | Luke Sharpin
Barry McCormick | Jeremy Hurst

Report No. 6, December 2014




Understanding emergency hospital admissions of older people
Raphael Wittenberg, Luke Sharpin, Barry McCormick and Jeremy Hurst
Report No. 6

First published in December 2014 by:
Centre for Health Service Economics & Organisation (CHSEO)
New Radcliffe House, Radcliffe Observatory Quarter, Woodstock Road, Oxford OX2 6GG

All rights reserved. No part of this paper may be reprinted or reproduced or utilised in any
form or by any electronic, mechanical or other means, now known or hereafter invented,
including photocopying and recording, or in any information storage or retrieval system,
without permission in writing from the publishers.

Corresponding author(s):
Raphael Wittenberg

Senior Research Fellow, Centre for Health Service Economics & Organisation
raphael.wittenberg@chseo.org.uk

Luke Sharpin
Assistant Economist, Centre for Health Service Economics & Organisation
luke.sharpin@chseo.org.uk

Barry McCormick
Director, Centre for Health Service Economics & Organisation
barry.mccormick@chseo.org.uk

Jeremy Hurst
Independent Consultant, Centre for Health Service Economics & Organisation

Acknowledgements

The research team are grateful to the Department of Health for funding this study. We wish
to thank a group of experts who provided advice at a workshop held in December 2013 and
a number of community geriatricians who responded to a survey. We are grateful for advice
from Maria Aragon, Matthew Cooke, Dan Lasserson, Jackie Morris and Louella Vaughan.


mailto:raphael.wittenberg@chseo.org.uk
mailto:luke.sharpin@chseo.org.uk
mailto:barry.mccormick@chseo.org.uk

Table of contents

EXECULIVE SUMIMEBIY ..oiiiiiiiiiiieitieeeteeeee ettt i
IO 1 oY [ T3 £ o o PR 1
2. BACKGIOUND .. 3
e K BY T BNUS ..o 6
3.1. Emergency hospital @dmMISSIONS .........ccvviiiiiiiiiiiiiiiiiiiiiieeee ettt 6
3.2. Emergency admiSSION FALES ........cceviiiiiiiieiiiiiiiiiiiieiieeeee et et e e et et ettt e e e e et e e e ee e e e e e e e e eeeeeeees 7
3.3. Comparison of emergency and elective admission rates..........ccccoveeevvviviiiiiiiieeeeeeennnns 7
3.4. Source of emergency admMiSSIONS ........ccvvviiriiiiiiiiiiiiiiiie ittt 8
3.5. Accident & Emergency atteNUanCES. ...........ovvvviiiiiiiiiiiiiiiiiiiieeeeeee et 9
3.6. Bed days of emergency admiSSIONS...........ceiiiieeriiiiiiiiiis et e e 11
3.7. Rates of bed days of emergency SPellS.......cccooeiviiiiiiiii e 11
3.8. Emergency spells by 1ength of Stay ..........ccovvviiiiiiiiiiiiiiiiiiie e 12
3.9. Emergency hospital admissions of older people..........ccccooeviiiiiiiiiiiiiienieee e, 13
3.10. Variation in emergency admiSSIiON FAtES........ccceiiiiiiiiiiiie e ee et e e 16
700 I O =T 0] 4 1 = T T = S 17
312, SUMIMEIY ..ttt ettt e e ettt et e e e e ettt e ee e et e e e et e e e er e b a e e e e e e e eenrnnnaaneeeeeas 18
4. Trends by health CONAItION ... 19
4.1. Trends by OPCS MaiN PrOCEAUIE .......coevviviiiiiiiiiiiiiiieeieee ettt 19
4.2. Trends by ICD Chapter: OVEIVIEW .........couuviiiiiiiiiiiiiiiiiiiieiieeeeeee et ettt e e 21
4.3. Ambulatory care-sensitive CONAItIONS .........cciiiiiiiiiiiiiiie e 22
4.4. Trends for SPecific CONAItIONS.......c.cciiiiieice e 22
4.5, SUMIMAIY ...ttt e ettt e e e e e et e e ee e e e e e e e et e e e et b e e e e e e et eenrranaaaeeeeeas 23
Annex 4.1: Trends by individual ICD ChaPLEN ............uuuuiiiiiiiiiiiiiiiiiiiiiiiiiieeiieeeeeeeeeeeaees 25
Annex 4.2: Trends for specific CONAILIONS..........ccoiiiiiiiiiiii e 28
T 1= 0 0 = T Lo N =T o 33
5.1. Underlying demand for emergency hospital inpatient care..........ccccoeeeeevvveeiviiinneeenn. 33
5.2. DEMOGraphiC CHaNQE .......coiiiiecee e e e e e e 33
5.3. Change in social attitUdES ..........uuoiiiieieieeeiee e e 35
5.4. Epidemiological Change ... 35
T T B LY o] 117 1[0 o PO 37
5.6. Changes in the effective demand for emergency admissions..............ccccovvvvvveeneenns. 37
5.7. Age, cohort and period effeCtS ... 39
5.8 SUIMIMAIY ..o e ettt e e e e et e e e et e e e e e e e e e e rrba e e eeeas 40
Annex 5.1: Age Period Cohort methodology ...........oouuiiiiiiiiiiiiicce e 42
6. SUPPIY SIAE FACTOIS ...t e e et e e e e e e e e ara s 44
6.1. TechnologiCal AdVANCE ...........uuuuiiiii i e e e e e eee s 44
6.2. Organisational changes in in-patient emergency Care..........cccccvvveveeeiieieieeieeeeeeeeeee, 46
6.3. Real resource changes in emergency inpatient Care...........ccccvvvvveviiiiiiiiiieeeeeeeeeeeee 47
6.4. Changes in real COStS per admMiSSION............iiiiieiiiieiiiiias e e e e e e e eees 48
B.5. SUMMAIY ..t e e ettt e e et e e ettt e e e e et e e aeeraaaaaee 49
7 POLICY AITVEIS L. 50
7.1, EXpenditure growth ... 50
7.2. The A&E waiting time target..........coooiiiiiiiii 51
7.3. The NEW GP CONTIACT .. .. eeeeieeeeiiee e a et e e e e 53
7.4. PaymeNnt DY FESUILS .. .oovii it e e e et e e e et e e e e e eae 54

7.5, Care ClOSEI 10 NOMIB ... nn 54



7.6. Summary ......cooeeveviieenes

Annex 7.1: Surges and lulls in the increase in emergency admiSSIiONS................eeeeeeeeennes
Annex 7.2: Expenditure and the Period effeCt ...

8. Scenarios for future trends

8.1. Projections based solely

on changes in numbers of older people ...........cccvvveeerennn.

8.2. Projections based on continuation of past trends in admission rates..............cccc.......
8.3. Projections based on analysis of age, cohort and period effects ............cccvvvveennenn.
8.4. Bed days and 1ength Of StAY ........cciiii i

8.5. Discussion of scenarios .
9. ConclusionS....cccccevvevevennenn.
References.....cccoveveeiiiiinninnnnn,



Executive Summary

All developed countries face the problem of the affordability of high quality world class health
care, in the face of a combination of ageing populations and continuing technological change
in medicine, at a time when their economies are experiencing weak, if any, sustained
economic growth. In England, following a period of no real terms growth in NHS budgets,
commentators have pointed to increasing numbers of hospital admissions to illustrate the
healthcare funding challenge.

The aim of this study is to gain an improved understanding of the rise in emergency hospital
admissions for older people over the period 2001/02 to 2012/13 and to formulate evidence-
based scenarios for possible future trends in older emergency admissions in England. It has
extended the scope of the findings of earlier studies through: a focus on older people and
especially the oldest old, aged 85 and over; more extensive examination of bed days and
lengths of stay as well as admissions; inclusion of more recent trends; a clear distinction
between demand, supply and policy drivers of trends; an examination of trends for specific
health conditions; an analysis of age, cohort and period effects explaining the increase in
admissions; and development of evidence-based scenarios for future trends in older
emergency admissions. This provides a lens to consider the pressure on resources.

Trends in older emergency admissions and bed days

Emergency admissions for people aged 65 and above in England have increased year on
year since 2001/02. They rose by 45.6% from 1.52 million admissions in 2001/02 to 2.21
million in 2012/13. While the total number of emergency admissions increased only
marginally after NHS expenditure was held constant in real terms from 2010/11, the number
of emergency admissions of older people has continued to rise to 2012/13. The rate of
emergency admissions of older people per thousand older population has increased by
almost 26% over this eleven year period 2001/02 to 2012/13 (or by 25% on an age-
standardised basis). Rates have increased monotonically with age: while the rate rose by
only 10% over the period for the 65 to 69 age group, it rose by 50% for the 90 and over age

group.

Neither the increase in emergency admission rates over the past eleven years nor the rate
reached in 2012/13 is unusual by international standards. Within the UK, the emergency
admission rate per 1,000 population (all ages) was 73 in England and 91 in Scotland at the
end of the 1990s. By 2009/10 England and Scotland had rates of 100 and 99 respectively.
English rates were then similar to Scottish rates, which had risen during the 2000s albeit not
as rapidly as English rates. There have been reports of rising emergency admissions from
several countries outside the UK (Jones 2011), but international comparisons are
complicated by scarcity of comparable trend data. OECD Health Data (OECD 2011) show
that the UK had lower rates of total hospital admissions involving at least one overnight stay
than the OECD average: the UK rate was only 87% of the OECD average.

The total number of bed days following emergency admissions of people aged 65 and over
has fallen. This is remarkable viewed from the perspective of a decade ago when the
projected rapid rise in numbers of older people suggested a likely rise in need for hospital
capacity. The number of bed days fell from 22.0 million in 2001/02 to 20.0 million in
2012/13, a decline of 9.1%. It fell by 14.0% by 2007/08 and then rose again by 1.9%
between then and 2012/13. Bed days decreased for people aged 65 to 84 but increased for
those aged 85 and over. The age-standardised bed day rate per thousand older population
fell by 25% over the eleven year period. This fall facilitated the rise in emergency admissions
by creating the necessary capacity to admit more patients. The recent news focus on



pressures on capacity from rising admissions should not be viewed without recognition of the
reductions in pressure from falling bed days.

There is considerable variation in emergency admission and bed rates among older people
between different areas of England. Differences in need for care account for only a small
part of this variation (Redding et al 2014). This suggests that there remains scope for further
convergence between areas in emergency admissions and bed days of emergency care for
older people.

The most dramatic increase has occurred in London, which now has the highest rate of
emergency admissions for people aged 65 and above. Had London experienced the same
growth in rates as the South and East of the country, there would have been 60,000 fewer
emergency admissions in 2012/13. This comparatively high growth in London, which is seen
for people aged under 65 as well as for people aged 65 and over, cannot be explained by
faster increase in the older population of London than of other regions.

The divergence of trends for emergency admissions of older people and bed days
associated with these admissions is due to two factors. First, the number of short spells (0 or
1 day) rose far faster than the number of longer spells (2 or more days), 192% in comparison
with 20%. Second, the average length of stay of longer spells fell. Lengths of stay have fallen
consistently during the period, by 25% in all, with slightly smaller proportionate declines for
the younger old: a 19% reduction for 65 to 69 year olds compared to a 29% reduction for
those aged 90 and over. This reduction in length of stay of emergency patients appears to
have been closely associated with the introduction of case-based, ‘Payment-by-results’
(PbR) which was introduced in a staged fashion across hospitals between 2003/04 and
2009/10. In addition, the imposition of a 30% marginal PbR tariff for ‘excess’ emergency
admissions above the 2008/09 level may have contributed to bringing the overall growth in
emergency admissions to a halt after 2010/11.

Total A&E attendances (all ages) have increased over the last decade. They have risen by
32% since the introduction of Walk-in Centres in 2003/04, with almost 70% of the growth
occurring in ‘'minor’ (type 2 & 3) units. However, it is major (type 1) units that remain the most
important source of emergency admissions, since the proportion of A&E attendances that
lead to emergency admission from type 2 and 3 units is small. Strikingly, the number of
attendances in type 1 units rose by only 6.4% between 2007/08 and 2012/13. This suggests
that the increase in demand at the major units has been relatively modest. The proportion of
attendances at these units which have led to an emergency admission has risen but the rise
for older people has been small.

The rise in numbers of admissions of older people was accompanied by an increase in the
proportion of admissions involving procedures (including diagnostic procedures). The
number of older emergency admissions which involved a procedure rose by 47%, from
500,000 to 735,000, between 2007/08 and 2012/13. The number of admissions with no
procedure in contrast rose by only 10%. The proportion of admissions which involved a
procedure rose from 27% in 2006/07 to 33% in 2012/13.

The numbers of emergency admissions rose between 2001/02 and 2012/13 for almost all
the main ICD chapters, with the sole exception (among chapters with over 10,000
admissions) of neoplasms, where the numbers fell by 9%. The majority of ICD chapters,
however, saw a fall over this period in numbers of bed days. The exceptions were: rises of
less than 50% for diseases of the respiratory system; injury, poisoning etc.; endocrine,
nutritional and metabolic diseases; and diseases of the digestive systeml; and rises of over
50% for three chapters: diseases of the genitourinary system; infectious and parasitic

! After allowing for coding changes



diseases?® ; and diseases of the ear. There were especially large rises for pneumonia and flu
and for urinary tract infection, which are among the conditions for which admissions have
been classed as potentially avoidable.

Major drivers of trends in older emergency admissions

The underlying demand for emergency inpatient care in old age has been affected by rising
numbers of older people and also by changes in the health state of the older population. The
rise in numbers explains only around one-third of the rise in emergency admissions of older
people. Reductions in the incidence and prevalence of serious illnesses and accidents in
successive birth cohorts of the population have reduced the underlying demand for
emergency admissions, as discussed below. Changes in attitudes, including arguably rising
risk aversion among the public and among health and social care staff may have affected
underlying demand. The increased scope for urgent and emergency care to diagnose and
treat health conditions, and associated greater awareness of the rising effectiveness and
availability of specialist diagnostic services and of urgent and emergency care, may also
have put upward pressure on demand.

The rise in the number of older emergency admissions would not have been possible without
the fall in average length of stay and the increase in capacity, in particular medical staffing
funded by rising NHS budgets. There was an unprecedented increase in real NHS spending
in England from 2001/02 to 2009/10. The then Government decided to provide a strong
boost to the funding of the NHS, with a view to bringing Britain’s health care share of Gross
Domestic Product (GDP) up to the European average. Given previous less generous funding
of the NHS and the consequent rationing of services and access to available technology,
there was ample scope for the population to benefit from an improved quality and quantity of
services. Rising real expenditure to 2009/10 allowed the NHS to fund rising numbers of
emergency admissions of older people without needing to reduce other services. This
period was however followed by three years during which spending remained constant in
real terms and payments for additional emergency admissions above the 2008/09 level were
reduced to only 30% of the normal tariff rate. During these years, 2010/11 to 2012/13, there
was little further increase in ‘all ages’ emergency admissions, but emergency admissions of
older people continued to rise.

To explore the impact on the path of admissions of both an increasingly old population and a
possible diminished tendency of successive age cohorts to receive emergency inpatient
hospital care, we developed an age, period, cohort (APC) analysis. This analysis divides the
increase in emergency admissions between factors associated with the patient’'s age (age
effect), factors associated with the patient’'s year of birth (cohort effect) and factors
associated with the year of the patient’s admission (period effect). The period effects could
reflect either demand factors such as a change in patients’ expectations or supply factors
such as adoption of new technologies.

Analysis of age, period and cohort effects provides helpful insights:

e The age effect is as would be expected: admission rates fall with age to about age 30
and then rise monotonically with age from around age 40 upward.

e The cohort effect is perhaps more surprising: each cohort from those born in around
1912 onward have experienced lower emergency admission rates after standardising for
age and period effects.

2 After allowing for coding changes



o Period effects have been increasing over the period since 1999. They rose especially
sharply between around 2002 and 2005 and have continued to rise (although it has not
been possible to produce an estimate specifically for the period since 2010 when real
NHS expenditure and all ages emergency admissions ceased to rise).

Favourable cohort effects (the more recent the cohort, the lower the admission rate given the
age) could represent improvements in health over time, or improved primary care, with
healthy life expectancy rising as well as total life expectancy. These cohort effects currently
broadly offset the age effect (the older the age group, the higher the admission rate, given
the cohort) and the impact of rising numbers of older people. The rate of emergency
admissions, averaged across all ages, has been falling for successive cohorts, after
controlling for period effects. While the age and cohort effects are likely to reflect
demographic and epidemiological change, the period effects capture admissions that could
not have been anticipated given evidence from previous years: these would reflect both
supply-side and policy innovations as well as any increases to patient demand. These
effects are persistently important and include the contribution of increases in staff and other
resources funded through the increase in expenditure on the NHS up to 2010, the uptake of
new technologies and changes in clinical practice.

Arguably one of the reasons for the substantial increase in NHS expenditure following the
NHS Plan was to reduce rationing of access to new and existing technologies. There have
over the last decade been improvements in access to relatively new diagnostics, drug
therapies and surgical procedures, a rise in the numbers and types of imaging and radio-
diagnostic examinations and a rise in the proportion of older emergency admissions
involving a procedure. Evidence for the important role of technology is that the numbers of
spells involving procedures has risen much more rapidly than the number not involving
procedures and that the number of short spells (0-1 day) have risen far faster than the
number of longer spells (2 and more days).

Scenarios for the future

We have prepared projections to 2020/21, the end of the next Parliament, of the numbers of
older emergency admissions and associated bed days. These are projections on the basis of
specified assumptions about changes in emergency admission rates and length of stay and
should not be regarded as forecasts.

We examined through several scenarios what rate of change in older emergency admissions
and bed days might be required over the period to 2020/21 to meet demand pressures and
the impact of technological change without tightening the ‘eligibility criteria’ threshold for
emergency admissions or greatly increasing alternatives to emergency inpatient care.

The projected increase in numbers of older people is clearly one factor, albeit this
demographic pressure will be greater after 2020 than in the next few years. The numbers of
older people are projected to rise partly because of falling mortality rates and partly because
of higher fertility rates in the years following World War Il (WWII), i.e. the post-war baby
boom. Even if need for emergency inpatient care at a given age (the cohort effect) continues
to fall as mortality rates fall, unless the fall is very substantial the baby boom will in due
course lead to increased admissions as those born shortly after WWII start to reach late old
age. It happens however that in the years to 2020/21 the cohort effect seems likely to
continue to offset the demographic effect. This means that whether the number of
emergency admissions of older people continues to rise will depend heavily on future period
effects.

If period effects remain constant, the number of emergency admissions of older people is
projected to rise only slightly, from 2.21 million in 2012/13 to 2.25 million in 2020/21. If period
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effects follow trends since 2007/2008, however, the number of emergency admissions is
projected to rise from 2.21 million in 2012/13 to 3.01 million in 2020/21. The latter projection
is likely to be upward biased because it is based, unavoidably, on a six-year period which
includes some years in which NHS expenditure was still growing. However, emergency
admissions for older people did not stop growing after 2010/11 when NHS austerity was
imposed, and a relatively high projection might capture, appropriately, other, new period
effects, such as a greater emphasis on improved care for older people following the
implementation of the Equalities Act provisions on age discrimination in public services and
the recommendations of the Francis enquiry.

These projections are based on current policy and practice. They implicitly take account of
the impact of past measures to reduce the number of potentially avoidable emergency
hospital admissions. They do not however take account of the recent policy of NHS England
to reduce emergency admissions by 15% by the end of this decade with the help of the
Better Care Fund.

Average lengths of stay of older emergency admissions are likely to continue to fall, even if
not as rapidly as in recent years. If so, it is uncertain whether the number of total bed days
will rise or fall but the overall change, whether positive or negative, seems unlikely to be
large.

What implications might these projections have for total expenditure on emergency care of
older people? The cost of an emergency hospital spell has risen, albeit slowly, in real terms
over recent years, despite the continuing reduction in average length of stay. It seems
entirely possible that the uptake of new technology will, unless put on hold for some years,
exert continuing upward pressure on cost per day bed of emergency inpatient care such that
the cost of a spell will continue to rise. This suggests that, if the numbers of admissions
continue to rise, even slightly, total expenditure would also need to continue to rise in real
terms.

In the period 2010/11 to 2012/13 expansion of admissions for older people has occurred
without total admissions noticeably increasing. Our projections above for the older
population do not therefore imply similar increases in total admissions, which may be more
moderate.

Implications for policy

The implications for policy of our research findings need to be considered against the
background of continued constraints on health and social care expenditure. The March 2014
Budget has reaffirmed the Government's plan to continue to reduce public expenditure over
the coming years.

We have found a favourable cohort effect in the utilisation of emergency hospital admissions
which has offset the age effect and impact of rising numbers of older people. An important
implication of our research is that such offsetting seems likely to continue to the end of the
decade (but not beyond since the numbers of older people are projected to rise faster in the
next decade). This suggests that underlying demand pressures may have been more limited,
and may continue to be more limited, than would be expected from consideration of
population projections alone.

In contrast with our finding on cohort effects, our projections of period effects are
inconsistent with any suggestion that emergency admissions for older people are likely to fall
before the end of the decade, although they might remain fairly flat. This suggests that the
current policy to reduce emergency admissions by 15% over this period could well face
considerable challenges.



A major implication for policy of our findings is therefore that unless robust new measures
can be introduced that prove highly cost-effective in constraining the rise in emergency
admissions of older people, the number of such admissions is likely to continue to rise or at
best remain constant. While the number of bed days of these admissions may well continue
to fall, expenditure on older emergency admissions could continue to rise in real terms over
the next few years.

Where hospitals are experiencing pressures on beds and operating with high bed occupancy
rates, it appears that in general this is due not to exceptional rises in demand for emergency
inpatient care, which changed little between 2010/11 and 2012/13, but to past reductions in
acute bed capacity. Numbers of general and acute beds fell by about 11% between 2004/05
and 2009/10 and by about 4% between 2010/11 and 2012/13. (There was a break in the
series between 2009/10 and 2010/11 which makes the recent picture incomplete.) This is not
to say that individual hospitals may not be experiencing surges in demand, for example,
where neighbouring hospitals have reduced capacity, but to stress that nationally there has
not been a rise, let alone a surge, in numbers of emergency hospital bed days over the
period we have studied: the number of emergency hospital bed days has in fact fallen.

The implication of a combination of continuing upward pressure on resources for emergency
inpatient care and continuing constraint on real terms growth in expenditure is that it will
remain important for the NHS and its partners to seek innovative and cost-effective ways to
reduce the demand for emergency inpatient care and increase the efficiency of such care.
The difficult question of what policy measures would be effective and cost-effective lies
outside the scope of this study, but we offer the following points.

One possibility is that primary and community care services are strengthened and co-
ordination between primary, secondary and social care improved, with a view to reducing the
numbers of older people requiring emergency admission. Another possibility is that capacity
constraints resulting from continuing financial pressure on NHS resources will encourage
service providers to adopt more stringent criteria for admitting patients. If tightening effective
admissions criteria is not considered acceptable and measures to prevent the need for
admissions do not prove progressively more effective, resources may need to be transferred
from other health services to fund rising numbers of older emergency admissions.

We have found considerable spatial diversity of admission growth rates, and others have
noted the diversity in length of stay. This continuing considerable variation between areas in
emergency admission rates and emergency lengths of stay suggests that a uniform national
target for reductions in emergency admissions is unlikely to be optimal. Areas with relatively
low emergency admission rates but above average lengths of stay may achieve better
outcomes by reducing lengths of stay than by reducing admission rates. In some areas
pressure to reduce length of stay rather than admissions appears appropriate; in others,
such as London, the sharp relative rise in admissions per head deserves careful study and
potential policy response.

Overall it appears important that current heightened perceptions of the burden of spiralling
admissions, resulting from population aging, be re-considered: there are certainly more older
people, but at a given age those born relatively more recently have fewer emergency
admissions. This phenomenon of reduced emergency need among later-born cohorts turns
out to be of no less importance in driving the number of emergency hospital admissions
among older people than the aging of the population. Yet it appears to have escaped
attention so far. It is possible that analyses of data for the period from 2013/14 onward will
show that the end of real increases in NHS budgets resulted in no further increase in period
effects. Continuation of past trends in increases in the number of emergency admissions of
older people, even under present policy, is nhot inevitable.
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1. Introduction

Recent years have seen considerable concern and debate about rising numbers of
emergency hospital admissions in England. Rising numbers of emergency admissions of
older people (aged 65 and over) over the past decade and longer have attracted particular
attention, in part because of the projected continuing increases in the numbers of older
people. The upward trend in emergency admissions have raised question about why the
numbers have increased, and in particular whether the trend is due to inadequate primary
and community health services and social services.

The Department of Health (DH) decided against this background to commission the Centre
for Health Service Economics and Organisation (CHSEO) at the University of Oxford to
conduct a new study of recent trends in emergency hospital admissions of older people,
aged 65 and over, and factors associated with these trends. This study is one of two related
studies concerning trends in emergency hospital admissions which DH commissioned from
CHSEO. The other study is a comparison of inpatient emergency hospital care (all ages) in
England and Scotland. Its findings are reported in Chalkley and Aragon (2014).

The aim of this study is to gain an improved understanding of the drivers of these hospital
admissions and to formulate evidence-based scenarios for possible future trends in older
emergency admissions in England.

The study has focused on the following research questions:

1. What are the trends in numbers of emergency hospital admissions, associated lengths of
stay and total bed days of older people by age band, diagnoses and procedure over the
last decade?

2. How far is the rise in admissions due to increases in the numbers of older (aged 65 and
over) and very elderly (aged 85 and over) people over the last decade?

3. How far do trends in health state among successive generations affect the trend risk of
emergency admission in old age?

4. How far do changes in the pattern of diseases at hospital admission help to explain
emergency admissions or bed days over the last decade?

5. What supply side factors, such as advances in technology or organisational changes in
emergency care, might explain trends in emergency admissions or beds days over this
period?

6. What policy changes, such as payment by results or changes in resources for health
care, may have impacted on these trends?

7. What would be a plausible range for the number of emergency admissions of older
people over the period to 2020/21 based on trends over the last eleven years?

The study has involved analyses of Hospital Episode Statistics (HES) data for the period
2001/02 to 2012/13 and other official data; focussed review of literature on emergency
hospital care of older people and on potential drivers of trends in older emergency
admissions; consultation with experts, including a workshop and a survey of community
geriatricians.



The approach adopted in this study involves careful consideration of and distinction between
potential demand, supply and policy drivers of changes in numbers of older emergency
hospital admissions. Unless these three factors can be clearly identified and distinguished, it
is not possible to produce reasonable explanations of past trends let alone convincing
comments on potential future trends. In particular it is important to distinguish factors which
are determined or heavily influenced by policy and factors which are external, or exogenous,
to policy decisions except perhaps in the very long term. This distinction is crucial if findings
are to be valuable for future policy development.

A special feature of emergency hospital admissions is that choice may be rather limited.
People experiencing medical emergencies, as opposed to requiring urgent but not
emergency care, require prompt health care as soon as possible and may then require
hospital admission. A key question is how far the trends can be explained not only by rising
numbers of old, and especially very old people, but also by changes in the prevalence of
different health conditions in the older population. The prevalence of co-morbidities
comprising a combination of long-term conditions, including cognitive impairment as well as
physical illness, is likely to be especially important. An expansion of morbidity among older
people could in principle be a major part of the explanation for rising emergency admissions.

Also important for the consideration of demand for emergency inpatient care is the
availability of services that may substitute for or reduce the need for emergency hospital
admission. Such provision is on the supply side of health and social care generally but
affects demand for emergency hospital inpatient care. It includes in particular primary health
care and community-based health care and adult social services.

On the supply side, there have been significant advances in technology and changes in the
organisation and staffing of acute and emergency care over past decade, which have
contributed to a very substantial reduction in lengths of stay, increased day case care,
reduced waiting times and improved effectiveness in terms of in-hospital case-fatality rates.
There have also been changes in the organisation of other services, especially primary care,
which may also have impacted both positively and negatively on use of emergency hospital
care.

Policy changes which have been suggested as potential drivers of changes in use of
emergency hospital inpatient care include changes to the General Practitioner (GP) contract,
the introduction of performance management targets, especially the 4 hour waiting target for
Accident & Emergency (A&E) care, and the introduction of payment by results (PbR). In
addition, and most importantly, the level of resources to be made available to health and
social services is a crucial policy variable. It is clearly a major determinant of capacity in
terms of staff, hospital beds and equipment.

Chapter 2 presents the policy background to our study and the findings of other recent
studies of emergency hospital admissions. Key trends in older emergency admissions over
the last decade, lengths of stay and bed days are set out in chapter 3, with detailed analyses
by health condition examined in chapter 4. Chapter 5 discusses demand side factors,
chapter 6 supply side factors and chapter 7 policy drivers associated with trends in older
emergency admissions. Scenarios and implications for the future are discussed in chapter 8.
Chapter 9 offers a summary and some conclusions to which the reader seeking an overview
is referred.



2. Background

Emergency hospital admissions in England have been rising for at least the last 25 years.
The National Beds Inquiry (DH 2000) reported that emergency admissions per head
increased by 2.1% per year between 1989 and 1998 for the whole population and by 3.0%
per year for the older population (age 65 and over). The Nuffield Trust (Blunt et al 2010)
found that emergency admissions among the overall population rose by 2.8% per year
between 1998/99 and 2008/09, which implies a rate of around 2.3% per head per year. The
next chapter of this report sets out trends for the most recent decade, to 2012/13, in much
more detail.

Within the UK, increases in emergency hospital admissions are not peculiar to England. At
the end of the 1990s the all ages emergency admission rate per 1,000 population was 73 in
England and 91 in Scotland. By 2009/10 England and Scotland had rates of 100 and 99
respectively. Scottish rates had continued to rise but not as rapidly as English rates, which
by 2009/10 reached Scottish levels.

Chalkley and Aragon (2014) found that England has experienced faster growth than
Scotland in numbers of emergency episodes (all ages) but that differences in case-mix
explain some of the difference in growth rates of emergency episodes. After controlling for
differences in case-mix the difference in growth rates of emergency episodes is more
modest than the raw data appear to suggest. Moreover, after controlling for hospital case-
mix, population and policy differences, England has a persistently lower rate of emergency
episodes and emergency bed days than Scotland.

There have been reports of rising emergency admissions from several countries outside the
UK (Jones 2011). This author has also written that “... the unusually high growth in medical
admissions has been an enduring international enigma over the past four to five decades”
(Jones 2011, page 307). However, international comparisons are complicated by scarcity of
comparable trend data. Organisation for Economic Co-operation and Development (OECD)
Health Data (OECD 2011) show that the UK had lower rates of total hospital admissions
involving at least one overnight stay than the OECD average: the UK rate was only 87% of
the OECD average. In the USA the numbers of emergency admissions via emergency
departments involving at least one overnight stay rose by 3.2% per year between 1993 and
2006, which implies an average annual rise of some 2.2% in the rate per head (Schuur and
Venkatesh 2012). This is broadly in line with the English rate of increase reported by the
Nuffield Trust (Blunt et al 2010).

In Melbourne, Australia, the rate per head of emergency admissions via emergency
departments for all ages appears to have grown by about 3% per year between 1999/2000
and 2008/09 (Lowthian et al. 2012a). The Australian figures compare with a rise in the
corresponding rate of admissions via emergency departments in England during the same
period of about 5.6% per year (although total emergency admissions from all sources rose
by a more modest 2.5% per year). Only about half of the increase in the all-age rate in
Melbourne could be explained by demographic change. (Lowthian et al. 2012a). Meanwhile,
the levels of the age-specific rates of emergency admission for older people in specific age
groups seemed to be similar In Melbourne and in England in 2008/09 (Lowthian et al. 2012
and Blunt et al. 2010).

Urgent and emergency services have been the subject of a wide range of policy discourse
and policy decisions over the last year. This has been prompted by a belief that the system
is currently facing severe stress, at least in severe winters, and is not delivering the best
outcomes. Increasing numbers of emergency hospital admissions and increasing waiting in



emergency departments are mentioned as evidence of systemic problems that require
attention.

The House of Commons Health Committee conducted a study of urgent and emergency
care and published a report in July 2013 (Health Committee 2013). They commented that
‘the problems that have manifested themselves within emergency care cannot be attributed
to any one factor or failure within the system'. They further commented that neither reduced
hospital bed capacity, nor problems with out of hours care nor failures associated with
NHS111 can sufficiently explain why emergency care is operating under such sustained
stress.

Changes in the way hospital inpatient care is funded have been suggested as one of the
potential drivers of the increase in emergency hospital admissions. The payment by results
system of paying providers was introduced in stages with full introduction for emergency
admissions across all providers from 2008/09. This gave providers a financial incentive to
increase the number of emergency admissions but reduce the length of each spell.

To mitigate this incentive and limit the growth in numbers of emergency admissions, a
marginal rate rule was introduced in 2010/11. Under this rule each emergency admission
above a baseline set at the number of such admissions in 2008/09 attracts a payment of
only 30% of the tariff. Monitor and NHS England have conducted a recent review of this rule
and published a report in October 2013 (Monitor and NHS England 2013). They announced
that the rule would be updated from 2014/15 to require baseline adjustment in some
localities and to ensure that funds retained by commissioners as a result of application of the
rule ‘are invested transparently and effectively in appropriate demand management and
improved discharge schemes'. To facilitate the investment of such funds, the Government
indicated that ‘Urgent Care Boards’ should be set up in local areas to bring together
commissioners and providers to develop plans to improve emergency services.

Access to primary care services has also been suggested as a potential driver of the
increase in emergency hospital admissions. In particular the change in the general practice
contract from 2004, under which GPs can opt out of providing out of hours services, has
been raised as a possible contributory factor. The government has recently decided to
introduce a new GP contract for April 2016. The new GP contract will secure specific
arrangements for all patients aged 75 and over to have an accountable GP and for those
who need it to have a comprehensive and coordinated package of care. The NHS England
planning guidance for 2014/15 indicates that 'CCGs will be expected to support practices in
transforming the care of patients aged 75 or older and reducing avoidable admissions by
providing funding for practice plans to do so' (NHS England 2013).

NHS England is conducting a comprehensive review into the organisation of urgent and
emergency care services in England. The review was set up in response to concern that
A&E departments, hospital departments and ambulance services were under intense,
growing and unsustainable pressure. The findings of the first phase of the review were
published in November 2013.

The report and covering letter by Professor Sir Bruce Keogh (NHS England 2013) set out a
vision of ‘highly responsive, effective and personalised services outside of hospital’ for
people with urgent but non-life threatening needs and for people with more serious or life
threatening emergency needs treatment in ‘centres with the very best expertise and facilities
in order to reduce risk and maximise their chances of survival and a good recovery’.

There have been a number of studies of trends in emergency admissions in England and of
geographical variations in emergency admission rates. A study by the Nuffield Trust of
trends in emergency admissions during the period 2004-2009 (Blunt et al 2010) found that



the number of emergency admissions (all ages) rose by 11.8% over this five-year period.
Moreover, while the number of attendances at major Accident & Emergency (A&E) units
grew by 1.2%, the proportion admitted from these A&E units as emergencies grew by
14.3%. At most, 40% of the increased number of emergency admissions over the period
could be explained by the effects of population aging. The rise in emergency admissions
was not found to be associated with any one particular type of illness but to be associated
with a large rise in short-stay admissions. Blunt et al argue that this implied that less severe
cases were being admitted to hospital, which suggested that the clinical thresholds for acute
admission had reduced.

The King’s Fund found in their recent study of variations in older emergency admissions
(Imison et al 2012) that there is significant variation in the use of hospital beds by people
over 65 admitted as an emergency. This resulted almost equally from variation in rate of
admission and variation in length of stay. They argued that the drivers of variation are
complex, including patient attributes, deprivation, availability of community services, access
to hospital services, hospital management, and staff relationship with services. They found
that areas with higher proportions of older people have lower rates of emergency bed use
and that areas with well-developed, integrated services for older people have lower rates of
hospital bed use. Areas with low bed use also delivered a good patient experience and had
lower readmission rates.

The National Audit Office (NAO 2013) recently reported that emergency admissions rose by
47% over the previous 15 years, a 124% rise for short stay admissions (<2 days) and a 14%
rise for long stay admissions (2+ days). The proportion of patients attending major A&E who
were admitted rose from 19% in 2003/04 to 26% in 2012/13. The causes of the increase
include, in the NAO’s view, a lack of effective alternatives, the four hour waiting target for
A&E, changing medical practices, more older people with long-term conditions, increasing
pressure on A&E, and payment by results. They commented that hospitals have become
more efficient at managing emergency admissions: waiting times in A&E have reduced until
the last few years, lengths of emergency stays have reduced, and mortality rates for
emergency admissions have fallen.

Our study has added to the findings of these earlier studies through:

e A focus on older people and especially the oldest old, aged 85 and over;

o More extensive examination of bed days and lengths of stay as well as admissions;
¢ Inclusion of more recent trends;

e A clear distinction between demand, supply and policy drivers of trends;

e An examination of trends for specific health conditions;

e An analysis of age, cohort and period effects in trends in emergency admissions to
understand better the demographic pressures; and

o Development of some evidence-based scenarios for future trends in older emergency
admissions.



3. Key trends

This chapter outlines the key trends in emergency hospital admissions and bed days over
the eleven year period 2001/02 to 2012/13. It paves the way for more detailed analyses of
trends (and examination of factors associated with them) in subsequent chapters and sets
the trends in emergency admissions of older people in the context of trends for all age
groups and in the context of trends in elective admissions. It also considers trends in lengths
of stay and in sources of admission, trends by region and trends in A&E attendances. The
data source for the analyses is Hospital Episode Statistics (HES), except where otherwise
stated.

3.1. Emergency hospital admissions

Total emergency hospital admissions for all ages have increased in all but one year since
2001/02, rising by 37.4% from 3.87 million in 2001/02 to 5.32 million admissions in 2012/13.
This increase reflects both growth in the population of England and rises in emergency
admission rates. The greatest increase, 45.6%, was seen for those aged 65 and over, and
similar but less pronounced increases were also observed for working age adults (aged 20
to 64) and younger people (aged 0 to 19), with growths of 36.0% and 24.0% respectively
(Figure 3.1). Whilst there are additional pressures acting on the older age group, a
significant proportion of underlying growth appears to be common to the entire population.

Figure 3.1: Emergency hospital admissions by broad age band, England, 2001/02 to 2012/13

2,500,000

/ 65+

2,000,000 /
— ) (0-64

1,500,000

1,000,000 0-19

500,000

O T T T T T T T T T T T 1

R R S Y
0\,\0 Q’»\Q Q%\Q Qv\g Q%\Q Q<o\Q
DA D P

®
S

N ®

DN SN

Annual fluctuations in the number of admissions are highly correlated across age bands,
which further support the idea that important common factors drive the rise in admissions for
all age groups. All age groups experienced faster growth from 2002/03 to 2005/06, and later
from 2007/08 to 2010/11, with relatively limited or even negative growth outside of these
periods. Possible reasons for this variability are discussed in later chapters of this report.



3.2. Emergency admission rates

This co-movement across age bands becomes more apparent when admission rates per
1,000 population for broad age bands are considered. A simple bivariate regression of the
annual percentage changes in emergency admission rates for 20 to 64 year olds against
those for people aged 65 and over results in an R? of 0.74, suggesting that the majority of
the trend in older admission rates is explained by factors also affecting younger adults.
Figure 3.2 shows this relationship by plotting admission rates indexed to 2001/02. It is
apparent that the growth rates of working age and older adult emergency admissions are
virtually identical when the period is taken as a whole, and track each other closely
throughout.

The rate of emergency admissions for all age groups peaked in 2010/11, with both the 20 to
64 and 65 and over age groups experiencing decline since 2010/11. There has been
noticeably slower growth in the admission rate for young people over the period as a whole,
who have nevertheless experienced a similar pattern of growth (Figure 3.2).

Figure 3.2: Emergency hospital admission rates, Index 2001/02 = 100
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3.3. Comparison of emergency and elective admission rates

Alongside this increase in emergency hospital admissions, there have also been consistent
increases in the number of elective inpatient admissions (Figure 3.3). Elective admissions for
people aged 0 to 64 have increased by 30.2% since 2001/02, slightly less than the
corresponding figure for emergencies, but elective admissions for those aged 65 and over
have increased by 64.6%, a substantially higher figure. This growth has been driven by day
case activity, with the number of longer stay elective admissions actually falling.

Similar to emergency admissions, the annual fluctuations in elective admissions for those
aged 65 and over are highly correlated with those for people aged 0 to 64. However, there is
little apparent correlation between changes in electives and changes in emergencies, with
each experiencing rates of faster and slower growth at different times.



Figure 3.3: Hospital admissions by broad age band and admission method
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3.4. Source of emergency admissions

There has been a well-documented shift in the source of emergency hospital admissions
from GP referrals to Accident & Emergency attendances. As Figure 3.4 illustrates, this
transition is common to both older and younger patients. However, the proportionate change
is larger for the 65 and over group, with a 97% rise in admissions via A&E and a 30% fall in
admissions via GP referral, compared to a 68% rise and a 20% fall for those aged 0 to 64.
This decline in admissions via GP may reflect problems with access to primary care.
However, it may also reflect that people are getting better at selecting which healthcare
provider to present to in case of illness.

Figure 3.4: Emergency hospital admissions by admission method
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3.5. Accident & Emergency attendances

As shown in Figure 3.4, Accident & Emergency units appear to be playing an increasingly
important role as the source of most emergency hospital admissions. To understand the
trends in hospital admissions, it is therefore important to look in more detail at A&E
attendances.

Total A&E attendances (all ages) have increased by 31.6% since the introduction of Walk-in
Centres in 2003/04, with 69.6% of the growth occurring in type 2 & 3 units (Figure 3.5).
However, it is type 1 units that remain the most important source of emergency admissions,
since the proportion of A&E attendances that lead to emergency admission, known as the
conversion ratio, from type 3 units is small. The rise in the type 1 conversion ratio over the
last decade is well documented, but using experimental HES data on A&E attendances
allows us to examine why this has occurred.

Figure 3.5: A&E attendances by unit type
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HES data on Accident & Emergency attendances are available from 2007/08, but with only
very limited coverage for the early years. As such, we use HES data from 2009/10 to
2012/13 to provide a more detailed examination of the older age group. As type 1 units are
both the largest source of emergency admissions, and have much greater data coverage
than type 2 and 3 units, we only use data from these major A&E units.

The conversion rate from A&E attendance to hospital admission is highly dependent on age,
with A&E attendances for the oldest old (aged 85 and over) being 3.5 times as likely to result
in admission as attendances for O to 64 year olds (Figure 3.6). As demographic pressures
result in a growing proportion of older A&E attendees, we would naturally expect the overall
conversion rate to increase. The rise in the all age conversion ratio from 24.4% in 2009/10 to
25.9% in 2012/13 was driven mainly by two factors: a faster increasing conversion ratio
amongst 0 to 64 year olds, and a shift towards older patients. While 0 to 64 year olds
comprised 81.0% of type 1 attendances in 2009/10, they made up only 78.7% in 2012/13.
The corresponding share for those aged 85 and over rose from 4.8% to 5.7%. This age
effect alone is responsible for 56% of the increase seen between 2009/10 and 2012/13.
Although age specific conversion rates did increase over this 3 year period, the increases for
older people were small.



Figure 3.6: Percentage of Type 1 Accident & Emergency
attendances resulting in an emergency admission, by age
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It is interesting to note that the trends in A&E attendances displayed in Figure 3.5 appear to
align with those seen for emergency admissions. If we plot the changes in A&E attendances,
emergency admissions and GP consultations® on the same graph, we see a high level of
correlation not only between the first two variables, but also with GP consultations (Figure
3.7). This seems to indicate that the increases in emergency activity were not due to a
substitution away from primary care, but because of a wider range of factors affecting
various forms of healthcare utilisation. In contrast, both elective inpatient admissions and
outpatient appointments display different trends (not shown in Figure 3.7) with limited
correlation in terms of annual percentage changes.

Figure 3.7: Percentage change from previous year’s activity, all-ages
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3.6. Bed days of emergency admissions

When considering the pressure that additional activity places on the NHS, it is important to
study the number of bed days associated with hospital admissions, rather than just the
number of admissions themselves. Despite rising admissions, the total number of
emergency bed days* fell by 10.3%, from approximately 34.2 million in 2001/02 to 30.7
million in 2012/13. The proportionate fall in bed day use was greatest for the 20 to 64 age
group, with 13.2% fewer bed days in 2012/13 than 2001/02, with the majority of this
decrease occurring between 2004/05 and 2007/08. For people aged 65 and over, there was
a sustained fall in bed days for much of the period until 2007/08, since when they have
remained reasonably constant (Figure 3.8). The 65 and over share of all emergency hospital
bed days has increased slightly, from 64.5% in 2001/02 to 65.3% in 2012/13. Whilst the 65
and over group does account for the majority of bed days, when considering how pressures
have changed over the past decade, the experience for older people is not unique: there
appears to be a similar evolution in trends for older and younger patients.

Figure 3.8: Emergency hospital bed days by broad age band
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3.7. Rates of bed days of emergency spells

Rates of emergency bed day use again show similar trends for older and younger adults
(Figure 3.9). It is only for the 0 to 19 age group that a substantially different trend is seen,
with more limited reductions in bed day use. Given the smaller increase in admissions for
this group, it is clear that the length of stay reductions achieved for adults have not occurred
to the same extent for younger people.

Whilst rates of bed day use for adults ceased to fall in 2007/08, from 2009/10 onwards the
previous trend resumed, although at a slower pace than before. For the 20 to 64 age group,
these reductions appear to have again ceased by 2012/13.

* For these analyses, spells with lengths of stay of over 1 year have been excluded.
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Figure 3.9: Emergency hospital bed day rates, Index 2001/02 = 100

105
100 —\ — =\
95
90 \V’—/\\/ —0-19
85 ——20-64
80 \— 65+
75
70 . . . . . . . . . . . .

KU SO AR O AR N R I e

I A RS SR M P

3.8. Emergency spells by length of stay

These aggregate level trends mask underlying differences between the changing pattern of
older and younger emergency admissions. Changes in average lengths of stay are
determined not only by efficiency gains allowing more rapid treatment of patients, but also by
the proportion of very short-stay cases. Since work by the National Audit Office (NAO) has
shown that much of the distinction between 0 and 1 day stays are caused by time of arrival;
we group these cases together as ‘short stays’. Comparison of trends in these short stays
with longer stays of 2 or more days shows key differences arising for the oldest old (aged 85
and over).

As Figure 3.10 shows, all age groups have seen considerable increases in short stay cases,
from 41.5% amongst 0 to 19 year olds to 309.2% for those aged 85 and above. When
looking at emergency hospital spells of at least 2 days, we see a reasonably flat picture for
people aged 20 to 84, and even see falls for the youngest age group. It is only amongst
people aged 85 and over that we see a substantial increase of 51.5%.

Short and long stay admissions also display different trends over time. Perhaps most
importantly, whilst the number of short stay admissions fell or grew at a slower rate since
2010/11, this does not appear to be the case for longer stays among the 85 and over age

group.
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Figure 3.10: Emergency hospital dischargess, by 0-1
(dashed) and 2-365 (solid) day length of stay

1,400,000
PP === 20-64
1,200,000 =
Cd
-7 6584
1,000,000 _M—
P4
Pid 20-64
800,000 ’,’ )
——_”
600,000 65-84
—
400,000 = o = 85+
200,000 === ——— 85+
O --I— T T T T T T T T T T 1
R R SO >SS, SR - S N « S VR PR
0"’\0 &\Q 6”\0 o“‘\g 0“\0 0“’\0 6\\0 o°°\° 0°’\\’ '\9\\, \,'\/\\’ '\')’\\’
DT AT AT AT AT DT DT AT AT AT AT D

It is ultimately the absolute number of admissions and bed days that is most important in
determining pressure on the NHS, and it is the older age group where these changes have
been the largest. We present more detailed analysis of this older age group below.

3.9. Emergency hospital admissions of older people

Emergency hospital admissions for people aged 65 and above have increased year on year
since 2001/02, rising by 45.6% from 1.52 million admissions in 2001/02 to 2.21 million in
2012/13. This increase has been seen for all quinary age bands, with the proportionate
change generally rising with age (Figure 3.11). The only exception to this is the 65 to 69 age
group, which has seen larger population growth due to the baby boom, and as such has
experienced a larger increase in admissions than the 70 to 74 and 75 to 79 groups.

° Discharges have been used rather than admissions as spell duration is only recorded against the discharge
episode in HES. Whilst episodes can be linked to allow disaggregation of admissions by length of stay, using the
raw discharge data avoids any potential issues arising from data linkage.
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Figure 3.11: Older emergency hospital admissions by age band
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As Figure 3.12 shows, once population growth is taken into account, the proportionate
changes in admission rates among older people increase monotonically with age. Growth is
relatively limited for the younger age bands, with only a 9.9% increase in the 65 to 69 rate of
admissions, but growth of 50.2% is observed for the oldest 90 and over age group. These
results highlight the considerable differences between the younger old and the oldest old.
Rates for people aged 65 to 79 actually increased more slowly than for O to 64 year olds.

Figure 3.12: Older emergency hospital admission rates per 1000 population by age band
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The number of bed days associated with these emergency admissions fell for all age groups
except the oldest old (90 and over). That group, despite experiencing some decline towards
the middle of our period, used 21.6% more bed days in 2012/13 than in 2001/02 (Figure

14



3.13). Amongst the other age bands, much of the reduction was seen during the earlier half
of the period, with less of a reduction since 2007/08. This overall reduction in bed days
nevertheless represents a noteworthy development in the face of demographic pressures

and rising admission rates.

Figure 3.13: Older emergency hospital bed days by age band
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Figure 3.14 displays the average length of stay, by age band, for spells that were at least 2
days long. Lengths of stay have fallen consistently during the period, with slightly smaller
proportionate declines for the younger old: a 20% reduction for 65 to 69 year olds compared
to a 30% reduction for those aged 90 and over.

Figure 3.14: Mean length of stay for emergency spells lasting 2-365 days, by age band

25
20 - 90+
\ ——85-89
T — —— e —808
I — 75-79
10 —70-74
; ——65-69
0 : : : : : : : : : : : .
0“’\& 6‘\& 0“’\& 0“‘\& 0"’\60 0“3\6\ 6\\0% Q‘b\& 0"’\\9 '\9\\:\, '\,"’\0 'O'\\:b
N S ST S S S S DU S S S

15



3.10. Variation in emergency admission rates

Whilst local variation in admissions is a highly important issue in its own right, changes in
variation across former Primary Care Trust (PCT) areas do not appear to be a major cause
of rising emergency admissions at a national level. Although there is substantial variation in
admission rates by PCT, growth rates do not appear to be systematically correlated with the
current magnitude of admission rates. More detailed analysis of local variations may uncover
impacts on hospital use, but this is beyond the scope of this paper.

At a more aggregated regional level, we see that emergency hospital admission rates
remain higher in the North of the country than in the South and East. However, the most
dramatic increase has occurred in London, which now has the highest rate of emergency
admission for people aged 65 and above. Nearly two-thirds of the increase in London’s rate
of emergency admissions occurred prior to 2005/06. Had London experienced the same
growth in rates as the South and East of the country, there would have been 60,000 fewer
emergency admissions in 2012/13. The additional admissions in London are largely similar
to those in the rest of the country, in terms of distribution of conditions and proportion of 0-1
day stays.

This additional increase in London does not appear to be due to demographic factors. The
population share of the oldest old in London has evolved in a manner similar to that seen in
the rest of the country; and London also experienced the greatest increase in emergency
admission rates for those aged 0 to 64. Immigration is often seen as a potential cause of
increased emergency hospital activity, but it seems unlikely that this would be a major factor
amongst the older population.

It is possible that this additional increase in London reflects factors that have occurred
nationwide, but to a greater extent in the capital. These may be supply side changes such as
the adoption of new technology or organisational change. More detailed analysis of changes
to healthcare in London, especially during the early part of the decade, may therefore help to
explain much of the increase that was occurring nationwide.

Figure 3.15: Older emergency hospital admission rates per 1000 population by region
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3.11. Performance

Rising numbers of emergency admissions represent a more significant problem if they are
associated with a decline in quality. One metric that provides a snapshot of performance is
mortality. In-hospital mortality fell for patients of all ages from 2001/02 to 2012/13. This
could reflect various factors including improved quality of care and reduced admission
thresholds. In an attempt to partially control for this, we calculate mortality rates for broad
age groups, separately for short and long stay admissions. It is clear that much of the
reduction in mortality seen during the first half of the period is associated with 0-1 day stays,
after which mortality declines gently for both short and long stay older patients (Figure 3.16).

Figure 3.16: In-hospital mortality, by 0-1 (dashed) and
2-365 (solid) day length of stay and broad age band
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The frequency of emergency readmissions to hospital is often seen as a measure of
performance, to the extent that readmissions may be associated with the premature
discharge of patients. The rate of emergency readmissions to hospital has increased for all
age groups since 2001/02, with the fastest growth observed for older people (aged 75 and
over). A pause in rising readmission rates, most clearly visible for older patients from
2005/06 to 2007/08, corresponds with the pause in rising numbers of overall admissions.
Emergency readmissions account for a small but measurable proportion of the overall
increase in emergency hospital activity.
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3.12. Summary

The basic findings from these analyses of HES data can be summarised as follows:

Emergency admissions of older people rose by 46% and the age-standardised rate by
25%. The increase in the rate for those aged 65 to 84 was lower than for younger adults,
but the increase in rate was highest for those aged 85 and over.

Elective admissions of older people also rose rapidly, by 65%, which is more rapidly than
emergency admissions. This increase was driven entirely by day case activity.

The number of short stay older emergency admissions rose more rapidly than long
stays, by 193% as against 20%.

Average length of stay for older people fell by 25%, equivalent to 4 fewer days per
hospital spell.

The number of emergency bed days among older people fell by 9%, as the decline in
average length of stay outweighed the increase in admissions, and the rate of
emergency bed day use fell by 25%.

Total A&E attendances (all ages) increased by 32% since the introduction of Walk-in
Centres in 2003/04, with 70% of the growth occurring in type 2 and 3 units but it is type 1
units that remain the most important source of emergency admissions.

In addition to these basic findings, a number of trends that warrant further investigation or
shed new light on the changes in emergency hospital admissions are presented below:

There is a high correlation (R?> = 0.74) between annual changes in older and younger
adult emergency admissions.

The emergency admission rate of older people rose much more rapidly in London, by
60%, compared to 22% in the rest of England.

56% of the increase in the conversion ratio from type 1 A&E attendance to emergency
hospital admission between 2009/10 and 2012/13 is due purely to changes in the
demographic mix of A&E attendees.

These findings will be considered in later chapters, where we examine hypotheses for
factors associated with the rise in emergency admissions.
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4. Trends by health condition

Past studies have tended to concentrate on overall trends in emergency admissions across
all health conditions and not to examine in any detail trends by individual health condition. It
seems important in the context of the aims of this study to consider trends for different health
conditions. This is for three main reasons.

First, a report of overall trends without any breakdown by health condition may hide
important variations by condition which are important for understanding the underlying
factors associated with these trends. Emergency admissions of older people can be due to
a variety of causes including accidents, infectious diseases, non-infectious physical
illnesses, mental health problems or signs and symptoms that require investigation. A
detailed exposition of past trends would be incomplete if it did not include separate
information on trends for these disparate categories.

Second, the factors which are associated with trends in admissions and their lengths of stay
may vary by health condition. Some conditions may be more heavily concentrated on the
very old than others, which means that admissions for those conditions would be more
greatly affected by demographic change. Some conditions may have experienced greater
changes in prevalence among the older population, by age band, than others. Diagnosis and
treatment for some conditions may have benefited more from technological advances than
others.

Third, future trends may vary by health condition. This could arise if the incidence and
prevalence of specific conditions is expected to rise or fall or if the scope for treating some
conditions improves as a result of technology. If the factors associated with past trends vary
by condition, it is possible, if not likely, that future trends could also vary by condition.

We have supplemented our analysis of trends by health condition with an analysis of trends
by procedure (that is, surgical procedure, diagnostic tests etc.) The reasons are to examine
trends in diagnostic procedures and to add more detail to the analysis of trends by health
condition, especially for those health conditions where surgical procedures might be
conducted.

Our strategy has been to:

e Examine trends by specific procedure to ascertain which have had the greatest
increases or declines in admissions, discharges or bed days;

e Examine trends in admissions and bed days by International Classification of Diseases
(ICD) chapter over the period 2001/02 to 2012/13;

¢ Examine trends by specific health condition to ascertain which have had the greatest
increases or declines in admissions, discharges or bed days;

e Investigate in more detail the trends, and factors potentially associated with them, for

those conditions which have experienced the greatest changes over the period 2001/02
to 2012/13.

4.1. Trends by OPCS main procedure

The number of older emergency admissions (first episodes) which involved a procedure rose
by 47.0%, from 500,000 to 735,000, between 2007/08 and 2012/13. This rise was faster for
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the oldest old, 62% for those aged 85 and over compared with 42% for those aged 65 to 84.
The number of admissions with no procedure rose by only 9.9%. The proportion of
admissions which involved a procedure rose from 27.1% in 2006/07 to 33.3% in 2012/13.

Data showing the change in discharges by OPCS procedure chapter, for those chapters with
at least 500 discharges in 2012/13, are summarised in Table 1. The key points are:

e There was an increase of 108% in discharges for diagnostic imaging, testing and
rehabilitation; within the total, there was an increase of 83% for diagnostic imaging of the
central nervous system; 416% increase for diagnostic imaging procedures; and 383%
increase for diagnostic echocardiography.

o There were increases of less than 100% but over 50% in discharges relating to heart
(74%); ear (57%); and respiratory tract (52%); within the heart group there was an
increase of 176% for angioplasty and insertion of stent; within respiratory tract there was
an increase of 105% for ventilation support.

e There were increases of between 25% and 50% in discharges for nervous system
(48%); urinary (44%); and bones and joints (32%).

e There were only seven groups for which there were decreases in discharges, of which
four had decreases of 10% or more: upper female genital tract (-33%); eye (-19%);
upper digestive system (-12%); and lower digestive system (-10%).

The (more than) doubling of diagnostic testing and imaging, which accounted in 2012/13 for
some 16% of all older emergency admissions and for around half of those involving a
procedure, is of particular interest. It seems consistent with the finding that the increase in
emergency admissions has related mainly to 0 day and 1 day admissions. It is also
consistent with the view that part of the increase in emergency admissions can be explained
by technological advances which have increased the scope for diagnostic testing and
adoption of new diagnostic procedures. It is important to note however that, since procedure
codes for diagnostic testing and imaging were first introduced in 2007/08, the increase might
be in part an artefact if diagnostic testing was still in some cases recorded as no procedure
in 2007/08.

Also of interest is that the increases both for diagnostic testing and for all the other
procedure groups with increases exceeding 25% were greater among people aged 85 and
over than among people aged 65 to 84. This is likely to reflect the rapid rise in numbers of
people aged 85 and over but possibly also technological advances which have increased the
scope for conducting procedures safely and effectively in late old age.

This analysis of trends in older emergency admissions by procedure has highlighted two
points of particular importance in the context of an examination of factors associated with the
rise in admissions and fall in bed days. First, there were some 235,000 additional
admissions involving procedures in 2012/13 compared with 2007/08, which amounts to 64%
of the overall increase in older emergency admissions of 367,000 over this period. Second,
this increase in admissions with procedures relates mainly to diagnostic testing, angioplasty
with insertion of stents and ventilation support which are likely to reflect technological
advances in recent years. There may be an association between the increase in diagnostic
procedures and the decline in spells recorded at discharge as due to signs and symptoms,
implying no specific diagnosis.
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4.2. Trends by ICD chapter: Overview
Admissions

The number of emergency admissions of older people rose between 2001/02 and 2012/13
for almost all the main ICD chapters. The only exception among chapters with over 10,000
admissions is neoplasms, where the numbers fell by 9%. The numbers of discharges
following emergency admissions of older people rose for all the main ICD chapters between
2001/02 and 2012/13, without any exception, among chapters with more than 10,000
discharges in 2012/13.

There were especially large rises, that is rises exceeding 100%, between 2001/02 and
2012/13 in admissions and discharges for three chapters: certain infectious and parasitic
diseases (304% rise in discharges); diseases of the ear and mastoid process (131% rise in
discharges); and diseases of the genitourinary system (171% rise in discharges). The very
large rise for certain infectious and parasitic diseases is partly due to coding changes in
2012/13, but the rise in discharges for this chapter was already over 100% between 2001/02
and 2011/12, before the coding changes occurred.

The number of discharges exceeded the number of admissions in 2012/13 for most chapters
and rose more rapidly between 2001/02 and 2012/13 for most conditions. The main
exception is symptoms, signs and abnormal clinical and laboratory tests, for which
admissions exceeded discharges by 17.5% in 2012/13. Around 70,000 admissions which
were recorded under symptoms, signs etc. at admission were recorded under conditions in
other ICD chapters at discharge. These account for some 15% of all admissions with
symptoms, signs etc. This is an important point since it indicates that data on admissions for
which signs and symptoms are recorded as the primary diagnosis overstate the number of
hospital spells for which no specific condition is determined.

Bed Days

The pattern of changes for bed days of older emergency admissions over the period 2001/02
to 2012/13 is more complex. The overall number of bed days of emergency admissions fell
from 22.0 million in 2001/02 to 20.0 million in 2012/13, a fall of 9.1%. The number of bed
days fell by 13.7% by 2007/08 and then rose by 1.5% between then and 2012/13.

The majority of ICD chapters saw a fall over the full eleven year period. Exceptions were:
rises of less than 50% for: diseases of the respiratory system; injury, poisoning etc.;
endocrine, nutritional and metabolic diseases; and, after allowing for coding change,
diseases of the digestive system; and rises of over 50% for: diseases of the genitourinary
system; infectious and parasitic diseases (even after allowing for coding change); and
diseases of the ear.

The increases and decreases in bed days for different conditions mean that there has been
a considerable change over the eleven year period 2001/02 to 2012/13 in the pattern of
health conditions (primary diagnoses) responsible for older emergency hospital utilisation.
The four categories with increases in bed days of over 10% accounted for over 29% of all
older emergency bed days in 2012/13, with respiratory diseases alone accounting for some
17% of bed days. The eight categories with decreases in bed days of over 10% accounted
for over 42% of all older emergency bed days in 2012/13, with diseases of the circulatory
system alone accounting for some 18% of bed days.

More detail about trends in admissions by ICD chapter is set out in Annex 4.1 and Table 2.
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4.3. Ambulatory care-sensitive conditions

There has been considerable interest in the topic of avoidable emergency hospital
admissions. This has sometimes concentrated specifically on admissions relating to
ambulatory care sensitive conditions and sometimes looked more widely at any admission
that could be potentially avoidable. Purdy (2010) defines ambulatory or primary care
sensitive conditions (ACSCs) as those ‘for which hospital admission could be prevented by
interventions in primary care’. She points out that at present different sets of ACSCs are
used in different situations. Tian, Dixon and Cao (2012) define them as ‘conditions for which
effective management and treatment should prevent admission to hospital’. Their analysis
covers 19 such conditions in three categories: vaccine preventable (including influenza and
pneumonia); chronic (including congestive heart failure, diabetes complications); acute
(including dehydration, ear, nose and throat infections). They found that ASCSs accounted
in 2009/10 for one in every six emergency admissions (all ages) in England. The rate of
these conditions is higher than average for older people and for people living in deprived
areas. They estimate that emergency admissions for these conditions could be reduced by
between 8% and 18%.

Mytton et al (2012), in contrast, define an avoidable admission as ‘any admission that would
have been avoided in an ideal system that may be due to medical factors, social factors or a
combination of both’. They undertook an observational study of a series of acutely admitted
patients identified on the consultant geriatrician ward rounds of the medical assessment unit
at the Royal Berkshire Hospital in early 2011. They found that around one fifth to one third of
admissions to the elderly care team in this hospital (in an area with below average admission
rates) were potentially avoidable. They concluded that avoiding admissions in this group of
older people depended on high quality decision making around the time of admission and on
sufficient appropriate capacity in alternative community services (notably intermediate care).

Emergency admissions for chronic ambulatory care-sensitive conditions (NHS Outcomes
Framework Indicator 2.3.i definition®) fell from 16% of admissions of people aged 65 and
over in 2003/04 to 11.6% of these admissions in 2011/12. There were falls for all older 5
year age bands except for those aged 85 and over. Emergency admissions for acute
ambulatory care-sensitive conditions that should not usually require hospital admission (NHS
Outcomes Framework Indicator 3a definition’) increased from 7.7% of admissions of people
aged 65 and over in 2003/04 to 11.5% of such admissions in 2011/12. This increase was
largely driven by rising numbers of emergency admissions for pneumonia and urinary tract
infections.

4.4. Trends for specific conditions

The number of emergency admissions of older people with a primary diagnosis of
pneumonia increased by over 82,000 (a rise of 172%) between 2001/02 and 2012/13, which
is a larger increase (in absolute terms) than for any other group of conditions. The number of
bed days relating to these conditions rose more slowly, by 117%, during this period, with
mean length of stay falling from 15.5 days in 2001/02 to 11.8 days in 2012/13.

® This indicator measures how many people with specific long-term conditions, which should not normally require
hospitalisation, are admitted to hospital in an emergency. These conditions include, for example, diabetes,
convulsions and epilepsy, and high blood pressure. Full definition and list of included conditions available at:
https://indicators.ic.nhs.uk/download/Outcomes%20Framework/Specification/NHSOF Domain_2_S_V1.pdf

" This indicator measures the number of emergency admissions to hospital in England for acute conditions such
as ear/nose/throat infections, kidney/urinary tract infections and heart failure, among others, that could potentially
have been avoided if the patient had been better managed in primary care. Full definition and list of included
conditions available at:

https://indicators.ic.nhs.uk/download/Outcomes%20Framework/Specification/NHSOF _Domain_3_S_V1.pdf

22


https://owa.nexus.ox.ac.uk/owa/redir.aspx?C=BpCETHe-xE-E21O4DdspwylfGh0PIdEI-5CsN5_E85d6wBEFRVwVo13gM3g2hbxQ9g5x3spAxcY.&URL=https%3a%2f%2findicators.ic.nhs.uk%2fdownload%2fOutcomes%2520Framework%2fSpecification%2fNHSOF_Domain_2_S_V1.pdf
https://owa.nexus.ox.ac.uk/owa/redir.aspx?C=BpCETHe-xE-E21O4DdspwylfGh0PIdEI-5CsN5_E85d6wBEFRVwVo13gM3g2hbxQ9g5x3spAxcY.&URL=https%3a%2f%2findicators.ic.nhs.uk%2fdownload%2fOutcomes%2520Framework%2fSpecification%2fNHSOF_Domain_3_S_V1.pdf

The number of emergency admissions of older people with a primary diagnosis of urinary
tract infection (UTI) rose from 35,800 in 2001/02 to 107,300 in 2012/13, an increase of
200%. This is the second highest increase (in absolute terms) among groups of conditions.
The number of bed days relating to these admissions rose more slowly, by 104%, with mean
length of stay falling from 16.0 days in 2001/02 to 10.3 days in 2012/13. This increase in bed
days is the second highest increase (in absolute terms) among groups of conditions.

The number of emergency admissions of older people with a primary diagnosis of injuries to
the head rose from 17,600 in 2001/02 to 61,100 in 2012/13, an increase of 246%. This is the
third highest increase (in absolute terms) among groups of conditions. The number of bed
days relating to these admissions rose more slowly, by 70%, with mean length of stay falling
from 8.0 days in 2001/02 to 4.1 days in 2012/13.

The number of emergency admissions of older people with a primary diagnosis of ischaemic
heart disease fell from 114,700 in 2001/02 to 89,300 in 2012/13, a decrease of 22% over
this period. This decrease of 25,400 was the largest (in absolute numbers) of any group of
conditions. The number of bed days relating to these admissions fell by 35% during this
period, with mean length of stay falling from 8.2 days in 2001/02 to 6.3 days in 2012/13.

The number of emergency admissions of older people with a primary diagnosis of
cerebrovascular disease rose from 63,600 in 2001/02 to 67,400 in 2012/13, an increase of
6% over this period. The number of bed days relating to these admissions fell by 32% during
this period, with mean length of stay falling from 27.1 days in 2001/02 to 15.9 days in
2012/13. This decrease of over 575,000 bed days was the largest (in absolute numbers) of
any group of conditions.

The number of older emergency admissions with a diagnosis of signs, symptoms etc. (R-
codes) rose by 46% between 2001/02 and 2012/13, but bed days fell by 46%. There were
different trends for different groups within this chapter, partly due to a coding change: some
conditions which were coded as general symptoms and signs until 2011/12 were coded as
symptoms and signs involving the nervous and musculoskeletal systems from 2012/13.

Admissions for signs and symptoms involving the circulatory and respiratory systems rose
by 49%, from 79,200 in 2001/02 to 118,000 in 2012/13. This was the third largest rise in
absolute numbers of admissions for any group of conditions. Bed days for this condition
nevertheless fell by 38% over the eleven year period.

More detail about trends in admissions for specific conditions is set out in Annex 4.2 and
Table 3.

4.5. Summary

The number of older emergency admissions (first episodes) which involved a procedure rose
by 47.0%, from 500,000 to 735,000, between 2007/08 and 2012/13, while the number of
admissions with no procedure rose by only 9.9%.

The number of emergency admissions of older people rose between 2001/02 and 2012/13
for almost all the main ICD chapters. The only exception among chapters with over 10,000
admissions is neoplasms, where the numbers fell by 9%.

Emergency admissions for chronic ambulatory care-sensitive conditions fell from 16% of
admissions of people aged 65 and over in 2003/04 to 11.6% of these admissions in 2011/12.

Emergency admissions for acute ambulatory care-sensitive conditions that should not
usually require hospital admission however increased from 7.7% of admissions of people
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aged 65 and over in 2003/04 to 11.5% of such admissions in 2011/12. This increase was
largely driven by rising numbers of emergency admissions for pneumonia and urinary tract
infections.

There have been rises in the numbers of short (0 or 1 day) spells for all ICD chapters except
neoplasms, diseases of the eye and factors influencing health status. A question for the
future is whether the numbers of short spells will continue to rise as rapidly as over the last
eleven years.

There have been rises in the numbers of longer (2 or more day) spells for diseases of the
respiratory system, diseases of the genitourinary system, endocrine, nutritional and
metabolic diseases, diseases of the digestive system and certain infectious and parasitical
diseases. A question for the future is whether the numbers of longer spells will continue to
rise as rapidly as over the last eleven years for these chapters, especially for diseases of the
respiratory system which account for almost 17% of all older emergency bed days.

Average lengths of older emergency stays have fallen for neoplasms, mental and
behavioural disorders, diseases of the circulatory system, diseases of respiratory system,
diseases of the digestive system, diseases of the genitourinary system, symptoms and
signs, and injury and poisoning. A question for the future is whether average lengths of stay
will continue to fall as rapidly as over the last eleven years for these chapters, especially for
diseases of the circulatory system and diseases of the respiratory system which account
respectively for almost 18% and almost 17% of all older emergency bed days.
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Annex 4.1: Trends by individual ICD chapter
Certain infectious and parasitic diseases

Admissions for this chapter rose by 335% over the eleven year period 2001/02 to 2012/13,
but the rise over the ten years to 2011/12 was 111%. This is due to a coding change: some
conditions which were coded as non-infective enteritis and colitis until 2011/12 were coded
as infectious intestinal diseases from 2012/13. The number of bed days for this chapter rose
by 138% over the whole eleven year period to 2012/13, with length of stay falling by 41%
over the period, which is typical of the fall in average length of stay across all emergency
admissions of older people.

Neoplasms

Admissions for neoplasms fell by 9% over the period 2001/02 to 2012/13, but discharges
rose by 5% over the period. In 2012/13 there were 31% more discharges with neoplasm
recorded as the primary diagnosis than admissions. This suggests that around one quarter
of older people discharged from an emergency stay with a diagnosis of neoplasm were
admitted with another primary diagnosis. The decline in admissions was concentrated
among people aged 65 to 84, with the number remaining constant for the 85 and over group.
The rise in discharges was heavily concentrated in 0 to 1 day spells with a slight fall in spells
of 2 or more days. Bed days for neoplasms fell by 18% over the eleven year period with
average length of stay falling by only 22%. It should be noted that this chapter accounted for
6.6% of older emergency hospital bed days in 2012/13.

Diseases of the blood and blood-forming organs

Admissions for diseases of the blood rose by 27% over the eleven year period 2001/02 to
2012/13, but bed days for this chapter fell by 32%, with average length of stay falling by
50%. The increase in spells was virtually entirely an increase in 0 and 1 day spells, which
rose by 217%, with spells of 2 or more days rising by less than 1%.

Endocrine, nutritional and metabolic diseases

Admissions for this chapter rose by 95% over the eleven year period 2001/02 to 2012/13
and bed days rose by 6% despite a fall in average length of stay of 46%. This is one of the
largest rises across all ICD chapters. The rise was heavily concentrated on 0 to 1 day spells.
Within this chapter, admissions for diabetes mellitus rose by only 4% but admissions for
metabolic disorders rose by 185% and in 2012/13 account for over half the admissions
under this chapter. Similarly, bed days for diabetes fell by 38% but for metabolic disorders
rose by 60%.

Mental and behavioural disorders

Admissions for mental and behavioural disorders rose by 9% over the eleven year period
2001/02 to 2012/13 and discharges by 22%. Bed days however fell by 31% as average
length of stay fell by 44%, from 47 days in 2001/02 to 26 days in 2012/13. The increase was
heavily concentrated among spells of 0 and 1 days, with spells of 2 or more days rising by
only 2%, and heavily concentrated on the 85+ group, with admissions for the 65 to 84 group
falling by 1%. This chapter accounted for 5% of all older emergency bed days but only 1.5%
of admissions in 2012/13.
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Diseases of the nervous system

Admissions for diseases of the nervous system rose by 30% over the period 2001/02 to
2012/13, but bed days fell by 31% as average length of stay fell by 50%, from 23 days in
2001/02 to 11 days in 2012/13. The increase was heavily concentrated among spells of 0
and 1 days, with spells of 2 or more days rising by only 2%.

Diseases of the eye and adnexa, diseases of the ear and mastoid

Admissions for diseases of the eye and adnexa fell by 3% over the period 2001/02 to
2012/13 and bed days by 36%. This comprises an increase of 42% in spells of 0 and 1 days
and a fall of 37% in spells of 2 or more days. Admissions for diseases of the ear and mastoid
rose by 110% over the period 2001/02 to 2012/13 and bed days by 62%. The increase was
concentrated among 0 to 1 day spells and among the 85+ age group. Each of these
chapters accounts for only 0.1% of older emergency bed days in 2012/13.

Diseases of the circulatory system

Admissions for diseases of the circulatory system rose by just 2% over the eleven year
period 2001/02 to 2012/13 and discharges by 12%. Bed days for this chapter fell by 25%.
The increase was heavily concentrated among spells of 0 and 1 days, with spells of 2 or
more days falling by 4%, and heavily concentrated on the 85+ group, with admissions for the
65 to 84 group falling by 6%. Bed days for ischaemic heart disease fell by 35% over the
period but rose by 31% for pulmonary heart disease. Bed days for other forms of heart
disease fell by 17% and for cerebrovascular disease by 33%. This chapter as a whole
accounted for over 18% of all older emergency bed days in 2012/13.

Diseases of the respiratory system

Admissions for diseases of the respiratory system rose by 72% over the period 2001/02 to
2012/13, with a substantial proportion of this rise occurring in the final year of this eleven
year period. Bed days for this chapter rose by 35%, with average length of stay falling by
only 26%. The increase was heavily concentrated on the 85+ group. Bed days for influenza
and pneumonia rose by 112% over the eleven years (and admissions by 172%) and
accounted in 2012/13 for slightly over half of all bed days in this chapter. This is discussed
further below. This chapter as a whole accounted for over 17% of all older emergency bed
days in 2012/13.

Diseases of the digestive system

Admissions for this chapter rose by 30% over the eleven year period 2001/02 to 2012/13,
but the rise over the ten years to 2011/12 was 45%. The decline between 2011/12 and
2012/13 is due to a coding change: as indicated above, some conditions which were coded
as non-infective enteritis and colitis until 2011/12 were coded as infectious intestinal
diseases from 2012/13. Bed days for this chapter fell by 3% over the whole eleven year
period, with average length of stay falling by 29%. The increase was in spells was heavily
concentrated on 0 to 1 day spells. This chapter accounted for 7.6% of all older emergency
bed days in 2012/13.

Diseases of the skin and subcutaneous tissue, diseases of the musculoskeletal
system

Admissions for diseases of the skin rose by 48% over the period 2001/02 to 2012/13. Bed

days for this chapter fell by 5% over this period, with average length of stay falling by 37%.
Admissions for diseases of the musculoskeletal system rose by 81% over the period
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2001/02 to 2012/13. Bed days for these conditions fell by just 1%, with average length of
stay falling by 46%. The increase was again concentrated on O to 1 day spells.

Diseases of the genitourinary system

Admissions for diseases of the genitourinary system rose by 163% over the period 2001/02
to 2012/13, with a substantial proportion of this rise occurring in the final year of this eleven
year period. Bed days for these conditions rose by 87%, despite average length of stay
falling by 31%. Conditions within this chapter are dominated by renal failure and other
urinary conditions which includes urinary tract infection. Bed days for the latter doubled over
the eleven year period and accounted in 2012/13 for 70% of all bed days for this chapter.
This is discussed further below. This chapter as a whole accounted for almost 9% of all older
emergency bed days in 2012/13.

Signs, symptoms and abnormal clinical and laboratory findings not elsewhere
classified

Admissions for signs, symptoms etc. rose by 46% over the period 2001/02 to 2012/13, but
discharges by only 38%. In 2012/13 there were still 15% fewer discharges than admissions
with signs, symptoms etc. recorded as the primary diagnosis, implying that around 15% of
older people admitted with a primary diagnosis of signs and symptoms were discharges with
another primary diagnosis. Bed days for this chapter fell by 46%, with average length of stay
falling by 61%. The increase in spells was heavily concentrated on 0 to 1 day spells, with 2+
day spells falling by 21%. This chapter accounted for over 8% of all older emergency bed
days in 2012/13. The chapter is discussed further below.

Injury, poisoning and certain other consequences of external causes

Admissions for injury poisoning etc. rose by 79% over the period 2001/02 to 2012/13. Bed
days for this chapter rose by 9% over this period, with average length of stay falling by 39%.
The largest groups of conditions in this chapter in terms of bed days are injuries to the hip
and thigh, injuries to the knee and lower leg and injuries to the head. While the numbers of
bed days for the former two types of injury did not change greatly over the eleven year
period, bed days for injuries of the head rose by 68% (and admissions by 247%) over the
period. This chapter as a whole accounted for over 13% of all older emergency bed days in
2012/13.

Factors influencing health status and contact with health services

Admissions for this chapter fell by 45% and discharges fell by 58% over the period 2001/02
to 2012/13. While in 2001/02 there were around one-third more discharges with factors
influencing health status recorded as the primary diagnosis than admissions, by 2012/13 this
had fallen to less than 2% more. While admissions fell slightly during in the first year of the
period (2001/02 to 2002/03), discharges fell by almost one-quarter over this year. This
suggests the possibility that this chapter is affected by changes in coding practice. Bed days
for this chapter fell by 94% over this period, with average length of stay falling by 85%. This
chapter however accounted for only 0.2% of all older emergency bed days in 2012/13.
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Annex 4.2: Trends for specific conditions
Pneumonia and flu

The number of emergency admissions of older people with a primary diagnosis of
pneumonia increased by over 82,000 between 2001/02 and 2012/13, which is a larger
increase (in absolute terms) than for any other group of conditions. It rose from 47,800 in
2001/02 to 129,900 in 2012/13 an increase of 172% over this period. The number of
discharges with this condition was 18% higher, at 152,900 in 2012/13, and rose more
rapidly, by 185%. While the number of discharges from spells 2 or more days rose by 179%
to 134,500 in 2012/13, the number of discharges from spells of 0 or 1 days rose by 242% to
18,400 in 2012/13. The number of bed days relating to these conditions rose more slowly, by
117%, during this period, with mean length of stay falling from 15.5 days in 2001/02 to 11.8
days in 2012/13. This was nevertheless a larger increase than for any other group of
conditions.

The rise in emergency admissions for pneumonia could be due to range of factors including
population change, coding practices and changes to hospital organisation (Trotter et al
2008). The rise in England is unlikely to be just a HES coding issue since other countries
have also experienced rises (van Gageldonk-Lafeber 2009 for Netherlands). The trend of
rising emergency admissions for pneumonia could continue (Fry et al 2005).

Urinary tract infections

The number of emergency admissions of older people with a primary diagnosis of UTI rose
from 35,800 in 2001/02 to 107,300 in 2012/13, an increase of 200%. This is the second
highest increase (in absolute terms) among groups of conditions. The number of discharges
with this condition was 11% higher, at 119,600 in 2012/13, and rose more rapidly, by 214%
over this period. While the number of discharges from spells of 2 or more days rose by 173%
to 93,900 in 2012/13, the number of discharges from spells of 0 or 1 days rose by 614% to
25,700 in 2012/13.

The number of bed days relating to these admissions rose more slowly, by 104%, with mean
length of stay falling from 16.0 days in 2001/02 to 10.3 days in 2012/13. The increase in bed
days is the second highest increase (in absolute terms) among groups of conditions.

UTI is believed to be greatly over-coded, and the extent of over-coding is considered to have
risen in recent years. Part, if not most, of the increase may be due to changes in coding
practice. Another possible explanation is antibiotic resistance.

Injuries to the head

The number of emergency admissions of older people with a primary diagnosis of injuries to
the head rose from 17,600 in 2001/02 to 61,100 in 2012/13, an increase of 246%. This is the
third highest increase (in absolute terms) among groups of conditions. The number of
discharges with this condition was 10% lower, at 55,100 in 2012/13, and rose less rapidly, by
231% over this period. While the number of discharges from spells of 2 or more days rose by
106% to 19,100 in 2012/13, the number of discharges from spells of 0 or 1 days rose by
388% to 36,000 in 2012/13. The number of bed days relating to these admissions rose more
slowly, by 70%, with mean length of stay falling from 8.0 days in 2001/02 to 4.1 days in
2012/13. The large increases for head injuries may be due to NICE guidance on their
treatment.
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Ischaemic heart disease

The number of emergency admissions of older people with a primary diagnosis of ischaemic
heart disease fell from 114,700 in 2001/02 to 89,300 in 2012/13, a decrease of 22% over
this period. This decrease of 25,400 was the largest (in absolute numbers) of any group of
conditions. The number of discharges with this condition was 15% higher, at 103,000 in
2012/13, and fell more slowly, by 15% over this period. While the number of discharges from
spells of 2 or more days fell by 27% to 74,800 in 2012/13, the number of discharges from
spells of 0 or 1 days rose by 43% to 28,100 in 2012/13. The number of bed days relating to
these admissions fell by 35%, during this period, with mean length of stay falling from 8.2
days in 2001/02 to 6.3 days in 2012/13.

The decline in numbers of admissions for this condition seems likely to be linked with the
decline in its prevalence in the general population. The prevalence of IHD among older
people aged 65-74 fell from 16.1% in 1998 to 11.1% in 2011 (HSE). The prevalence of IHD
among older people aged 75+ rose from 20.3% in 1998 to 22.8% in 2006 and then fell to
20.8% in 2011 (HSE).

Stroke

The number of emergency admissions of older people with a primary diagnosis of
cerebrovascular disease rose from 63,600 in 2001/02 to 67,400 in 2012/13, an increase of
6% over this period. The number of discharges with this condition was 15% higher, at 77,500
in 2012/13, and rose more rapidly, by 16% over this period. While the number of discharges
from spells of 2 or more days rose by 88% to 11,200 in 2012/13, the number of discharges
from spells of 0 or 1 days rose by just 9% to 66,300 in 2012/13. The number of bed days
relating to these admissions fell by 32% during this period, with mean length of stay falling
from 27.1 days in 2001/02 to 15.9 days in 2012/13. This decrease of over 575,000 bed days
was the largest (in absolute numbers) of any group of conditions.

The decline in numbers of bed days for this condition seems not to be linked with changes in
its prevalence in the general population but rather with changes in its treatment responsible
for the large fall in average length of stay. The prevalence of stroke among older people
aged 65-74 rose from 5.5% in 1998 to 6.4% in 2003 and fell to 5.7% 2011 (HSE). The
prevalence of stroke among older people aged 75+ rose from 9.4% in 1998 to 11.6% in 2006
and then fell to 10.6% in 2011 (HSE).

Signs and symptoms: R-codes

The number of older emergency admissions with a diagnosis of signs, symptoms etc. (R-
codes) rose by 46% between 2001/02 and 2012/13, but bed days fell by 46%. There were
different trends for different groups within this chapter, partly due to a coding change: some
conditions which were coded as general symptoms and signs until 2011/12 were coded as
symptoms and signs involving the nervous and musculoskeletal systems from 2012/13.

Admissions for sighs and symptoms involving the circulatory and respiratory systems rose
by 49%, from 79,200 in 2001/02 to 118,000 in 2012/13. This was the third largest rise in
absolute numbers of admissions for any group of conditions. Bed days for this condition
nevertheless fell by 38% over the eleven year period.

A study of unplanned admissions of older people in one hospital (Walsh et al 2011) found
that:

e Patient characteristics — age, gender and comorbidities — were not associated with R-
codes.
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¢ Organisational features — admission via A&E and attendance outside usual GP hours —

were associated with a higher likelihood of R-codes.

¢ R-code admissions were shorter than average, and had lower than average mortality
rates but broadly average readmission rates.

Table 4.1: Discharges by procedure, change 2007/08 to 2012/13

Procedure | Percent Change 2006/07 to
Procedure numbers of total 2012/13
2012/13 2012/13 65+ 65-84 85+

Q Upper female genital tract 900 0% | -33% -11% -54%
C Eye 4,663 0% -19% -19% -23%
G Upper digestive system 20,942 1% -12% -12% -11%
H Lower digestive system 17,467 1% | -10% -9% -11%
P Lower female genital tract 717 0% -5% -1% -18%
L Arteries and veins 16,568 1% -2% -3% 3%
X Miscellaneous operations 43,836 2% -1% 0% -5%
B Endocrine system and breast 652 0% 4% 6% -4%
T Soft tissue 28,193 1% 6% 7% 3%
W Other bones and joints 85,385 4% 6% 2% 14%
J Other abdominal organs 8,054 0% 11% 11% 9%
N Male genital organs 791 0% 16% 7% 61%
S Skin 18,649 1% 23% 20% 31%
F Mouth 1,243 0% 25% 22% 45%
Y Bones and joints of skull & spine 1,589 0% 32% 31% 40%
M Urinary 51,372 2% 44% 35% 68%
A Nervous system 6,883 0% 48% 45% 66%
E Respiratory tract 36,266 2% 52% 49% 66%
D Ear 652 0% 57% 57% 58%
K Heart 27,586 1% 74% 71% 93%
U Diagnostic imaging, testing etc. 362,043 16% | 108% 98% 136%
O Overflow codes 794 0% | 451% | 410% 1257%

Total with procedure 735,250 33% 47% 42% 62%

No procedure 1,475,917 67% 10% 5% 22%

GRAND TOTAL 2,211,167 100% 20% 15% 32%
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Table 4.2: Admissions by ICD chapter

Admissions in 2012/13

Change 2001/02-

2012/13
Conditions: ICD Chapter
Number Percent Number Percent
(000s) of total (000s)
Certain Infectious and parasitic diseases 65.3 3.0% 50.3 335%
Neoplasms 82.6 3.7% -8.2 -9%
Diseases of the blood 28.9 1.3% 6.2 27%
E_ndocrlne, nutritional and metabolic 475 2 1% 231 95%
diseases
Mental and behavioural disorders 32.6 1.5% 2.8 9%
Diseases of the nervous system 454 2.1% 10.5 30%
Diseases of the eye and adnexa 8.3 0.4% -0.3 -3%
Diseases of the ear and mastoid process 4.8 0.2% 2.5 110%
Diseases of the circulatory system 339.5 15.4% 7.7 2%
Diseases of the respiratory system 322.7 14.6% 135.5 72%
Diseases of the digestive system 171.6 7.8% 39.2 30%
Dlseases of the skin and subcutaneous 452 2 0% 14.6 48%
tissue
Diseases of the musculoskeletal system 93.8 4.2% 42.1 81%
Diseases of the genitourinary system 160.9 7.3% 99.7 163%
Symptoms, signs etc. 469.6 21.2% 147.4 46%
Injury, poisoning etc. 283.0 12.8% 125.1 79%
Factors influencing health status 8.5 0.4% -7.0 -45%
TOTAL 2,211.0 100.0% 692.0 46%
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Table 4.3: Bed Days by ICD Chapter

Conditions: ICD Chapter

Bed days in 2012/13

Change
2001/02 to 20

12/13

Number Percent Number Percent
(000s) of total (000s)
Certain Infectious and parasitic diseases 656 3.3% 380 138%
Neoplasms 1,320 6.6% -299 -18%
Diseases of the blood 169 0.8% -81 -32%
Eigzgggge, nutritional and metabolic 407 2 0% o 6%
Mental and behavioural disorders 993 5.0% -455 -31%
Diseases of the nervous system 600 3.0% -269 -31%
Diseases of the eye and adnexa 24 0.1% -14 -36%
Diseases of the ear and mastoid process 24 0.1% 9 62%
Diseases of the circulatory system 3,643 18.2% -1,183 -25%
Diseases of the respiratory system 3,440 17.2% 893 35%
Diseases of the digestive system 1,522 7.6% -53 -3%
t[i)sizle;ses of the skin and subcutaneous 469 2306 24 50
Diseases of the musculoskeletal system 622 3.1% -4 -1%
Diseases of the genitourinary system 1,754 8.8% 817 87%
Symptoms, signs etc. 1,669 8.3% -1,397 -46%
Injury, poisoning etc. 2,674 13.4% 210 9%
Factors influencing health status 39 0.2% -571 -94%
TOTAL 20,031 100.0% -2,017 -9%
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5. Demand factors

Demand for emergency hospital inpatient care arises from patients' needs mediated by
clinicians. Emergency admissions (including zero day cases) are preceded by an A&E
attendance, a call for an emergency ambulance, or emergency referral to hospital by a
clinician, usually a GP but possibly a hospital doctor. Admission then involves a combined
decision by a clinician and the patient, where the clinician acts both as agent for the patient
and as gatekeeper to day and inpatient care.

5.1. Underlying demand for emergency hospital inpatient care

Underlying demand for urgent and emergency care arises from an illness, accident or
condition requiring urgent attention. A decision to consult a health care service urgently
depends in principle on the person’s or their family’s degree of concern about their condition,
their expectations and the costs to them of the consultation. Their expectations and
preferences are in turn likely to be affected by age, gender, education and other individual
characteristics.

A person considering that they need urgent health care may have, depending on the
detailed circumstances, several options. These may range from phoning the 111 service,
going to a walk-in centre, seeking an urgent appointment with their GP, phoning the
emergency 999 service, to going direct to a major (type 1) A&E department. Some of those
opting for options other than A&E may of course be referred there by the other services or
taken there by the ambulance service.

Choices between these options are likely to be influenced not only by the degree of severity
of the patient’s condition but also by the availability of, access to and cost of the different
options. Although there is no direct cost to the patient, since NHS care is free at point of use,
patients may face travel costs and costs of their time. More importantly, if they find or believe
that they cannot readily access alternatives they may go to A&E even if their condition is not
an emergency.

Health care commissioners, mainly Clinical Commissioning Groups (CCGs), while not
directly controlling individual use of emergency hospital care, have an indirect influence over
patient choices. They decide for example on the arrangements for out-of-hours primary care
and on commissioning of walk-in services. Moreover, their policies are likely to impact on the
criteria used by clinicians to decide whether to admit patients for inpatient emergency care.

Demand for health care in old age depends at the individual level on perceived need for care
and willingness to act on the perceived need through contacting health care services. At the
population level demand depends on the numbers of older people and their morbidity, living
arrangements and social attitudes. Demand, unlike need, also depends on the costs of care
to patients and their ability and willingness to meet the costs.

5.2. Demographic change

The number of people aged 65 and over rose from 7.8 million in 2001 to 9.1 million in 2012.
The numbers aged 65 to 69 have risen especially rapidly in the most recent years as the
cohort born shortly after the end of WWII start to reach age 65. The numbers aged 85 and
over, who are most likely to need health care also rose rapidly, from 0.96 million to 1.22
million (Figure 5.1).

There has been an increase of 25% in the age standardised rate of emergency admissions
among people aged 65 and over between 2001/02 and 2012/13. At the same time, there has
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been a fall of 25% in the age standardised emergency bed day rate over this period (Figure
5.2). Total bed days decreased for people aged 65 to 84 but increased for those aged 85
and over, despite the fall in the bed day rate, because of the large population increase for
that oldest old group. The numbers of older people are projected to continue to rise rapidly
as discussed in chapter 8.

Only around one third (35%) of the rise in emergency admissions of older people between
2001/02 and 2012/13 — around 243,000 of the 692,000 increase in older emergency
admissions - can be explained by the rise in numbers of older people. Around half (50%) of
the rise — some 345,000 — can be explained by other factors common to all older people.
The remaining 15% of the rise — around 103,000 admissions — can be associated with
factors affecting only the oldest old 85 and over group.

This partition of the two-thirds (65%) of the rise not explained by the rise in numbers of older
people is based on an analysis of the proportionate rise in the admission rates for those
aged 65 to 84 and those aged 85 and over. The figure of 345,000 is the result of applying to
the whole 65 and over age group the rise in admission rate for the 65 to 84 age group. The
figure of 103,000 is the result of applying to the 85 and over group the extra rise in
admission rate for that age group. It should be noted that the rise in admission rate for the 65
to 84 age group was slightly lower than the rise for the 18 to 64 age group as well as
substantially lower than the rise for the 85 and over age group.

The proportion of older people living in care homes has fallen from around 4.25% in 2001 to
around 3.5%, around 325,000 older people, in 2012. This may explain a small proportion of
the increase in older emergency admissions, since care home residents are less likely to be
admitted to hospital than people of the same age living in private households.

Figure 5.1: Numbers of older people by age band, 2001 to 2012
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Figure 5.2: Rates of older emergency admissions and bed days, 2001/02 to 2012/13
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5.3. Change in social attitudes

Experts have advised that risk aversion may have arisen among family carers of frail older
people and care staff working in home-based and residential care. This could explain some
of the increase in A&E attendances. Risk aversion among junior hospital doctors may also
have risen, which could explain part of the increase in emergency admissions.

5.4. Epidemiological change

There has been considerable debate about whether increases in life expectancy over past
recent years have been accompanied by a compression of morbidity. There has also been
related debate about whether (further) compression of morbidity can be expected over future
years.

Fries (1980) postulated that increased total life expectancy would be accompanied by a
shorter period with morbidity, i.e. a compression of morbidity. He believed that there would
be an increase in the age of onset of chronic disease greater than the increase in longevity.
Gruenberg (1977) however argued that the decline in mortality rates from chronic diseases
would be accompanied by increased prevalence of such diseases. He believed that falling
mortality rates would mean higher survival rates for people with health conditions. Manton
(1982) suggested that there will be a dynamic equilibrium. He maintained that decreasing
mortality rates would be accompanied by increased morbidity rates but that the proportion of
life with severe morbidity would not increase.

It is important to recognise that the question about compression or expansion need not have
a single answer. There could be different trends for prevalence of self-reported poor health,
specific chronic conditions, disability in terms of limiting long-standing illness, or severe
disability in terms of conducting personal care tasks. In the context of our study what matters
are trends in the incidence and prevalence of conditions likely to require urgent and
emergency care services. It is also useful to distinguish between absolute and relative
compression or expansion of morbidity. Absolute compression (expansion) occurs when the
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number of years with morbidity decreases (increases). Relative compression (expansion)
occurs when the proportion of life with morbidity decreases (increases).

There have been changes in the prevalence in old age of various diseases in England over
the last 15 years. The prevalence of ischaemic heart disease for example has fallen from
16% in 1998 to 11% in 2011 among people aged 65 to 74 but has risen slightly for people
aged 75 and over according to the Health Survey for England (HSE). The prevalence of
diabetes in contrast has risen from 7% in 1998 to 13% in 2011 among people aged 65 to 74
and from 7% to 17% for people aged 75 and over.

Rates of overall limiting long-standing illness in England have remained broadly constant
over the period since 2001. Trends in limiting long-standing illness since 2001 have been
fairly flat for people aged 65 to 74 and for people aged 75 and over with some fluctuation
(ONS). Healthy life expectancy at age 65 has risen slightly between 2005-7 and 2008-10,
from 57.1% to 57.4% of life expectancy at age 65 for men and from 54.8% to 57.4% for
women (ONS).

Jagger et al (2011) have examined the impact of changing patterns of disease on disability
and the need for long term care. They show that a combination of constant prevalence of
disease and falling mortality rates implies rising rather than constant prevalence of disability.
They considered a scenario in which current trend increases in obesity of 1% to 2% annually
continue resulting in higher prevalence of arthritis, stroke, coronary heart disease and
vascular dementia. Under this scenario the prevalence of severe disability is projected to rise
by over 10% among the oldest old between 2010 and 2030. They also examine an
improving population health scenario in which a decline in smoking and obesity in the future
reduce the prevalence of these diseases. Even under this scenario the prevalence of
disability is projected to increase by 2.4% between 2010 and 2030 among those aged 85
and over.

Since the key issue for this study is trends in conditions potentially requiring urgent and
emergency care, the growing evidence on the association between health care costs and
proximity to death seems pertinent. Various studies in different countries have shown that
expenditure on acute health care rises with proximity to death rather than with age, that is it
rises in line with time from the end rather than from the start of life. Seshamani and Gray
(2004) used longitudinal hospital data for Oxfordshire to explore the influence on health care
expenditure of age and proximity to death. They found that, while age may significantly affect
guarterly hospital costs, these cost changes are small compared to the tripling of quarterly
costs that occurs with approaching death in the last year of life. Werblow, Felder and Zweifel
(2007) examined this issue, using Swiss data, for seven different components of health care
expenditure. They found weak or no age effects for the components of health care
expenditure when controlling for proximity to death but a strong positive relationship between
proximity to death and an individual's health care cost. They argue that 'the cost of health
care ultimately is driven by medical technology, some of which appears to be lavished on
patients with rather limited remaining life expectancy'.

This evidence that health care costs are much more closely associated with proximity to
death than with age would suggest that the age-specific rate of emergency hospital
admissions may have fallen as age-specific mortality rates in old age have fallen. This
interpretation seems consistent with our finding discussed below on cohort effects in old age.
An exception might be late old age when most people would be within a few years of death.
Clinicians have commented that the number of very elderly people with complex conditions
attending accident and emergency departments has risen over recent years.
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5.5. Deprivation

A further issue that could explain changes in underlying demand is potential changes in
deprivation. There are important differences in older emergency admission rates between
the most and least deprived areas of the country (Figure 5.3). The most deprived decile had
a 65 to 84 emergency admission rate 113% higher than the least deprived decile in
2012/2013, whilst the corresponding figure for the 85 and over rates was only 41%. This
suggests that deprivation has a greater relative effect for the younger old than for the oldest
old. While this excess in rates has increased slightly over the period 2001/02 to 2012/13,
trends for the most and least deprived are reasonably similar. It does not appear that
deprivation has played a major role in increasing the overall number of older emergency
hospital admissions.

Figure 5.3: Emergency hospital admission rates for most and least deprived areas, IMD decile

800

700

/_/ = \ost deprived 85+
500 P— Least deprived 85+

400 - /
e \ost deprived 65-84

300 =

/

200
Least deprived 65-84

100

0 T T T T T T T T T T T 1

T T S S S N S-S S VR VR

0\’\0 0"'\0 0”’\0 0“‘\0 0‘9\0 0“’\0 6\\Q Q‘b\g 0°’\\/ '\9\\/ '\,"'\\, '\9'\\/

D AT AT DT AT DT DT AT DT DT DT P

Source: Hospital Episode Statistics

5.6. Changes in the effective demand for emergency admissions

The demand for particular categories of emergency care depends on how services are
organised. Minor emergencies can generally be treated in primary care settings. Major
emergencies however require specialist care which in the UK is concentrated almost entirely
in hospitals and is accessed mainly, but not exclusively, in and through A&E departments.

There has been a long-term trend towards specialisation in major emergency care, as in
other branches of medicine (see chapter 6).

It is important to distinguish the underlying demand for emergency care from the effective
demand and in particular the effective demand for specific types of care. The former relates
to the demand from patients as discussed above. There is likely to be substantial excess
underlying demand for NHS services because care is provided free of charge to the patient
at the time it is needed. While excess demand may arguably be more likely to arise for
planned care, there is also an issue for urgent and emergency care.
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Effective demand is demand which backed by ability to pay. Since the NHS in England has a
split between purchasers and providers, effective demand relates to demand that has
actually been funded (ultimately from general taxation) by the commissioning of services
from providers. This is strictly finite and is limited by the budgets available to commissioners
and the price at which services can be purchased. These in turn help to determine the
resources available to clinical staff at the time patients are treated.

NHS budgets increased by less than 2% per year in real terms during the last half of the
1990s and by 2000 there was a widespread perception among both health care
professionals and the public of significant unmet need for major emergency care. NHS
budgets then increased strongly between 2000 and 2010 - spending on hospital and
community health services rose by nearly 50% in real terms between 2001 and 2011 -
before spending increases were halted as a result of the financial crisis. This is discussed
further in chapter 7.

The care which can be afforded is offered to patients at the decision of the clinical staff
employed by the providers, in accordance with their perceptions of the relative ‘need’ of
patients and the technology and capacity available to them. In other words, patients face
pervasive non-price rationing in the NHS. Non-price rationing is managed, mainly by
clinicians both in primary and secondary care, through processes such as triage, gate-
keeping, waiting/queuing and discharging patients sooner rather than later. It should be
noted however that the NHS commissions and providers can in the medium to longer term
decide locally how best to allocate resources and capacity between different services. If
there is a shortage of urgent and emergency care in an area, resources can at least in
principle be re-prioritised, although this may be difficult in practice.

The effective demand for emergency hospital admissions is the result of a combination of
underlying demand from patients, contracts agreed between commissioners and providers
and non-price rationing along different patient pathways. The arrangements agreed between
commissioners and providers reflect decisions about the types of care to fund and provide
locally. Commissioners may for example fund hospital avoidance schemes, such as hospital
at home or intermediate care in nursing homes. The availability of such provision has an
effect on clinical decisions on admission to emergency hospital care: supply of alternatives
to emergency hospital inpatient care impacts on effective demand for hospital admission.

There is a widespread belief that the rise in emergency admissions was caused partly by
weaker GP gate-keeping following the 2004 GP contract which allowed GPs to opt out of
providing out-of-hours care. In addition to weaker gate-keeping there may be a perception
that out-of-hours primary care is of lower quality than primary care by GPs who know the
patient. This is discussed in chapter 7.

Most patients experiencing emergency admissions are admitted to inpatient care via A&E
departments although some are admitted directly following requests to specialist
departments from GPs, usually over the telephone. Access to A&E is mainly by patient self-
referral for younger patients but for older patients self-referral falls to about 50% for the
younger elderly (under 85) and to 40% for the older elderly (85 and over) in the case of
attendances at major (type 1) A&E departments. Calls to the ambulance service account for
about a quarter of attendances at type 1 A&E departments among younger elderly people
and about one third among older elderly people — presumably usually following triage by
paramedics. GP referrals account for about 9% and 7% of attendances among these sub-
groups, respectively. The large numbers of self-referred patients arriving at major A&E
departments necessitates triage, with patients presenting with minor conditions often
referred to walk-in centres or urgent care clinics, which may be on the same site. Despite
this, as few as 15% of younger patients who self-refer to type 1 A&E are subsequently
admitted. However, in the case of older people, high proportions of attendees at type 1 A&E
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are admitted, ranging from 40% for younger elderly people who self-refer to over 70% for
older elderly people brought in by ambulance or referred by a GP.

A&E attendances have risen by about 30% since 2003/04 but almost 70% of the increase
was due to attendances at walk-in clinics, minor injuries units and urgent care clinics. As
mentioned above, this was almost certainly partly supply-driven. The NHS opened 230 new
walk-in centres, offering care mainly by nurses, between 2000 and 2010 with the aim of
providing alternative sources of primary care to traditional GP services (Monitor 2013). About
a quarter of such clinics were established in hospitals (Monitor 2013). These made access to
urgent primary care much easier for patients. Not only were appointments not required but
the new 4-hour waiting time target was applied (usually successfully) to such care. This is
likely to have represented a lowering of the waiting-time ‘price’ to patients of urgent primary
care compared with traditional A&E departments. Some of these clinics and units have
subsequently closed in recent years.

Very few attendances at walk-in centres however lead to emergency hospital admissions. It
is attendances at major A&E departments, which account for the great majority of
admissions. Such attendances rose by a relatively modest 12.5% between 2003/04 and
2012/13. The total population rose by over 7% over this period and there was presumably an
additional rise in demand because of population ageing. This does not suggest that there
was huge pressure for admissions coming from additional numbers of major A&E attendees.
However, walk-in centres were often co-located with major A&E departments with a view to
diverting some demand. If, as a result, triage was tightened at the front door of many major
A&E departments, it is possible that there was an increase in the average acuity among
those still designated as Type 1 patients. This may have been reinforced by a rise in the
numbers of people with complex conditions as a result of population ageing.

What has been rising most in major A&E departments is the conversion ratio of attendances
to admissions, which is decided by clinical staff in A&E departments. Blunt et al (2010) report
that the proportion of people admitted after attending major A&E departments rose from 21%
to 24% between 2003/04 and 2008/09, an increase of about 14%. Later figures show the
proportion rising to 25.9% by 2012/13, a rise of nearly a quarter in just under a decade. The
conversion rate is higher among older age groups: 49.8% for those 65 to 84 and 64.4% for
those 85 and over in 2012/13. However, the conversion rates for each of the two elderly
groups have each risen by less than 1% since 2009/10. These figures are consistent with a
rise in acuity for the population as a whole over the last nine years but not with a rise in
acuity among older people over the last three years.

5.7. Age, cohort and period effects

It is helpful in the context of examining demand and supply factors to be able to partition past
trends in older emergency admissions between age, period and cohort effects.

Age effects relate to differences in emergency admissions rates by age after controlling for
any differences in the other two factors. They are ascertained by examining admissions
rates at each age averaged across each birth cohort (e.g. those born in 1947 to 1949, 1950
to 1952 etc..) and each time period (e.g. 2001 to 2003, 2004 to 2006 etc.). The age effect is
likely to reflect the way in which underlying need for emergency inpatient care varies by age.
It therefore in all likelihood relates to variations by age group in underlying demand.

Cohort effects relate to differences in emergency admission rates by birth cohort after
controlling for any differences in the other two factors. They may be seen as generational
differences. They are ascertained by examining the admission rates of each cohort at each
age averaged across each time period. The cohort effect is therefore likely to reflect the way
in which the underlying need for emergency inpatient care at a given age varies by birth

39



cohort, possibly in turn reflecting changes over time in the incidence and prevalence of
conditions requiring urgent and emergency care. It too therefore likely relates to changes in
underlying demand but could also reflect changes in other factors such as clinicians’ views
about the benefits of hospital admission.

Period effects relate to residual differences over time in emergency admissions rates after
controlling for any differences in the other two factors. They are ascertained by examining for
each time period the admission rates of each cohort at each age. The period effect is
therefore generally likely to reflect not underlying need for emergency inpatient care but
other contemporaneous factors. These could include for example advances in technology or
changes in capacity over time. An exceptional case where a period effect would reflect
underlying need would be a pandemic.

The age, cohort and period effects were estimated by calculating rates of emergency
admissions for 3 year cohorts and 3 year periods from 1998 to 2012 and feed these rates
into a model designed to estimate the three effects. The method is discussed in more detalil
in the annex to this chapter. The findings are illustrated in Figures 5.4 to 5.6 which set out
the regression coefficients estimated through the modelling.

The age effect is as would be expected: admission rates fall by age to around age 30 and
then rise monotonically with age from age 40 upward. The cohort effect is perhaps more
surprising: each cohort from those born in around 1912 onward have experienced lower
emergency admission rates after standardising for age and period effects. As discussed
above, this could represent improvements in health over time. Period effects have been
increasing over the period since 1999. They rose especially sharply between around 2002
and 2005 and have continued to rise despite resource constraints in the most recent years.
This could reflect a range of factors including advances in technology.

The number of emergency admissions of older people rose from 1.51 million in 1999/2000 to
2.13 million in 2011/12. If admission rates by age band had remained constant at 1999/2000
levels, the overall number of admissions in 2011/12 would have been 1.73 million, an
increase of 220,000 rather than 620,000. If the cohort effect is taken into account, the overall
number would have been only 1.37 million in 2011/12, a decline of 140,000 instead of the
increase of 620,000. The difference is due to the period effect.

The APC results can be used to estimate a counterfactual situation to explore how many
emergency admissions would have occurred if the period effects had remained constant. To
produce this counterfactual we make an estimate of the probabilities of admission for each
age group for each year holding the contemporaneous factors (period effects) influencing
emergency admissions at their 1998-2000 level, and taking account of the age effects and
cohort effects. Once period effects are held constant, the modelled age-specific rates of
emergency admission fall throughout the period 1998-2000 to 2010-2012. These declines
are so steep that they more than offset the impact of population aging and growth, such that
the estimated total number of older emergency admissions in 2010-2012 is lower in this
counterfactual than it actually was in 1998-2000. Much attention has been given to the role
of population ageing in determining pressures on the NHS, but these results suggest that
this is just a partial view. Successive reductions in the rates of emergency admission for
younger cohorts have more than offset the impact of the rising numbers of older people over
the period 1998-2000 to 2010-2012.

5.8. Summary
The underlying demand for emergency inpatient care in old age has risen due to rising

numbers of older people but this explains only around one-third of the rise in emergency
admissions of older people over the period 2001/02 to 2011/12. Changes in the incidence
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and prevalence of serious illnesses and accidents may also have affected underlying
demand, possibly in a downward direction, but the evidence is inconclusive. Changes in
social attitudes, including risk aversion among the public and among health and social care
staff, may also have affected underlying demand. The effective demand for emergency care
seems to have risen more rapidly than underlying demand. It may have been influenced by a
range of factors including advances in technology and changes in government policy. These
issues are discussed in the next two chapters.

Figure 5.4 Age effect coefficients
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Figure 5.5 Cohort effect coefficients
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Figure 5.6: Period effect coefficients
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Annex 5.1: Age Period Cohort methodology

The Age Period Cohort methodology provides a framework to analyse any sort of count data
for a population. It attempts to attribute the changes in an outcome to 3 causal factors:

o Age effects. These show how the age of an individual impacts the likelihood that they will
experience an outcome.

e Cohort effects. These show the combined impact of all factors that affected a common
birth cohort. They can be seen as a generational effect — capturing differences accrued
both at time of birth and during peoples’ formative years.

e Period effects. These show the impact of contemporaneous factors that impact upon all
age groups.

A problem arises when attempting to apply the APC method econometrically, in that age,
period and cohort are perfectly multi-collinear. In order to obtain consistent coefficient
estimates it is necessary to impose constraints on any APC regression. A number of
solutions have been proposed to this problem.

One possible solution is to use a Constrained Generalised Linear Model (CGLIM). This
involves manually forcing a constraint on two or more coefficients (e.g. Period; = Period,,
Cohort,=Cohorts). For regression estimates to reflect their ‘true’ values, this constraint needs
to accurately reflect something that we can observe in reality. As all APC models are just
identified, it is not possible to use conventional model fit criteria to determine the optimal
specification. Even with detailed specialist knowledge of an area, creating a suitable
constraint can be a major challenge.

Other solutions involve using non-linear transforms of one of the 3 variables, so as to
remove the multicollinearity, or to use proxy variables in place of one or more. Both of these
have problems: the former removes the flexibility that makes the model appealing, and
requires a choice as to the form of the non-linear transform. For the latter, it is highly unlikely
that a proxy variable that sufficiently captures the features of one of the variables can be
found.
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The Intrinsic Estimator (IE) developed by Yang Yang provides a further approach. Rather
than imposing a constraint directly on the coefficients, this restricts the impact of the design
matrix on the coefficient estimates. In practice, this simply implies that the coefficient
estimates are not affected by the number of age and period groups modelled. It has been
shown that the Intrinsic Estimator is unbiased, relatively efficient and asymptotically
consistent. Simulations comparing IE with CGLIM estimates have also found the former are
able to extract valid coefficients from known data generating processes.

Despite the advantages of the Intrinsic Estimator, it suffers from drawbacks common to most
of the APC approaches. Age, period and cohort effects are not able to interact, and causal
factors are unable to have selective impacts. For example, an increase in the propensity of
doctors to admit only older patients could not be appropriately captured by the model.
Instead, the effect would appear partly in the relevant period coefficient, partly in the older
age and relevant cohort coefficients, and partly in the error term. Cohort effects are also
explicitly constrained to imparting the same proportionate effect across all age groups, not
allowing cohort effects to adjust to new inputs over time. We have attempted to partially
control for this by only modelling admissions for people aged 20 and older, by which point
much of the build-up of factors that determine a generation should have occurred.

We have applied the APC IE methodology to emergency hospital admission data from
1998/99 to 2012/13, running the regressions for condition groups separately. These
condition groups are generally based around ICD 10 chapters, but focus on more or less
specific groups of conditions where appropriate. It is necessary to run the model separately
for different conditions in order to accurately reflect the different trends in the three APC
variables. The data is aggregated into 3-year periods and age bands in an attempt to
capture distinctly different cohorts. As such, the model does not estimate single year values,
but 3-year averages. In order to present annual values, linear interpolation is used between
the mid points of the modelled periods.

Age period cohort models provide a further benefit in that they allow the formulation of
projections. Age and cohort coefficients estimated over the data period can be carried
forward, meaning that projections simply require assumptions about changes in the period
effect in order to generate future values. If projecting over the entire age range that was
modelled, cohort values must be estimated for new cohorts entering the population.
However, as we are primarily interested in older people, we simply exclude the youngest
ages that would require additional coefficients to be calculated. As such, our forecasts of
emergency admissions only cover the 29 and above age group.
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6. Supply side factors

It was shown in Chapter 3 that there was an increase of over 45% in the numbers of
emergency admissions for older patients (aged 65 and over) in England from 2001/02 to
2012/13. The rate of admissions per 1,000 older people also grew strongly, by about 25%
over this period, but peaked in 2010/11 with small declines in the subsequent two years.

This expansion and slowdown coincided broadly with changes in the funding of the NHS,
which grew rapidly in real terms in most years following ‘The NHS Plan’ (Secretary of State
for Health, 2000) and at a negligible rate after 2009, following the World financial crisis. The
changes in the rate of growth of real NHS expenditure, while not affecting the underlying
demand for urgent and emergency care, affected both the resources available to NHS
purchasers which, until recently, were Primary Care Trusts (PCTs), and the consequent
supply of emergency hospital care commissioned from providers.

Meanwhile, emergency bed days fell for older patients until 2007/08 since when they have
remained fairly constant. This conceals an almost continuous fall (cumulatively about 20%)
in emergency bed day rates per 1,000 population for older patients throughout the decade
2001/02 to 2012/13. Falls in average length of stay are likely to have been driven, in part, by
advances in technology and organisational change on the supply side. They may also have
been driven by policy changes such as the introduction of payment by results for emergency
admissions around 2006 to 2008 (Chalkley and Aragon 2014).

This chapter deals with a number of variables associated with the supply of admissions,
such as: the adoption of technological advances; organisational changes in in-patient
emergency care; and changes in real unit costs per admission. Changes in these variables
(including the rate of adoption of new technology) may have been influenced by changes in
funding of the NHS. Funding changes are discussed mainly in the next chapter, on policy.

These factors are likely to be closely related. Technological advance, especially if defined
broadly, seems likely to be a driver of medical capability, efficiency gains and costs per
admission. Organisational changes may reflect advances in technology which require
different systems to implement the improved approaches to diagnosis and treatment.

6.1. Technological advance

It is likely that the most important factor affecting the supply of emergency admissions in the
longer term has been the adoption of technological advances which have enhanced medical
capability. The growth of medical knowledge has encouraged growing medical
specialisation. The number of specialists has grown much faster than the number of GPs
and faster than the numbers of older people as a whole since the 1950s. The number of
specialists in the UK has even grown faster than the population 85 and over since the mid-
1990s (Figure 6.1). In the UK, specialists and specialist equipment are concentrated in
hospitals. These facts alone might be expected to be associated with rising hospital
admissions.
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Figure 6.1: Population and Medical Workforce, UK, 1951 to 2011
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Source: Office of Health Economics (OHE, 2013)

It has been said that technical advances in emergency and critical care have been made in a
succession of small steps across many disciplines rather in any one dramatic leap (Vincent
et al. 2006). Nevertheless, the cumulative effect is likely to have been large over the past 50
years or so. New technologies may be cost-reducing or cost-increasing. The rate
of adoption of cost-increasing new techniques is likely to be higher in years when
expenditure is growing and lower in years when it is not growing.

Many of the step-by-step advances have been in diagnostic technologies and equipment
such as: imaging (CT scanning NMR, ultrasound and endoscopy); pathology testing
(haematology and bacteriology); and continuous bedside monitoring of patients’ cardiac,
haemodynamic and respiratory functions. There have also been advances in drug therapies
(such as thrombolytic therapy and aspirin following heart attacks); in non-invasive ventilation
of patients with breathing difficulties; and in emergency surgery (such as percutaneous
coronary interventions, better anaesthetics and less invasive procedures). Some of these
advances — especially the new drugs — have also become available outside hospitals but in
the NHS there is a tendency, as has been mentioned above, for many new technologies to
be concentrated in hospitals because of their costs, or because specialism is required for
their cost-effective use and specialists are located mainly in hospitals.

The growth of emergency admissions of older people involving a procedure, especially for
patients aged 85 and over, was discussed in chapter 4, above. Figure 6.2 shows the
increase in (all-age) imaging and radio-diagnostic examinations in England between 2001/02
and 2012/13. The chart includes planned as well as emergency investigations. Although the
number of total examinations rose at about the same rate as total admissions, this conceals
the fact that there was a shift from traditional imaging by x-ray towards more advanced
imaging by CT scanning and MRI. Together, numbers of the latter more than trebled over
the period.
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Figure 6.2: Imaging and radio diagnostic examinations, England, 2001/02 to 2012/13
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Note: the data include both emergency and planned imaging tests.

What is the link between growing medical capability and emergency admission rates?
Medical advances are often offered first by hospital specialists and are likely to increase
the effective demand for specialist services if they enable conditions which hitherto have
been untreatable, or inadequately treatable, to be tackled more effectively. However, access
to new medical technologies and capabilities is limited in the NHS by the resources made
available by the government. These resources were rationed fairly tightly in the years
leading up to 2000, judging by the UK’s health spending compared with other European
countries. There was then a decade of relative plenty until 2010 since when further austerity
has been imposed on the NHS.

6.2. Organisational changes in in-patient emergency care

An important response to the rising demand for emergency care and expanding
technological opportunities has been the creation in most general hospitals in the past 20
years, or so, of acute medical units (AMUSs) (sometimes designated acute assessment units
or acute observation units) alongside accident and emergency departments (A&E). Also, a
new ‘acute medicine’ sub-specialty of general internal medicine was created in 2003.
Suitable emergency patients are admitted to these units from the A&E (or directly from the
community) for rapid assessment and, if indicated, treatment with a view to either early
discharge or admission to another speciality for longer term management. It has been
reported that 93% of all hospitals in the UK had established AMUs by 2008 (Federation of
the Royal Colleges of Physicians 2010).

Acute medical units place senior doctors (who are dedicated to the unit) ‘at the front door’ for
rapid assessment of patients. Ideally, they are backed-up by multidisciplinary teams and
there is access to dedicated or privileged diagnostic facilities 24/7. Clinical decisions are
guided by appropriate assessment tools and guidelines. Any treatment begins as soon as
possible and discharge or transfer plans for patients are formulated as soon as possible.
Senior doctors conduct frequent ward rounds with a view to reassessing patients regularly.
About three quarters of AMUs had two or more consultant-led ward rounds per day by 2008
(Federation of the Royal Colleges of Physicians 2010). These developments appear to be
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consistent with the disproportionate rise in zero- and one-day emergency admissions, noted
in chapter 3, above.

A review of nine, peer-reviewed, before-and-after, uncontrolled studies of the introduction of
AMUs in the UK and Ireland (Scott et al. 2009) suggested that they can reduce in-patient
mortality and length of stay without increasing readmission rates. They can also reduce
waiting for a bed in the emergency department, help to ensure more appropriate placement
of patients in other specialties, and improve patient and staff satisfaction. The advantages of
a ‘short-stay ward’ specifically for older people, in terms of reduced stay and better quality of
care were reported by Khan et al. (1997).

6.3. Real resource changes in emergency inpatient care

There have been real resource changes in emergency care which have supported the
expansion of activity. Plans for a major expansion of capacity in hospital care were set out
in The NHS Plan (Secretary of State for Health, 2000). Figure 6.3 indicates that there have
been significant increases in the staff capacity of NHS hospitals in the past decade. The
number of hospital doctors has increased by nearly 50% since 2002, although the number of
nurses has increased by less than 20%. This can be compared with numbers of GPs and
practice nurses which have increased by about 20%.

The number of consultants in the new sub-specialty of ‘acute medicine and general internal
medicine’ has increased more than 5-fold in a similar period (2002 to 2010), albeit from a low
base. Not surprisingly, the consultants who have been appointed in this new sub-specialty
have been disproportionately young doctors in their 30s and 40s (Federation of the Royal
Colleges of Physicians 2010). They were presumably ‘early adopters’ who have helped to
diffuse new technologies quickly. Younger doctors tend to shoulder heavier caseloads than
older doctors. Moreover, there is some evidence that younger doctors have more up-to-date
factual knowledge, are more likely to adhere to appropriate standards and may have better
patient outcomes than older doctors (Choudhry et al. 2005). Meanwhile, consultants in other
medical specialties continued to contribute to treating acute patients — as they had done
traditionally — but at a declining rate (Federation of the Royal Colleges of Physicians 2010).

Figure 6.3: Medical and Nursing Workforce (full-time equivalents), 2002 to 2012
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In contrast, capacity in terms of NHS general and acute bed numbers rose fractionally for a
couple of years following The NHS Plan (Secretary of State for Health, 2000) before starting
to fall (Figure 6.4). Numbers general and acute beds fell by about 11% between 2004/05 and
2009/10 — perhaps led by falls in length of stay — and by about 4% between 2010/11 and
2012/13 — perhaps led by cost-improvement plans. There was a break in the series between
2009/10 and 2010/11 which makes the recent picture incomplete. Bed days seem to have
fallen in a fairly similar way, at least until 2009/10.

Figure 6.4: Bed numbers (general and acute) and emergency bed days,
England, 2001/02 to 2012/13
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Note: there was a change in the method of counting beds between 2009/10 and 2010/11.

6.4. Changes in real costs per admission

The rate of increase of emergency admissions might be affected by changes in the real price
(or unit cost) of admissions, depending on the elasticity of demand for admissions. There are
likely to have been both upward and downward pressures on real unit costs over time. For
example, the adoption of new, cost-increasing technologies will have raised real unit costs,
other things being equal. Reductions in length of stay will have lowered real unit costs, other
things being equal.

It is possible to estimate a series for real unit costs for non-elective admissions from the
Reference Cost Schedules from 2008/09 to 2012/13. Over that period, the estimated real
cost per non-elective admission (following adjustment with the HCHS deflator) rose by about
1.5% per year. Presumably, the cost of rising complexity/quality of care outweighed the
savings from falling average length of stay for 2+ day stays and the continuing shift towards
0-1 day stay patients. The suggestion of a rise in complexity/quality is consistent with the
rise since 2006/07 in emergency admissions with procedures, noted in chapter 4, above.
This rise reduces the number of admissions that can be funded from constrained budgets.
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We are not aware of recent estimates of elasticity, but in the event of unit elasticity the 1.5%
annual rise in real unit costs would reduce admissions by around 1.5% per year.

6.5. Summary

The overall number of hospital doctors has increased by nearly 50% since 2002, although
the number of nurses has increased by less than 20%. The number of consultants in the
new sub-specialty of ‘acute medicine and general internal medicine’ has increased more
than 5-fold in a similar period (2002 to 2010), albeit from a low base.

A key factor affecting the rise in the number of older emergency admissions is likely to be
the adoption of new technologies. There have over the last decade been advances in
diagnostics, drug therapies and surgical procedures, a rise in the numbers and types of
imaging and radio-diagnostic examinations and a rise in the proportion of older emergency
admissions involving a procedure.

There has been growing medical specialisation which is to a large extent concentrated in
hospitals. This may be linked to technological advances and may help to explain the rise in
emergency admissions among older people during the recent decade when expenditure
growth allowed new technologies to be adopted.

Organisational advances, such as the development of Acute Medical Units and the new
specialty of acute medicine, may also help to explain such growth during the past decade.
Growth in the numbers of very short stay (0 or 1 day) emergency admissions and falls in
length of stay for patients staying 2 or more days are likely to be attributable partly to
technological and organisation change, as well as the introduction of Payment by Results.

There appears to have been a slight increase in the real cost per non-elective emergency

admission since 2008/09. Presumably, growing complexity/quality of care outweighed the
savings from shorter average length of stay.
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7. Policy drivers

By influencing the underlying demand and supply forces, government policies can have a
major effect on the quantities of NHS services provided over time and the efficiency with
which they are provided. There were two main themes in government policy towards the
NHS in England during the period from 2001/02 to 2012/13. The first was strong growth in
real funding of the NHS until 2009/10, some of which was more-or-less earmarked for
emergency hospital services. This was followed by a halt to such growth from 2010/11
onwards following the beginning of the world financial crisis. The second was a series of
measures aimed at improving the efficiency and quality of NHS care: such as setting
performance targets; reforming the employment contracts for staff; restoring the ‘internal
market’ for hospital care (after it was set aside between 1997 and 1999); introducing
‘payment by results’ for acute hospital services in England (but not in Scotland); and
attempting to shift care ‘closer to home’, especially towards the end of the decade.

7.1. Expenditure growth

The annual rate of growth of real NHS spending fluctuated quite significantly over the
decade. It averaged about 8% per year between 2001/02 and 2004/05, fell back to under 3%
in 2005/06, rose again to about 5.5% per year between 2006/07 and 2009/10, and fell back
again to litttle more than zero in the following three years as public spending was reined-in
following the economic crisis of 2008 (Appleby et al. 2009). Real spending on Hospital and
Community Health Services actually fell after 2009/10 because spending on hospitals was
deliberately constrained in relation to the rest of the NHS. Policies aimed at improving
efficiency and quality were introduced at various dates during the decade.

The rate of growth of emergency admissions (all ages) in England also fluctuated
significantly during the decade. There were surges around 2002 to 2005 and in 2008,
separated by a lull in 2006 and 2007. The growth rate tailed off again after 2009/10 (Figure
7.1), although it continued for some groups of older patients. These fluctuations are
described in more detail in Annex 7.1. Over the whole period 2001/02 to 2012/13 real NHS
expenditure rose by 40% and emergency admissions (all ages) rose by 37%.

There was a positive correlation (R?2 = 0.26) between changes in the rate of growth of
emergency admissions (all ages) and changes in the rate of growth of real, total NHS
spending in England over the period 2001/02 to 2012/13 (Figure 7.1). The correlation for
emergency admissions for people 65 and over only, however, was rather lower (R2 = 0.10).
A lower correlation for emergency admissions of older people is not surprising since
admissions by age group can vary, within the total, in response to changes in relative
demand between age groups and policy priorities.
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Figure 7.1: Changes in emergency admissions and in real NHS expenditure over time
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7.2. The A&E waiting time target

‘The NHS Plan’ set a number of performance targets aimed at improving the quality and
efficiency of services. The target for emergency services was: “By 2004 no-one should be
waiting more than four hours in accident and emergency from arrival to admission, transfer
or discharge” (Secretary of State for Health, 2000). This target was soon refined to cover
98% of patients attending A&E departments. It was subsequently relaxed in 2010 to cover
95% of patients rather than 98% but plans to scrap it altogether at that time were dropped.

Hospitals were given several years’ notice to comply with the 4-hour waiting-time target in
A&E departments by 2004. It could be argued that this helped to generate the rapid increase
in emergency admissions from 2001 to 2005. This increase was, in turn, associated with
dramatic improvements in waiting times in A&E departments even before 2004. Nationally,
achievement of the waiting time target rose from 77% in the first quarter of 2002/03 to 94.7%
in the first quarter of 2004/05 (Alberti 2004) and subsequently to over 97% in all quarters
between the end of 2004/05 and the end of 2008/09 (Blunt et al. 2010). More particularly, in
the period between 2002 and 2004 there was a temporal correlation between the rate of rise
of zero-day admissions (Jones 2009b) and the rate of rise of achievement of the waiting time
target (Alberti 2004). Whereas the announcement of the plan to impose the target may have
contributed to the rise in emergency admissions, it was arguably the extra admissions which
then helped to bring about the rapid achievement of the target.

However, achievement of the waiting time target was almost certainly helped by other events
such as a speeding-up and improvement of treatment in A&E departments, avoiding the
need for some admissions. Alberti (2004) noted that the number of A&E consultants
increased by 36% between 1999 and 2004 and that the practice of ‘see and treat’ — where
patients are seen quickly by a senior decision maker with a view to their rapid diagnosis,
treatment and discharge — had been adopted widely. Moreover, between 2000 and 2004,
the NHS had opened a large number of nurse-led, ‘walk-in’ clinics, sometimes co-located
with A&E departments, to treat patients with urgent, minor conditions. This probably took
some pressure off major A&E departments (Monitor 2013).
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Whereas A&E attendances at major A&E departments (type 1) rose by about 12% over the
9-year period 2003/04 to 2012/13, emergency admissions (all ages) rose by about 25%
(Figure 7.2). Achievement of the waiting time target began to fall in 2009/10 slipping to about
94% of patients (of all ages) in 2012/13. Presumably, much of this fall can be attributed to
the relaxation of the target to cover only 95% of patients from 2010. There was also the fact
that emergency admissions fell slightly between 2010/11 and 2011/12.

Figure 7.2: A&E attendances, emergency admissions (all ages)
and achievement of A&E waiting-time targets
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A more detailed examination of monthly data for the three years 2010/11 to 2012/13 reveals
a more complex picture for older patients, especially for those who needed to be admitted,
as opposed to discharged or transferred. First, whereas compliance with the target was
usually over 90% for older patients not admitted, for patients who were admitted compliance
did not reach 90% at any time during these years, or indeed 80% during winter months, and
was on a deteriorating trend towards less than 70% during the harsh winter of 2012/13.

There was an inverse correlation (R-squared = 0.39) between monthly emergency

admissions of older patients via A&E and compliance with the waiting time target, as shown
in Figure 7.3.
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Figure 7.3: 65+ older emergency admissions via A&E and achievement of
4-hour waiting time target for such patients
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7.3. The new GP contract

There has been speculation as to whether the new GP contract introduced in 2004 had any
effect on the subsequent growth of A&E attendances and emergency admissions. The new
contract, by incentivising evidence-based care via the Quality and Outcomes Framework
(QOF), encouraged better management of various chronic conditions. It also enabled GPs to
opt out of responsibility for out-of-hours care (that is overnight and at weekends) and most
GPs decided to do so.

There is evidence that the QOF reduced admissions for some ambulatory care sensitive
(ACS) conditions in the early years. Dixon et al. (2011) reported significant inverse
relationships between QOF performance and ACS admissions for coronary heart disease,
hypertension, congestive heart failure, diabetes and chronic obstructive pulmonary disease.
They found no relationship for asthma and stroke. More generally, the reductions in
admissions for conditions such as ischaemic heart disease, noted in Chapter 4 above, may
have been partly due to appropriate primary care.

There is a view that the new right of GPs to relinquish out-of-hours (OOH) care may have
countered such favourable effects on emergency admissions. The responsibility for OOH
care was usually transferred to separate co-operative services run by PCTs. It is argued that
patients increasingly by-passed these or were increasingly referred by the new OOH
providers to A&E departments. Attendances at A&E departments did indeed increase briskly
in 2004 and 2005 before flattening off in 2006 and 2007. However the growth at this time
was almost entirely in nurse-led walk-in and minor-injury A&E clinics (Monitor 2013) and this
is likely to have been partly or mainly supply-driven. Attendances at major A&E departments
hardly changed from 2004 to 2007 (Appleby 2013) although there could have been some
diversion to minor clinics leading to an increase in average acuity in major clinics. An
increase in minor A&E attendances should not have led to rising emergency admissions: the
conversion rate from minor A&E attendances to admissions is very low.
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There were further changes to the GP contract in 2011 aimed directly at avoiding emergency
admissions. QOF points could be earned for three new indicators: the practice meeting
internally to review data on emergency admissions; the practice meeting externally with
other practices to review such data; and the practice co-operating in developing and
following 3 care pathways aimed at reducing emergency admissions (BMA and NHS
Employers 2011).

7.4. Payment by results

Payment-by-Results (PbR) began to replace funding mainly through fixed budgets with
payments by uniform national prices for some hospital activity in 2003/04. However, it did not
apply to emergency admissions in most trusts until 2006/07. Even then, the impact of PbR
on emergency care was dampened for several years. This was done in two ways. First, from
2006/07 to 2008/09, a differential tariff of 50% of cost was applied to all emergency
admissions above a threshold. Second, because there was the potential for local windfall
gains and losses for providers and purchasers, gains and losses for providers were limited
to 25% in 2005/06, 50% in 2006/07 and 75% in 2007/08 (Department of Health 2012) . The
dampening of PbR’s financial effects on local NHS hospital economies was removed in
2008/09, although the 50% differential rate for excess emergency admissions remained until
2009/10.

Activity-based payment systems such as PbR have been adopted in many countries and
there is considerable evidence on their effects. They are usually associated with increases in
both productivity and activity in hospitals following the replacement of global budgets (Street
et al. 2011). Productivity effects were observed during the stage-by-stage introduction of
PbR between 2003/04 and 2005/06 in England (Farrar 2009, Chalkley and Aragon 2014).
PbR was introduced in different stages for elective and non-elective admissions and in
foundation trusts and non-foundation trusts over this period in England, but not in Scotland.

This offered the opportunity for a quasi-experimental study of a series of treatment and
control groups among hospitals which differed in their adoption of PbR over time. Farrar et
al. (2009) found that length of stay fell and the proportion of day cases increased in hospitals
which adopted PbR — suggestive of improvements in efficiency. It is not so clear that there
was an activity effect. Although activity went up in English hospitals which introduced PbR
compared with Scottish hospitals, which did not, activity did not go up in English foundation
trusts adopting PbR compared with English non-foundation trusts not adopting PbR.

PbR has evolved since it was introduced, especially for emergency admissions. In a specific
attempt to control the rate of growth of emergency admissions and encourage the
development of care outside hospitals, a marginal-rate tariff of 30% was introduced from
2010/11 for emergency admissions in excess of admission levels set in 2008/09. It was
intended that the 70% (of emergency tariff) savings that would be generated by any excess
admissions should be retained by local commissioners, with a view to their funding service
improvements outside hospitals which would reduce the demand for emergency admissions
(Department of Health 2010). This would be done in cooperation with the hospitals
concerned. In addition, from 2012/13 providers were not to be paid for readmissions within
30 days of hospital discharge which were judged by a clinically-led panel to have been
avoidable.

7.5. Care closer to home
There was one mention of the development of ‘care closer to home’ in ‘The NHS Plan’- it
was noted that the responses to the National Beds Inquiry Consultation had given near

universal support for such development. The National Plan included plans to invest widely in
better services for older people including 5,000 additional intermediate care beds aimed at
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reducing unnecessary hospitalisation and aiding early discharge (Secretary of State for
Health, 2000). Moreover, a ‘whole system’ approach was set out in the ‘National Service
Framework for Older People’ issued in 2001 (Department of Health 2001b). However, it is
not clear that the whole system approach carried as much weight as the plans focussed on
acute hospital services and staff, at least in the early years of ‘The NHS Plan’.

Policy shifted towards providing more ‘care closer to home’ after the start of austerity in
2010/11. The introduction of the 30% marginal tariff in 2010 and the encouragement for any
savings to be directed towards avoidance of emergency admissions and management of
demand for emergency care outside hospitals has been mentioned above. NHS England
has announced that its area offices would set up ‘Urgent Care Boards’ for each locality with
an A&E department. Their aim would be to improve the performance of urgent care services
in each locality including demand management for A&E and early discharge processes.
Urgent Care Boards would oversee the spending of the 70% savings from the 30% marginal
tariff (NHS England 2013a). More recently, NHS England has suggested that emergency
admissions might have to fall by around 15% to fund these plans (NHS England 2013b). So
far, the introduction of these measures has coincided with a fall in emergency admissions as
a whole, but emergency admissions for older people have continued to rise.

7.6. Summary

There was an unprecedented increase in real NHS spending in England from 2001/02 to
2009/10. This was followed by 3 years during which spending remained constant in real
terms. Rising real expenditure (to 2009/10) allowed the NHS to fund rising numbers of
emergency admissions of older people without needing to reduce other services.

The announcement in the NHS Plan of 2000 of plans to increase NHS spending was
accompanied by plans to expand a range of services including hospital emergency services.

Annual changes in emergency admissions (all ages) were correlated with annual changes in
real NHS expenditure during this period (R squared = 0.26).The corresponding correlation
for older people was weaker (R squared = 0.10), however, presumably because admissions
by age group respond to changes in relative demand between age groups and to policy
priorities.

A 4-hour waiting time target in A&E departments was announced in 2000 and implemented
from 2004. The announcement was followed by a surge in the numbers of emergency
admissions and a rapid fall in the proportion of patients not admitted, discharged or
transferred in 4 hours.

There is evidence that the new GP contract may have led to some reductions in emergency
admissions because of QOF incentives (Dixon et al.) but no evidence that changes to out-of-
hours responsibilities for GPs caused a rise in admissions.

The introduction of PbR for emergency admissions between 2006/07 and 2009/10 was
associated with a marked fall in bed days per admission, as would be expected from
previous experience in other countries (Farrar 2009, Chalkley and Aragon 2014).

The introduction of the 30% marginal tariff in 2010/11 was followed by a fall in all ages
emergency admissions but not in emergency admissions for older people.
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Annex 7.1: Surges and lulls in the increase in emergency admissions

The extra resources made available from the beginning of the 2000 decade boosted
effective demand since most of the money went to commissioners in the first instance. This
fed through into supply because, under ‘The NHS Plan’, government policy at the beginning
of the decade was to expand services, including hospital services. Moreover, some of the
money went directly to hospitals for capital developments. The expansion of NHS funding
stopped at the end of the decade. Also, by the end of the decade the emphasis had
switched from expanding hospital care to boosting ‘care closer to home’ and to managing
the demand for hospital services, especially emergency inpatient care, by enhancing
alternative forms of care.

The rate of growth of emergency admissions (all ages) in England fluctuated significantly
during the decade. There were surges around 2002 to 2005 and in 2008, separated by a
lull in 2006 and 2007. The growth rate tailed off again after 2009/10 (Figure 7.1 above),
although it continued for some groups of older patients. These fluctuations might be dubbed
the first and second ‘surges’ and the first and second ‘lulls’ in admissions.

The ‘first surge’ in admissions, 2001 to 2005

There was a large increase in emergency admissions, during the first ‘surge’ - by about 20%
over three years. The number of zero-day admissions more than doubled over this period
(Blunt et al. 2010).

To understand the causes of this surge, it is useful to recall the state of the NHS in England
in 2000. By the turn of the 20™ Century, the NHS was seen as overstretched, underfunded
and old-fashioned. The Executive Summary to the NHS Plan stated, “In part the NHS is
failing to deliver because over the years it has been underfunded. In particular there have
been too few doctors and nurses and other key staff to carry out all the treatments required.
But there have been other underlying problems as well. The NHS is a 1940s system
operating in a 21st century world” (Secretary of State for Health, 2000, page 10). The
average rate of growth of real NHS spending had fallen below 1% over the period 1996/97 to
1997/98. There had been successive winter crises in many acute hospitals with ambulances
turned away from some A&E departments, long ‘trolley waits’ for some patients and
repeated cancellations of planned operations to make room for emergency patients.

Shortages of staff, especially nurses, were an ingredient in this state of affairs. The
percentage of emergency patients admitted within four hours of arrival in emergency
departments declined from nearly 90% in 1996 to little more than 75% in 2000 (Audit
Commission 2002). Meanwhile, waiting lists for planned surgery in England peaked at 1.3
million in 1998/99. Moreover, it became clear about this time that cancer survival was
significantly shorter in England than in comparable European countries. Short survival was
correlated with low spending on health care (Evans and Pritchard, 2000). The term ‘Third-
World Medicine’ gained currency among some critics as a description of the state of the
NHS at this time.

The Government responded in 2000 with its announcement of a sustained increase in real
spending on the NHS and the publication of ‘The NHS Plan’ (Secretary of State for Health,
2000). Among the leading themes in this White Paper were: increased capacity to improve
services and bring down waiting times and ‘modernisation’ of NHS institutions to improve
efficiency. There were plans to boost GP services, community services and social services
but the main emphasis was on hospital services and it was here that various waiting-time
targets were set. In relation to emergency services, the target was: “By 2004 no-one should
be waiting more than four hours in accident and emergency from arrival to admission,
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transfer or discharge” (Secretary of State for Health, 2000). This target was later refined to
cover 98% of patients attending A&E departments.

The proposals in ‘The NHS Plan’ for emergency services were elaborated in a subsequent
policy document entitled ‘Reforming Emergency Care’ (Department of Health 2001a). This
suggested a number of reforms aimed at achieving the proposed emergency waiting times
targets, including: expanding elective capacity in new, private ‘diagnostic and treatment
centres’ to release capacity for emergency care in NHS hospitals; providing more 24-hour
diagnostic services in A&E departments; and introducing more streaming of A&E patients to
separate those with minor illnesses and injuries from those with more serious conditions.
Curiously, there was no mention of medical acute units (see Chapter 6) although they had
already been adopted in some acute hospitals. However, a report for the Department of
Health three years later (Alberti 2004) described developments on the supply-side of
emergency medicine which had helped to improve performance. Among other things,
Alberti noted that, “The majority of acute trusts now have Assessment Units or Wards,
typically run by Acute Physicians, to which patients can be transferred quickly. Acute
Physicians are a new and growing group and the Royal College of Physicians has
recommended that by 2008 there should be three in every acute trust’. This suggests that
the introduction of medical acute units may have been professionally- and locally-led in the
early years of ‘The NHS Plan’.

The ‘first lull’ in admissions 2006/07 to 2007/08

The rate of growth of emergency admissions both for older people and for younger people
fell back to almost zero in England in 2006/07 and 2007/08. A probable explanation for this
is that the NHS suffered a financial crisis in 2005/06, having run-up a deficit exceeding £0.5
billion, partly as a result of over-recruiting staff and under-costing pay awards in previous
years. In addition, the rate of increase in NHS spending declined temporarily to under 3% in
2006/07, from 5% to 8% in previous and subsequent years. It was reported that 30% of
NHS bodies were in deficit in 2005/06 (House of Commons 2006). Trusts were instructed to
restore financial discipline and some were subjected to special ‘turnaround’ measures in the
following year or two. The growth of services was reined-in at many trusts and there were
staff cuts and bed closures in some. A 13% decline in acute and general beds between
2004/05 and 2007/08 has been noted above.

The ‘second surge’ in admissions, 2008

As mentioned above, there was a second surge in emergency admissions from 2008/09 to
2010/11. The annual rate of increase rose from zero to about 5.5% for older people and from
zero to about 3% for younger people in England.

Again, there was an apparent correlation between these changes in the rate of growth of
emergency admissions and changes in the rate of growth of NHS spending. The latter rose
to over 5% per year in real terms in England in 2007/08 and 2008/09 (House of Commons
2012). The ‘turnaround’ measures following the NHS deficit crisis had been successful and
the NHS was able to report a financial surplus in 2007/08.

The ‘second lull’ in admissions, 2009/10 to 2012/13

The rate of increase in numbers of all emergency admissions in England tailed off after
2009/10, becoming negative for people under 65 but remaining positive for people aged 65
and over, especially for people 80 and over. After 2010/11 there was a sharp decline in rates
of emergency admission for people under 65 and a slight decline for people aged 65 and
over.
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Again, these changes were correlated with changes in real spending on the NHS. NHS
expenditure rose by about 6% in real terms in 2009/10 but was then held virtually flat from
2010/11 to 2012/13 as public spending in the UK was reined in following the beginning of the
world financial crisis in 2008. It is unlikely that the zero growth in real spending on the NHS
from 2010/11 to 2012/13 kept pace with growth in the underlying demand for services
because there was continuing population growth, and continuing technological advance.

After 2009/10 there were also cuts to Local Authority budgets which impacted on adult
Social Services and may have affected the ability of hospitals to discharge patients.

It is likely that other measures introduced in the NHS from 2010/11 onwards contributed to
the decline in the rate of increase in emergency admissions in England The government
indicated, as part of the ‘Quality, innovation, productivity and prevention’ (QIPP) agenda, that
unprecedented productivity improvements were required from the NHS, especially from
hospital services, while quality was to be maintained or improved.

In support of QIPP, the annual, across-the-board, PbR tariff uplift was set at 0% in 2010/11,
despite expected pay and price increases of 3.5%. In 2011/12, the tariff uplift was set at
minus 1.5% at a time when pay and price increases were expected to be 2.5%. Similarly, in
2012/13 the tariff uplift was set at minus 1.8%, with a 4% efficiency requirement offsetting
pay and price inflation of 2.2%. It is possible that the reductions in acute bed numbers noted
in chapter 6 were due to these general efficiency requirements.

There was a small increase in the share of spending by Primary Care Trusts devoted to
community health services, especially in the years 2010/11 and 2011/12 (Jones and
Charlesworth 2013). Measures such as these appeared to have given some financial teeth
to the policy of ‘caring for patients closer to home’. More striking however is the apparent
lack of significant change in the shares of primary, secondary and community care in total
NHS spending between 2003/04 and 2009/10. Hospital-based services increased their share
slightly as did community health services, whereas the share of primary care shrank slightly
(Jones and Charlesworth 2013).

In August 2013 the Government announced that £500 million would be made available over
the following 2 years to support A&E departments in hospitals where the pressure on
services was greatest.
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Annex 7.2: Expenditure and the Period effect

Age period cohort analysis can be used to shed further light on the impact of changes in
expenditure on rates of emergency admissions. If changes in expenditure impact on
emergency admissions, we would expect to see this within the period effect. Since both of
these variables have been trending upwards over the period studied, estimating the
relationship in levels risks assigning the effect of a common time trend to changes in
expenditure. To account for this, we estimate the relationship in differences.

The relationship displayed in Figure 7.4, while weaker than when estimated in levels, still
implies a positive correlation between expenditure and emergency admission rates. It
suggests that a 1% increase in real NHS expenditure results in a 0.13% increase in
emergency admissions. Under a policy of zero real expenditure growth, we would, on the
basis of this relationship, expect 2.8% growth per annum in the number of emergency
admissions.

These results must be regarded with a high degree of caution given the very limited number
of observations. Also, it should be noted that it is not possible to obtain a pure estimate of
the effect of austerity (zero real expenditure growth) on the period effect in the model
because only 3 years of austerity can be modelled, so far. The estimate for the change in the
period effect for 2010/11 to 2012/13 is based on a comparison with the period 2007/08 to
2009/10 when expenditure was still growing. It would require at least two three-year
observations of austerity to obtain a pure estimate of its effects. This apart, these results do
suggest that real NHS expenditure has an effect on emergency admission rates, but that
there may be a baseline level of growth in emergency admission rates that occurs
regardless of expenditure change.

Figure 7.4 Change in period effect coefficient against percentage change in real NHS
expenditure in England, 1998/99-2012/13
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8. Scenarios for future trends

The aim of the study is not only to gain an improved understanding of the drivers of
emergency hospital admissions of older people but also to formulate evidence-based
scenarios for possible future trends in older emergency admissions in England. In this
chapter we discuss scenarios for future trends on the basis of our analysis of factors
associated with past trends. We also present some projections of future numbers of older
emergency admissions and bed days for the next few years.

It is not our purpose to make forecasts of the future. That would not only be unrealistic but
also unhelpful: future trends will be influenced by future policy decisions as well as demand
and supply factors. To forecast future policy decisions would not be sensible and would
certainly not be useful in informing those decisions. We present not forecasts but rather a
series of projections on the basis of specified assumptions about changes in emergency
admission rates and length of stay.

We are conscious that resources for health and social care will be constrained for at least
the next few years because of the importance of reducing the public sector deficit. Because
of the risk of circularity of argument in the context of Spending Reviews, however, we do not
limit our scenarios for projections of future expenditure to those which do not require more
resources for older emergency inpatient care. Moreover, even while overall resources for
health and social care are constrained, the NHS will still be able to re-prioritise resources
between different services.

The two principal parameters to consider in developing scenarios arising from our analyses
of past trends are future trends in rates of older emergency admissions and future trends in
the lengths of stay of those admissions. Our scenarios therefore incorporate assumptions
about future trends in those two variables.

Our approach begins by formulating scenarios based on consideration of the likely impact of
demand and supply drivers which are, at least over the next few years, not directly
influenced by future policy decisions. These include in particular demographic changes in
numbers of older people by age band, changes in the prevalence of different health
conditions and the adoption of new healthcare technologies. We then formulate scenarios
based on age, cohort and period effects. The implications of our scenarios for future
numbers of older emergency admissions and bed days can then be compared with likely
availability of resources.

This approach aims to address the key question of whether it looks likely that improvements
in technology which promote efficiency gains and demand management measures will be
sufficient over the next few years to meet the rising demand for older emergency admissions
caused by population ageing and any other demand pressures. For those scenarios which
imply that emergency hospital bed days for older people are likely to continue to fall,
resource constraints may not be a major problem. For those implying rising numbers of
emergency bed days for older people, however, our approach draws attention to the
potential resourcing problem.

We examine through several scenarios what rate of change in older emergency admissions
and bed days would be required over the next few years to meet demand pressures and the
impact of technological change on the basis that utilisation in the future is no more
constrained by supply factors than now, that is without tightening ‘eligibility criteria’ for
emergency admissions.
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Our modelling treats 2012/13 as the base year since this is the most recent year for which
Hospital Episode Statistics (HES) data are available. Our final projection year is 2020/21,
which extends slightly beyond the end of the next Parliament in 2019/20, but allows for more
direct comparison between different projection methodologies.

8.1. Projections based solely on changes in numbers of older people

A helpful first scenario is to consider the impact of projected changes in the numbers of older
people. For this scenario we hold constant admission rates by age band at 2012/13 rates
and allow the numbers of older people to vary in line with Office for National Statistics (ONS)
2012-based principal population projections for England. This scenario implicitly assumes
that all other factors, such as prevalence of health conditions and technology, are
unchanged. We are not arguing that this scenario is likely to be realised.

These projections show the relative importance of demography in determining past trends in
emergency admissions amongst those aged 65 and over. The projections for the 65 to 84
and 85 and over groups approximate linear extrapolations from the previous decade, whilst
showing far flatter growth for the younger age groups. The projected growth in numbers of
admissions averages 0.4% per year for people aged 0 to 64, 2.1% per year for those aged
65 to 84 and 3.2% per year for the 85 and over group. The number of older admissions is
projected to rise under this scenario from 2.21 million in 2012/13 to 2.37 million in 2015/16
and 2.68 million in 2020/21 (Figure 8.1). This would be an average annual growth rate of
2.4% over this period in comparison with the growth rate of 3.5% over the period 2001/02 to
2012/13.

An assumption of constant admission rates may not be warranted.

Figure 8.1: Projected emergency hospital admissions, by age,
demographic change only scenario
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8.2. Projections based on continuation of past trends in admission rates

Another scenario that is interesting to consider is continuation of past trends in admission
rates. For this scenario we allow admission rates by age band to rise in line with recent
trends and allow the numbers of older people to vary in line with ONS 2012-based principal
population projections for England. This scenario implicitly assumes that the combined
impact of all factors behind emergency admission rates continues to evolve in the same
manner as seen in the past. A key question is whether to use changes in admission rates
over the most recent period, where resource constraints have been tight, or over a longer
period. Our projection illustrates the impact of looking at trends over the five year period
2007/08 to 2012/13 and the three year period from 2009/10 onwards. (If we had used trends
over ten years the projected growth in admissions would have been higher.) We are again
not arguing that this scenario is likely to be realised. We are presenting this scenario to
illustrate the size of the expected demographic pressure over the next few years as
background information to consideration of our more detailed scenarios.

If we continue the trend seen in rates over the past 3 years, admissions for 0 to 64 year olds
fall by approximately 1.1% per annum. This contrasts to increases of 1.6% for the 65 to 84
group and 4.1% for the 85 and over group. The projection for this 3 year trend scenario is
very similar to the projection discussed above for the demographic pressures scenario. The
number of older admissions would rise to 2.68 million in 2020/21, an average annual
increase of 2.4%.

Using trends over a 5 year period, the biggest difference arises for people aged under 65,
who now experience an average 0.3% annual growth in admissions. The increase in rates is
also higher for older people, at 2.3% for people aged 65 to 84 and 4.8% for the 85 and over
group. The number of older admissions is projected to rise under the 5 year trend scenario
from 2.21 million in 2012/13 to 2.42 million in 2015/16 and 2.82 million in 2020/21 (Figure
8.2). This is an average annual rate of 3.1%, which is lower than the average of 3.5%
experienced over the period 2001/02 to 2012/13.
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Figure 8.2: Projected emergency hospital admissions, by age, demography
and trended admission rate scenario
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8.3. Projections based on analysis of age, cohort and period effects

The purpose of modelling age, cohort and period effects is, as discussed in chapter 5, to
investigate how far past trends in older emergency admissions were due to:

a) Age effects, which seem likely to reflect age-related differences in incidence and
prevalence of health conditions.

b) Cohort effects, which might reflect changes in age-specific prevalence of health
conditions due to the time-specific environment in which people are born and develop.

c) Period effects, which reflect any contemporaneous factors having an impact on all age
groups and cohorts in the current period. This could reflect different policies including
differences in health care resourcing, technology, or social attitudes and expectations.

As discussed in chapter 5, the analysis showed that:

o Age effects: the average number of emergency admissions per person year in
adulthood falls with age from 20 to 41 and then rises monotonically with age to 90
and over.

e Cohort effects: successive cohorts have had lower numbers of average admissions
per year with the average falling from the cohort born in around 1915 to the cohort
born in around 1987, but with only a slight fall in the post WWII period (from 1950
until the late 1960s).

e Period effects: after controlling for age and cohort effects there remains an increasing
upward pressure from contemporaneous factors on emergency admission rates.
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Age and cohort effects are largely determined by past circumstances, such as education,
occupation, economic growth, conflict etc. The period effect however reflects
contemporaneous circumstances such as current availability of resources. By making
alternative assumptions about future period effects, we can create alternative projections.

The two following scenarios are 1) a constant period effect scenario where the period effect
held flat at 2011 level, which implies (very) significant progress by the NHS in averting the
long run trend of rising emergency admission rates and which may prove challenging and 2)
a trend period effect scenario where the period effect trends upwards at the same rate of
growth as between 2007/08 to 2009/10 and 2010/11 to 2012/13.

Figure 8.3: Projected number of emergency admissions by age,
constant and trend period effect scenarios
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Under the constant period effect scenario the number of emergency admissions, although
falling for the working age population, would remain roughly stable for those aged 65 to 85,
and increase by 1.7% per year for those aged 86 and over. The number of admissions is
projected to rise under this scenario from 2.21 million in 2012/13 to 2.17 million in 2015/16
and 2.25 million in 2020/21 (Figure 8.3). This scenario implicitly assumes that policy
measures succeed in stemming the trend rise in older admission rates to the extent that age-
specific rates decline in line with the trend cohort effect. Increases still occur amongst the
oldest groups due to the rapid proportionate increase in population size. This would mean
that continuation of the trend for successive cohorts to need less emergency care would
roughly offset the impact of rising numbers of older people, such that the overall number of
older emergency admissions would remain broadly constant.

Under the trend period effect scenario the number of emergency admissions would continue
to rise for both the working age and the older population, by 3.2% per year for those aged 65
to 85 and by 5.4% per year for those aged 86 and over. The number of admissions is
projected to rise under this scenario from 2.21 million in 2012/13 to 2.36 million in 2015/16
and 3.01 million in 2020/21 (Figure 8.3). This scenario implicitly assumes that policy
measures do not succeed in stemming persistent rise in period effects and associated trend
rise in older admission rates.
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8.4. Bed days and length of stay

The scenarios discussed so far have not involved any assumptions about trends in average
lengths of stay since they relate to admissions and not bed days. Average lengths of stay
have been falling in recent years, as discussed in chapter 3. They might reasonably be
assumed to continue to fall, but the rate of fall might reduce over time. It seems unlikely that
they could fall indefinitely.

The overall decline in average lengths of stay reflects two factors: faster increases in short
hospital stays (0O or 1 day) than in longer stays (2+ days); and reductions in the average
lengths of longer stays. Both these seem likely to reflect technological advances and
efficiency gains [as discussed in earlier chapters]. The two are closely linked: efficiency
gains often flow from use of improved technology, especially if ‘technology’ is interpreted in a
wide sense to include not just new or improved clinical procedures but also improvements in
the organisation and management of care.

Our scenarios consider, as a base case, continued reductions in average lengths of stay by
age band at the rates achieved over the last five years for which data are available, that is
2007/08 to 2012/13. If we had used trends over the last ten years the impact would have
been greater or if we had used trends over the last three years it would have been lower. We
also consider a variant in which the reduction in average length of stay for each age group
falls linearly over the period from the past trend level in 2012/13 to zero from 2020/21°. We
argue that these two variants, which we refer to as the trend and the tapered variants
respectively, represent the two extremes of what could reasonably be expected.

We are not arguing that expenditure will rise or fall in proportion to bed days. The cost of
inpatient spells may be front-loaded if patients require more medical and nursing care at the
start than at the end of their spell. Moreover, technological advances which reduce average
lengths of stay may involve greater intensity of care per inpatient day such that the cost per
day rises even if the cost per spell falls. This suggests that the trend in expenditure on older
emergency hospital inpatient care is likely to lie between the trend in admissions and the
trend in bed days.

Under the assumption of lengths of stay continuing to fall at the rate seen over the past 5
years, i.e. the trend variant, overall emergency hospital bed day use falls regardless of our
admission projection scenario. For people aged 65 and over, the number of emergency bed
days would fall by 3.0% per annum under constant rates of admission, and 1.9% per annum
under the 5-year trend. They would fall from 20.0 million in 2012/13 to 18.5 million in
2015/16 and 15.7 million in 2020/21 under constant rates of admission and to 19.9 million in
2015/16 and 17.2 million in 2020/21 under the 5-year trend (Figure 8.4).

If we taper length of stay reductions, the number of 65 and over emergency bed days
increases at a growing rate, averaging 1.1% per annum under constant admission rates and
2.2% per annum under the 5-year trend. They would remain constant at 20.0 million
between 2012/13 and 2015/16 and then rise to 21.8 million in 2020/21 under constant rates
of admission and rise from 20.0 million in 2012/13 to 20.7 million in 2015/16 and 23.8 million
in 2020/21 under the 5-year trend (Figure 8.4).

8 If for example the annual trend reduction in average length of stay between 2007/08 to 2012/13 for a specific
age group was 0.9 days, we assume a reduction in this average to 0.8 days for 2013/14, 0.6 days for 2015/16,
0.4 days for 2017/18 and 0.1 days for 2020/21.
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Figure 8.4: Projected number of emergency hospital bed days,

people aged 65 and older, by scenario
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We have also applied these two variant lengths of stay reductions to each of the constant
and trend period effect projections. If lengths of stay continue to fall at the rate seen over the
past 5 years, the number of older emergency bed days would fall by 4.4% a year under the
constant period effect scenario and 0.9% under the trend period effect scenario. This means
that they would fall from 20.0 million in 2012/13 to 17.2 million in 2015/16 and 13.9 million in
2021 under the constant period effect scenario, which produces our lowest projection, or to
19.4 million in 2012/13 and 18.7 million in 2020/21 under the trend period effect scenario

(Figure 8.5).
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Figure 8.5: Projected number of emergency hospital bed days,

people aged 65 and older, by scenario
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With tapered reductions in length of stay, bed days would fall by an average of 1% per year
under the constant period effect scenario and rise by 2.7% under the trend period effect
scenario. This means that they would fall from 20.0 million in 2012/13 to 18.5 million in
2015/16 and 18.4 million in 2021 under the constant period effect scenario or rise to 20.9
million in 2012/13 and 24.8 million in 2020/21, which produces our highest projection, under
the trend period effect scenario (Figure 8.5).

8.5. Discussion of scenarios

These scenarios demonstrate the considerable uncertainty surrounding the future path of
emergency admissions in England, and the importance of contemporaneous factors in
determining them. Since some of these scenarios are substantially more plausible than
others, it is possible to present a ‘most likely’ outturn under different assumptions.

The projection considering only demographic change in numbers of older people shows the
conventionally accepted impact of an ageing population, with steady increases in the
number of older emergency admissions. While this presents a useful base case, it does not
take into account several factors examined in this paper. In particular, it ignores reductions in
need for emergency care of successive cohorts at a given age, which are captured in the
age period cohort model.

The simple linear projections based on past trends build upon this demographic scenario,
but have substantial problems of their own. These atheoretical models may typically be
reasonable predictors of short term behaviour, but make no explicit assumptions about
changes in causal factors and are unlikely to provide accurate long term predictions. It is
possible to view them as representing a continuation in the rate of change of the sum of
causal factors over the period in question, but the inability to disentangle these effects
makes for an opaque forecasting methodology. We are interested in likely paths of future
emergency admissions under various scenarios about trends in drivers of demand and
supply, and the real scenarios associated with these linear trends are not clear.

Under the continuation of austerity and associated requirements for efficiency savings, the
trend period effect scenario provides a plausible base case for emergency admissions in the
absence of further shocks. One of the key findings from the age, period, cohort (APC)
analysis is that the impact of declining cohort effect, implying that successive cohort have
experienced less need for emergency care at a given age, has been of a similar magnitude
to the impact of rising numbers of older people. The balancing of these two opposing trends
leaves the fluctuations in emergency admissions largely due to the period effect. Although
recent policies appear to have slowed the increase in emergency admissions, the continued
increase in period effect reflects the impact, among other things, of technological progress
and the associated desirability of hospital treatment. The increase in period effect applied to
the coming years under this scenario is still at the lowest rate observed in the modelled
period (1998/99 to 2012/13), so it is especially low by historic standards.

This change in period effect does partly capture some of the pre-austerity period due to the
3-year periods used. Growth from 2007/2008 to 2009/2010 means that the average level of
expenditure for this period would be lower than for 2010/11 to 2012/2013, even if
expenditure had remained entirely flat during the latter period. This means that the ‘high’
APC scenario will likely give a greater increase than would be expected under austerity. The
projection has not been adjusted for this due to the array of factors that are driving the period
effect, and the uncertainty around the admission — expenditure relationship.
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It is possible for additional, but probably severe, policies aimed at constraining demand for
emergency admissions to move us toward the constant period effect outcome. However, to
fully hold constant the period effect would require downward pressures capable of
counteracting the various factors that have led to a monotonic increase in the period effect
over the entire period. Notable amongst these would be a cessation in uptake of cost-raising
new technologies that have made emergency hospital treatment more valuable. It is far from
clear that this would be a desirable outcome, let alone an achievable one.

NHS England have committed to reducing the number of emergency admissions by 15% by
2020/21 (NHS England 2014) — a target that seems highly challenging in the light of this
modelling. All of the scenarios considered resulted in projected growth or at least no decline
in emergency admissions by 2020/21. Looked at within the APC framework, this target
would require the period effect to be rolled back to the level seen in 2006/07.

In modelling the future number of emergency bed days, lengths of stay have been
considered in isolation from trends in the number of emergency admissions. It is unlikely,
however, that length of stay changes are exogenous, with shorter lengths of stay freeing up
hospital beds and allowing for more admissions, and likewise a greater number of
admissions resulting in greater pressure on clinicians to discharge patients more rapidly.
When considered in combination with the sustained declines seen in length of stay over the
study period, it is plausible to suggest that the recent trend in falling lengths of stay will
continue at least in the short term. Under the trend period effect scenario, this results in a
0.9% fall per year in the number of older emergency bed days which is equal to the average
rate of reduction seen since 2001/02.

These projections are explicitly presented as possible outcomes under different scenarios,
not as forecasts of what will occur. There appears to be a relationship between expenditure
and emergency activity, which would cause problems of circularity if these projections are
used to inform policies such as the Comprehensive Spending Review. Nevertheless, the
APC projections in particular provide a reasonable guide as to what might be expected to
occur under different assumptions.

Table 8.1: Projections of older emergency admissions (000s), England, 2012/13 to 2020/21

Scenario 2012/13 | 2015/16 | 2020/21

Demographic 2,210 2,370 2,680

3 year trend

: 2,210 2,360 2,680
continued

5 year trend 2.210 2,420 2,820

continued
APC low variant 2,210 2,170 2,250
APC high variant 2,210 2,360 3,010
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Table 8.2: Projections of older emergency bed days (000s), England, 2012/13 to 2020/21

Scenario
2012/13 | 2015/16 | 2020/21
Admissions Length of stay

Demographic Continued trend 20,030 18,450 15,740
Demographic Tapered 20,030 19,980 21,790
5 year trend Continued trend | 20,030 19,110 17,160
continued
5 year trend Tapered 20,030 20,700 23,800
continued
Constant period effect .
scenario Continued trend 20,030 17,170 13,920
Constant period effect | 1,0 oq 20,030 | 18,480 | 18,440
scenario
Trend period effect | o invedtrend | 20,030 | 19,380 | 18,670
scenario
Trend period effect | 1, 0 oq 20,030 | 20910 | 24,750

scenario
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9. Conclusions

All developed countries face the problem of the affordability of high quality world class health
care, in the face of a combination of ageing populations and continuing technological change
in medicine, at a time when their economies are experiencing weak, if any, sustained
economic growth. In England, following a period of no real terms growth in NHS budgets,
commentators have pointed to increasing numbers of hospital admissions to illustrate the
healthcare funding challenge. The aim of this study has been to improve understanding of
the increase in emergency hospital admissions of older people in England, 2001/02 to
2012/2013, and thereby to formulate evidence-based scenarios for possible future trends in
such admissions.

The number of emergency admissions among older people in England rose by about 3% per
year, and admissions per older person by about 2% per year, in the eleven years between
2001/02 and 2012/13. However, in looking forward, it is important to note that within this
period there was considerable variation. The increase in admissions per head was higher at
the beginning of the period, and fell back after rapid NHS resource growth ended and
austerity was imposed from 2010/11. Whilst admissions growth for older people has
remained positive for 2010/11 to 2013/14, total emergency admissions were virtually flat for
these two years, before increasing in the latter part of 2014. Moreover, despite the rise in
annual admissions and an aging population, 2001/02 to 2012/13, total emergency bed days
for older people actually declined over the period taken as a whole, and bed days per older
person also declined by approximately 2% per year, from 22 million to about 20 million bed
days. Robust clinical and managerial leadership, stiffened by the introduction of an activity
based tariff, has sharply reduced bed days provided to a larger and older population of
people aged 65 and over.

To explore the impact on the path of admissions of both an increasingly old population and a
possible diminished tendency of successive age cohorts to receive emergency inpatient
hospital care, we developed an age, period, cohort (APC) analysis for 1997/98 to 2012/13.
This analysis divides the increase in emergency admissions between factors associated with
the patient’s age (age effect), factors associated with the patient’s year of birth (cohort effect)
and factors associated with the year of the patient’s admission (period effect). The APC
analysis suggests that the upward effect on hospital admissions of the ageing of the
population appears to have been almost entirely offset by a favourable downward cohort
effect — that is, each cohort from those born in around 1912 onward has experienced lower
emergency admission rates after standardising for age and period effects. This could be due
to a long-term rise in healthy life expectancy, or improved effectiveness of out of hospital
treatments. It suggests that there was little if any net rise in morbidity requiring emergency
admissions across the population during the period.

The rise in emergency admissions was almost entirely due to a period effect which
increased consistently throughout 2001/02 to 2012/13. This period effect captures that
element of the rise in admissions which is due neither to increases in the population nor to
changes between birth cohorts in the proportion of people by age experiencing an
emergency hospital admission, but rather to sources arising within the years concerned.

Analyses which assume that the probability of emergency hospital admission at a given age
has remained constant and which project that population aging will place a large burden on
hospital bed capacity without considering a decline over time in the probability of admission
at a given age appear to involve an unwarranted assumption. The downward cohort effect
shows that in general the probability of emergency admission at a given age has fallen over
the years. Among the older population generally this seems consistent with evidence that
health care costs are more closely associated with proximity to death than with age from
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birth. The position in late old age, at 85 years and over, may be different. There is a high
prevalence of multiple chronic conditions among those aged 85 and over; and the
emergency admission rate among this group has risen considerably faster than the rate
among people aged 65 to 84. This does not however conflict with our general conclusion
about a downward cohort effect: people aged 85 and over account for only a minority of the
older population.

NHS spending increased by more than 60% in real terms between 2001 and 2009 and then
stabilised following the imposition of austerity on the NHS in 2010/11. Much of the spending
flowed into hospital emergency services, at least early in the decade, partly because of
policies set out in The NHS Plan (2000). The rise in spending enabled a sharp increase in
specialist staff and equipment, which in turn enabled more admissions for emergency
hospital care. At the same time the improved hospital care was manifest in substantial
reductions in average lengths of stay and a rise in the proportion of ‘admissions' of
emergency patients who did not stay overnight. This was associated with organisational and
technological changes on the supply side, such as the advent of acute medical units. The
combination of increased resources and shorter lengths of stay allowed hospitals to relax the
rationing of access to existing and new emergency technologies, especially for older people.

The reduction in length of stay of emergency patients seems to have been closely
associated with the introduction of case-based, ‘Payment-by-results’ (PbR) which was
introduced in a staged fashion across hospitals between 2003/04 and 2009/10. In addition,
the imposition of a 30% marginal PbR tariff for ‘excess’ emergency admissions above the
2008/09 level may have contributed to bringing the overall growth in emergency admissions
to a halt after 2010/11. The number of emergency admissions for older people continued to
increase whereas those for younger people fell in the two years following 2010/11.
However, the admission rates for both groups fell during this period.

We developed scenarios for possible trends in the numbers of emergency admissions of
older people to 2019/20. Scenarios based on extrapolating the findings of our APC analysis
suggest that a downward cohort effect on admissions will continue to offset an upward age
effect, at least until the end of the current decade. The key question for projecting future
numbers of emergency admissions of older people is whether the period effect will continue
along the lines of recent trends. If the period effect remains constant, on the assumption
that it is explained mostly by increased funding and supply capacity, the number of
emergency admissions of older people is projected to rise only slightly, from 2.21 million in
2012/13 to 2.25 million in 2020/21. However, if the period effect follows the trend increase
since 2007/08, the number of emergency admissions is projected to rise from 2.21 million in
2012/13 to 3.01 million in 2020/21. However, the period 2007/08 to 2012/13, includes two
years of substantive real funding growth, and is likely to be an upward biased projection for
the years of austerity. Nevertheless, this suggests that to meet the NHS England target of
reducing emergency admissions by 15%, and not merely holding them constant, over this
period will present considerable policy challenges.

Bed days for emergency admissions of older people would fall until the end of the current
decade under both admission scenarios if length of stay were to continue to decline at the
rates seen in the last 3 or 5 years. However, bed days would rise under the higher admission
scenario if the decline in length of stay were to taper off to zero by 2020/21. Even if bed day
numbers do continue to fall, this does not guarantee that expenditure on emergency in-
patient care of older people will fall, since the cost per spell has been rising in real terms.

Overall it appears important that current heightened perceptions of the burden of spiralling
admissions, resulting from population aging, be re-considered: there are certainly more older
people, but at a given age those born relatively more recently have fewer emergency
admissions. This phenomenon of reduced emergency need among later-born cohorts turns
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out to be of no less importance in driving the number of emergency hospital admissions
among older people than the aging of the population. Yet it appears to have escaped
attention so far. It is possible that analyses of data for the period from 2013/14 onward will
show that the end of real increases in NHS budgets resulted in no further increase in period
effects.

We are also sceptical of the view that rising bed occupancy rates, and hospitals under
pressure, are primarily due to rising and exceptional demand pressures. The total all-age
levels of emergency inpatient admissions changed little between 2010/11 and 2012/13, and
the total numbers of emergency bed days continued to fall. Bed numbers, however, fell by
about 4% between 2010/11 and 2012/13. The increasing problem of hospitals under
pressure, as measured by occupancy rates, appears to be less one of demand than one of
falling bed supply. This concern with the supply side may extend from bed capacity in certain
areas to the provision of appropriate numbers of emergency care specialists. This is not to
say that individual hospitals may not be experiencing surges in demand, for example, where
neighbouring hospitals have reduced capacity, and in parts of London, but to stress that
nationally there has not been a rise, let alone a surge, in total numbers of emergency
hospital bed days over the period 2010/11 to 2012/13.

There are two other findings reported above which, potentially, represent ‘good news’ in
relation to maintaining the affordability of the NHS in the face of an ageing population and
continuing technological change. First, under PbR incentives, hospitals appear to have
considerably improved their efficiency by reducing average lengths of stay and hence overall
bed days for emergency care despite a strong rise in numbers of emergency admissions.
Secondly, it appears to have been possible to use a marginal tariff rate under PbR,
substantially below average cost per treatment, to discourage the growth of emergency
admissions from 2011 to 2013, although there is a lack of evidence on the consequences of
this measure for patients’ health.

Finally, the much higher growth, for all age groups, of emergency admissions in London than
elsewhere deserves investigation. An understanding of why the increase in London has
been so much more rapid than the more limited pace of increase in the rest of England could
provide helpful information to inform the development of policy and practice and ensure that
London’s exceptional experience does not introduce a bias to national policy making.

References

Alberti G (2004), Transforming emergency care in England: a report by Professor Sir George
Alberti, Department of Health

Appleby J, Crawford R and Emmerson C (2009), How cold will it be? Prospects for NHS
funding 2011-17, Kings Fund

Appleby J (2013), Are accident and emergency attendances increasing? Kings Fund Blog,
29 April, http://www.kingsfund.org.uk/blog/2013/04/are-accident-and-emergency-
attendances-increasing, accessed 25 June, 2013

Audit Commission (2002), The performance of the NHS in England: developing an
independent commentary

Blunt I, Bardsley M and Dixon J (2010), Trends in emergency admissions in England 2004-
2009, Nuffield Trust

72


http://www.kingsfund.org.uk/blog/2013/04/are-accident-and-emergency-attendances-increasing
http://www.kingsfund.org.uk/blog/2013/04/are-accident-and-emergency-attendances-increasing

BMA and NHS Employers (2011), QOF Quality and Productivity (QP) indicators,
supplementary guidance and frequently asked questions for PCTs and practices in England,
May

Chalkley M and Aragon M (2014), Comparing inpatient emergency hospital care in England
and Scotland, Centre for Health Economics, University of York

Choudry N, Fletcher R and Soumerai S (2005), Systematic review: The relationship between
clinical experience and quality of health care, Annals of Internal Medicine, 2005 Feb 15,
142(4): 260-273

Department of Health (2000a), The NHS Plan: a plan for investment, a plan for reform

Department of Health (2000b), Shaping the Future NHS: long term planning for hospital and
related services. Consultation document on the findings of the National Beds Inquiry

Department of Health (2001a), Reforming emergency care

Department of Health (2001b), National Service Framework for Older People
Department of Health (2010), The operating framework for the NHS in England 2011/12
Department of Health (2012), A simple guide to Payment by Results

Dixon A, Khachatryan A, Wallace A, Peckham S, Boyce T and Gillam S (2011), Impact of
Quality and Outcomes Framework on health inequalities, Kings Fund

Evans BT and Pritchard C (2000), Cancer survival rates and GDP expenditure on health: a
comparison of England and Wales and the USA, Denmark, Netherlands, Finland, France,
Germany, Italy, Spain and Switzerland in the 1990s, Public Health, 114(5):336-9

Farrar S, Yi D, Sutton M, Chalkley M, Sussex J and Scott A (2009), Has payment by results
affected the way that English hospitals provide care? Difference-in-differences analysis,
BMJ, 2009;339:bmj.b3047

Federation of the Royal Colleges of Physicians of the United Kingdom (2010), Census of
consultant physicians and medical registrars in the UK: data and commentary

Fries JF (1980), Aging, natural death, and the compression of morbidity, New England
Journal of Medicine, 303, 1369-1370

Gruenberg EF (1977), The failures of success, Milbank Memorial Fund Quarterly/Health and
Society, 55, 3-24

House of Commons (2006), First Report, Select Committee on Health

House of Commons Health Committee (2013), Urgent and emergency care: second report of
session 2013-14, HC171, July 2013

House of Commons, Committee of Public Accounts (2014), Emergency admissions to
hospital, Forty-sixth Report of Session 2013-14, February

Imison C, Poteliakhoff E and Thompson J (2012), Older people and emergency bed use:
Exploring variation, Kings Fund

73


http://www.ncbi.nlm.nih.gov/pubmed/11035452

Jagger C, Matthews R, Lindesay J and Brayne C (2011), Eurohealth vol 17, no 2-3, 7-10

Jones R (2009), Length of stay efficiency, British Journal of Healthcare Management,
15(11): 563-564

Jones R (2011), Bed occupancy: The impact on hospital planning, British Journal of
Healthcare Management 17(7): 307-313

Jones NM and Charlesworth A (2013), The anatomy of health spending, 2011/12, Research
Report, Nuffield Trust, March 2013

Khan SA, Millington H and Miskelly FG (1997), Benefits of an accident and emergency short
stay ward in the staged hospital care of elderly patients, J. Accid. Emerg. Med.; 14:151-152

Lowthian JA, Stoelwinder JU, McNeil JJ and Cameron PA (2012a), Is the increase in
emergency short-stay admissions sustainable? Trends across Melbourne, 2000-2009,
Emergency Medicine Australasia, 24: 610-616

Manton KG (1982), Changing concepts of morbidity and mortality in the elderly population,
Milbank Memorial Fund Quarterly/Health and Society, 60, 183-244

Monitor (2013), Walk-in centre review: preliminary report, November 2013

Monitor and NHS England (2013), Monitor and NHS England review of the marginal rate
rule, October 2013

Mytton OT, Oliver D, Mirza N, Lippett J, Chatterjee A, Ramcharitar K and Maxwell J (2012),
Avoidable acute hospital admissions in older people, British Journal of Healthcare
Management, 2012 Vol 18 No 11

National Audit Office (2013), Emergency admissions to hospital: managing the demand, HC
739 Session 2013-14, 31 October 2013

NHS England (2013a), Transforming urgent and emergency care services in England:
urgent and emergency care review end of phase 1 report, November 2013

NHS England (2013b), Planning guidance for 2014/15, December 2013

NHS England (2014), Everyone counts: Planning for patients 2014/15 to 2018/19, NHS
England

OECD (2011), Health Data, available at http://www.oecd.org/els/health-systems/health-
data.htm

Purdy S (2010), Avoiding hospital admissions; what does the research evidence say? The
Kings Fund

Redding S and McCormick B (2014), Declining variation in hospital bed use and Payment by
Results, Centre for Health Service Economics and Organisation, forthcoming

Richardson DB and Mountain D (2009), Myths versus facts in emergency department

overcrowding and hospital access block, Medical Journal of Australia Vol. 190, No. 7, 369-
374

74


http://www.oecd.org/els/health-systems/health-data.htm
http://www.oecd.org/els/health-systems/health-data.htm

Roberts A, Marshall L and Charlesworth A (2012), The funding pressures facing the NHS
from 2010/11 to 2021/22: a decade of austerity? Nuffield Trust research summary,
December

Schuur JD and Venkatesh AK (2012), The growing role of emergency departments in
hospital admissions, New England Journal of Medicine, 367;5: 391-393

Scott |, Vaughan L and Bell D (2009), Effectiveness of acute medical units
in hospitals: a systematic review, International Journal for Quality in Health Care, Volume 21,
Number 6: 397-407

Secretary of State for Health (2000), The NHS Plan: a plan for investment a plan for reform,
Cm 4818-I, HMSO, July 2000

Seshamani M and Gray A (2004), Ageing and health-care expenditure: the red herring
argument revisited, Health Economics 13: 303-314

Street A, OReilly J, Ward P and Mason A (2011), DRG-based hospital payment and
efficiency: Theory, evidence and challenges, Chapter 7 in Busse R, Geissler A, Quentin W
and Wiley M, Diagnosis-Related Groups in Europe: Moving towards transparency, efficiency
and quality in hospitals, European Observatory on Health Systems and Policies

Tian Y, Dixon A and Cao H (2012), Emergency hospital admissions for ambulatory care-
sensitive conditions: identifying the potential for reductions, Kings Fund Data Briefing April
2012

Trotter, CL, Stuart, JM, George R, & Miller E (2008), Increasing hospital admissions for
pneumonia, England, Emerging infectious diseases, 14(5), 727.

Van gageldonk-lafeber A, Bogaerts A, Verheij A and Van der sande A (2009), Time trends in
primary-care morbidity, hospitalization and mortality due to pneumonia, Epidemiology and
Infection, Vol. 137, Issue 10, October 2009, pp 1472-1478

Vincent J-L, Fink MP, Marini JJ, Pinsky MR, Sibbald WJ, Singer M, Suter PM, Cook D, Pepe
PE and Evans T (2006), Intensive care and emergency medicine: progress over the past 25
years, Chest, 129: 1061-1067

Walsh B, Roberts H and Nicholls P (2011), Features and outcomes of unplanned hospital
admissions of older people due to ill-defined (R-coded) conditions: Retrospective analysis of
hospital admissions data in England, BMC Geriatrics 2011, 11:62

Werblow A, Felder S and Zweifel P (2007), Population ageing and health care expenditure:
A school of red herrings? Health Economics 16: 1109-1126

75



New Radcliffe House

C Radcliffe Observatory Quarter

for . . Woodstock Road, Oxford OX2 6GG

Health Service Economics wwwichseo.org.uk
& Organisation

A Centre of the Department of Primary
Care Health Sciences, University of Oxford




	Wittenberg_Understanding emergency_2015_cover
	Wittenberg_Understanding emergency_2015_author

