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Summary
There is now a well-established perception that A&E services are under
exceptional pressure, as evidenced most clearly by the dramatic increase in the
number of patients waiting more than four hours between arrival at A&E and
being admitted or discharged. Along with the headlines, there has been vigorous
debate about the possible causes – but the evidence supporting some of these
causes is often limited.
We explored a range of factors thought to be contributing to increased pressure
on A&E in the English NHS and tested whether recent changes in these factors
could explain the current pressures observed in the system. These factors were:
•• Capacity – Have occupancy rates of A&E departments increased?
•• Case-mix – Has the age distribution or morbidity of people using A&E changed

significantly?

•• External factors – What impact does change in the weather and availability

of general practitioner (GP) services have on A&E targets?

In each case we used the latest available de-identified person-level data (which
allows a greater level of insight than hospital-level data) to ask whether there is
any association between the factor and achievement of the four-hour target, and
whether changes in the factor could plausibly explain the dip in performance
observed in the winter of 2012/13. We found that:
•• The average occupancy of England’s A&E units increased by around 8 per cent

between 2010/11 and 2012/13.

•• Despite large increases in the number of people using A&E services overall,

attendances at major A&E units (where waits are a significant issue) have only
increased in line with what would be expected from population growth – there
has not been a great surge in attendances. However, sustained small increases
in attendance, without additional departments being built, have increased the
number of patients per department.

•• High occupancy levels (in excess of what a department would expect for a

given time of week) are associated with longer average waiting times, and
an increased likelihood of breaching the four-hour target. However, high
occupancy (often termed ‘crowding’) does not always explain breaches –
around one quarter of breaches occurs when the department is less crowded
than would be expected.

•• The number of people spending more than four hours in A&E increased by

more than 123,000 between 2011/12 and 2012/13. Although A&E departments
see more older people than they did previously, this factor appears to only
account for around 11 per cent of the observed decline in performance against
the four-hour target. The winter months in 2012/13 were colder than those in
2011/12, but this appears to explain no more than 19 per cent of the decline in
A&E performance over this period.

•• We did not find evidence that cases being seen in A&E were becoming more

complex. The proportion of people with one or more long-term conditions
attending A&E did not change notably between 2010/11 and 2012/13, and
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other expressions of case-mix also showed no particular change over time.
This means that it is unlikely that these factors contributed to the decline in
performance against the four-hour target.
•• There is also no evidence that patient satisfaction with access to their GP is

associated with achievement of the four-hour target, but it is related to rates
of attendance.

While changing age distributions and weather patterns have impacted on the
performance of A&E units, it appears that other factors are also influencing the
ability of A&E units to meet the four-hour target. It is possible that A&E units are
reaching a ‘hard limit’ of what they can achieve with the available resources, and
small increases in attendance or case-mix result in disproportionate increases in
waiting times. We noted an increase in occupancy of A&E units, and that relative
occupancy levels and breaches of waiting-time targets are closely related. This
is not unexpected – crowded departments take longer to process patients, and
treating patients more slowly leads to greater A&E occupancy. However, it is
significant that we have confirmed an increase in occupancy because treatment
in crowded A&E departments is known to have a detrimental effect on patient
experience and safety. We also found evidence that a lack of availability of
inpatient beds increased waiting times for all patients in the A&E department.
Understanding the relative impact of these factors is crucial if effective solutions
are to be found and extra resources well spent.
The NHS has three broad options for addressing this, though all have significant
drawbacks:
•• Significant investment to increase the capacity of A&E (in terms of both

physical space and staffing levels), but this may seem difficult given the current
financial situation and availability of qualified staff.

•• Renew efforts to reduce demand for urgent care and/or divert it away from

A&E. The search for effective ways to reduce the need for emergency care
continues. Though this is the preferred solution it is also clear that there is no
consensus on whether preventive or community interventions can deliver
changes in this area in the timescales required. Similarly, for some time there
has been a range of initiatives aimed at managing all but the most serious cases
away from A&E without, as yet, any widespread evidence of success. However,
new initiatives and techniques are being developed constantly.

•• Many organisations struggle to implement and sustain recommended best

practice to reduce pressure in A&E (such as rapid senior assessment and
improved discharge planning). If these cannot be achieved swiftly by all
hospitals then maintaining even current levels of performance may not be
sustainable. Even if the NHS refocuses on alternative performance measures
for A&E, reduced performance on the four-hour target will not be popular
with the public or politicians and would mean exposing patients to the poorer
outcomes that are associated with longer waits.

Whatever route is ultimately taken to address the long-term issues, it is essential
that we continue to monitor the many dimensions of quality of care delivered inside
A&E and outcomes across the whole system for patients who use urgent care.
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1
Introduction

40

average number
of people who
arrive at A&E
departments in
England every
minute

Every minute of every day, an average of 40 people arrive at Accident and
Emergency (A&E) departments in England. A&E has been the focus of public
interest and performance management in the NHS for at least the last decade –
and the speed with which people move through A&E has come to be a sentinel
marker of the healthcare system.
A&E units are divided into ‘major’ and ‘minor’ types. Major A&E units offer a
consultant-led 24-hour service with full resuscitation facilities, whereas minor
units are designed to treat less serious cases. There are many ways to measure
the performance of an A&E unit. By far the highest-profile metric in England is the
‘four-hour wait’, which counts patients who spend a total of less than 240 minutes
between arrival and leaving the department (having been either discharged or
admitted to an inpatient bed). As of January 2014, this target has been in place in
English NHS hospitals for 10 years, and while it has been controversial there can be
little doubt that it has changed the way A&E departments operate.
In 2003, before the introduction of the target, 87 per cent of attendees at a major
A&E department completed their journey through A&E in less than four hours.
In 2005, this proportion was 97 per cent and exceeded 98 per cent in 2008
(Figure 1.1). It is a mark of the target’s success, and its resonance with the public,
that it was one of the few targets that continued to be performance managed
nationally after the change of government in 2010. However, the incoming
coalition government did relax the target from 98 per cent to 95 per cent of
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Figure 1.1: Quarterly number of A&E attendances (major and total), 2004 to 2014,
with major A&E four-hour target achievement
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attendees being seen within four hours. This relaxation was associated with
an almost immediate fall in the proportion of people seen inside four hours to
an average of 95 per cent in 2011 (QualityWatch, 2013). While the step-change
in performance is marked, it is important to remember there were many other
changes being introduced around this time which may also have had some effect
on A&E performance – although the distorting effect of a single high-profile target
has been noted (Cooke, 2014).
However, some time around September 2012, performance against the four-hour
target in major A&E departments started to fall further. The average performance
in December was 92 per cent, and by April 2013 achievement of the target had
fallen to just 90 per cent – the lowest level since the introduction of the four-hour
target in January 2004. Performance against the A&E target began to improve in
mid-May and by June had been restored to pre-2012 levels. However, performance
declined again from July onwards and by October had fallen to an average of 93
per cent (NHS England, 2014). These lapses in meeting the four-hour target were
not an issue in most of the minor A&E units, but concentrated in the 197 major
A&E units (in fact, the NHS as a whole only met the four-hour target because
performance was measured over all types of A&E units).

Box 1.1: Measures of A&E performance
It is worth noting that while the time from arrival to departure is the highestprofile performance indicator, it is not the only way of gauging the performance
of an A&E department. ‘Trolley waits’ – that is, the time between the A&E
doctor making the decision to admit and the patient arriving in an inpatient bed
– also increased over the same period (NHS England, 2014), adding to crowding
in A&E departments. A&E performance is also gauged by measures such as
the time from arrival to initial assessment, the number of patients leaving the
unit without being seen and the proportion of patients returning to A&E within
seven days (Health & Social Care Information Centre, 2013b). Wider metrics
can include the impact of A&E on other services such as ambulance diverts and
cancelled operations. Common metrics that are not routinely collected include
estimates of overcrowding and handover delays (Hoot and Aronsky, 2008).
When the figures showing the reduction in achievement of the four-hour target
emerged, they prompted much discussion and debate among the media, the
service and policy-makers. There were a variety of responses to the perceived
problems in A&E. The Commons Health Select Committee conducted an inquiry
into emergency care (House of Commons Health Committee, 2013), which
concluded that the ‘system cannot accurately analyse the cause of the problem
… More accurate information about the causes of rising service pressures is
not simply a management convenience; it is fundamental to the delivery of
high quality care’ (2013, p. 16). It also highlighted that ‘when demand for care
is not met elsewhere, people go to A&E because they know the door is always
open’ (Dorrell, 2013), and suggested that low staffing levels were exacerbating
the current pressure on the system. The College of Emergency Medicine
(2013b) highlighted the challenges of maintaining a full staff roster in busy A&E
departments, especially when competing against other specialties which junior
doctors perceived to provide a better work/life balance. Despite this perception,
the number of doctors with an emergency medicine specialty has increased at a
7
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faster rate than all other specialties combined between 2002 and 2012, and the
rate and pattern of sickness absence among doctors with an emergency medicine
specialty does not differ greatly from doctors in other specialties (Health &
Social Care Information Centre, 2013a). The Department of Health announced an
extra £500 million available to ease winter pressures on A&E over the next two
years – equivalent to a 13 per cent increase in the annual spend on A&E services
(Department of Health, 2013b; 2013c). This emphasises the totemic role of the
four-hour target as an indicator for performance of the NHS in general. However,
just a small amount of the extra money was spent directly on A&E units, with
large amounts being used to fund admission avoidance schemes and to support
additional inpatient bed capacity. This demonstrates the extent to which other
aspects of the health system impact on performance in A&E.
NHS England’s review of the entire system of urgent care in England (Urgent
and Emergency Care Review Team, 2013b) was already under way when A&E
performance became a major issue. When the first stage of the review reported
in November it noted confusion among the public about which was the most
appropriate service for their urgent care need, and proposed large-scale
restructuring and re-labelling of the service. This is to be structured around five
key elements, set out in Table 1.1.

Table 1.1: Key elements listed in Urgent and Emergency Care Review
Key elements

To be achieved by...

Providing better support for
people to self-care

Improving the quality and accessibility of information about
self-treatment options so that people who prefer to can avoid
the need to see a healthcare professional. Standardised care
planning will also be used so that information about a patient’s
condition and future wishes are known to relevant healthcare
professionals.

Helping people with urgent care Enhancing the NHS 111 service through:
needs to get the right advice in
• access to medical records
the right place, first time
• option to speak directly to a clinician
• direct booking of GP or urgent care centre appointments.
Increasing the credibility of
urgent care services outside
of hospital

Providing faster and consistent same-day, everyday access
to GPs, primary care and community services such as local
mental health teams and community nurses for patients with
urgent care needs. Community pharmacists and ambulance
paramedics will become increasingly involved in resolving
urgent care cases.

Standardising the services
available at A&E departments

Introducing two levels of hospital emergency department –
under the current working titles of Emergency Centres and
Major Emergency Centres – to replace the inconsistent levels
of service provided by current A&E departments. Emergency
Centres will be capable of assessing and initiating treatment
for all patients and safely transferring them when necessary.
Major Emergency Centres will additionally provide a range
of highly specialist services. Both will have senior clinicians
present seven days a week.

Improving the action of the
urgent care system as a whole

Developing Emergency Care Networks, directed by Major
Emergency Centres, to support the free flow of information
and specialist expertise. These networks will also support the
introduction of an efficient critical care transfer and retrieval
system so that patients requiring specialist help reach the best
possible facility in a timely fashion.
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Explaining A&E performance
As with the equally complex phenomenon of rising emergency admissions (Blunt
and others, 2010), there are many explanations mooted for the problems in A&E.
Despite the amount of debate since the decline in performance was noticed, the
causes of the additional A&E pressure are still unclear.
‘… the NHS is also struggling from ill-informed speculation about what is causing
the pressures and what services they can rely on to meet their needs.’
Mike Farrar, Chief Executive, NHS Confederation (Boffey, 2013)
‘more careful
inspection
of the data
revealed that
the rise [in A&E
attendances]
was almost
exclusively
acting on minor
A&Es’

First, we note from Figure 1.1 that there has been a sizable increase in the number
of A&E attendances, from 16.5 million in 2003/04 to 21.7 million in 2012/13, a
rise of 32 per cent. However, more careful inspection of the data revealed that
this rise was almost exclusively acting on minor A&Es (for example, urgent care
centres, minor injury units and walk-in centres). Although attendances at major
A&E departments had also been increasing, this was at a much lower level (just
13 per cent between 2003/04 and 2012/13) and was entirely in line with what
would be expected based on population ageing and growth (see Appendix B).
Much of the increase in attendances at minor A&E units is likely to be related to the
range of new services available (Rosen, 2014). It is also worth noting that some of
the increase is thought to be an artefact of better recording and changes to the
labelling of existing services, rather than ‘new’ service use.
In September 2013 the Department of Health called for fundamental change to
alleviate pressure on A&E (Department of Health, 2013a). It identified increasing
numbers of vulnerable older patients with complex care problems using A&E
because other services do not offer the care they need when they need it. The
proposed solution was greater integration between primary, secondary and social
care with the aim of reducing the need for repeated trips to A&E and speeding up
people’s journey through A&E.
A member survey of the NHS Confederation (NHS Confederation, 2013) also
highlighted the perceived pressure caused by treating an increasing number of
people with long-term conditions. The survey also reported that members did
not feel that the introduction of the NHS 111 telephone number had contributed
significantly to reducing A&E pressures.
NHS England’s Understanding Winter Pressures in A&E Departments (NHS
England, 2013b) highlighted the role winter plays in demand on A&E – particularly
in the form of increased admissions to hospital and greater numbers of patients
breaching the four-hour target. Indeed, many studies have established a
relationship between extremes of temperature and morbidity (Ye and others,
2012). The temperature–morbidity relationship may be confounded or modified by
sociodemographic factors and air pollution, and exhibits varying degrees of time
lag. Seasonal outbreaks of flu-like illnesses, norovirus and rotavirus also impact
A&E use, by both people attending A&E because of their illness and reducing
inpatient bed availability through ward closures.

9
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In November 2013 the College of Emergency Medicine issued what it saw as 10
priorities for resolving the crisis in A&E (College of Emergency Medicine, 2013a).
The main focus of these points was around defending and expanding A&E
capacity by:
•• promoting alternative services for lower acuity cases
•• reducing crowding in A&E by removing barriers to patients leaving

the department

•• increasing staffing levels in A&E at all times of day and night.

A study prior to the introduction of the target found that the main risk factors for
spending over four hours in A&E were requiring admission, arriving by ambulance,
arriving during the night, increasing age and higher levels of deprivation (Downing
and others, 2004).
When inpatient beds are scarce, patients indicated for admission will remain in
A&E for longer, increasing waiting times and crowding. It has been demonstrated
that high ratios of daily inpatient admissions to discharges increases next-day
A&E waits, and low ratios reduce them (Vermeulen and others, 2009). The
availability of inpatient beds is influenced by a hospital’s ability to discharge
current inpatients, the scheduled bed occupancy and the frequency of GP
direct admission.
A substantial body of literature highlights the link between crowding in A&E and
poorer outcomes for patients (Sprivulis and others, 2006; Carter and others, 2014;
McGirr, 2014). The causes of crowding are structured with the following framework
(Asplin and others, 2003):
•• input factors related to sources and aspects of patient inflow (for example,

non-urgent visits, frequent attendees, seasonal influenza, lack of alternative
sources of care)

•• throughput factors related to bottlenecks within the emergency department

(for example, inadequate staffing, lack of streaming)

•• output factors related to bottlenecks in other parts of the care system that

might affect A&E (for example, hospital bed shortages, delays in investigation).

The objective of this study was to assess what contribution each of these were
making to the current pressures on A&E. There are many proposed factors, and
without robust evidence as to which causes are most significant, there is the risk
that efforts to alleviate pressure will be misdirected.
In this analysis we have explored the impact of a range of factors and used
de-identified person-level A&E data to test three commonly cited causes
of additional pressure on major A&E departments against the patterns of
performance on the four-hour target.
These factors are:
•• Capacity – Have occupancy rates of A&E departments increased?
•• Case-mix – Has the age distribution or morbidity of people using A&E changed

significantly?

•• External factors – What impact does change in temperature and availability

of GP services have on A&E targets?

10
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In each case we ask whether there is any association between the factor and
achievement of the four-hour target, and whether changes in the factor could
plausibly explain the dip in performance observed in the winter of 2012/13.
Using de-identified person-level data offers many significant advantages over the
summary data reported at the level of the A&E department. For example, rather
than inferring the impact of age on target achievement by comparing the age
distribution of people using the department to the department performance, we
are able to calculate the time each individual spent in A&E, and their age – without
revealing their identity. This allows us to explore possible causes much more
thoroughly.

11
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2
Summary of methods
The analysis was based on pseudonymised person-level hospital episode statistics
(HES) A&E data from April 2010 to March 2013. These datasets create a single
record for each A&E attendance and document basic information such as age, sex,
area of residence, and time and method of arrival and departure.
The time spent in A&E can be calculated by comparing the departure time with
the arrival time. The pseudonymous identifier can be used to link A&E attendances
together over time, and also link attendances to hospital inpatient records. The
analysis used only attendances at major A&E departments because these are the
departments that struggle with the four-hour target, and are most influential on
the public’s perception of A&E.
A&E HES is a relatively new dataset, and completeness of the dataset has
improved substantially over time. By comparing HES with department-level
attendance data (Department of Health, 2011) it is obvious that in the earlier years
a large proportion of attendances was not captured. For this reason we have
focused on data from 2010/11 onwards, and inflated the 2010/11 figures where
appropriate.
The other data used in this study were derived from the following sources:
•• Age is recorded in A&E HES for each attendance, and population rates were

calculated using Office for National Statistics population estimates.

•• Information on co-morbidities was drawn from the diagnosis fields of inpatient

HES data from April 2001 to March 2013, using the list set out in Table 2.1.

•• Mean area temperature on the day of attendance was calculated by matching

small grid Met Office data (Met Office, 2012) to the centre of each patient’s area
of residence. As this highly granular temperature dataset was only available
for 2011, we used it to calculate a distribution around the Central England
Temperature (Met Office, 2014), which could be applied to days in 2012/13.

•• Data on the accessibility of GP practices were taken from the GP patient survey

(NHS England, 2013a) covering the periods July 2011 to March 2012 and July
2012 to March 2013 and mapped to A&E attendance using the GP practice code
recorded in the HES data.

•• Finally, the occupancy of each A&E unit was calculated by counting each

patient in and out of each unit using the A&E department code and times of
arrival and departure. This process was calculated for 15-minute ‘slots’ between
1 April 2010 and 31 March 2013, and was equivalent to taking a national bed
census every 15 minutes.

Further details of methods used are provided in Appendix A of this report.
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Table 2.1: Long-term conditions considered for this study
Cancer

Injury from fall

Atrial fibrillation

Diabetes

Non-rheumatic valve disorders

Cerebrovascular disease

Hypertension

Mental illness

Peripheral vascular disease

Congestive heart
failure

Angina

Mild liver failure

Chronic obstructive
pulmonary disease

Ischaemic heart disease

Connective tissue disease/
rheumatoid arthritis

Asthma

Anaemia

Renal failure
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3
Results – have the occupancy levels
of A&E departments increased?
One explanation put forward to explain the dip in performance against the fourhour wait is that hospitals do not have the capacity in A&E to meet demand within
target timescales. Capacity in this case mainly rests upon having sufficient A&E
staff to see the number of patients arriving, availability of inpatient beds and
timely access to tests, such as X-rays etc. These factors are closely related to
crowding in the A&E department as patients wait longer to complete their visits,
and many studies have shown that more crowded departments are associated
with worse outcomes for patients (Carter and others, 2014).
‘62% of the current [emergency medicine] consultant workforce reported that
their job was not sustainable in its current form’
Stretched to the Limit (College of Emergency Medicine, 2013b, p. 7)

The de-identified person-level data can be used to calculate how many patients
were in A&E at any particular time, simply by counting them in and out of each
department. This method is illustrated in Figure 3.1, which shows the average
occupancy for a single A&E department by time and day of the week in 2012/13.
Figure 3.1: One hundred and sixty eight hours in A&E, 2012/13. Estimated number
of cases and distribution of average daily values at given time for a single A&E unit
Min/max
± 1 standard
deviation

150

Average
100

Tuesday

Wednesday

Thursday

Friday

12:00

18:00

06:00

12:00

18:00

06:00

12:00

18:00

06:00

12:00

18:00

06:00

12:00

18:00

12:00

18:00

Monday

06:00

Sunday

06:00

12:00

0

18:00

50

06:00

Number of patients in A&E department

200

Saturday

Time and day of week

It is well known that the occupancy of A&E departments varies substantially by
time of the day and day of the week. The A&E department in Figure 3.1 ranged from
containing an average of just 25 patients at 7am to over 80 by midday. This does not
necessarily mean that staff are likely to be idle in early morning and overstretched in
the afternoon – clearly hospitals will adjust their shift-staffing levels (and therefore,
to an extent, their A&E capacity) according to the expected demand.
14
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However, the figure also highlights the level of variation between days for any
given time of day. Average occupancy at midday is 81 patients, but can be as low
as 40 or as high as 178. This less predictable fluctuation in demand can put much
greater strain on departments.
The average, minimum and maximum occupancy of A&E departments in England
has been steadily increasing (Figure 3.2). Some of this may be due to known
under-reporting in the 2010/11 data, but even when this is taken into account we
still observe an 8 per cent increase in occupancy in 2012/13.
Figure
3.2:
Daily
A&E
occupancy
in in
England,
2010
to to
2013
Figure
3.2:
Daily
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It is clear that greater numbers of people are being treated in England’s A&E
units. If hospitals have not expanded their physical and staffing capacity to
accommodate this growth, then it would be expected that levels of crowding
in departments would also have increased. This should be detectable through
extended waiting times. Indeed, average waits in A&E have increased year on
year since April 2010, to 147 minutes (2010/11), 151 minutes (2011/12) and 158
minutes (2012/13), respectively. Increases were broadly evenly spread throughout
the day, with greatest increases being seen at 6.30am (15 per cent increase in
2012/13 compared with 2010/11, adjusting for under-reporting) and the least at
11.45am (6 per cent).
How close an A&E is running to its capacity can be inferred by comparing its
current occupancy to what would be expected for that time of the day and
week. In this way we calculated an expected occupancy based on the average
occupancy for each department between 2010 and 2013, standardising for day of
the week and time in 15-minute slots to reflect changing shift staffing patterns.
The ratio of observed-to-expected occupancy indicates the potential pressure
on an A&E unit. Half of all the time slots had actual occupancy levels within 75 to
125 per cent of expected; this indicates that although occupancy in A&E units was
broadly predictable there was still some variability (that is, for half of the year a unit
could find itself with occupancy levels either 25 per cent above or below normal).
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We might also expect the relative occupancy levels to be associated with the
likelihood of very long waits and breaches to the four-hour target. The relationship
between occupancy ratio and the average time from arrival to departure is
shown in Figure 3.3, representing the average waiting times for people using a
department at a particular level of relative occupancy. The figure also shows the
distribution of target breaches across departments as a cumulative proportion.
Figure 3.3: Link between occupancy and waiting time/breaches (based on
average occupancy, 2010 to 2013)
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Occupancy relative to expected

The average waiting times clearly increase as departments become busier. In turn,
this increases the number of people occupying a department who will ultimately
wait more than four hours. Nearly half of breaches1 (44 per cent) happen when the
department is running at more than 125 per cent of its usual occupancy. However,
27 per cent of all breaches occur when departments are less busy than expected
for the time of day. 2
Based on the pattern of achievement of the four-hour target, for departments
operating at between 90 per cent and 190 per cent of usual occupancy, it appears
that performance falls by 0.3 per cent for every 1 per cent increase in occupancy.
To translate this effect into a potential impact on national targets, if we assume an
8.1 per cent increase in occupancy (from 2010/11 to 2012/13, see Figure 3.2), with
other things being equal, we would expect a subsequent 2.4 per cent decline in
achievement of the four-hour wait target. The actual decline in performance was

1. Based on the number of people present in each 15-minute slot who breach, rather than the
number of individuals who breach.
2. As a methodological point, note that the average waiting times appear much higher than values
reported nationally – this is because they have been formed by calculating the length of stay
for every individual present at each 15-minute interval. This means people staying longer are
counted more often, and extend average waiting times beyond those calculated as the length of
time each individual stays in A&E (everybody counts once). However, while this approach is not
comparable to overall waiting times it does provide an accurate answer to how long people wait
at any given level of occupancy.
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only 1.3 per cent, so the increase in A&E occupancy has the potential to explain
the dip in performance in late 2012. However, it is also clear that a substantial
proportion of breaches occur in departments that are not significantly more
occupied than usual.
Conversely, if A&E capacity could be increased so that relative occupancy is
reduced by 10 per cent, we might expect that target achievement would rise
to around 96 per cent. However, this would mean generating enough A&E
space to accommodate around 430 extra patients nationwide – equivalent to
approximately 19 new A&E departments (and people to staff them). While it
should be possible to selectively target those departments with higher levels of
relative occupancy for expansion, the distribution in Figure 3.3 shows that most
departments are relatively similar in this respect.
The level of crowdedness of an A&E department may be due to any combination
of three factors:
•• unexpectedly high numbers of people arriving at the department
•• delays in moving patients through the department (reflected in

unexpectedly low numbers of people leaving, whether to be discharged
or to be moved to an inpatient bed)

•• delays in placing admitted patients in inpatient beds (reflected in unexpectedly

low numbers of people leaving to an inpatient bed).

However, these factors are interrelated which makes them difficult to study. For
example, low numbers of inpatient admissions could signal a lack of inpatient
beds, but it could also signal low numbers of people arriving or a fluctuation in
case-mix.
Figure 3.4 examines the relationship between the balance of admissions
and discharges (the ratio of observed-to-expected arrivals and departures –
admitted and not admitted) against the relative occupancy of A&E departments.
Figure 3.4: Ratio of observed-to-expected arrivals and departures (admitted and
not admitted) as a function of the crowdedness of A&E departments
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As departments receive more patients than they would expect for a given time
of the week, their occupancy increases. However, this is offset by increases in the
numbers of patients leaving the department; that is, A&E units generally respond
to increased attendees by increasing productivity (‘running hot’). As the levels of
occupancy increase further, the number of departures can no longer keep pace
with the number of arrivals. This will lead to occupancy increasing at an even
greater rate.
It is interesting to note that the ratios of observed-to-expected departures for
admitted and non-admitted patients change in almost exactly the same way
as relative occupancy increases. It might be thought that while discharging
to a hospital bed is limited by availability of inpatient beds, the department
would remain free to discharge people to home as needed, so we would have
expected to see that rates of departures to inpatient beds would fall first as
admitted patients wait in A&E while non-admitted patients continue to exit
the department.
Figure 3.5: Patient departure patterns for a single unit over five days
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Indeed, it is possible to observe blocks on inpatient beds when inspecting the
data for individual departments. For example, Figure 3.5 shows patient departure
patterns for a single unit over just five days in February 2011. The top chart shows
the number of patients in the department that will ultimately be admitted, the
number of those patients who were admitted in the next 15 minutes and the
average waiting time for all admitted patients. The bottom chart shows the same
measures for non-admitted patients.
Prolonged periods (multiple hours) without inpatient admissions are associated
with high waiting times for patients who are eventually admitted – for example, in
Figure 3.5 this can be seen between 3am and 7am on the second day, or midnight
to 9am on day four. These tend to occur at night, when there are low numbers of
people in the unit. However, the average rate of admission for a unit is relatively
small (1.6 admissions per unit per hour) which means that inpatient bed blockages
are indistinguishable from natural variation in summary measures such as Figure
3.4. These effects are not generally evident in the patterns for non-admitted
patients, although it is notable that no non-admitted patients left the department
between 7.30am and 8.45am. This was despite the presence of a number of nonadmitted patients in the department, and was reflected in a sharp increase in
average waiting time.
Another way to estimate the availability of inpatient beds is using the ratio
of inpatients discharged to those admitted – the daily discharge ratio (DDR).
Low ratios are known to be associated with increased A&E waits the next day
(Vermeulen and others, 2009). While this method is not as precise as the previous
approach in terms of bed availability at a point in time, it does include information
about inpatient activity which can only be inferred in the previous analysis. We
calculated DDR at trust level for each day in 2012/13 and examined the way A&E
waiting times and breaches of the four-hour target change as the ratio increases
(Figures 3.6a and 3.6b, page 20). Although there is a broad range of DDRs, the
vast majority (91 per cent) of inpatient admissions from A&E occur in trusts with
DDRs of between 0.8 and 1.2; that is, where trusts are discharging between four
and six patients for every five patients they admit.
Overall there is a statistically significant 10-minute decrease in average time
spent in A&E as DDR increases between 0.8 and 1.2. This relationship is stronger
in admitted patients (28 minutes) than in non-admitted patients (3 minutes), and
these differences represent 6 per cent, 13 per cent and 2 per cent of the respective
average A&E waits. There was also a strong relationship with achievement of
the four-hour target, with performance increasing from 78 per cent for admitted
patients at DDRs of 0.8, to 86 per cent when trusts have DDRs of 1.2.

Summary
The number of people being treated in England’s A&E units increased by
8 per cent between 2010/11 and 2012/13. Through analysis of routine data we
can estimate levels of occupancy in excess of what a department would usually
expect for a given time of the week. This measure of relative occupancy
is an indication of the ‘pressure’ in the department and is found to be associated
with longer average waiting times, and increased likelihood of breaching the
four-hour target. Not all breaches happen when occupancy is high; around
one quarter of breaches occur when departments are less busy than would be
expected. Nevertheless the relationship between occupancy and long waits is
strong. There was some evidence of reductions in rates of inpatient admissions
increasing average waiting times for admitted patients.
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Average A&E wait (minutes)

Figure 3.6a: A&E waits as a function of the previous day’s inpatient discharge
ratio, 2012/13
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Figure 3.6b: Four-hour target performance as a function of the previous day’s
inpatient discharge ratio, 2012/13

4-hour target achievement

100%

Admitted patients
Non-admitted
patients

80%

60%

40%

20%

0%

0

.8
≤0

2

8
0.

4

8
0.

6

8
0.

8

8
0.

0

9
0.

92 94 .96 .98 1.00 1.02 1.04 1.06 1.08
0. 0.
0
0
Daily discharge ratio

20

2

1.1

4

1.1

6

1.1

8

1.1

0

.2

≥1

Focus on: A&E attendances

4
Results – was there a change in the
type of cases seen in A&E?
A further set of factors put forward to explain the dip in A&E performance was that
the case-mix had changed. That is, the people coming to A&E (or their conditions)
were somehow fundamentally different from previous years, and therefore were
taking longer to treat and move through the department.
‘Members were clear the biggest cause of pressures on local A&E services is
the rising number of frail older people with multiple long-term conditions’
Survey of NHS Confederation members (NHS Confederation, 2013, p. 2)

This view features strongly in the government’s response to the performance
dip, with a focus on community support measures for vulnerable older people
and those with long-term conditions. It was also an explanation favoured by the
NHS Confederation’s member survey. This chapter tests that assertion, looking at
first whether there is evidence to support the impact of each factor, and second
whether changes in the factor could explain the increase in pressure on A&E
departments between 2011/12 and 2012/13.

Changes in the proportion of older people in A&E
Despite accounting for just 21 per cent of all visits to major A&E units, people aged
65 and over have a large impact on the urgent care system. Older people have
much higher rates of A&E attendance than other age groups (334 attendances
per 1,000 population for those age 65 and over, compared with 253 for those
under 65).
By analysing de-identified person-level A&E data we can see that older people
also spend longer in A&E departments when they visit. People over 75 spent
an average of 213 minutes in A&E, compared with 149 for those aged under 75
in 2012/13. This difference applied regardless of whether they were ultimately
admitted or discharged. This means that increases in the numbers of older people
visiting A&E (whether because of population ageing or an increase in demand)
will have a disproportionate impact on A&E performance. Figure 4.1 shows the
average time spent in A&E by age and whether or not the patient was admitted.
We compared the rate at which different age groups attended A&E in 2010/11
(uplifting for under-reporting in HES) and 2012/13 (Appendix B). It appears there
was an increase in the proportion of A&E users who were older people. The largest
increases were in the over 50s age groups (both sexes) with attendances for those
aged 85 and over increasing by nearly 20 per cent more than would be predicted
by population growth alone. These differential changes in rate of attendance
altered the proportion of A&E users who were older people, but only slightly. The
proportion of attendees aged over 65 increased from 19.4 per cent in 2010/11 to
21.2 per cent in 2012/13. But did this shift in age distribution cause the decline in
performance? The likelihood of a patient in each five-year age group breaching
the four-hour target was calculated for both years (Figure 4.2).
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Figure 4.1: Average time spent in A&E by age and outcome
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Figure 4.2: Likelihood of breaching four-hour target by age and outcome
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As might be expected, older people were much more likely to breach the
four-hour target, with those aged 65 and over being nearly three times as likely
to breach the target as those under 65 (for attendances that do not result in
admission). It is also apparent that the likelihood of breaching has increased
over time for admitted patients, but not for non-admitted patients. This strongly
suggests that either the case-mix has changed only for the most acute cases or
performance issues are driven by inpatient bed availability. It is also apparent that
there is a step-change in the risk of breaching when patients are around 15 years
old – which might reflect the presence of dedicated children’s A&E departments
and the tendency for inpatient paediatric units to operate at lower bed occupancy
rates than adult wards.
Age-specific breach rates were applied to the mix of patients who attended A&E
in 2012/13. So, if people in 2012/13 were just as likely to wait longer than four hours
as they were in 2011/12, the overall performance for 2012/13 would have been
93.7 per cent. However, the actual performance was worse, at 93.1 per cent, and
standardising for age only explained 11 per cent of the increase in breaches. So,
while the changing ages of people attending A&E appeared to have contributed to
a decline in performance, this did not fully explain it.

Changes in the proportion of patients with long-term conditions in A&E
One of the reasons the age distribution is so important is its association with
morbidity and in particular people with a number of different concurrent
long-term health problems. By looking at previous inpatient activity we are able
to estimate which patients in A&E have some of the most common long-term
conditions. Figure 4.3 shows the number of A&E attendees in each age group
who had no, one or multiple long-term conditions.
Figure 4.3: Distribution of long-term conditions (LTCs) by age of A&E attendee, 2012/13
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The chances of an A&E attendee having a long-term condition (assessed using
individual hospital inpatient histories) increased dramatically with age, with A&E
users aged 45 and over being more likely than not to have at least one of these.
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But does the presence of long-term conditions necessarily mean a patient will
spend longer in A&E? The lines on Figure 4.4 show the mean time patients spent in
A&E by the number of these conditions, between 2010/11 and 2012/13. In 2012/13,
people with an inpatient history of one such condition spent an average of 22
minutes longer in A&E than those whose inpatient history did not indicate any.
Those with two long-term conditions waited an average of 44 minutes longer
than those with none. This being so, is it possible that an increase in attendances
by people with long-term conditions significantly contributed to the decline in
performance in winter 2012/13?
Figure 4.4: Distribution of number of long-term conditions among attendees at
major A&E departments in 2010/11, 2011/12 and 2012/13
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The columns in Figure 4.4 show the distribution of the number of patients with
long-term conditions attending A&E between 2010/11 and 2012/13, with 95
per cent confidence intervals. In 2012/13, nearly half of attendances at A&E (48
per cent) were by patients who had at least one of these conditions. However,
this proportion was very similar to previous years (47 per cent in 2010/11) and
standardising by conditions does not explain any more of the increase in breaches
than standardising by age alone. The argument that there has been a higher
incidence of these conditions in A&E is not supported, at least when long-term
conditions are assessed using inpatient histories.
Neither the age distribution of people in the department (that is, the proportion
of people aged 65 and over) nor the proportion of people with one or more
long-term conditions changed noticeably as department occupancy increased,
relative to what would be expected for the time of day.

Other expressions of case-mix
There are other sub-groups of A&E users that can be used to infer case-mix. For
example, the most serious cases treated in A&E are generally those brought in
by ambulance. The number of these cases as a proportion of the overall A&E
workload changed little between 2010/11 and 2012/13, from 29 to 30 per cent.
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The A&E HES data include some limited information on diagnoses and treatments.
The quality with which these are recorded has changed dramatically over time, so
the incidence of diagnoses is not a reliable comparison. However, the distribution
of diagnoses and treatments that were recorded did not appear to have changed
much year on year. Based on these facts, there is little evidence to suggest that the
complexity or acuity of cases seen in A&E had changed over this time.
The Department of Health’s response also highlighted the need to reduce
repeated visits to A&E. This is of interest not because re-attenders wait longer,
but because their health need was not satisfactorily resolved following the first
visit. This in turn represents an opportunity for the healthcare system to reduce
pressure on A&E by eliminating the need for repeat attendance. In 2012/13, 15.7
per cent of all major A&E attendances resulted in another attendance within 30
days. However, rates of re-attendance changed little from 2010/11 (15.5 per cent),
suggesting that while repeat attendances might represent an opportunity to
reduce pressure on A&E, it was unlikely to have been causing the pressure in the
first place. While some people do use A&E very frequently (for example, more
than 10 times a year), they represent a small fraction of total service use – 2.6 per
cent of all major attendances in 2012/13.

Summary
A&E departments see more older people than they did previously and rates of
attendances for older people are growing disproportionately. Average waiting
times in A&E increase notably with age. The shift in age distribution of A&E
users appears to account for 11 per cent of the increase in patients breaching
the four-hour target between 2011/12 and 2012/13.
A&E waiting times also increased with the number of long-term conditions with
which a patient had been diagnosed. However, the proportion of people with one
or more long-term condition attending A&E did not change notably between
2010/11 and 2012/13 – meaning that the presence of long-term conditions is
unlikely to have contributed to the decline in performance against the four-hour
target. Other expressions of case-mix also showed no particular change over time.
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5
Results – what was the influence
of environmental factors?
The final set of factors put forward to explain the dip in A&E performance relates to
the influence of external factors on A&E attendance. These include the prolonged
winter experienced in 2012/13 and the ability to access primary care services.

Impact of climate – air temperature
‘Last year’s long cold snap placed a huge amount of strain on emergency care units
across the country’
Accident Waiting to Happen (NHS Confederation, 2013, p. 3)

A number of studies have looked at how the weather can affect use of emergency
services. It is a common perception that long periods of cold weather lead to
increased service use, whether it be for conditions directly linked to temperature
or a cumulative effect reducing patients’ resilience (Ye and others, 2012). We
therefore examined whether daily average air temperature could have played
a significant part in the increased demand on A&E.
All A&E attendances between January and December 2011 were mapped to the
mean daily temperature of the attendee’s local small area (Met Office, 2012).
Figure 5.1 shows the relationships between temperature and the unadjusted rate
of attendance, and average time spent in A&E.
Figure 5.1: Unadjusted attendance rate and average A&E wait as a function of mean
daily temperature in 2011
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Average time spent in A&E (and therefore adherence to the four-hour target)
is clearly affected by changes in temperature – but the relationship is not
straightforward. The average waiting time has a cold peak at 2°C (151 minutes) and
a warm peak at 25°C (161 minutes).
While this could be interpreted as increased health demand being driven by both
high and low temperatures, time in A&E begins to fall again as temperatures fall
below 2°C. A possible explanation for this is the relationship between temperature
and the rate of attendance at A&E. Each one-degree increase in temperature is
associated with a 1 per cent increase in attendance, meaning that fewer people
attend A&E when temperatures are very low. It should be noted that this is not the
same as saying there is less health need in colder weather, as mortality is known
to increase in colder weather (Office for National Statistics, 2013). The decrease in
attendances could be related to reduced ability/inclination to seek help from A&E
in very cold weather.
Why do people spend longer in A&E on cold days? Patients are significantly
more likely to be admitted to an inpatient bed when temperatures are low (see
Table 5.1). This suggests that air temperature is related to the frequency of A&E
attendances, although it should be remembered that temperature is acting as a
proxy for many other seasonal effects such as winter snowy/icy conditions and
summer sports injuries.

Table 5.1: Percentage of inpatient admittances according to mean daily
air temperature
Air temperature

Percentage of inpatient
admittances

95% confidence interval*

Under 5°C

26.2%

±0.07%

Between 5 and 15°C

24.9%

±0.03%

Warmer than 15°C

23.6%

±0.05%

*Measures the reliability of the predicted value; smaller range = more reliable prediction

So could differences in winter temperature explain the change in performance
between 2011/12 and 2012/13? The precise daily temperature information
analysed above is only available up to the end of 2011. However, up-to-date
daily temperatures are available for the Central England Temperature (CET),
representative of a roughly triangular area of the United Kingdom enclosed by
Lancashire, London and Bristol (Met Office, 2014). The 2011 data were used to
form a small area-based distribution of temperature around CET – 50 per cent of
lower super output areas (LSOAs) lie within ±1.5°C of CET, with a further 30 per
cent within ±2.8°C. Further, the performance against the four-hour target in 2011
was calculated for each tenth of a degree between -2 and 26°C. This allowed us to
construct an expected performance for each day, based on the predicted number
of LSOAs at any given temperature.1 Monthly observed and expected performance
is shown in Figure 5.2.

1. 2011 R 2 = 0.25.
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Observed performance closely tracked what is expected during the summer
months in both 2011 and 2012 (2010 was strongly affected by the previous target
for A&E performance of 98 per cent). Actual performance was somewhat worse
than expected in December and January each year, indicating that dips in winter
performance are not wholly explained by temperature effects.
Monthly temperatures between September and April were an average of 2.1°C
colder in 2012/13 than they were in 2011/12. Despite this, the performance in
the second half of 2012/13 was notably worse than would be expected even
after adjusting for temperature. Based on temperature alone the expected
performance between September 2012 and April 2013 was 93.2 per cent, whereas
the observed performance was 91.8 per cent. Comparing this with the same period
in 2011/12 suggests that lower temperatures explain only 19 per cent of the decline
in performance.

Impact of access to/satisfaction with GP service
‘Fundamental changes mean joined-up care – spanning GPs, social care and A&E
departments – overseen by a named GP. Many vulnerable people end up in A&E
simply because they cannot get the care and support they need elsewhere.’
Jeremy Hunt, Secretary of State for Health (Department of Health, 2013a)

Previous studies have shown that A&E demand is linked to the ability to access
(and satisfaction with) GP services. Practices with poor access and low satisfaction
scores in the GP patient survey are associated with increased A&E attendances
(Cowling and others, 2013). Despite the perception of A&E as an out-of-hours
service, 61 per cent of major A&E users arrive between 8am and 6.30pm.
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Rates of A&E attendance and breaches of the four-hour target were calculated at
GP practice level for 2011 and 2012. The association between these measures and
three access and satisfaction scores from the GP patient survey in those years was
then explored using a multivariate linear regression. The patient survey measures
used were:
•• proportion of respondents rating their overall experience of their practice as

‘very good’

•• proportion rating their practice as ‘very easy’ or ‘fairly easy’ to reach by

telephone

•• proportion agreeing that their practice opened at times convenient for them.

Some factors known to reduce the likelihood of attending A&E were also adjusted
for, namely the age and deprivation of the population, as well as their distance
from the nearest A&E unit. The full results of the regression model are presented
in Appendix C. It should be noted that we do not know the degree to which those
using A&E and those responding to the GP practice survey overlap.
The 2011 model performed moderately in predicting rates of A&E attendance.1
The results show that, after adjusting for the age structure of the population, the
proportion of respondents rating their overall experience of their practice as ‘very
good’ was statistically significantly associated with lower rates of A&E attendance.
The same was also true of the proportion of respondents rating their practice as
‘very easy’ or ‘fairly easy’ to reach by telephone. Intriguingly, the proportion who
agreed that their practice opened at times convenient for them was significantly
associated with increased attendances.
However, the model performed poorly when predicting the percentage spending
more than four hours in A&E. 2 This implies there is no meaningful relationship
between perceived quality of GP services and breaches of the four-hour target
in A&E, and therefore changes in these scores are unlikely to have influenced
achievement of the target in 2012/13.

Summary
Colder temperatures are associated with longer A&E waiting times, but the effect
is complex and linked to changes in attendance patterns. The winter months in
2012/13 were colder than those in 2011/12, but this appears to explain no more
than 19 per cent of the decline in A&E performance over this period. While patient
satisfaction with access to their GP appears to be linked with rates of attendance
at A&E, there is no evidence for patient satisfaction being associated with
achievement of the four-hour target.

1. R 2 = 0.418, p < 0.0001.
2. R 2 = 0.068, p < 0.0001.
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6
Discussion
Average waits in major A&E departments have increased year on year since April
2010, and patients attending in 2012/13 waited an average of 11 minutes longer
than those in 2010/11. These relatively small but sustained increases in average
waits are also reflected in the growth in the minority of patients whose journeys
through A&E took longer than four hours from September 2012 onwards. The
proportion of patients completing their visits within four hours remains around 93
per cent – stubbornly below the target of 95 per cent.
There are many debates about the clinical validity of the ‘four-hour target’;
however, it is clear that use of this target has transformed the way A&E services
operate in England. The four-hour target has become totemic in the minds of
many policy-makers and members of the public as an indicator for performance
of the NHS in general, despite being modified to 95 per cent and combined with
other measures (to reduce the distorting effects of an isolated target) in 2010.
Recently, a range of reports on urgent and emergency care services highlighted
several underlying potential reasons for the decline in performance against the
four-hour target. However, many of the arguments were based on anecdotal
evidence. Indeed, the report of the Health Select Committee (House of Commons
Health Committee, 2013) accused the NHS of not having the information it needed
to accurately analyse the cause of the problem.
This study used a novel approach exploiting de-identified person-level data to
test the potential impact on time spent in A&E and breaches of the four-hour
target of some commonly proposed factors: A&E capacity; changes in case-mix;
and external factors such as ambient temperature and availability of GP services.
We were particularly interested in testing whether these factors could explain the
recent patterns of A&E activity.
We found that:
•• The number of people attending major A&E departments has increased in

line with population growth, and the reported dramatic increases in A&E
attendances applied to minor A&E units only. Despite this, it is major units that
struggle to meet the four-hour target. The number of major A&E units has
fallen by about 8 per cent since 2003 (Roberts and others, 2014).

•• The number of people being treated at any one time in England’s A&E units

increased by around 8 per cent between 2010/11 and 2012/13. Occupancy
levels in excess of what a department would usually expect for a given time
of the week are associated with longer average waiting times, and increased
likelihood of breaching the four-hour target.

•• A&E departments see more older people than they did previously. The shift

in age distribution of A&E users appears to account for 11 per cent of the
increase in patients breaching the four-hour target between 2011/12 and
2012/13. However, the proportion of people attending A&E who had long-term
conditions did not change notably between 2011/12 and 2012/13 – meaning that
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presence of long-term conditions is unlikely to have contributed to the decline
in performance against the four-hour target. Other expressions of case-mix
also showed no particular change over time.
•• The winter months in 2012/13 were colder than those in 2011/12, but this

appears to explain no more than 19 per cent of the decline in A&E performance
over this period. There is no evidence that patient satisfaction with access to
their GP is associated with achievement of the four-hour target.

It appears that while changing age distributions and weather patterns play a
part, these cannot explain all the differences. We noted an increase in relative
occupancy, and that occupancy levels and breaches of waiting time targets are
closely related. While this is not unexpected – crowded departments take longer
to process patients and treating patients slower leads to greater occupancy – it is
significant that we have confirmed an increase in occupancy because treatment
in crowded A&E departments is known to be associated with declines in patient
experience and safety (Sprivulis and others, 2006; Carter and others, 2014).
For those running a service there are two key considerations: first, the staffing
available to treat patients in a timely fashion to avoid further crowding; and
second, the physical facilities (for example, the number of bays) available to
process enough patients simultaneously to stay on top. Our analysis is based
on comparing department occupancy with what would be usual for that time
of the week. A measure of capacity relative to ‘normal’ doesn’t account for how
close an A&E might be to its physical or staffing limits. It is not possible to gauge
‘A&E capacity’ from national data, nor do we know the number of bays in each
department or the staffing levels on each shift.
However, while the mechanism is likely to be real, the answer is not as
straightforward as it seems. First, it is not necessarily the case that the absolute
number of people in the department increases waits. Some of the longest waits
were observed when the department had the lowest total occupancy – we assume
that these arose as a result of issues with staffing capacity rather than physical
capacity. Around one quarter of breaches happened when the department
was less occupied than would be expected – meaning that crowding is not the
only driver of long A&E waits. This may be explained by the inherent variability
in the resources required for each A&E case. For example, a patient requiring
resuscitation can occupy the same number of staff as would be needed to treat
five major cases or 25 minor injuries. The arrival of two resuscitation cases could
therefore have a major impact on patient flow within a department.
Second, high levels of relative occupancy are symptoms rather than a cause. We
noted that the age distribution and morbidity of patients (which might imply a
more complex treatment path) in the department did not appear to influence
relative occupancy. Though we found some evidence of patients waiting longer
in A&E because inpatient beds were not available, this was difficult to detect in
summary measures. Each department only admits a small number of patients
every hour (1.6 on average), which means comparing observed and expected
inpatient admissions creates a lot of ‘noise’ in the data. For example, those
instances we were able to see were periods when no inpatients were admitted
– but there may be many other times when departments are still admitting
some inpatients but not as many as they need to, which our data are not
sensitive enough to detect. Some further evidence was found by considering the
association between A&E waits and daily discharge ratio at hospital trust level.
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To better understand the underlying causes of high relative occupancy, the NHS
needs access to reliable data on A&E staffing levels and the local availability of
inpatient beds.
One conclusion we are able to draw with regard to inpatient bed availability is
that the impact of rising relative occupancy on waiting time is the same for both
admitted and non-admitted patients. It might have been assumed that patients
who will ultimately be admitted would wait longer when there is a lack of inpatient
beds, while those not requiring admission would leave the department at a similar
rate to normal. This behaviour is not observed, suggesting that lack of inpatient
beds – if that is indeed the cause of high relative occupancy – reduces the speed
at which the department can see all of its patients. It might also suggest that
streaming mechanisms to ensure flows of minor injuries can continue when the
‘majors’ part of a department is blocked, might not be operating as effectively as
would be expected.

25

Number of
additional
major A&E units
required to
accommodate
extra attendance
by 2013/14, if
occupancy rates
had remained at
2003/04 levels.

Even with these caveats, the pattern of rising occupancy levels deserves serious
attention from policy-makers. In 2003/04, major A&E units saw 12.7 million
patients – an average of around 63,000 patients per unit. To accommodate the
14.3 million attendances in 2012/13 at the same level of occupancy would have
required building an additional 25 major A&E units, yet the number of major
A&E units has decreased slightly since 2003 (Roberts and others, 2014). The fact
that the NHS has coped with increasing demand up to 2012 without increasing
capacity is testament to the improvements made in the productivity of A&E
services in the last decade, of which the establishment of clinical decision units
and streaming systems were key features. The recent decline in the achievement
of the four-hour target, though important, does not yet represent a return to the
‘corridors of shame’ of the 1990s (Mason and others, 2012).
High occupancy in emergency departments is a well-recognised international
problem (Pines and others, 2011) and there is a wide range of established
solutions. Many of these look at ways to make the treatment of patients more
efficient – to reduce blockages and speed throughput. For example:
•• increasing the use of senior clinicians for decision-making, putting an emphasis

on resolving cases in a single assessment where possible (Emergency Care
Intensive Support Team, 2011; Health Foundation, 2013; White and others, 2010)

•• better alignment between capacity and demand, such as availability of tests

out of hours and improved access to inpatient beds (Health Foundation, 2013;
Morris and others, 2012; Moskop and others, 2009; Munro and others, 2006)

•• streamlining and rationalisation of processes – including streaming in A&E

and improving discharge planning to maximise inpatient bed availability
(Emergency Care Intensive Support Team, 2011; Health Foundation, 2013;
Morris and others, 2012)

•• adjusting the design and physical layout of the A&E unit (Morris and

others, 2012).

However, evaluations of these approaches are limited and there is little
high-quality evidence (Boyle and others, 2012). Crucially, the College of
Emergency Medicine (CEM) recommends that as well as these initiatives trusts
should have robust systems to understand the level of occupancy in their A&E
units and have pre-defined thresholds and responses for when the A&E units
become ‘full’ (College of Emergency Medicine, 2012).
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The obvious answer might appear to be increasing the capacity of A&E and
recently some limited central funds have been earmarked (Department of Health,
2013b). However, the ability to access more funding will have to compete with
other health service priorities and comes at a time when the NHS is currently
enduring an unprecedented period of cost constraints which may last for many
years to come (Roberts and others, 2012). It will be difficult to fund significant
increases in England’s A&E capacity and, even if funds were made available, the
CEM already reports difficulties in recruiting senior A&E doctors for the existing
units (College of Emergency Medicine, 2013b). It is important to note that many
of the limiting factors are influenced by other areas of the hospital, such as the
availability of inpatient beds and diagnostic tests.
‘the NHS may
have to tolerate
reduced target
achievement
levels for some
time to come’

If the capacity of A&E cannot be increased then another option is to either reduce
demand or tackle it elsewhere. Many health policies are bolstering investment in
services that deliberately seek to reduce the need for emergency care – especially
with regard to the management of long-term conditions. In theory, initiatives such
as better integration of care and case management should reduce the frequency
with which people have the crises that lead them to A&E. However, reviews have
found that, however laudable these aims, there are few hard and fast interventions
that are known to reduce emergency care needs that can be implemented quickly
enough and on a large scale (Bardsley and others, 2013; Purdy and others, 2012).
Diverting demand for minor urgent care into other services has been the main
focus of efforts to reduce pressure on A&E over the last five years, and it is
established that around 25 per cent of cases seen in A&E could have been
dealt with elsewhere (Urgent and Emergency Care Review Team, 2013a). Many
initiatives to direct less serious cases away from A&E and into community or
minor A&E services have been tested. However, there is limited evidence of the
effectiveness of these programmes in reducing attendances at A&E (Ismail and
others, 2013). The services are typically well used, but either by patients who
would not otherwise have used the system or by patients who later visit A&E
anyway (Coleman and others, 2001; Rosen, 2014).
Increasing the availability and efficacy of less serious unplanned care is an
approach that features heavily in NHS England’s Urgent and Emergency
Care Review, although this will take time to roll out. The focus needs to be on
completing treatments in as few steps as possible. But to understand whether
it is achieving this aim the NHS needs to be better able to access linked personlevel data from primary, community and secondary care services – not to mention
ambulance services and pharmacists.
If capacity cannot be increased, existing capacity is not better aligned with
demand and alternative services will take time to establish themselves with the
public, the NHS may be left with just one radical option: to move away from the
four-hour target, or at least be prepared to tolerate reduced achievement levels
for some time to come. This is likely to be supported in many quarters where it
is felt that the target represents an arbitrary threshold and had been shown to
distort patterns of care (Mason and others, 2012) – though not to the detriment of
quality or safety (Weber and others, 2012). There is noted variation between trusts
in the percentage of patients leaving A&E between 230 and 240 minutes – the last
10 minutes before breaching the four-hour target (Longman, 2011). Those with
high percentages tend to have technically better performances on the target, but
may have designed their processes in such a way that focuses on getting patients
out before four hours rather than as quickly as possible. It seems reasonable to
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assume that these trusts are at greatest risk of significant target breaches as the
pressure on A&E continues to rise – meaning performance may deteriorate even
further.
It might be time to move the focus on to other quality indicators for A&E, such
as the number of people leaving the department before being seen or the
percentage of eligible patients having heart treatment within 90 minutes of
arriving at the hospital (Cooke, 2014). Alternatively, the NHS might decide to
endure low achievement of the four-hour target because, while waiting times
increase slightly, they are not seen as the most critical element of the whole
emergency care system. Arguably the persistent trend for rates of emergency
inpatient admissions to increase well in excess of population growth (Blunt and
others, 2010), or the estimated nearly £2 billion spent on inpatient treatment for
conditions that are potentially preventable (Bardsley and others, 2013), are more
pressing concerns for the emergency care system in England.
However, the four-hour target has played an important role in managing
emergency care and has led to a significant reduction in waiting times. The UK
experience has been noted to the extent that healthcare systems in Australia,
New Zealand and Canada are currently introducing time-based targets for A&E
(Mason and others, 2012). The significance of the four-hour target for politicians is
also worth noting. It has been reported recently that chief executives of hospitals
failing to achieve 95 per cent were receiving personal telephone calls from the
Secretary of State during the winter of 2013 (Campbell, 2013). The enhanced A&E
quality metrics introduced in 2011 (Health & Social Care Information Centre, 2013b)
have yet to achieve a similar standing with the public and have not been similarly
performance managed. One possibility might be to extend the target time for
minor cases, where it is experience rather than outcome that will be adversely
affected by longer waits.
In summary, the NHS is faced with options that are unaffordable (increasing A&E
capacity), unsuccessful (diverting people away from A&E) or unpalatable (giving
up on the four-hour target). While there are many ways our understanding of the
breadth of quality across urgent care can be improved, giving up on achieving the
four-hour target because it is increasingly challenging is unlikely to be the right
answer. NHS England’s system-wide view and in-depth process may mean that
its plans for significant change in urgent care services will succeed in diverting
activity away from A&E where others have not, but this will clearly take some
time. In the interim, it appears that the additional £500 million and extra attention
given to A&E in 2013 (as well as the mild winter) helped to avoid the 2013/14 crisis
predicted by many. Short-term solutions such as this can help, and understanding
the precise causes of declining performance (as explored in this study) is essential
for these efforts. Also, there may still be basic actions that can be taken in some
trusts to further increase efficiency as many organisations appear to struggle
to implement and sustain the Emergency Care Intensive Support Team’s best
practice recommendations (Edwards, 2013; see Box 6.1). The question is whether
these short-term efforts will be sufficient to sustain quality in A&E over the next
few years until the effects of the Urgent Care Review are felt; and what will we do
if demand for A&E is not ultimately reduced?
Whatever route is ultimately taken to address the long-term issues for urgent care,
it is essential that we continue to monitor the many dimensions of quality of care
delivered inside A&E and outcomes across the whole system for patients who use
urgent care services.
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Box 6.1: Effective approaches in urgent and emergency care –
priorities within acute hospitals (Emergency Care Intensive Support
Team, 2011)
1. There should be an early senior review of all patients along all parts of the
pathway.
2. Maintain the momentum of care – there should be a senior review of every
inpatient’s care plan every day.
3. Get patients on the right pathways – manage patients in ‘flow streams’.
4. Work together systematically and predictably – implement internal
professional standards.
5. Plan and manage capacity to meet demand.
6. Manage variation in discharge planning.
7. Avoid unnecessary overnight stays – implement ambulatory emergency
care.
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Appendix A: Full methods
Data sources
The analysis was based on pseudonymised person-level hospital episode
statistics (HES) A&E data from April 2010 to March 2013. The analysis used only
attendances at major A&E departments, defined as AEDEPTTYPE = 1. These
datasets create a single record for each A&E attendance and record basic
information such as age, sex, area of residence, and time and method of arrival
and departure.
Although these detailed A&E datasets were introduced in 2007/08, when earlier
years are compared with other measures of A&E attendance1 which were based
on aggregate returns from each trust, it is clear that the completeness of the new
dataset has improved substantially over time and for the earlier years a large
proportion of attendances were not captured (Table A.1). For this reason we have
focused on data from 2010/11 onwards.

Table A.1: Major A&E attendances captured in the HES dataset
QMAE*

NHS England

HES

HES
completeness

2007/08

13,395,275

12,532**

n/a

2008/09

13,426,136

4,914,251

37%

2009/10

13,618,300

9,519,018

70%

2010/11

13,931,715

12,621,201

91%

2011/12

14,095,073

13,947,320

99%

2012/13

14,293,618

14,269,286

100%

*Quarterly Monitoring of A&E.
**Likely to be due to significant under-use of the AEDEPTTYPE field in this year.

In order to look at the rates of A&E attendance we used population denominators
drawn from the Office for National Statistics mid-year population estimates of
local authority of residence, 2 and deprivation measured by Indices of Multiple
Deprivation 2010.3 The patient’s area of residence at the time of admission was
derived from the lower layer super output area (LSOA) recorded in the HES.

1. Department of Health Quarterly monitoring of A&E and NHS England Weekly A&E SitReps
2. www.ons.gov.uk/ons/taxonomy/index.html?nscl=Population+Estimates
3. www.gov.uk/government/uploads/system/uploads/attachment_data/file/6871/1871208.pdf
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Mean daily temperatures (average of maximum and minimum temperature) were
obtained from the Meteorological Office UKCP09 dataset.1 This provides data on
a 5×5km resolution grid covering the whole of the UK between 1 January 2011 and
31 December 2011. Mean daily temperature was mapped to the person using the
temperature of the 5km square grid closest to the population-weighted centroid
of each individual’s LSOA of residence at the time of attendance.
Daily temperatures are available free of charge on a 5km square grid, but only up
to 31 December 2011. For days after 1 January 2012 we used the Central England
Temperature2 with an approximate LSOA-level distribution based on the detailed
2011 data.
Information on co-morbidities was drawn from the diagnosis field of inpatient
HES data from April 2001 to March 2013, and linked to the A&E data using the
pseudonymous patient identifier.
Data on the accessibility of GP practices were taken from the GP Patient Survey3
covering the periods July to March in 2011/13 and 2012/13. These were mapped to
A&E attendance using the GP practice code recorded in the HES data.
A list of A&E departments active in April 2013 was obtained from NHS Choices.4

Analytical techniques
The gridded temperature data from 2011 were used to calculate the mean
temperature for each LSOA on each day. Performance against the four-hour target
for each temperature was also measured. The resultant average daily distribution
of LSOA temperatures about the median England temperature was applied to
daily CET values from 2012 onwards. Expected A&E performance was calculated
as the average performance over the interquartile range LSOA temperatures
(50 per cent) and average performances over the lower decile to lower quartile
(15 per cent) and upper quartile to upper decile (15 per cent). The expected
performance was then inflated to 100 per cent (under the assumption that
extremes of the distribution cancel each other out).
Individual attendances were mapped to A&E departments using the provider
site code in the HES data. Where this was not sufficient (in other words, site
was recorded as a generic trust-wide code), attendances were assigned based
on the provider trust’s code. Where a trust operated two or more major A&E
departments, the department geographically closest to the population-weighted
centroid of each individual’s LSOA of residence at the time of attendance was
selected.
A running total of department occupancy at any given point in time was calculated
by monitoring arrival and departure times for each patient in each department.
Long-term conditions were defined by the presence of certain diagnostic codes in
the inpatient data at any point between April 2001 and March 2013. This reflects

1. www.metoffice.gov.uk/climatechange/science/monitoring/ukcp09/
2. www.metoffice.gov.uk/hadobs/hadcet/
3. www.gp-patient.co.uk
4. Personal communication.
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the fact that while the presence of a long-term condition might not have been
noted in hospital until a certain point, the patient was most likely suffering from
the condition for much longer, and this could possibly have influenced earlier A&E
attendances. Our list of long-term conditions is set out in Table 2.1 on page 13.
The number of long-term conditions was analysed as a simple count, which was
capped at five long-term conditions.
Waiting time was defined as the time between arrival in the department
(ARRIVALTIME) and time of departure from the department (DEPTTIME),
adjusting for departures that occur after midnight. In a tiny fraction of cases this
produces unfeasibly long waiting times, which are most likely to be the result
of data errors. For this reason waiting times were capped at 600 minutes when
calculating average waits.
The occupancy of each A&E unit was calculated by counting each patient in
and out of each unit using the A&E department code and times of arrival and
departure. This process was calculated for 15-minute ‘slots’ between 1 April
2010 and 31 March 2013, and equivalent to taking a national bed census every
15 minutes.
Analysis was performed in SAS v9.4 and Microsoft Excel.

41

Focus on: A&E attendances

Appendix B: A&E population
visit rates
Table B.1 sets out the change in the numbers of people attending A&E between
2010/11 and 2012/13, and the increase that would be expected based on the
change in England’s population between those years.

Table B.1: Observed and expected increase in major A&E attendance by age between
2010/11 and 2012/13, in thousands
2010/11
(uplifted)

Observed
2012/13

Absolute
increase

%

Increase above
expected

%

Male
Under 5s

809

837

28

3%

0

0%

5–14

804

751

-53

-7%

-56

-7%

15–29

1,683

1,568

-115

-7%

-139

-8%

30–49

1,748

1,717

-31

-2%

-27

-2%

50–64

918

965

47

5%

34

4%

65–84

951

1,065

114

12%

57

6%

85+

233

283

50

22%

30

12%

Female
Under 5s

626

655

29

5%

7

1%

5–14

610

603

-7

-1%

-11

-2%

15–9

1,595

1,636

41

3%

35

2%

30–49

1,539

1,605

66

4%

64

4%

50–64

841

895

54

6%

40

5%

65–84

1,045

1,149

104

10%

62

6%

85+

458

523

65

14%

52

11%

Interestingly, male use of major A&E between the ages of 5 and 49 actually fell
between 2010/11 and 2012/13.
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Appendix C: Regression models on
rates of A&E attendance and target
achievement
The table below presents the results of linear regression models exploring the
contribution of satisfaction with primary care services to rates of attendance at
A&E and breaches of the four-hour target. The models were run at GP practice
level and also included the age distribution of the GP practice list, distance to the
nearest A&E department, and deprivation of the A&E attendees.

Table C.1: Regression models on rates of A&E attendance and proportion of attendees
breaching the four-hour A&E waiting target, July 2011 to March 2012
A&E attendance

Intercept

Proportion of A&E attendees breaching the
four-hour target

R2

P

R2

p

0.4181

<.0001

0.0676

<.0001

beta

P

beta

p

0.1744

<.0001 0.02039

0.2983

Percentage aged 0–4

0.10033

0.2735 0.10053

0.0531

Percentage aged 15–29

-0.12281

0.0007 0.03626

0.0765

Percentage aged 30–54

-0.0014

0.9694 0.03683

0.0758

Percentage aged 55–84

-0.01105

0.7933 -0.00657

0.7835

Percentage aged 85 and over

0.23393

0.0143 0.69777

<.0001

-0.00430

<.0001 0.00076

<.0001

Index of Multiple Deprivation
score

0.00221

<.0001 -0.00014

<.0001

Overall experience very good

-0.02247

0.001 -0.01656

<.0001

Convenient opening times

0.04838

<.0001 -0.00345

0.5442

Easy to reach by telephone

-0.02373

0.0001 0.00521

0.1319

Average distance to A&E (km)
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