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Executive summary

Emergency admissions — that is, admissions that are not predicted and happen
at short notice because of perceived clinical need (NHS Connecting for Health
2010) — represent around 65 per cent of hospital bed days in England

(34 million bed days and 4.75 million emergency admissions in 2007/8)
(Hospital Episode Statistics 2007/8).

Avoiding emergency hospital admissions is a major concern for the National
Health Service (NHS), not only because of the high and rising unit costs of
emergency admission compared with other forms of care, but also because of
the disruption it causes to elective health care — most notably inpatient waiting
lists — and to the individuals admitted (Audit Commission 2009).

Despite considerable efforts to reduce emergency admissions, only a minority
of primary care trusts (PCTs) succeeded in doing so between 2007/8 and 2008/9
(Gillam 2010). The average increase in admissions during this time was 5 per
cent across all PCTs, ranging from a 12.7 per cent decrease to a 27.3 per cent
increase. In order to successfully reduce avoidable emergency admissions, we
need to fully understand which interventions are the most effective.

This paper considers the research evidence for a range of interventions to avoid
emergency or unplanned hospital admissions.

In this paper, we aim to address the following questions:

What interventions work in reducing avoidable admissions?
m Who is at risk, and how do we identify them?

m Which admissions are potentially avoidable?

m Which interventions work in:

— primary care

— social care

— emergency care

— discharge from hospital.
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Evidence from the research literature suggests the following.

m People from lower socio-economic groups are at higher risk of avoidable emergency
admissions.

m There are several tools available to help identify people at high risk of future
emergency admission, including computer database models and simple
questionnaires. There is no clear advantage of using one tool over another.

m Itisimportant to be clear which admissions are potentially avoidable and which
interventions are likely to be effective. Clarity of disease coding is essential.

m In primary care, higher continuity of care with a GP is associated with lower risk of
admission.

m Integrating health and social care may be effective in reducing admissions.
m Integrating primary and secondary care can be effective in reducing admissions.

m Telemedicine seems to be effective for patients with heart failure, but there is little
evidence that it is effective for other conditions.

m Hospital at home produces similar outcomes to inpatient care, at a similar cost.

m Case management in the community and in hospital is not effective in reducing
generic admissions. There is limited evidence to suggest that it may be effective for
patients with heart failure. Assertive case management is beneficial for patients with
mental health problems.

m Patient self-management seems to be beneficial.

m Acute assessment units may reduce avoidable admissions, but the overall impact on
number of admissions should be considered.

m Early review by a senior clinician in the emergency department is effective. GPs
working in the emergency department are probably effective in reducing admissions, but
may not be cost-effective.

m There is a lack of evidence on the effectiveness of combinations of interventions.

Re-admissions

m Developing a personalised health care programme for people seen in medical
outpatients and frequently admitted can reduce re-admissions.

m Structured discharge planning is effective in reducing future re-admissions.
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Introduction

There has been a longstanding ambition within the NHS to ‘manage demand’ and reduce
unplanned as well as elective hospital admissions. However, this ambition has yet to

be realised, despite considerable effort to deliver interventions across the service. The
problem is complex and there are many causes, with issues around population, hospital
and community care contributing to the variance in unplanned admissions (Blunt et al
2010).

There is also limited evidence on the effectiveness of interventions aimed at reducing
unplanned admissions. Interventions may be focused at different stages along the patient
journey, from preventive management of people at high risk of admission, through to
services that manage acute illness (or exacerbations of chronic illness) without resorting
to hospital admission. Other interventions focus on individual patients, from developing
skills in self-care to wider interventions such as care pathways and co-ordinated responses
to acute medical problems for a given population.

This paper is an overview based on knowledge of the research evidence rather than on a
systematic review of the literature. Only peer-reviewed literature was included, except in
the case of systematic reviews that met criteria consistent with peer-reviewed literature.
Wherever possible, we refer to evidence from systematic reviews rather than individual
studies. We have not included interventions focused on the clinical management of
diseases — for example, pharmacological agents. While the paper covers a wide range of
interventions, it is not exhaustive.

Findings
Who is at risk of emergency admission?

A number of factors are associated with increased rates of admission, and are therefore
important to consider when targeting interventions to reduce avoidable admissions.

Age

Age is a risk factor for emergency hospital admission, with babies or very young children
and older people being at higher risk. However, it is important to recognise that only
those aged 5 to 14 years have low risk. Figure 1 overleaf shows emergency admissions for
one PCT in England, and illustrates the large number of admissions occurring in those
under 65 years of age.

Social deprivation

There is evidence from the UK, North America and Europe that people who live in areas
of socio-economic deprivation have higher rates of emergency admissions, after adjusting
for other risk factors. In the UK, admission rates are significantly correlated with
measures of social deprivation (Majeed et al 2000). Socio-demographic variables explain
around 45 per cent of the variation in emergency admissions between GP practices, with
deprivation more strongly linked to emergency than to elective admission (Reid et al
1999; Dufty et al 2002). Practices serving the most deprived populations have emergency
admission rates that are around 60-90 per cent higher than those serving the least
deprived populations (Blatchford et al 1999; Purdy et al 2010a).

Deprivation is also a risk factor for admission in Europe. Socio-economic risk factors

for cardiovascular admission were evaluated in two large Scandinavian studies; both
show that increasing socio-economic status — whether measured by employment status,
census variables, education, housing tenure or social capital — is associated with decreased
emergency admission rates for coronary heart disease (Sundquist et al 2007; Ttichsen and
Endahl 1999).
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Figure 1: Number of emergency admission 2006/7 by age: PCT residents
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Morbidity levels

Higher levels of morbidity in a population are associated with higher levels of emergency
admission. Admission rates are also correlated with chronic illness (Majeed et al 2000).
Higher levels of recorded morbidity and chronic disease in patients registered with GP
practices have also been shown to be associated with higher rates of emergency admission
from those practices (Bottle et al 2008; Donald and Ambery 2000).

Area of residence

Those who live in urban areas have higher rates of emergency hospital admission than

those in rural areas; for example, we found a 16 per cent higher rate of asthma admissions

for urban patients compared with rural patients (Purdy et a/2010a). What is uncertain

is whether these rates are lower due to better management in the community or because
patients who live further from secondary care have more difficulty accessing services
(O’Donnell 2000). We also found that those who live closer to A&E departments have higher
rates of admission (for instance, a 12 per cent higher rate of admission for asthma), even after
taking into account other risk factors, including living in an urban area (Purdy et al2010a).

Ethnicity

Data on the impact of ethnicity on risk of emergency admission are fairly limited. Being
from a minority ethnic group is associated with a higher risk of emergency admission
(Bottle et al 2006). For example, in the UK, asthma admission rates for South Asian
patients have been double those of white patients, and are also high for black patients
(Gilthorpe et al 1998). Different ways of coping with asthma exacerbations and accessing
care may partly explain the increased risk of hospital admission among South Asian
patients (Griffiths ef al 2001).
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Environmental factors

The evidence for environmental risk factors is variable across diseases. For example, air
pollution and meteorological factors in the UK are probably less important in relation to
cardiovascular admissions than they are in respiratory conditions such as COPD, where
cold weather is associated with increased rates of admission (Maheswaran et al 2005;
Moran et al 2000; Marno 2006).

Recommendation:

m Policy-makers should consider the impact of socio-economic deprivation and other
socio-demographic factors when designing policy around admission rates.

How do we identify those at risk?

There are a number of ways to identify patients who may be at high risk of future
emergency admission. They include the following.

m Clinical knowledge, which is the default position in the NHS. There is little research
evidence in this area. Although clinicians may be able to identify those currently at
high risk, they are less able to identify those who may be at risk in the future (The
King’s Fund 2005).

m Threshold modelling, which is rules based, and identifies those at high risk who meet
a set of criteria. Case finding has usually been based on threshold modelling such as
identifying patients with repeated emergency admissions as a marker of high risk of
future admissions. But the utility of this approach has been questioned as, over four to
five years, admission rates and bed use among high-risk patients (those over 65 with at
least two emergency admissions in one year) fall to the mean rate for older people (38
per cent of admissions in index year, 10 per cent the following year, and 3 per cent at
five years)(Roland ef al 2005).

Alternative threshold modelling techniques such as identifying patients at high risk
through a questionnaire administered by a GP practice have also been tried. The
Emergency Admission Risk Likelihood Index (EARLI) is an example of this (Lyon et al
2007). It comprises a six-item questionnaire used to identify patients over 75 who are
at high risk of admission. The tool correctly identified more than 50 per cent of those
at high or very high risk of emergency admission, and more than 79 per cent of those
who were not at risk. However, this method does not take account of changes in health
status, unless repeated regularly.

m Predictive modelling, in which data are entered into a statistical model in order to
calculate the risk of future admission. Predictive modelling is thought to be the best
available technique (The King’s Fund 2005).

Several predictive models calculate the risk of future emergency admission for patients with
one or more previous admissions; using information about the patient’s age, gender and
socio-demographic characteristics. These include the Patients at Risk of Re-Hospitalisation
(PARR) and Scottish Patients at Risk of Readmission and Admission (SPARRA) models
(see Appendix 1) (Billings ef al2006; NHS Scotland Information Services Division 2006).
Other models, including The King’s Fund’s Combined Predictive Model, the Predicting
Emergency Admissions Over the Next Year (PEONY) model, and the Reduce Emergency
Admissions Risk model (Prism), use further data from primary care records such as
prescribing or diagnosis and medical test results (The King’s Fund 2006; Donnan et al
2008; Welsh Assembly Government Department for Health and Social Services 2007).
Different models have focused on different population groups — for example, those with a
prior history of emergency hospital admission (PARR) and those aged over 65 (SPARRA)
—whereas the Combined, PEONY and Prism models include all patients registered with a
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GP or PCT. Testing the various models results in varying degrees of accuracy in predicting
future admission (see Appendix 1). Those models that include data from primary care
records perform around 10 per cent better than those that rely on secondary care data alone.

In order to improve the performance of predictive models, detailed data on individual
patients need to be available.

Which admissions are avoidable?

Ambulatory or primary care sensitive conditions (ACSCs) are those for which hospital
admission could be prevented by interventions in primary care (Bindman et al 1995;
Purdy et al 2010c). At present, different sets of ACSCs are used in different situations.
The most common ACSCs in England are based on a set of conditions initially derived
to measure access to primary care in the United States; these were then refined for

use in Australia (Agency for Healthcare Research and Quality 2001; NHS Institute for
Innovation and Improvement 2007).

Some admissions (eg, those for dementia) may not be perceived to be avoidable, as the
disease course is not significantly modifiable. However, the availability of more suitable
alternatives to an acute hospital admission — for example, respite care or home care — can
result in admission avoidance in the acute situation. This concept of an ACSC, which is
dependent on availability and referral to an alternative service, is very different to the
original American concept of the ACSC as a marker of availability of traditional clinical
ambulatory or primary care.

Commissioners and other stakeholders will inevitably prioritise the conditions that
are of interest to them according to different criteria, which will vary depending on the
viewpoint of the stakeholder. These priorities will also vary across health care systems,
depending on the prevalence of the ACSCs and the economic and policy drivers in the
local health care economy.

Recommendation:

m Commissioners need to be clear about which admissions they consider to be
avoidable, what proportion of these admissions are avoidable, and how these
admissions should be coded and measured.

Interventions to reduce avoidable admissions

Self-management

There is evidence from systematic reviews that self-management seems to be effective in
reducing unplanned admissions for patients with COPD and asthma. Self-management
means the patient developing an understanding of how their condition affects their lives
and how to cope with their symptoms. Overall, people report that it helps them live
better lives, and puts them in control of their condition (Corben and Rosen 2005). Self-
management education for patients with COPD reduces the risk of at least one hospital
admission by about 36 per cent compared with usual care (Effing et al 2007). This
translates into a one-year number needed to treat (NNT) of 10 for patients with more
severe disease (51 per cent risk of exacerbation), and 24 for those with milder disease
(13 per cent risk of exacerbation). Self-management education was associated with a
reduction in shortness of breath and an improved quality of life.

Education for adult patients with asthma attending A&E with an acute exacerbation
significantly reduced admission to hospital by 50 per cent, but did not significantly reduce
the risk of re-presentation at A&E during follow-up (Tapp et al 2007). A previous study
also showed that a brief self-management programme during hospital admission reduced
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post-discharge morbidity and re-admission for adult asthma patients. The benefit of

the programme may have been greater for patients admitted for the first time. It had a
small but significant effect on medical management at discharge (use of medications in
line with current guidelines) that may explain the benefits of this approach (Osman et al
2002).

There is also evidence that asthma education aimed at children and carers who present at
A&E with acute exacerbations can result in lower risk of A&E attendance and admission
(Boyd et al 2009). Following an educational intervention delivered to children, their
parents, or both, there was a significantly reduced risk (21 per cent) of subsequent
hospital admissions. However, there is a suggestion that the benefits of psycho-
educational interventions may not be as evident in those patients with severe and difficult
asthma (Smith et al 2005).

Not all studies of self-management demonstrate reduced hospital or A&E department
use, and there is some debate over which ‘active ingredient’ in self-management is the
most effective. One review of 15 studies measuring the impact of adult asthma self-
management education on health care utilisation and costs found that eight studies
demonstrated reduced hospital or emergency department use, while seven failed to
demonstrate a reduction (Bodenheimer et al 2002). Six of the eight studies that did
demonstrate a reduction included a self-management action plan, compared with three
of the seven that did not, suggesting that a self-management action plan is a useful
component.

Recommendation:

m Policy-makers, commissioners and providers should aim to increase self-
management among people with long-term conditions where there is evidence of
benefit.

Interventions in primary care

Practice characteristics

Larger practice size has been suggested as a mechanism for reducing avoidable
admissions, as these practices can potentially offer a wider range of services such as
chronic disease clinics. However, larger practices are not necessarily associated with lower
levels of emergency admissions. Some studies have found that rates of asthma admission
may be higher in smaller and single-handed practices (Saxena et al 2006; Griffiths et al
1997; Yeung et al 2005). However, the same relationship has not been demonstrated for
other conditions, for instance COPD and cardiovascular admissions (Purdy et al 2010a;
Saxena et al 2006; Purdy et al 2010b).

High continuity of care with a family doctor may be associated with lower risk

of admission for all age groups. In Canada, high continuity of care with a family
physician was associated with reduced odds of an ACSC hospitalisation (but not all
hospitalisations) after controlling for demographic and health status measures in older
adults (aged 67 and over) (Menec et al 2006). Lower continuity of primary care has been
associated with higher risk of hospitalisation among children (Dimitri et al 2001), and
among children and adults enrolled in a Medicaid programme (Gill and Mainous 1998).

Out-of-hours care

In the UK, unplanned admissions have risen steadily over the past 10 years. There is some
evidence that this rise may be partly attributable to changes in out-of-hours provision
that occurred in 2004 with the new GP contract. These changes included a shift of
responsibility for providing out-of-hours care from GPs to PCTs, and the development of
new services such as walk-in centres and telephone advice (NHS Direct). Paediatric short-
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stay admissions among children under 10, for example, rose by 22 per cent from 1997

to 2006 (Saxena et al 2009). The number of short-stay admissions of less than 48 hours
rose by 41 per cent over the same time period, with a fall of 12 per cent for stays lasting
more than 48 hours. This suggests that short-stay admissions for minor illness episodes
in children have increased substantially. Most of these unplanned admissions occur out
of hours, and most are via A&E. The authors suggest that these findings may be evidence
of both a lack of access to primary care and a failure of primary care services to manage
minor illness in children in a timely and appropriate way.

However, although the number of out-of-hours referrals may be rising overall, there is
evidence that the proportion of patients with complex problems who are admitted by
out-of-hours services did not change with the implementation of the new GP contract
(Richards et al 2008).

A fivefold variation in out-of-hours admission rates has been observed between GPs
working for the same out-of-hours service and caring for the same patient population,
suggesting that clinician factors play an important part in determining admission rates
(Rossdale et al 2007). Qualitative research in the same group of GPs suggests this may be
due to lack of confidence, feelings of isolation, aversion to risk and lack of awareness of
alternatives to admission (Calnan et al 2007) — all of which are modifiable factors.

Involvement of pharmacists

Medication-related adverse events in primary care are a common cause of morbidity. A
systematic review of studies that looked at interventions aimed at reducing medication-
related adverse events that result in hospital admission found relatively weak evidence
that pharmacist-led medication reviews are effective in reducing admissions (Royal et al
2006). Moreover, a randomised controlled trial of pharmacist home-based medication
review at two and eight weeks after discharge, for patients over 80, showed that this active
intervention was associated with a significantly higher rate of hospital admission, and did
not significantly improve quality of life or reduce deaths (Holland et al 2005).

Quality of primary care

The evidence for an association between higher quality of primary care (as measured

by routine data) and reduced rates of admission is mixed. Lower rates of admission for
asthma were found in practices whose prescribing patterns suggest better preventive care
(Giuffrida et al 1999). However, the evidence is not conclusive. More recent research did
not find any association between Quality and Outcomes Framework (QOF) scores and
hospital admission for patients with asthma, COPD or coronary heart disease (Downing
et al 2007; Bottle et al 2008).

Provision of diabetes clinics in primary care was significantly associated with reduced
admission rates for diabetes, but the provision of asthma clinics was not associated with
a similar reduction in admissions (Saxena et al 2006). Conversely, a systematic review
showed that high standards of diabetes care in primary care do not necessarily lead to
reduced hospital admissions (Griffin and Kinmonth 2006).

Recommendations:

m Primary care providers should aim to increase continuity of care with a GP.

m Commissioners and primary care providers should consider the impact of local
out-of-hours primary care arrangements on avoidable admissions.
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Telemedicine

Telemedicine includes both telecare (using equipment to support the patient in their own
home, such as regular contact by telephone) and telehealth (which tends to complement
usual care, for example, by providing equipment for monitoring vital signs such as heart
rate, and sending the data to a clinician to interpret).

The majority of the evidence around telemedicine concerns patients with heart failure or
diabetes. Much of the evidence for its effectiveness comes from large, integrated health
care systems such as the Veterans Health Administration (VHA) in the United States,
where it has been shown to both reduce hospital admissions and lower costs (Darkins

et al 2008). Evidence from the UK is less compelling, but two systematic reviews point

to cost benefits relating to hospital admissions for certain conditions (Barlow et al 2007;
Department of Health, Care Services Improvement Partnership (CSIP) 2008).

Based on the evidence reviewed, the most effective telecare interventions appear to be
automated vital signs monitoring (for reducing health service use) and telephone follow-
up by nurses (for improving clinical indicators and reducing health service use) (Barlow
et al 2007). The cost-effectiveness of these interventions was less certain. One review
found that telemedicine as a component of a multidisciplinary programme for congestive
heart failure resulted in reductions in hospital admissions (Deshpande et al 2008).
Another review focusing on home telemonitoring found evidence that positive effects
on health service utilisation, including admissions, are more consistent in patients with
pulmonary and cardiac conditions than in those with diabetes and hypertension (Paré

et al 2007). An older Cochrane Review found five trials concerned with the provision

of home care or patient self-monitoring of chronic disease. None of the studies showed
unequivocal benefits, and none included formal economic analysis (Currell et al 2000).

More recent research suggests that the uptake of e-health, including telecare, may be
slower than anticipated because health care professionals lack confidence that it is a
safe way to provide health care, and it is not perceived as improving efficiency (Mair et
al 2008). There are a number of pilot sites throughout the NHS that are implementing
integrated care and telecare and telehealth innovations for people with long-term
conditions. These are part of the Whole System Demonstrator project and are currently
being evaluated as part of a randomised controlled trial that will inform future
recommendations on implementation.

Case management

Case management can take a number of forms and tends to be implemented in different
ways in different health systems. The Case Management Society of America (2010) defines
case management as:

... a collaborative process of assessment, planning, facilitation and advocacy for options and
services to meet an individual’s health needs through communication and available resources
to promote quality cost-effective outcomes.

Case management involves the identification of at-risk individuals, and is therefore
dependent on the use of suitable techniques for risk stratification. Case management

in the NHS has included less intensive approaches than the traditional US model — for
example, the use of health visitors to support older people at home. A meta-analysis of
health visitor home support for older people showed no significant reduction in hospital
admissions in the six studies that included this outcome, although there was a reduction
in mortality and admissions to long-term care (Elkan et al 2001).

A systematic review of case management found weak evidence that it reduces admissions
(Hutt et al 2004). Of the 18 studies it included, two randomised controlled trials showed a
reduction in admissions of around 25-40 per cent. A large, controlled (non-randomised)
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study of case management in nursing home residents reported a reduction in hospital
admissions of almost 50 per cent in the intervention group. However, this was almost
exactly mirrored by an increase in the intensity of nurse support (known as ‘intensive
service days’) in the nursing home where the patient was resident. Findings from the
other 15 studies were equivocal.

A systematic review of nurse-assisted case management to improve hospital discharge
transition outcomes for the elderly concluded that, of the 15 trials that included hospital
re-admissions as an outcome, seven studies reported no statistically significant difference
in unplanned re-admissions between treatment groups, and eight studies reported that
the intervention was associated with a significant reduction compared to the control
group (Chiu and Newcomer 2007). Of nine studies that reported hospital days as an
outcome, seven concluded that the intervention was associated with a statistically
significant reduction in the number of hospital re-admissions or length of stay. There are
some concerns about the methodology used in this review, but the findings are consistent
with other reviews on this topic. A more recent review to determine the effectiveness

of post-discharge nurse-led case management of patients with multiple health needs
concluded that there was conflicting evidence on whether it had a positive effect on
re-admission rates (Latour et al 2007). The relative risk in nine of the studies that were
included ranged from much lower to significantly higher rates of re-admission and length
of stay in the intervention group.

Randomised controlled trials of care management versus usual care in 18,309 Medicare
fee-for-service beneficiaries (primarily with congestive heart failure, coronary artery
disease and diabetes) across 15 care co-ordination programmes showed no significant
difference in hospitalisations in 13 of the 15 (Peikes et al 2009). One subsequent ‘before
and after’ study conducted in the NHS examined the impact of the Evercare approach
to case management of frail elderly people (Gravelle ef al 2006). The intervention had
no significant benefit on rates of emergency admission (an increase of 16.5 per cent) or
emergency bed days (a decrease of 4.9 per cent). The authors concluded that:

Case management of frail elderly people introduced an additional range of services into
primary care without an associated reduction in hospital admissions. This may have been
because of identification of additional cases.

A systematic review of patient advocacy case management in frail elderly patients suggests
that this type of case management was effective in decreasing service use and costs in two
out of eight studies (Oeseburg et al 2009). Service use was not increased in any of the
studies.

Disease-specific case management

A systematic review of disease management interventions for patients with chronic heart
failure (CHF) found 16 trials involving interventions that the authors put into three
models: multidisciplinary interventions (a holistic approach bridging the gap between
hospital admission and discharge, delivered by a team); case management interventions
(intense monitoring of patients following discharge, often involving telephone follow-

up and home visits); and clinic interventions (follow-up in a CHF clinic) (Taylor et al
2005a). There was weak evidence that case management interventions are associated with
a reduction in admissions for heart failure, but the authors conclude that it is difficult to
identify the effective components of the case management interventions. One randomised
controlled trial of a multidisciplinary intervention showed reduced heart failure-related
re-admissions in the short term.

A recent systematic review explored the effects of intensive case management on hospital
use for people with severe mental illness (Burns et al 2007). The authors stated that
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the introduction of intensive case management teams would not lead to substantial
reductions in hospital use where average hospital use is already low. Teams can best
reduce hospital use by organising themselves in the assertive community treatment
model and by focusing on patients with a history of frequent hospital use. Assertive case
management by multidisciplinary teams may reduce mental health admissions.

This finding echoes that of an earlier systematic review and meta-analysis, which
compared outcomes for assertive community treatment and clinical case management.
It found that assertive community treatment had some demonstrable advantages over
clinical case management in reducing hospitalisation (Ziguras and Stuart 2000). The
total number of admissions and the proportion of clients hospitalised were reduced in
assertive community treatment programmes and increased in clinical case management
programmes. In both types of programme, the number of hospital days used was reduced
compared with usual treatment, but assertive community treatment was significantly
more effective. An even earlier systematic review of case management for people with
severe mental illness in the community showed that more people remain in contact with
psychiatric services, but it also increases hospital admission rates. Case management
approximately doubled the numbers admitted to psychiatric hospital (Marshall et al
1998).

Recommendations:

m Commissioners and providers should consider implementing multidisciplinary
interventions and telemonitoring for patients with heart failure.

m Commissioners and providers should consider implementing assertive case
management for people with mental health illnesses.

Hospital at home

A systematic review of trials comparing ‘hospital at home’ schemes with inpatient care
found that, for selected patients, avoiding admission through provision of hospital care at
home yielded similar outcomes to inpatient care, at a similar or lower cost (Shepperd et al
2009a). Elderly patients with a medical event such as stroke or COPD, who are clinically
stable and do not require diagnostic or specialist input, had slightly more subsequent
admissions in the hospital at home group, but had greater levels of satisfaction, and their
care at home was less expensive.

Recommendation:

m Commissioners should consider implementing hospital at home.

Intermediate care

One previous review has concluded that most available evidence on intermediate care
shows no reduction in admissions (Ham 2006). However, one systematic review of nurse-
led units in the UK compared with usual inpatient care, for patients over 18 following an
acute hospital admission for a physical health condition, found that early re-admissions
were reduced by around 50 per cent, but that costs on the nursing-led unit were higher
than inpatient stays (Griffiths et al 2007).

There was no evidence identified in relation to rapid response teams and their
effectiveness in preventing admissions.

Integrated primary and social care

There is evidence from a recent review by The King’s Fund that integrating primary
and social care reduces admissions (Curry and Ham 2010). One trial from Italy showed
that integrated social and medical care for frail elderly people in the community was
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associated with fewer hospital admissions. A second study from the United States showed
that elderly people with long-term conditions who received shared health and social care
had fewer unplanned admissions than those receiving usual care. Data from Torbay in
the UK shows that providing integrated care to the highest-risk older people, who require
intensive support, has resulted in a reduction in hospital admissions. There is an ongoing
evaluation of integrated care pilot programmes in the UK (RAND Europe 2010).

Recommendation:

m Commissioners should consider closer integration of primary and social care, and
should evaluate the outcomes of any new interventions.

Integrated primary and secondary care

Most of the evidence around integration of primary and secondary care comes from the
United States but there is increasing information from the NHS. The literature supporting
the effectiveness of integration has been reviewed in detail by The King’s Fund (Curry
and Ham 2010). This review concludes that the evidence is supportive of the concept of
integration. The authors highlight the importance of integrating not just at the health
system level, but also at the disease management and individual patient levels. The
frequently cited example of Kaiser Permanente suggests that integrated care can result

in fewer admissions (Feachem et al 2002). Within the Kaiser system there is a view that
patients who require hospital treatment that has not been planned have not received
optimum care at an earlier stage in their illness. Other examples of integrated care include
the medical home concept in which the financial mechanisms provide an incentive for
physicians to co-ordinate care over time and across sectors. In one health care system,

a community-based advanced medical home for individuals with multiple chronic
conditions, all-cause hospital admission rates declined by around 20 per cent whereas
there was no change among other similar patients in the plan (Curry and Ham 2010).

There is evidence from The King’s Fund review that integrating primary and secondary
care to provide disease management for patients with certain conditions can reduce
unplanned admissions. Similarly, managed disease networks in Scotland demonstrated a
reduction in emergency admissions for ambulatory care-sensitive conditions in the three
years after networks were implemented. This was evident for angina and diabetes, but not
heart failure (Guthrie et al 2010).

There is very little evidence to suggest that clinics provided by hospital specialists in
primary care reduce hospitalisation rates when delivered in isolation (Gruen et al 2003).
However, this systematic review found that specialist outreach, as part of more complex
multifaceted interventions involving collaboration with primary care, education or other
services, is associated with less use of inpatient services.

Recommendation:

m Commissioners should consider closer integration of primary and secondary care,
and should evaluate the outcomes of any new interventions.

Interventions in A&E
Acute assessment units and wards

Short-stay units, in or attached to emergency departments, may provide observation,
assessment and diagnosis and/or short-term management. Research studies show

that both observation wards and acute assessment units seem to have advantages over
traditional admission to a general hospital ward, including reducing the number of
admissions to general wards and the length of stay, but benefits to the patient are unclear
(Cooke et al 2004). Many diagnostic groups benefit from this type of unit, excluding
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those who will inevitably need longer admission. Rigorous financial studies have yet to be
undertaken in the UK, but a study in Singapore demonstrated that by using observation
wards, it was possible to achieve a 6.4 per cent saving (Lateef and Anantharaman 2000).

A systematic review of paediatric hospital-based acute assessment units also
demonstrated that they are a safe, efficient and acceptable alternative to inpatient
emergency admissions (Ogilvie 2005). Thirteen studies of assessment units based in a
paediatric department were identified. Three showed a decrease in emergency medical
admissions, one found a reduction in the number and proportion of admissions
requiring overnight stay, and one found reduced admissions for certain groups. Nine
studies of assessment units based in A&E were included. One showed that an ongoing
rise in paediatric admission rates had stopped, despite a continuing rise in A&E
attendances. One study showed that after the intervention, the proportion of children
with asthma who were admitted fell from 31 to 24 per cent. Two studies from Australia
showed that annual paediatric admissions fell by 10 per cent after the introduction of
assessment units.

However, when the impact of short-stay or acute assessment units is examined in a
system-wide context, the picture becomes less clear. One major contributing factor to
the overall rise in emergency admissions is the increase in short-stay admissions (that is,
less than 48 hours) (Blunt et al 2010; Saxena et al 2009). The recent study by the Nuffield
Trust showed that in England almost 600,000 more patients were admitted for one day
or less in 2008/9 than was the case five years earlier (Blunt et al 2010). It showed that the
increase in short-stay admissions was associated with the introduction of the four-hour
wait target for emergency departments in 2003. As the number of breaches of this target
decreased, the number of short-stay admissions increased. The authors also suggest

that the practice of more defensive medicine may be influencing the number of short
admissions for assessment and diagnosis. This increase is set against a background of an
ageing population and increased A&E attendance, but the authors raise a concern that, as
providers move towards shorter length of stay and quicker ‘turnaround’, more beds will
become available and the admission threshold will be reduced.

Clinicians in A&E

A recent systematic review of the evidence for the effectiveness of GPs working in
emergency departments found that this intervention may result in fewer referrals for
admission (Carson et al 2010). However, although cost benefits may exist, the evidence
for these is weak. The authors suggest that focusing on ‘walk-in’ patients, which many GPs
based in A&E do, is unlikely to affect admission numbers, as these patients are unlikely

to be admitted. A study of a GP service aimed at patients who are referred for urgent
medical admission by a GP in the community showed a small reduction in admissions to
the medical assessment unit (Rogers et al 2010).

Making a senior emergency medicine clinician (a consultant equivalent or middle-grade
experienced specialist trainee) available to review patients in the emergency department
has been shown to reduce inpatient admissions by 12 per cent, and specifically reduced
admissions to the acute medical assessment unit by 21 per cent (White et al 2010). This
study did not include patients sent in for emergency medical admission by a GP.

Social care in A&E

A Canadian study demonstrated that 5 per cent of admissions could have been avoided
if seen by a social worker in A&E (Boyack and Bucknam 1991). A French study found
that a similar proportion of admissions was potentially preventable by a social work
intervention (Monsuez et al 1993). A study of a US emergency department demonstrated
that having social workers available 24 hours a day can be economically beneficial
(Gordon 2001). There were greater advantages in larger departments in terms of fewer
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return visits, prevention of admissions for social reasons only, and savings in terms of
other staff time. The applicability of this study to the UK is limited by the differences in
costing health care in the two systems. Overall, there seems to be uncertainty about the
effectiveness of social workers based in the emergency department in terms of reducing
inappropriate admissions among older people (McLeod et al 2003).

Recommendations:

m Commissioners and providers should continue to implement acute assessment
units, but should consider the overall impact on number of admissions.

m Providers should conduct early senior review in A&E.

Interventions in hospital — reducing re-admissions

The policy implications of payment schemes for hospitals are beyond the scope of this
paper, but the concept of supplier-induced demand has been demonstrated in the United
States and the UK where higher levels of bed availability are associated with higher
admission rates (Purdy et al 2010b; Wennberg et al 1982).

Patients who are admitted frequently

A Spanish study of a personalised health care programme for medical outpatients who
were admitted three or more times in a year showed a 45 per cent decrease in admissions
(Gamboa er al 2002). It also found a 50 per cent decrease in visits to the emergency
department, and 26 per cent fewer hospital days.

Hospital-based case management

A systematic review of hospital-based case management defined this intervention as a
system of care that includes the construction of interdisciplinary protocols, continual
monitoring and the facilitation of a treatment plan (Kim and Soeken 2005). Twelve
studies were included, comparing case management with usual care. Studies conducted in
the United States were found to be effective, but not studies conducted elsewhere. Overall,
results showed no benefit; but case management may reduce re-admissions by around 6
per cent.

Discharge from hospital

There is strong evidence from a systematic review of randomised controlled trials that
an individualised discharge plan for hospital inpatients is more effective than routine
discharge care that was not tailored to the individual. Re-admissions to hospital

were significantly reduced by around 15 per cent for patients allocated to structured
individualised discharge planning (Shepperd et al 2010).

A previous systematic review of early discharge from an acute hospital ward to a
hospital at home service showed that it was associated with higher rates of re-admission
(Shepperd et al 2009b). Re-admission rates were significantly increased for elderly
patients with a mix of conditions allocated to hospital at home.

There is no evidence from another systematic review that telephone follow-up initiated
by a hospital-based health professional for post-discharge problems reduces re-admission
rates (Mistiaen and Poot 2006). Evidence was available only for cardiac and post-surgery
patients.

A systematic review of the effectiveness of nurse-led interventions pre- and post-
discharge for COPD patients showed that brief (one-month) nurse-led interventions
post-discharge did not reduce admission rates (Taylor et al 2005b). The evidence for
longer (one-year) interventions is equivocal. A more recent review to determine the
effectiveness of post-discharge nurse-led case management of patients with multiple
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health needs concluded that there was conflicting evidence on whether it had a positive
effect on re-admission rates (Latour et al 2007). The relative risk in nine of the studies
that were included ranged from much lower to significantly higher rates of re-admission
and length of stay in the intervention group.

Evidence about the effects of rehabilitation programmes, both in hospital and post-
discharge, is inconsistent (Ham 2006). This partly reflects the wide variety of conditions
for which rehabilitation is delivered, and the heterogeneity of the programmes
themselves.

Recommendation:

m Providers should deliver structured discharge planning.
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Summary of research evidence

Our review of available research evidence identified interventions where there is evidence
of an impact on hospital admissions, those where there is evidence that the intervention
has no beneficial effect and a range of interventions where more evidence needs to

be built in order to determine whether they have the potential to significantly reduce
admissions.

It is important to remember that the purpose of this review was to examine only the
impact of these interventions on hospital admissions; a number of these interventions
are intended to have wider beneficial effects, such as reducing length of stay or improving
patient experience of care, and may be successful in achieving these.
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Interventions for which further evidence is needed
m Increasing GP practice size

m Changing out-of-hours primary care arrangements
m Chronic care management in primary care

m Telemedicine

m Cost-effectiveness of GPs in A&KE

m  Access to social care in A&E

m Hospital-based case management

m Rehabilitation programmes

m Rapid response teams

Discussion

Despite the size of the problem of unplanned admissions for health care systems, there
is still insufficient robust research evidence about the effects of different interventions to
inform commissioning and delivery of services. In some areas, such as integrated health
care systems, there is little evidence. In others, such as hospital case management, the
evidence from the United States is strong, but this is not supported by research in other
countries. This presents problems for clinicians and managers who wish to develop and
change practice in line with an established evidence base.

This paper does not include evidence on the clinical management of individual patients
with particular conditions — for example, use of drugs in asthma management. In many
cases, this clinical research has been subject to appraisal and review in disease-specific
clinical guidelines that can inform the care of individual patients with these conditions.
However, many patients have multiple, chronic health problems and do not fit within the
single disease model of care. It is often these patients who could potentially benefit from
a generic approach to managing their care in order to reduce the risk of an avoidable
admission. Finally, it is important to note that, for some patients, admission to hospital
is the best course of action, despite the fact that the clinical condition for which the
admission is arranged is categorised as a ‘potentially avoidable admission’. This may be
because of the severity or complexity of the condition, associated or underlying health
problems, or the patient’s home situation. There are also situations where admission is
required in order to obtain a diagnosis, to rule out more serious diagnostic alternatives or
to treat a condition in the optimal way.

It is also important to note that real-life practice does not necessarily reflect the
environment of research studies, particularly randomised controlled trials. Interventions
to reduce emergency admissions take place within a complex environment, in which the
nature and structure of existing primary, secondary and social care services, individual
professional attitudes, patient and family preferences, and general attitudes to risk
management all combine to influence both the implementation process and the eventual
outcome of successful implementation.

This presents two issues: one is that, in the real world, interventions will rarely be
implemented in isolation. A combination of interventions intended to reduce admissions may
be expected to have a ‘cumulative effect’ and, although each may have little effect individually,
there may be greater benefit overall than the combined effects of single interventions.
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There is a lack of research evidence in many areas on the impact of combined
interventions to support or refute this theory. Examples of exceptions to this are the
management of heart failure, where there is good evidence that multidisciplinary and
multifaceted interventions are successful, and the implementation of hospital at home,
which is a complex intervention with several components.

The second issue is that evidence relating to the implementation of change in complex
environments suggests that it is the interaction of the intervention with the particular
social context in which it is embedded that determines outcomes (Greenhalgh et al
2005). Therefore, what works in one health care environment may not be generalisable to
another situation. For example, a managed care system has proven to be successful in the
United States, but was not beneficial in the NHS.

In order to put the findings of this review into context, it may be useful to reflect on the
views of those in the front line of health care delivery. A Delphi study to elicit the views
of an expert panel of health professionals on the interventions that were most helpful in
reducing unplanned admissions found that the highest-rated interventions involve the
direct delivery of rapid access care in the community. Access to rapid response nursing
and social care at home, intermediate care and acute nursing home beds, mental health
crisis teams, rapid access specialist clinics, and increased nursing home capacity for acute
illness were identified as key interventions to reduce admissions (Purdy et al 2009).
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Conclusion and recommendations

Our summary of the research evidence on the effectiveness of different interventions to
reduce avoidable hospital admissions finds that there is insufficient evidence to support
many of the interventions currently being implemented. We believe policy-makers,
providers and commissioners can introduce a number of changes that have proven to be
effective in reducing admissions, and we present our recommendations below.

National policy-makers should:

encourage commissioners to implement evidence-based interventions for avoidable
admissions, and to evaluate their impact in the local context

consider the impact of socio-economic deprivation and other socio-demographic
factors when designing policy around admission rates

aim to increase self-management among people with long-term conditions where
there is evidence of benefit.

Hospital providers and commissioners should:

be clear about which admissions they consider to be avoidable, what proportion of these
admissions are avoidable, and how these admissions should be coded and measured

implement evidence-based interventions as follows:

— multidisciplinary interventions and telemonitoring for patients with heart failure,
and assertive case management for patients with mental health problems

— hospital at home
— closer integration of primary and secondary care

— conduct early senior review in A&E, and implement structured discharge planning
(providers only)

continue to implement acute assessment units, but consider the overall impact on
number of admissions

aim to increase self-management among people with long-term conditions where
there is evidence of benefit.

In addition, commissioners should:

disinvest in programmes where there is robust evidence that they have little or no
effect

evaluate all new interventions, as even those that have proved beneficial in other
settings may not be transferable to the local population.

Primary care providers should:

aim to increase continuity of care with a GP

consider the impact of local, out-of-hours primary care arrangements on avoidable
admissions

consider closer integration of primary and social care, evaluating the outcomes of any
new interventions

consider closer integration of primary and secondary care, evaluating the outcomes of
any new interventions.
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Appendix 1

Table A1l. Predictive risk models

PEONY >40 years 3 years linked dispensing, Prescribed drugs, British 12 months First emergency 0.79
Registered with GP admission and socio- National Formulary hospital admission
demographic data chapter and number of

prescriptions dispensed in
past 3 years.
Number of previous
emergency admissions,
number of previous
admissions, total bed
days and mean length of
stay in past 3 years.
Age, sex, social

deprivation.
SPARRA >65 years 3 years linked hospital Age, gender, 12 months Emergency 0.68
Previous admission and demographic number of emergency inpatient
emergency data inpatient admissions
admission in past 3 (past 3 years), time since
vears most recent emergency

admission, number
of elective inpatient
admissions (past 3 years),
number of day case
admissions,
total number of inpatient
bed days, total number of
bed days (past 3 years).
broad diagnosis group,
number of diagnostic
groupings, Scottish Index
of Multiple Deprivation,

NHS Board of Residence.
Combined Random sample of Inpatient (IP), outpatient Multiple 12 months Emergency Not available
model data from two (OP), and A&E data from admission
PCTs secondary
All patients. care sources as well as GP
electronic
medical records
PARR (++) (over 65 years Hospital Episode Statistics Previous hospital 12 months Emergency 0.685
PARR), over 16 admission data from admission in past 3 (re-)admission
vears for revised previous 3 years used  years, diagnoses and co-
PARR ++ model. to predict admission in morbidities, frequency
Previous emergency subsequent 12 months  of admission, day case,
admission. 2003-4 specialty, demographics
PARR reference (age, gender, ethnicity),
conditions only. community characteristics
All admissions for inc. demographics
PARR ++ model and admission rates
for ACSCs, hospital of
admission.
PRISM  All GP-registered TBC TBC 12 months Emergency TBC
patients admission
EARLI >75 years. Patient receives 6-item Six-item score 12 months Emergency 0.69
Registered with GP  mailed self-complete admission

questionnaire

a = Goodness of fit (area under Receiver Operating Curve, ROC).
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