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Abstract

There is growing evidence that lack of coordination is the most common 
indirect or contributing cause of poor-quality outcomes. This review of research 
presents evidence of the costs of under-coordination, the effectiveness and cost 
of interventions to improve coordination, and evidence of savings or losses to 
different parties. It also presents an analysis of the implications of the evidence 
for different parties and for future research.

The review found that different ways of coordinating clinical care were reported 
in the research, but there were no comprehensive categorisations of these 
approaches, or of the different types of interventions designed to improve 
coordination. Research reports evidence of poor coordination, but there is little 
research into how much this may cost. It is possible that under-coordination 
most severely affects the poor and vulnerable, but there is little research into this 
subject.

Research provides some evidence that better coordination of providers’ care can 
save money and improve quality for patients. But it depends on which way is 
used to coordinate, and how this is implemented in a local setting. Savings 
depend on whose perspective is taken and on how providers are paid. 
Sometimes a provider spending  money to improve coordination does not make 
savings, but others save money from that provider’s spending. There is a need 
for a mechanism to spread the spending and savings fairly.

Many changes for better care coordination have not been well evaluated, so it is 
important to consider promising as well as proven changes. Also, a change 
found to have little effect in one place may work somewhere else. The lack of 
evidence does not mean that a change might not save money and raise quality, 
so promising and proven changes to coordination need local testing as part of 
implementation. 

There is also evidence that better coordination combined with other changes 
can save money and raise quality for particular patients. These include: some 
methods for improving patient handover and transfers, and some models of 
care to prevent hospital admissions (for example, some disease management, 
case management, and multidisciplinary team-based approaches) and other 
chronic care and illness prevention models. The most cost-effective are those 
which identify and target the patients most likely to benefit. 
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Foreword

The need to increase value in healthcare by 
improving quality (and in particular the quality of 
patient outcomes) while reducing costs is a challenge 
facing health services around the world. The double 
benefit of higher quality and lower costs can unite 
professionals, managers, commissioners and 
patients to give the time and energy which to date 
has not been committed for quality improvement on 
its own. This is the crucial challenge for the NHS; to 
cope with a period of very small increase, or flat 
budgets, over the period of the next three to four 
years, while demand on services continues to 
increase to cope with a both growing and ageing 
population.  

As healthcare resources become fewer, providers will 
tend to focus more on their own tasks, and less on 
passing-on information and adjusting their work 
around the total care for the patient. Without 
coordination, adverse events and poor quality can 
increase, adding costs and then leading to 
bureaucracy to enforce procedures which do not 
solve the problems of under-coordination.

The Health Foundation’s earlier publication by the 
same author ‘Does improving quality save money?’ 
has been hugely influential in showing the lack of 
evidence to date to demonstrate this and in 
stimulating debate about the costs of improvement 
interventions in healthcare and the benefits in terms 
of cost savings. It also identified other areas where 
further review of the evidence would be helpful. One 
of the most crucial areas identified for study was the 
role that clinical coordination can play in reducing 
waste, improving patient outcomes and delivering 
these at lower costs.

Improving coordination is about relationships 
between people, which is why it is difficult. Changes 
affect relationships between professionals, who often 
have set views about other care providers in the 
healthcare system. The changes demand extra time 
when time is at a premium, and when professionals 
might not believe the change will benefit either them 
or patients. 

One of the most important messages from this 
review is that there are models of care that improve 
clinical coordination and have been shown to reduce 
cost, but attempts to replicate these need very careful 
consideration. By its nature, coordination is 
dependent upon the local context, so the 
opportunities and costs will vary in each different 
healthcare system and in different settings within the 
system. 

The review summarises and grades the strength of 
the evidence, so that it is clear which approaches are 
the most robustly evaluated. However, there are also 
many good ideas here for better clinical coordination 
which could be effective, especially if used in 
conjunction with other approaches to improving 
care, such as disease management and self-care 
programmes. The strength of the evidence is low, as 
many changes tried to improve coordination have 
not been well evaluated. The final section of the 
report suggests how patients, health service 
providers, commissioners, regulators and 
professional organisations could all take some 
responsibility for improving clinical coordination 
and thus reducing duplication, waste and thus the 
overall costs of healthcare.  
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This review highlights areas we need to know more 
about in order to target our improvement efforts, 
especially to identify which patients are most 
affected by poor coordination and the factors which 
are most influential in determining the effectiveness 
of interventions. Under-coordination is a symptom 
of volume-cost healthcare based on discrete care 
items provided by individual professionals and 
services in separate buildings, working on a piece-
work basis. 

A vision of future healthcare is as a value 
improvement system, which makes the whole 
healthcare outcome for the patient greater than the 
sum of the help which each professional provides, 
and which supports a patient to be independently 
healthy or more active in their care.

We hope that this work will add to the evidence base 
to support changes in health services as they address 
the challenge of continuing to improve quality for 
patients in a demanding financial climate.  

Martin Marshall 
Clinical Director and Director  
of Research and Development 
The Health Foundation 
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Chapter 1

Introduction and focus  
of this review

1.1  Introduction
The first part of this report is divided into three 
chapters: the introduction, concepts and terms, and 
methods. The second part of the report presents the 
review findings. The third part gives practical 
recommendations and the conclusions arising from 
the review.

This report presents evidence about the costs of 
under-coordination, the effectiveness and costs of 
interventions to improve coordination, and 
evidence of savings. The assumption is that research 
evidence can reveal to decision makers where the 
problems are, and which changes are most effective. 
In addition, that this will help decision makers 
invest scarce resources in the changes that will be of 
most benefit to patients, and most cost effective. 

However, evidence from research does not 
guarantee that local implementation will achieve 
similar results to those found where the research 
was carried out, even if they are able to make the 
same changes. Therefore, the report also highlights 
the extra assessments that decision makers  
need to make in order to judge whether local 
coordination changes could make savings and 
improve quality.

This review arises from findings from an earlier 
research review (Øvretveit 2009b). This found some 
evidence of adverse events and quality problems 
that were caused wholly or partially by incomplete 
communication and collaboration between 
caregivers. The volume and significance of quality 
problems led the review to argue that under-
coordination was as serious as the three other 
categories reported by the USA Institute of 
Medicine: overuse, misuse and underuse (Chassin 
and Galvin 1998). However, the brief for this earlier 
review did not allow further investigation.

The review presented in this report carried out this 
further investigation and searched, summarised and 
synthesised the evidence about under-coordination 
and its costs. The review also found evidence of 
solutions and their ‘spend costs’, and some evidence 
of savings or losses for organisations investing in 
solutions. The methods, findings and practical 
implications of this review are presented in this 
report. Volume 1 of Evidence: Does clinical 
coordination improve quality and save money?  
provides a summary and implications and is 
available at www.health.org.uk (Øvretveit 2011a). 

www.health.org.uk
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1.2  Questions addressed by the 
research review
The main question addressed in the review was 
‘Does clinical coordination improve quality and 
save money?’

Both the author of this review and the Health 
Foundation, which commissioned this study, believe 
that decision makers are interested in:

 – which changes produce positive results (higher 
quality and lower costs) that are worth the costs 
of the change, and are more beneficial than any 
negative consequences?

 – in which situations could such results be 
anticipated, beyond those where the research was 
undertaken, and what would be needed to 
implement the changes?

To answer the main question, answers to the 
following sub-questions were sought:

 – What is under-coordination, and how is it 
different from overuse, underuse or misuse of 
treatment or diagnostic interventions to patients?

 – Is there evidence of adverse events or poor 
quality resulting from under-coordination of 
practitioners and services?

 – Is there evidence of the costs of under-
coordination and, if so, who pays these costs?

 – For which conditions and patient needs are 
coordination improvements most necessary?

 – What are the different types of coordination 
(between practitioners and services) that have 
been used to improve patient care?

 – Which coordination methods are effective?
 – What is the cost of coordination improvements, 

and do they save money?
 – Is any evidence strong enough to provide 

evidence-based guidance or recommendations 
for improvements?

The review aimed to search for evidence of changes 
that both reduce costs and result in higher-quality 
care, or ‘value improvements’ (Øvretveit 2009b and 
2009c). One reason for this choice was the belief that 
this combined outcome was more likely to secure 
the unity of support from professionals, managers 
and purchasers. This collective support is necessary 
in order to carry out the difficult cross-profession 
and service changes that are needed, and to work out 
ways to share fairly the investment costs and the 
savings between the parties in financially 
challenging times with considerable pressures on 
staff.

The review also aimed to ensure a patient focus by 
identifying patient conditions (including common 
multiple morbidities) where more than one 
professional or caregiver was needed to meet the 
patients’ needs. For such patients, failure of 
professionals to exchange information or 
collaborate is likely to harm the patient or provide 
sub-optimal care, as well as wasting time and other 
resources. This applies to patients in hospital, 
patients moving between hospital and other 
services, and patients in the community with 
chronic conditions.
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1.3  A real example illustrating different types of coordination and 
why we need improvement 
This real example illustrates failures in coordination. The text following each vignette gives comments to 
highlight different types of coordination.

Mary, 82 years old and living alone, fell and broke 
her hip at 10:00hrs on Friday. Mary arrived at the 
hospital accident and emergency (A&E) 
department at 13:00 and by 14:30 she was in 
radiology, returned to A&E to wait and was 
admitted to a general medical ward at 17:00. 

Over these seven hours, many health personnel 
and others helped Mary, but they also had asked 
others to help, and told them about what they 
knew of Mary’s needs so others could get their 
work started more quickly and safety.

Clinical care communication is one aspect of care 
coordination shown in the example. It covers asking 
colleagues for help or making a referral, telling other 
staff patient details and outcomes of patient 
assessments, and listening to their views. 
Communication can be of varying quality. 
Sometimes people communicate but receive no 
response, or do not hear what someone else is trying 
to say. 

A second aspect of care coordination is clinical care 
accommodation or adjustment – altering what one 
does to fit in with what others do, in order to provide 
greater patient benefit. The radiology department 
was busy, but the team put Mary ahead in the line 
because they heard from A&E that a quick x-ray was 
necessary in order to admit her, and to get the bed in 
the medical ward.

At 16:00 the radiology team confirmed that Mary 
had a fracture and A&E contacted surgery to see if 
an operation was possible before the weekend. 

A&E received no response and, as the hospital did 
not operate over the weekend, they opted for plan 
B and transferred Mary to the medical ward. 

Because there were no arrangements to transfer  
hip-fracture patients to other hospitals that did 
operate over the weekend, Mary’s care pathway was, 
in effect, put on hold. Clinical care coordination 
between hospitals (inter-organisational 
coordination) was lacking, 

as was internal coordination within individual 
hospitals (intra-organisational coordination). 
Subsequent events showed further deficiencies in 
coordination between the hospital and 
rehabilitation, primary care and social services.

On Monday there was no operation because the 
surgeons were informed late, and it was only by 
Tuesday afternoon that Mary received a new hip 
and was returned to the general medical unit. 
Meanwhile the medication she received for 
chronic obstructive airways disease and heart 
failure were changed from her usual doses – the 
nursing unit had discovered that she had these 
problems but were not able to find out her usual 
medications, which included digoxin and 
diuretics. 

Mary was discharged home early on Thursday 
because of pressure on admissions, with no 

information passed to primary healthcare or 
social services. For some reason she was not 
referred to the rehabilitation unit. Four days later 
a neighbour called primary healthcare because 
they were concerned about her, and two days 
later a nurse visited and tried to treat the 
pneumonia and open wound from which Mary 
was suffering.

Three days later, Mary was admitted as an 
emergency to the same hospital with acute 
pneumonia and an MRSA wound infection. She 
had lost 8kg in weight since the day of the 
fracture.
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This example, from a UK NHS hospital, identifies 
some aspects of clinical care coordination that did 
take place, and others that did not. Some of the 
questions raised include:

 – How common were some of the coordination 
deficiencies, and what were their costs? 

 – Are there effective solutions to these deficiencies, 
and how much do they cost? 

 – Would the hospital, or anyone, save money by 
investing in a solution? 

These are some of the questions which this study 
seeks to answer, by reviewing the answers to be 
found in research, for cases like Mary, but also for 
many other types of patients. 

The following also illustrates the potential problem, 
and raises the question of how much direct evidence 
of harm is needed before action should be taken. 
Jones and Mitchell (2006) report one study at Bolton 
Hospital, which found 250 communications hand-
offs between personnel to discharge one patient with 
complex care needs: figure 1 below.

Figure 1: Communications hand-off between personnel to discharge one patient with complex care needs

Patient GP
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Chapter 2

Concepts and definitions

2.1  Concepts of clinical 
coordination
Many different concepts are used in the literature 
– one study lists 40 (McDonald et al 2007). The 
following is how the concept was defined for the 
search for evidence made for this review:

‘Co’-‘ordinate’ is, together, to order the care which 
different providers give to a patient, so that the 
results are greater than the sum of each provider’s 
care. 

Clinical care coordination is where two or more 
providers – individuals or organisations – 
communicate or collaborate with each other and 
the patient to provide care that takes account of 
other’s actions. 

‘Under-coordination’ is incomplete 
communication or collaboration between two or 
more providers, or between a care-giver and a 
patient, and which results in poor quality, unsafe 
care and waste. The scope of this review is limited 
to coordination between formal care givers.

Coordination is viewed in this review as requiring 
communication and collaboration – the latter being 
where caregivers co-labour to adjust or 
accommodate their activities to complement those 
of other caregivers. 

Often patients make the connections for themselves, 
but a system can add value by connecting providers. 
Care coordination is needed:

 – between professionals and services helping one 
patient, within the boundaries of one 
organisation, such as a hospital

 – across the boundaries of organisations – when a 
patient is transferred physically from one 
organisation to another, but also when 
professionals in one organisation need patient 
information, such as test results, held by another 
organisation

 – for patients living in the community with chronic 
illnesses, who may remain relatively independent 
if the right care and expertise is available at the 
right time to support them.

Sequential and parallel coordination

Øvretveit (1993 and 2009a) distinguished between 
sequential coordination (hand-over), and parallel 
coordination (collaboration) as follows:

Sequential coordination of care

This type of coordination often involves the transfer 
of responsibility for care. It takes place:

 – between work shifts of single professions in one 
service – for example, handover or hand-offs 
between nursing shifts, or between doctors

 – between two professions or specialists in the 
same profession in one service – for example, 
handover or referral from family – or GP to 
oncologist
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 – between services within one organisation, or 
between facilities run by different organisations. 
For example, patient transfer or discharge from 
hospital to nursing home or to rehabilitation.

It is likely that the chances of error and the 
challenges of coordination increase with the 
number of handovers, the number of professions 
involved, the length of the episode of care, and the 
number of service boundaries to be crossed. 

Parallel coordination of care

This is where each profession or service retains 
responsibility for their care to the patient while 
working with others who are also seeing the patient. 
In some cases there is a care coordinator who is 
responsible for coordinating care as well as, or 
instead of, their profession-specific responsibilities. 
This type of care coordination takes place between:

 – same-profession specialists, whether one is 
consulting another or both are providing parallel 
care (for example, a doctor specialising in 
internal medicine may request a cardiologist’s 
assessment, or both professionals may carry out 
separate interventions)

 – different professions for example, a nurse, a 
psychiatrist and a clinical psychologist in a 
multidisciplinary team may provide parallel 
treatment for a patient with mental health 
problems

 – different services or facilities for example, 
radiotherapy, oncology and a nursing home may 
provide cancer outpatient treatment for a patient 
living in residential care.

When responsibility for care is assumed rather than 
being explicit, there is great potential for adverse 
events and wasted time. In multidisciplinary teams 
and other situations, sequential and parallel 
coordination often take place simultaneously, with 
changes for a single patient taking place as often as 
once an hour (the Cleveland Clinic in the USA 
estimated 1.6m handovers every year). Calling a 
group a team does not in itself ensure coordination, 
and does not necessarily mean that arrangements 
are clear. Specific interventions and support are 
needed to create and maintain teams in fast-
changing healthcare environments (Øvretveit 
1993). 

Adverse events and wasted time are more likely with 
extended episodes of care that involve a succession 
of hand-offs or transfers between practitioners. In 
this situation, many practitioners and services are 
coordinated over a longer period of time – or 
permanently, for people with chronic long-term 
conditions or co-morbidities such as heart failure, 
diabetes and addiction. 

For safety and efficiency, arrangements are needed 
to enable a variety of practitioners caring for one 
patient to:

 – recognise when one or more of the practitioners 
transfers responsibility to a new practitioner or 
network

 – have access only to critical information that 
affects their care, such as through registration on 
an electronic medical record or hand-off system 
(Henderson et al 2010).

Integration

Integration is a closely related term, especially 
‘clinical integration’ and is often used synonymously 
with ‘care coordination’. This review distinguishes 
between: 

 – Clinical-level arrangements or interventions 
that result directly in better care coordination, 
and that address active, primary and direct 
causes of poor quality.

 – Secondary influences on coordination such as 
provider structures, regulation, finance or policy 
directives that specifically target care 
coordination, and that address latent, 
contributing causes of poor quality.

The review uses ‘integration’ to refer to changes to 
bring together different facilities, structures or 
services, which may then make it easier to improve 
coordination. This management level integration 
does not itself directly result in better clinical care 
coordination. 
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Continuity

Continuity is another concept that overlaps with 
coordination but has a slightly different meaning. 
Here, continuity is defined as the patient’s 
experience of a consistent approach to care, often as 
a result of a continuing relationship with the same 
healthcare professional (Jee and Cabana 2006, 
Disease Management Association of America 2010, 
Joint Commission 2010). Some continuity studies 
also provide evidence that was relevant to this 
review (Baker et al 2006). In this review, improved 
continuity can be one outcome of better 
coordination, but it can also result from other 
changes, such as reducing staff turnover. 

2.2  Concepts of quality and cost
As well as the concepts relating to clinical 
coordination described above, the decision about 
which evidence to include in the review depended 
on the definitions of quality and cost used by the 
researchers.

Quality

An assessment of whether improved quality is 
achieved by a change depends on which aspect of a 
service is assessed, notably whether it is a process 
quality aspect such as availability of patient 
information at the time of consultation, or patient 
outcome quality such as better quality of life. 

The general principle followed in this review was to 
find any study that reported a change in any aspect 
of quality, according to the definition or measure 
used within that study. The review then noted which 
other aspects of quality were not reported but which 
others considered to form part of the quality of a 
service. For example, some studies reported clinical 
outcomes but not patient experience or satisfaction 
levels, or considerations of management quality. 
(Management quality refers to optimal use of 
resources and no waste, as well as following 
regulations.)

The general definition used in this review covers the 
three dimensions of quality (patient, professional 
and management).

Quality care is defined as a satisfied patient 
experience, clinical outcomes or practices equal  
to or higher than accepted standards, and 
minimum waste and costs within legal and policy 
requirements. Poor quality care is experiences, 
outcomes or costs below accepted standards and 
norms. (Øvretveit 1992)

This definition of quality incorporates process and 
outcome quality alike, as well as minimum waste 
and costs. The definition of poor quality includes 
adverse events, as well as outcomes that are below 
expected levels while not resulting in harm. Poor 
process quality refers to provider actions or 
omissions that are likely to result in poor outcomes, 
or that diverge from accepted good practice.

Cost

The title of this report asks not only whether clinical 
coordination improves quality, but also whether it 
saves money. The answer to this second part of the 
question also depends on definitions. The general 
concepts used in the review are:

1. The cost of the quality problem. This includes:

 – wasted time and resources (for example, the 
resources used to treat an avoidable infection, 
usually expressed in time or money terms, which 
include provider resources and resources of other 
parties)

 – who loses money as a result of the problem, and 
when.

2. The ‘spend cost’ of a solution. This includes:

 – the amount of resources used to provide a partial 
or entire solution to the problem (usually 
expressed in money terms) 

 – who spends the resources, and when.

3. Savings, losses, or extra income. This is how much 
the cost of the problem is greater or smaller than the 
spend cost of the solution, over time. This may be a 
theoretical saving or it may be a cash saving. To 
make a cash saving, requires a second ‘cash change’, 
such as redeploying staff to reduce costs. A ‘cash 
change’ can also be by treating more patients with 
the saved time. 
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2.3  Definition of  
under-coordination
The term ‘under-coordination’ is used in this review 
to refer to incomplete communication or 
collaboration between two or more providers or 
services that results in poor-quality or unsafe care 
and waste. This definition captures the main 
elements of other definitions. It is patient focused, 
and is simple enough to be useful.

The scope of this review was limited to coordination 
between providers (defined as individuals and 
organisations providing health or health-
supporting social services). It did not consider the 
potentially high-value improvement that could be 
achieved through better patient–provider 
coordination. For example, an estimated 50% of 
effective treatments prescribed are not followed by 
the patients, so interventions that improve patient–
provider communication and collaboration would 
improve quality and save more than they cost 
(Institute of Medicine 2008).

Under-coordination differs from the following 
related concepts (as defined by Chassin and Galvin 
1998, and used in the US Institute of Medicine 
Roundtable on Quality of Care to categorise threats 
to quality):

 – Overuse receiving treatment of no value.
 – Underuse failing to receive needed treatment.
 – Misuse errors and defects in treatment. 

Under-coordination differs from these concepts in 
that it refers not to a treatment, but to organisational 
or practice arrangements that directly affect 
treatment. 

Many other organisational or practice 
arrangements affect treatment too. However, the 
evidence and theory suggests that coordination (or 
the lack of it) is the feature of organisational practice 
that has the highest direct and significant effect on 
patient outcome and costs. The term ‘under-
coordination’ serves to highlight this.

One part of the definition is ‘incomplete’, which can 
be specified or measured in different ways. Another 
is how certain we are that poor quality care is caused 
by the incomplete communication or collaboration. 
If quality is assessed by a process or intermediate 
indicator (for example, provider compliance with a 
guideline) then there is a relatively short pathway 
between this indicator and the presence or absence 
of a coordinating action by the provider – causality 
may be clear or direct. However, if the only 
indicator is patient outcome, then there are many 
more influences which could cause any observed 
changes in outcome, apart from the change to 
coordination. 
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Chapter 3

Methods, review framework  
and presenting the evidence

3.1  The review framework
The framework below was used to help the search 
for and presentation of the evidence (table 1), as this 
framework had proven useful for the earlier review 
of costs and savings of improvements (Øvretveit 
2009b). It is illustrated in table 1 by considering the 
cost-spend-savings or loss for different stakeholders 
of a better hospital discharge system in the example 
given of Mary’s case in chapter one.

The review focused on studies that identified savings 
for providers, but it also noted costs and savings to 
others. It noted the potential for provider savings if 
other changes were made within the wider context 
– for example, if a change was made to start quality-
related provider payment, or the way that quality 
data was publicised. 

Table 1: The stakeholder cost-spend-saving/loss table

Stakeholder Cost Spend Saving or loss

Provider Example: Cost to a hospital of 
treating a patient discharged 
two days earlier (under a 
no pay for early unplanned 
readmission payment system)

Example: How much the 
hospital will have to spend 
to develop and implement a 
patient discharge system to 
ensure effective transfer to 
primary health care

Does the hospital save or lose 
money by spending on the 
discharge system?

Purchaser Example: Cost to purchaser 
of readmission due to poor 
hospital discharge and transfer

Example: Any spend cost to 
purchaser for the discharge 
system

Does the purchaser save 
or lose money, given its 
costs and any spend on this 
intervention?

Other public services Example: Cost to other 
services of readmission due to 
poor hospital discharge and 
transfer

Example: Any spend cost 
to other services for the 
discharge system

Do any other services save 
or lose money, given their 
costs and any spend on this 
intervention?

Patient/relatives Example: Cost to patient or 
relative of readmission due to 
poor hospital discharge and 
transfer

Example: Unlikely the patient 
or relative would have to pay 
any spend costs as part of the 
discharge system

Does the patient or relative 
save or lose money, given their 
costs?
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3.2  Searching, grading and 
presenting the evidence
Because the research was spread across many 
different databases, and used many different 
research designs providing different types of 
evidence about an ill-defined subject, an iterative 
management research review method was used. This 
is described in Øvretveit (2009b, 2005a,  
2005b and 2003b), Greenhalgh et al (2004), and 
Greenhalgh and Peacock (2005). The steps were  
as follows:

1. Broad scan. Define objectives and search terms, 
find and note the various literature on the 
subject. 

2. Narrow the focus on previous reviews.Identify 
and select previous reviews, assess these  for 
answers to the review questions. 

3. Open out inclusion. Bring in high-quality 
individual studies in order to provide additional 
evidence to answer the review questions, noting 
the strength of evidence of the findings and 
assigning a grade score.

4. Open inclusion more widely. Add other 
research (of acceptable evidence strength) to fill 
in the evidence for the questions, noting that the 
evidence at this level is weaker, using a snowball 
approach to identify relevant studies 
(Greenhalgh and Peacock 2005).

5. Review and synthesise. Combine the evidence 
in order to answer the questions, noting the 
degree of certainty (through the grading system). 
Identify unanswered questions and priorities for 
research, and provide any recommendations that 
are supported by the evidence.

Search, selection and abstraction 

One part of the search strategy was to find studies 
about poor quality caused by under-coordination, 
along with any assessments of the cost of this. 
Another was to identify studies that looked at how 
changes to coordination arrangements had affected 
process or outcome variables. The search looked for 
systematic reviews of research that sought to 
evaluate care coordination, as well as primary 
studies that reported evaluations of care-
coordination improvements or improvements that 
included care coordination as a primary element. 

Searches were carried out, first for reviews of 
research in the DARE database (104 summarised), 
then for health economics studies in the NHS 
economic evaluations database (few providing 
costings were found), then in the Cochrane Library 
(165 RCTs), EPOC data base, EMBASE, CINAHL 
and the NLM gateway, for 1995 to July 2010 with the 
search terms clinical coordination, care 
coordination, disease management, case or care 
management, handover, hand-offs, care transition, 
discharge planning, and clinical integration. 

The identification, exclusion and assessment 
followed the following method:

1. Listing of reviews or primary studies delivered by 
search (n=6,121, (PUBMED = 4,456).

2. Exclusion of studies, which on further 
investigation, were not clinical care coordination 
or empirical evaluations (n excluded = 4,352).

3. Exclusion of studies below the threshold of 
evidence level grade E4 (see grading below), or 
which were not reviews of evaluations 
(remaining n = 126).

4. Identification of studies with costing and quality 
information (n = 23 reviews, 28 primary studies).

5. Final selection of studies for abstraction and 
summarizing (n= 37 reviews, 68 primary 
studies).

This review also followed up references in some 
studies which referred to other research which had 
not been identified in the formal search, and looked 
for unpublished or early findings presented at 
conferences and in the ‘grey literature’.

Grading the evidence

A grading system was chosen which would give a 
simple indication to readers of the degree of 
certainty of statements in this review, based on an 
assessment of the strength of evidence of the study 
finding reported according to the design and 
conduct of the study. This was based on a 
combination of a modified GRADE evidence scale 
(Grade working group 2004) and a grading system 
used in earlier reviews of health management 
subjects (Øvretveit 2003b, and by Greenhalgh et al 
2004). 
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The criteria used to grade evidence as E1, E2, E3, E4 
were: 

E1: Strong evidence of results: consistent findings 
of results in two or more randomised controlled 
trials. 

 – This corresponds to the GRADE scale A: ‘Several 
high-quality studies with consistent results. 
Further research is very unlikely to change our 
confidence in the estimate of effect.’

E2: Moderate evidence: consistent findings of 
results in two or more scientific studies of acceptable 
quality (non-randomised control trial and before-
after design, no control). 

 – Corresponds to GRADE scale B: ‘One high-
quality study or several studies with some 
limitations. Further research is likely to have an 
important impact on our confidence in the 
estimate of effect and may change the estimate.’

E3: Limited evidence: only one study giving results, 
or inconsistent findings of results of several studies. 
Studies of results showing perceptions are graded E3 
if they were collected and analyzed according to 
accepted scientific methods using an appropriate 
design.

 – Corresponds to GRADE scale C: ‘One high-
quality study. Several studies with some 
limitations. Further research is very likely to have 
an important impact on our confidence in the 
estimate of effect and is likely to change the 
estimate.’

E4: Very low strength of evidence: Any estimate of 
effect is very uncertain. One or more studies with 
very severe limitations. Expert opinion. No direct 
research evidence. 

Synthesis and presentation

After studies were selected, graded and organised in 
tables and summarised, the first draft outline was 
made with headings for the main questions to be 
answered. A first draft was written, drawing on the 
study summaries and tables to find evidence to 
answer the questions, and to identify which papers 
would need more detailed analysis for possible 
evidence to answer the questions.

3.3  Considering the strength  
of evidence
The phrase ‘strength of evidence’ has a number of 
different meanings. In order to assess whether the 
label ‘strong evidence’ indicates that the same results 
are likely to be achieved in a local setting, and are 
generalisable from the research, decision makers 
need to be clear which meaning is being used.

Meanings may include:

 – accuracy
 – strength of effect in one study
 – strength of effect in a study where other 

explanations are excluded
 – predominant aggregated effect from summation 

of many studies (for example, some with no 
effect, some with large effect)

 – a consistent pattern of the same findings across 
many studies.

Sometimes the term ‘strong evidence’ may refer not 
to outcomes but to the level of confidence that the 
reviewer has that the researchers’ description of the 
intervention is accurate, or that they have reduced 
bias in documenting and describing the 
coordination changes that were made and the way in 
which these were implemented. This is important in 
implementation research, where the focus is less on 
end outcomes and more on how and what was 
implemented. 

Descriptions of the intervention 

Good descriptions are essential in order to know 
which type of intervention was being evaluated. 
Reviews of research often do not give sufficient 
details of the different interventions, and assume the 
same label in one study means the same thing in 
another. 

Intervention descriptions are needed when 
considering coordination interventions. The review 
uses different terms to describe categories of 
interventions such as ‘handover’. But within the 
category there are many different interventions, and 
the variation in results which is often observed in 
reviews may be due to the variation in interventions, 
in their contexts and/or in how well the same 
intervention was implemented. 
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This review used a recent distinction between 
clinical intervention, implementation intervention, 
and implementation-enabling intervention each at 
different levels :

 – Clinical intervention: a change in how patients 
are treated (for example, antibiotics before 
surgery, or a new way of coordinating care).

 – Implementation intervention: actions taken to 
change provider behaviour or organisation to use 
the clinical intervention (for example, training, 
computer prompts).

 – Implementation-enabling intervention: changes 
to encourage and support implementation (for 
example, changes to finance, or regulations, or a 
national support programme or infrastructure).

(Øvretveit 2011c) 

Size of effect versus certainty of 
association

Most of the research reviewed in this study was 
about clinical coordination interventions – there 
was very little about the effectiveness of 
implementation interventions to carry out the 
clinical coordination change, nor about 
implementation-enabling interventions.

In evaluation research – the focus of this review – 
the term ‘strong evidence’ refers to certainty about 
whether outcomes really are outcomes of the change 
being evaluated and are not due to other causes (that 
is, attribution certainty, resulting from the internal 
validity of the study). It refers to a high certainty that 
a change to care coordination, in the study 
setting(s), was associated with a change to a 
measured outcome. Research rarely proves causality 
(see ‘Coordination and causality’, below).

For example, a medication reconciliation method is 
associated with fewer adverse drug events, or 
introducing disease management is associated with 
an observed change to hospital readmissions. Both 
these are studies looking at the efficacy of the 
intervention in one setting, while the effectiveness 
refers to whether the same results are found in many 
different settings. To use the research for local 
decisions, it is important to ask exactly which type of 
intervention the evidence is about, and which type 
of study it comes from.

An assertion that evidence is ‘strong’ can relate to 
the size of effect, or the certainty of association, 
although the two are often related. For example, the 
term could refer to:

 – Strong certainty about an association between a 
coordination intervention and outcomes in one 
study, regardless of whether the outcomes are 
meagre or very great.

 – A large effect, where the change in outcomes 
associated with coordination change is large (in 
one or many studies).

 – A  small or large effect where the same 
association is consistently observed across many 
studies or settings.

An assertion that evidence is ‘weak’ may refer to a 
small effect, or to a situation where a review 
identifies many different effects, including small, 
negative and some large, positive effects, but with 
one pattern of evidence predominating.

Types of study providing strong 
evidence

Four types of study may all provide strong evidence 
of the association between intervention and 
outcome, but the guidance that each gives for likely 
local results are quite different:

 – A study of one intervention in one setting: one 
hospital introduces a medication reconciliation 
method (MedRec) and the study reports before 
and after changes in errors, or compares this with 
errors in another unit without MedRec. The 
evidence of association between the MedRec and 
outcomes is strong if no other explanations are 
likely (internal validity to the study), which 
depends on the study design. Whether others 
would get similar results (generalisability or 
external validity) depends on whether they can 
copy the MedRec method used and whether their 
hospital is similar in many respects. Often such 
studies are carried out in teaching hospitals or 
special sites which are different in many respects 
from other local sites.

 – A review study of research into similar 
interventions in similar settings: strong evidence 
often means that a similar association between 
the care coordination method and the outcomes 
was found in many different studies. 
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 The certainty is higher than for one study alone 
and the strength of evidence is higher that this 
would be found if similar interventions were 
made in a similar setting. It is more likely others 
would get similar results, but it depends if others’ 
settings are similar to those in the research. The 
coordination change is efficacious in that setting, 
but is it effective?

 – A review study of research into similar 
interventions in many different settings: some 
reviews draw on different research studies of the 
same intervention but which is carried out in 
many different settings. If similar association was 
consistently observed between the coordination 
intervention and outcomes in many different 
settings, then the evidence of association is 
strong and evidence of generalisability of results 
is also strong. It is likely others would get similar 
results in many different settings.

 – A meta-analysis: this combines the data from 
many studies and assesses associations as if they 
were one large study with many patients. This can 
provide stronger evidence about the intervention 
than from each individual study if the 
interventions in each study contributing the data 
are very similar. But generalisation to a local 
service/area would depend on whether the 
source studies were all done in similar settings as 
well, or done in very different settings.

Weak evidence can mean a weak association 
between a coordination approach and a change to 
outcomes. This could be because the coordination 
approach did not change the outcomes. It could also 
mean that there was a large change in outcomes but 
it is not clear whether other influences apart from 
the coordination change worked to influence this 
large change in outcomes.

3.4  Coordination and causality
Most of the studies considered in this review aimed 
to establish whether a change to coordination really 
caused a change in quality and in the amount of 
resources used. However, many of the designs in the 
research reviewed could show only whether there is 
an association between an intervention and any 
change in resource and quality data that is 
significantly greater than random. In other words, 
they do not prove that the intervention directly 
causes the change (causality). 

It is easier to determine the effects of a drug or 
surgery on patient quality and resource use than the 
effects of a new arrangement for coordination such 
as a hand-off system. Coordination may lead to 
different patient outcomes, through a pathway of 
influences that is not as direct as that of a drug or 
surgery on a patient, and the mechanisms through 
which it may have this influence are not as well 
understood. There are mediating influences which 
include people making choices about what to do. It 
is difficult to separate the effect of a change in 
coordination from other changes or influences that 
may occur around the same time, and that also 
influence patient quality or resource use.

If quality is assessed by a process or intermediate 
indicator (for example, by measuring the extent to 
which a provider complies with a guideline), then 
there is a relatively short pathway between this 
indicator and the presence (or absence) of a 
coordinating action by the provider. As a result, 
causality will be clear or direct.

However, if the only indicator is patient outcome, 
then there will be many more influences that could 
cause any observed changes in outcome, apart from 
the change to coordination. The ideal is a model that 
shows possible causal relations between the 
coordination change and the process and outcome 
indicators. 

Causes of poor coordination

There are many causes of poor coordination, and 
these can differ from one service to the next. Even 
where the causes are the same in two services, the 
importance of each cause will be different. Effective 
solutions usually comprise of a combination of 
changes that address each cause, and this will need 
to differ from one service to the next, even if those 
changes follow the same general approach.

This poses a challenge not only to the researchers, 
but also to reviewers of the research. A reviewer 
needs to grade the degree of certainty of the findings 
and conclusions from each study in order to select 
studies for inclusion, and then to present this in his 
or her report to help readers with their decision 
making, as described in the grading system above. 
However, even this approach can offer only a rough 
guide to what might be expected from a similar 
change in another organisation. 
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Chapter 4

Under-coordination: evidence  
and problems found 

4.1  Introduction
This chapter presents evidence under three 
headings:

 – Poor quality as a result of under-coordination, 
including poor coordination process quality and 
poor outcomes as a result of under-coordination.

 – The costs of under-coordination.
 – Patient groups for whom improvements are most 

necessary.

4.2  Poor quality as a result of 
under-coordination
Most of the evidence of the link between poor quality 
and under-coordination is indirect,  
in the sense that the research shows that care 
coordination is associated with certain intermediate 
or process events, or with process quality. An 
example might be a hospital failing to pass on 
information about prescribed medications to a family 
practitioner or GP. This, then, is thought to lead to 
poor clinical outcomes and waste – especially wasted 
time, which can be quantified in money terms, and 
which is another type of outcome.

There is less evidence showing an association 
between under-coordination and poor-quality end 
outcomes. An example of this might be a child who 
experiences an allergy-related adverse drug reaction 
because, although the parent has informed an A&E 
nurse about the child’s allergies, the nurse fails to 
pass this on to the A&E doctor, or to enter the details 
in the electronic medical record (EMR).

Nevertheless, there is considerable evidence, both 
from research and from different analyses of adverse 
events or poor-quality incidents (Joint Commission 
2007b), that lack of coordination is the most 
common indirect or contributing cause of poor-
quality outcomes.

The remainder of this chapter details some of the 
evidence found in the search, using the grading 
system of E1-4 described in section 3.2 in Part 1.

Poor coordination process quality

In hospitals

 – 70% of analyses of reported hospital adverse 
events identified communication failure as the 
main or contributing cause (E4, Joint 
Commission 2007b).

 – 28% of most US hospitals did not meet the Joint 
Commission’s accreditation safety-goal standard 
of communicating a complete list of the patients’ 
medications to the next provider (E3, Joint 
Commission 2007a).

 – Key clinical information was not available 
one-third of the time, in either written or oral 
sign-outs (E4, Horwitz et al 2009).

 – 59% of US surgical and medical residents 
reported that one or more patients had been 
harmed during their most recent clinical rotation 
because of poor hand-offs, and 12% reported that 
this harm had been major (response rate 68% of 
the 238 surveyed). The study notes that 
information was often missing, incomplete or 
inaccurate, and that ‘many best-practice 
recommendations for handoffs are not observed, 
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although the extent to which improvement of 
these practices could reduce patient harm is not 
known’ (E4, Kitch et al 2008).

 – A UK study of trainee doctors and night nurses 
found that many considered that the patient 
handovers given by their colleagues on earlier 
shifts were inadequate, in terms of the 
information that they were given from their 
colleagues (E4, Cleland et al 2009).

 – US doctors surveyed in 2003 reported that 
patient medical records, tests or other relevant 
medical information were ‘not available at the 
time of patient visit 72% of the time’, and only 
34% reported receiving timely information about 
referrals (E4, Commonwealth Fund 2003).

 – 5.6 communication errors was the median rate 
found for a postoperative hand-off to PICU for 
paediatric heart patients. These most commonly 
involved information about a patient’s medical 
history or current surgical intervention (87 % of 
communication errors) (E3, Mistry et al 2009)

Between hospitals and primary care

(Note: many studies cited here are from small 
samples of US doctors and/or give their perceptions 
of adequacy of coordination).

 – 3% of primary care physicians (PCPs, US general 
practitioners) were involved in discussions with 
hospital doctors about patients’ discharge plans 
(E4, Kripalani et al 2007).

 – 30% of US emergency department patients 
reported that their regular doctor had not been 
informed about the care they received there (E4, 
Schoen et al 2004).

 – Information about the discharge plans and 
medications were found to be provided by the 
hospital to fewer than half of primary care 
physicians in one US study (E4, Moore et al 
2003).

 – In 49% of referrals to 122 US paediatricians, no 
information was sent to the specialist, and the 
referring doctor received feedback from the 
specialist only 55% of the time (E4, Forrest et al 
2000). 

 – 28% of US primary care physicians and 43% of 
specialists were dissatisfied with the quality of 
information they received from each other. Four 
weeks after a specialty visit, 25% of specialists’ 
assessments had not reached the primary care 
physician (E3, Gandhi 2005).

 – In a US survey of adults with chronic illness or a 
recent acute illness who had been hospitalised in 
the previous two years, 33% of respondents 
reported that no follow-up arrangements had 
been made after hospital discharge (E4), Schoen 
et al (2005). In a later work (2007), Schoen et al 
detailed similar under-performance in other 
countries and other coordination evidence.

 –  In another US study, 10% of patients readmitted 
within 30 days were found not to have had any 
ambulatory visits before they were rehospitalised 
(E3, Jencks et al 2009).

 – Vira et al (2006) found a 38% discrepancy 
between ambulatory and hospital medications 
records for newly hospitalised patients (E4), and 
in another study the figure was found to be over 
50% (E4, Gleason et al 2004). Meanwhile 85% of 
current medications in the inpatient chart were 
found to be nonexistent or incorrect (E4, Rozich 
and Resar 2001), and 42% of patients had one or 
more errors in the discharge medication orders 
(E4, Moore et al 2003).

 – 70% of UK GPs reported late discharge 
summaries ‘often’ or ‘very often’. Of these 90% 
reported it ‘compromised clinical care’ and 68% 
reported it ‘compromised patient safety’. One 
summary arrived 11 years late. Many were 
incorrect, illegible, with unknown acronyms, no 
patient name or diagnosis or changes in 
medication (E4, The 2007 NHS Alliance survey 
of 500 GPs).

 – The 2008 survey was similar, but made more note 
of the financial costs, ‘one doctor estimates she 
spends half a day a week chasing up information 
from the hospitals which was not provided…
further costs are incurred due to readmissions.’ 
Financial penalties are being introduced by 
purchasers for discharge summaries five or three 
days late with some using the summary with 
coding information included as a proxy invoice 
(E4).

 – 15% of outpatient appointments were affected by 
missing clinical information, with 1.5% of 
patients having the whole medical record missing 
on average in seven UK NHS hospitals in one 
study (E3, Health Foundation 2010). In 20% of 
cases, doctors judged that patients were exposed 
to risks as a result. This extrapolates to exposure 
to risk in 2m appointments annually. There was 
large variation between the hospitals with one 
organisation having one record missing out of 
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 411 in the study. Four other clinical systems  
 studied were found to have an average failure rate  
 of between 13%–19% with one organisation 37%  
 and another 12%.

In primary care

 – One authoritative NHS report asserted that 
250,000 emergency admissions to UK hospitals 
could be prevented through a systematic 
approach to care for people with long-term 
conditions (E4, NHS Modernisation Agency 
2004), but provided no strong supporting 
evidence.

 – 30% of US primary care physicians were unaware 
of their patients having been hospitalised.  Many 
frail, older patients reported problems following 
discharge. This was twice as likely to occur when 
the primary care physician was not aware of their 
hospitalisation (E3, Arora et al 2010).

 – 60% of patients (n=63) had drug record 
discrepancies in their electronic medical records 
in an outpatient haemodialysis centre (E3, 
Manley et al 2003). 

 – 13% of records had complete medication 
documentation of the 76 % of patients with 
prescribed medications in a US ambulatory 
family practice. There were 26.3% discrepancies 
of charts of patients requesting prescription 
renewal. Of charts with discrepancies, 59% did 
not show medications listed in the electronic 
medical record medication list (E3. Ernst el al 
2001).

4.3  The costs of under-
coordination
There is less evidence about any costs of under-
coordination. It is also less strong because most of 
the costings have been made in studies where the 
link between under coordination and patient 
outcomes is likely, but uncertain. Some evidence 
includes:

 – US$17.4bn in 2004, was the estimate of the cost 
of hospitalisations which may have been avoided 
by better coordination (out of US$103bn 
Medicare hospital payments), in a study of 
rehospitalisation within 30 days for US Medicare 
(elderly) patients, 50% of which were thought to  
be preventable by better coordination (Jencks et  
al 2009). 

 – Kelley (2009) estimated that lack of care 
coordination accounts for 6% of healthcare waste 
in the USA (costing US$25bn-$50bn annually) 
from: inefficient communication between 
providers, including lack of access to medical 
records when specialists intervene, leads to 
duplication of tests and inappropriate treatments 
that cost. The overview also assessed inadequate 
care for preventable conditions to account for 6% 
of healthcare waste with US$25bn-$50bn spent 
annually on hospitalizations which are less costly 
to treat with better access to timely care.

Summary

There are a number of challenges facing researchers 
seeking to assess the percentage of adverse  
events or poor quality associated with under-
coordination. However, the evidence cited earlier, 
and the effectiveness of coordination interventions 
presented in the next chapter, suggest that there is  
a high – but as yet unquantified – cost of failures 
such as:

 – Under-coordination of medications between 
providers (failures in accurate transfer of 
medication information from one provider to 
another).

 – Inadequate handovers, transfers and 
collaboration between shifts, professions and 
services – especially between primary care 
providers and specialists, and nursing homes and 
hospitals.

 – Not providing service coordination and support 
to patients whose hospitalisation could be 
prevented by this.

 – Under-coordination resulting in delay or lack of 
access to necessary services, resulting in higher 
emergency or acute-care costs – especially for 
poor and vulnerable people who are less able to 
find and obtain the preventative or primary care 
they need.

Although there is growing evidence of poor quality 
resulting from under-coordination, hardly any 
studies have sought to estimate the costs, and 
virtually none have carried out precise costings. 
None had estimated the costs to patients or carers of 
under-coordination. 
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Hypotheses about the possible cost consequences of 
these and other types of under-coordination formed 
by the author of this review based on the research 
suggests that the total could amount to 5% of total 
healthcare costs, about 3% could be reduced by 
interventions and new models of care, of which 
possibly 1% would pay for themselves. 

4.4  Patient groups for whom 
improvements are most 
necessary
In surveys, many patients say that they experience 
poor coordination, and voice concerns that they 
have to work hard to connect different providers – 
and often purchasers as well – when they are least 
able to. Patients with long-term conditions, who 
often need input from a number of providers, say 
that coordination improvements are needed. There 
is a growing view that patients in the final stages of 
life could benefit from the option of coordinated 
help to die without pain and with support at home.

No research has considered this question 
comprehensively and systematically, by looking 
across the full range of patient groups and 
comparing which of these suffer most from under-
coordination. There are some studies of under-
coordination in specific services, or at service 
interfaces, and some that ask which patients are at 
highest risk of hospitalisation. Different types of 
coordination are needed for the patients in 
following groups:

 – patients following hospitalisation
 – patients who have many different specialists 

involved in their care
 – patients with needs for long-term care 

coordination or prevention outside  
of hospital.

Patient groups most at risk

An overview of the literature included in this review 
suggests that the following groups of patients are 
most at risk of adverse events, or of  
sub-optimal outcomes from under-coordination.

There is evidence that significant numbers within 
these groups experience under-coordination in 
many health systems:

 – Acute life-threatening illness: this group of 
patients experiences deterioration both in 
hospital, where help from a critical-care specialist 
or other specialist could avoid further 
deterioration, and outside of hospital, for certain 
undiagnosed but detectable cancers and  
other illnesses.

 – Chronic illness: this group experiences single 
long-term conditions that often require specialist 
and general medical care as well as social care, 
either at the same time, or on separate occasions. 
It includes patients with heart failure, diabetes, 
asthma, chronic depression or psychosis, 
arthritis, and some cancers.

 – Multiple illnesses: this group includes patients 
in hospital, and in the community, who have 
multiple conditions – especially older patients 
and mental health patients with one or more 
conditions, as well as those experiencing heart 
failure, diabetes, asthma and mental health or 
addiction problems.

Patient groups benefiting most from 
improved coordination

Overall, the evidence suggests that the patient 
groups that would benefit most from improved care 
coordination include:

 – patients with multiple morbidities
 – cancer patients
 – those with chronic conditions such as heart 

disease, diabetes, asthma, arthritis, and chronic 
depression

 – some older or mental health patients who require 
services from health, social and welfare sectors. 

Stakeholder priorities

Views about which coordination improvements are 
most necessary differ according to stakeholder 
group, as follows:

 – Hospital managers or specialists may consider 
that better coordination is the most important 
factor for fast discharge into post-hospital care, 
and for those patients where there are penalties 
for unplanned readmission.



20    THE HEALTH FOUNDATION

 – Healthcare funders may consider the most 
important coordination improvements to be 
those that reduce the overall costs – typically for 
people at risk of hospitalisation or of using other 
health service resources that could be avoided 
through better coordination. These include 
patients with heart failure, asthma, diabetes, 
serious mental health problems, and other 
conditions such as stroke – often in combination 
with low income and poor living conditions.

 – Patients and carers and their associations  
have their views about which coordination 
improvements are most necessary, but there 
appears to be less evidence, and less research, 
about which types of coordination improvements 
they want, and of the costs and benefits of 
interventions to improve these types of 
coordination.

4.5  Summary
This chapter presented the main evidence found in 
the search about the extent of under-coordination, 
its costs and who it most affects. The next chapter 
considers possible solutions, the evidence of their 
effectiveness, and the costs to introduce and sustain 
them.
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Chapter 5

Improvements to coordination 
and evidence of effectiveness

5.1  Introduction
This chapter presents the main evidence found in 
the review about solutions to the problems of 
under-coordination described in chapter 4. First it 
summarises the different types of coordination 
which can be used to give better care, and then 
presents the evidence under these headings:

 – Coordination-only interventions: these focus 
solely on improved coordination.

 – Coordination-plus interventions: combined 
interventions that incorporate improved 
coordination alongside other changes.

 – Patient process redesign: interventions that use 
a specific approach to improved coordination.

 – Large-scale programmes to implement and 
spread improvements: incorporating strategies 
to scale up or spread successful interventions.

5.2  Different types of 
coordination used to give  
better care
A wide range of changes and interventions designed 
to improve coordination are reported in the 
research. Table 2 summarises these under different 
categories (which sometimes overlap), ranging from 
the simplest to the most complex. They are 
described in more detail in the remainder of this 
chapter.

Table 2 describes coordination inside one 
organisation such as a hospital (intra-
organisational), and coordination between two  
or more organisations (inter-organisational).  
The left-hand column lists the different types of 
coordination that might be carried out in either  
of these contexts:

 – Sequential coordination, commonly known  
as handover.

 – Parallel coordination, often known as  
co-working.

 – Indirect influences on provider relations, 
including interventions to encourage both 
internal and external coordination.

The activities listed within each coordination type 
(for example, education or communication changes) 
describe specific interventions that research has 
found results in effective improvement within the 
intra- or inter-organisational context. The third 
coordination type – indirect influences on provider 
relations – is presented in just one column, as it 
describes interventions designed to improve 
coordination both intra-organisationally and 
inter-organisationally.

Many interventions combine one or more of the 
changes identified in table 2, in a coordination-plus 
intervention, which often involve new types of 
treatment or self-care. 
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Table 2: Commonly used types of coordination changes

Coordination type Intra-organisational Inter-organisational

Sequential  
coordination

 – Education: to develop more awareness of different 
provider roles, the need for coordination, and better 
ways to communicate.

 – Communication changes: especially standardisation 
and protocols; medication reconciliation; handover 
forms, checklists and computer systems; and 
electronic medical records.

 – Co-location: locating one part- or full-time 
professional near one or more others.

 – Multidisciplinary team: creating a group of 
practitioners for more effective co-working than 
would be possible without such a group, often for a 
specific patient group.

 – Process redesign, reengineering and lean 
manufacturing: instead of using a care coordinator 
role to link providers across existing structures, this 
approach changes the structures to create better 
patient flows and improve coordination, as a direct  
or indirect result of the process improvement.

 – Education.

 – Communication changes: especially 
discharge summaries and planning, 
standardisation and protocols, medication 
reconciliation, and electronic medical 
records. Some telemedicine for remote 
consultation falls into this category and 
overlaps with specialist outreach.

 – Specialist outreach: for example, a mental 
health worker in a primary care service.

 – Changing relations between primary and 
specialist care: for more appropriate or fewer 
referrals – especially between primary care 
physicians and specialists, and using different 
educational, organisational and financial 
interventions.

 – Multidisciplinary teams.

Parallel  
coordination

 – Care coordination roles and systems: a named 
provider carries out coordination tasks (often 
supported by a care assessment and planning system), 
usually superimposed over existing structures such as 
case manager, care manager, key worker or care 
coordinator.

 – Multidisciplinary teams.

 – Care coordination roles and systems.

 – Multidisciplinary teams.

 – Multi-component disease management 
systems: combining some of the other types of 
coordination and involving supported self 
care and sometimes new types of treatment.

Indirect influences  
on provider  
relations

 – Measurement to detect poor communication: this involves measuring compliance with communication or 
collaboration standards, or coordination-related events or outcomes (as in some quality or safety 
measurement systems) that may also be reported back to providers.

 – Limited financial incentives or penalties: for example, for actions to improve coordination, or for 
performance on coordination indicators.

 – Changes to financing system: this involves adding payments for extra time spent on coordination, or 
moving from ‘item of care’ payment to ‘episode of care’ or population-based payment, or to pooled budget, 
where funds for health and social care are combined.

 – Integrated care, services or programmes: this is the broadest of all the coordination categories, and often 
describes macro-structure integrations, such as managed care organisations.

5.3  Evidence of effective 
coordination methods 
The rest of this chapter presents research organised 
into different categories of interventions and 
approaches to coordination. It emphasises reviews 
or meta-analyses (denoted ‘Rev’) of studies with 
both quality improvement and costing data, 
followed by those providing quality data only. The 
evidence is graded as E1, E2, E3, and E4, as 
described in the methods chapter (see section 3.2). 

The interventions are presented under the following 
three headings, with details shown of whether cost 
data is included: 

 – Coordination-only methods, including 
handover, medication reconciliation and 
discharge.

 – Coordination-plus methods, including 
multidisciplinary team, care management, 
disease management and other interventions.

 – Process and other improvement methods, 
including patient pathway flow redesign and 
integrated pathway improvement. 
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Coordination-only interventions

Handover – no cost data

Many studies and reports describe the development 
of different systems to improve handover (see Wong 
et al 2008), but few describe patient outcomes, and 
none give cost data that would allow assessment of 
savings. None reached E1 or E2 level of evidence, 
and many did not qualify for the E4 level of 
evidence. No systematic reviews were found. Only 
those that reported outcomes are noted below:

 – One early study, which was part of a larger RCT, 
describes a standard handover card for interns at 
a Mayo Clinic, USA (Lee et al, 1996). For this 
intervention, poor handover was reported on 
5.8% of 1,385 patient care episodes over 92 days, 
vs. 14.9% in controls. 80% of the interns said the 
standard card helped them stay organised and 
improved patient care (E3).

 – Webster’s 1999 study of a nurse handover 
intervention was of various changes to help 
nurses use new tools for handover at the bedside. 
Results show higher interaction and satisfaction 
for both patients and staff (E4).

 – A new handover approach to improve nursing 
‘bedside handover’ in a US medical centre was 
described by Anderson & Mangino (2006), who 
present data showing it reduced the amount of 
overtime and was assessed positively by patients, 
nurses and physicians. Nurses reported better 
understanding of patient care and physicians 
reported better satisfaction. The intervention, 
however, was a resource intensive change 
programme (unquantified) with seven steps (E4).

 – Another resource intensive intervention based 
on crew resource management and formula 1 
team principles was reported by Catchpole et al, 
(2007) for a paediatric surgery medical team to 
handover to an ICU team in one UK hospital. The 
procedure developed had four steps: pre-
handover, equipment and technology, 
information, discussion and plan and covers 11 
safety topics. Findings showed information 
omission was reduced from 2.09 to 1.07, duration 
of handover reduced from 10.8 minutes to 9.4 
minutes, and fewer technical errors (E3).

 – Petersen et al (1998) evaluated a computerised 
based handover implementation to improve 
continuity of care. The analysis of self-reported 
adverse events showed a reduction to 2.4% 
adverse events from 3.9%, with a trend in 
reduction of preventable adverse events to 1.7% 
from 1.2%. Odds ratio of adverse event reduced 
from 5.2 to 1.5 post-intervention. It was popular 
with doctors and gave quite strong evidence of 
improved patient safety, but no costings were 
reported (E3).

 – One UK hospital developed a simple computer 
word processor list for medical residents shift 
handover, covering: patient demographics, 
procedures and diagnosis, current treatment and 
potential problems, health status and tasks. The 
findings of the study by Harrison et al (2005) 
reported better documentation with a weekend 
plan and resuscitation decisions. User 
perceptions were that the form was 
straightforward and user friendly. But there was 
no improvement of weekend review or 
documentation of discharge date and some 
reduced detail about decisions regarding DVT 
prophylaxis was observed (E4).

 – A computerised handover system for 14 medical 
inpatient resident teams was evaluated by van 
Eaton et al (2005) using a RCT cross-over study 
design. The findings were that the quality of 
handover was reported by residents to be better, 
reduced pre-rounding time on photocopying 
from 24% to 12%, reduced team rounds by 1.5 
minutes per patient, and reduced the number of 
patients missed on resident rounds by half (5 to 
2.5 patients/team/month) (E3).

Handover – summary: Most studies are of more 
sophisticated interventions than just a new 
handover form, and most studies emphasise the 
need for a careful co-development of the system 
with users and for a number of interventions. Most 
studies were descriptive and presenting user 
satisfaction, self-reports or intermediate outcomes.
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Medication reconciliation (MedRec) – no cost 
data 

No costed studies were found of MedRec 
interventions but an indication of possible cost 
saving is provided by Rozich and Resar (2001). Their 
study reported decreased nursing time at transfer 
from the coronary care unit by 20 minutes per 
patient, and reduced pharmacy time at hospital 
discharge by more than 40 minutes with a MedRec 
system. Rozich et al (2004) reported that for each 
patient admission or transfer, nurses would 
sometimes spend over an hour attempting to 
identify what medications a patient had been 
receiving. This might involve obtaining a list of 
pre-admission medications from the patient or 
contacting the pharmacy or primary care physician.

There are a number of studies evaluating different 
paper and computer-based systems in different 
settings that have found significant reductions in 
medication errors or other process indicators – for 
example: 

 – Community hospital Kramer et al (2007), 
Coffey et al (2009), Wortman (2008).

 – Nursing home Stock et al (2009), Bails et al 
(2008), Varkey et al (2007), Agrawal and Wu 
(2009), Delate et al (2008).

 – Other reports are provided by, Rozich et al 
(2004), Rogers et al (2006), Vira et al (2006), 
Pronovost et al (2003), (2004), Paquette-
Lamontagne et al (2002), DeCarolis et al (2005) 
Nassaralla et al (2007) and Varkey et al (2007).

Those with computer blocking (Agrawal and Wu 
2009) or computer-based, but not electronic 
medical record-based, interventions (Wagner and 
Hogan 1996) were the most effective (Bails et al 
2008, Pronovost et al 2003, 2004 (ICU)), but the 
cost-effectiveness of these is unknown. (All but one 
was E4 evidence strength).

In summary, medication reconciliation reduces 
errors, and is likely to reduce adverse drug events 
and to save the extra costs and suffering caused by 
such events, if it is carefully co-designed with users. 
In particular, specially designed computer-based 
systems appear more effective than electronic 
medical record add-ons.

Co-location – costed studies

Co-location does not in itself increase coordination, 
but it does make it easier to achieve, because one 
professional is located at the same site or building as 
others dealing with the same patient group. The 
most common co-location interventions are for a 
specialist health or social worker to be based part- 
time or full-time with a primary care provider:

 – ‘Rev’: One Cochrane review of 38 co-location 
studies found three studies that considered costs, 
and found higher costs for some patient groups 
and lower costs for others, but that adding of a 
mental health worker to the primary care team 
overall did not have any significant effects on 
provider behaviour (E3, Bower 2000).

Specialist outreach clinics – costed studies

 – ‘Rev’: One review of nine studies of different 
designs evaluated specialist outreach clinics 
where one or more specialists visited a primary 
care or rural setting in order to increase 
collaboration between primary care providers 
and specialists (E3) Gruen et al (2003). Two 
studies found this coordinative strategy to cost 
less per patient (71 pence, and AUD$173). Two 
studies found it to be more expensive (US$487 
and US$296 more per patient), but one study 
which considered health outcomes found the 
outreach to be 7% more cost-effective. The review 
found overall that specialist outreach clinics can 
improve access (decreased cost, distance and 
travel time for patients), attendance at clinics, 
quality of care (adherence to guidelines and to 
treatment) and health outcomes.

Shared care – no cost data

 – ‘Rev’: One review considered arrangements 
where a GP and specialist communicated more 
than usual in providing care for patients (E4) 
Greenhalgh (1994) – see also NHSLN (2001). It 
found that care that is structured and supported 
by a liaison team of GPs and specialists can 
provide the same levels of care as that provided in 
hospitals. Successful schemes tended to have a 
trained, experienced liaison nurse responsible for 
coordinating, and a shared-care programme 
tailored to local needs and resources.
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Changing referral – no cost data

 – ‘Rev’: Two Cochrane reviews were made of RCT 
and other experimental studies of many types of 
interventions to improve referrals from primary 
care to specialists: education, organisational, and 
financial Grimshaw et al (2005), Akbari et al 
(2008). The conclusions of both were that two 
interventions were effective for improving 
appropriateness of referrals: guidelines for 
referrals distributed with standard forms with 
specialists involved in the education, or if a 
second opinion or enhanced services are 
provided before a referral (E2). There was not 
enough evidence to show which intervention was 
effective in linking primary care with specialist 
care or whether financial interventions changed 
referral rates, but ‘in-house’ second opinion and 
other intermediate primary care based 
alternatives to outpatient referral appear 
promising.

 – One US study of relations between primary care 
physicians and specialists, carried out some years 
ago (Davidson et al 1992), assessed a change in 
doctor payment from a low-cost fee for service 
system to either a high-cost fee for service system 
or a capitation-based budgetary system. It found 
a reduction in the number of non-primary care 
referrals by providers receiving capitation-based 
remuneration, but little effect among those 
receiving increased fee for service. Quality 
outcomes were inadequately assessed (E3).

Nurse–doctor collaboration and practice-based 
multidisciplinary care interventions – no cost 
data

 – ‘Rev’: Zwarenstein and Bryant (2000) (E4) 
conducted a Cochrane review of nurse – doctor 
collaboration interventions, but could not find 
studies that met traditional inclusion criteria. 
‘Collaboration’ was defined as sharing 
information, coordinating work, and joint 
decision making about aspects of patient care. 
However, two of the studies considered showed 
some evidence that structured nurse – doctor 
collaborations could reduce length of stay 
without adversely affecting mortality.

 – ‘Rev’: Zwarenstein et al (2009) conducted a 
review of five studies that evaluated the effects of 
practice-based interprofessional collaboration 
(IPC) interventions, such as multidisciplinary 
rounds, interprofessional meetings and 
externally facilitated interprofessional audit. 
Three of the studies found improvements in 
patient care such as drug use, length of hospital 
stay and total hospital charges (E4), while one 
showed no impact and one showed mixed 
outcomes. The review concluded that ‘practice-
based IPC interventions can lead to positive 
changes in healthcare, but further studies are 
needed to have a better understanding of the 
range of possible interventions and their 
effectiveness, how they affect interprofessional 
collaboration and lead to changes in healthcare, 
and in what circumstances these interventions 
may be most useful’.

Interprofessional education - no cost data

 – ‘Rev’: Three reviews considered evaluations of 
interprofessional education (IPE: giving training 
and education to professionals who learn 
together to improve the coordination of patient 
care by improving the way professionals 
collaborate with each other). Zwarenstein et al. 
2001 found all the studies at that time did not 
meet their inclusion criteria for quality of design. 
Reeves 2001 considered IPE for personnel caring 
for people with mental health problems and used 
wider inclusion criteria to consider uncontrolled 
studies of various types, and concluded that the 
evidence was variable and not strong for different 
approaches to IPE (E4). Irajpour’s 2006 review 
was of IPE for better pain management which 
found IPE to have some effectiveness for 
improving pain management and coordination, 
but gave no real indication of the best approach 
(E4). Overall, IPE has the potential to improve 
coordination and pain management and care for 
patients with mental health problems, but there is 
no strong evidence of the costs of IPE or potential 
savings (E4).
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Discharge planning only – costed studies

 – ‘Rev’: Discharge planning and providing needs 
assessments to post discharge services is not very 
effective, but providing care plans as well is 
slightly more effective. This was the conclusion 
from a review of 20 RCTs of different 
interventions which aimed to influence access to 
health and social care after discharge from 
hospital (E3, Richards 2003). The interventions 
assessed aimed to carry out and then pass needs 
assessments and care plans on, rather than 
themselves provide post-discharge care. Two 
studies with costs reported very old money 
values: both showed lower costs for patients 
receiving the intervention (US$8,956.44 vs. 
$9,262.20 (1989–1992 values) and US$3,630 vs. 
$6,661 1982–1996 values)).

Discharge planning only – no cost data

 – ‘Rev’: Different changes to discharge information 
transfer were found to improve process quality 
measures reported in the 18 intervention studies 
reviewed by Kripalan (2007)(E4), but none 
provided evidence of outcome quality or costs. 
Most of the interventions were discharge 
summaries or a change to how the summaries 
were sent.

Multidisciplinary team only – costed studies

 – ‘Rev’: Five RCTs in a Cochrane review that 
compared community multidisciplinary teams 
or community mental health teams (CMHTs) 
with standard care for severe mental illness found 
total costs that were 12–53% lower for 
multidisciplinary teams Simmonds et al (2001) 
(E1). The CMHTs were associated with fewer 
suicides, reduced hospitalisation and hospital 
stay and fewer losses to follow-up, but resulted in 
no differences in patients’ social functioning.

Coordination-plus interventions

‘Coordination-plus’ refers to combined 
interventions that include better coordination as a 
primary or key change alongside other changes, 
such as reminding practitioners to provide 
treatments or assertive monitoring. 

Nearly all multidisciplinary team models or 
interventions to improve teamwork include other 
changes such as care planning or use of guidelines, 
although often these are not made clear in the study 
reports.

In this review ‘teams’ were therefore classified as 
coordination plus interventions, although different 
team models involve more or less of the plus 
element, and most are evolved after the team is 
formed to use this structure to develop different 
team member coordination arrangements and other 
treatment enhancing methods made easier by the 
team structure (Øvretveit 1993).

Coordination-plus interventions are most often 
used for preventing hospital admissions and 
improving care for chronic diseases. Some US 
‘medical home’ models include coordination as a 
primary element, while for others, coordination is a 
minor element (Fields et al 2010).

Discharge planning plus – costed studies

 – ‘Rev’: A meta-analysis of 18 studies from eight 
countries found that discharge planning with 
support for older patients with congestive heart 
failure reduced readmission rates by about 25% 
and improved patients’ quality of life (E2) 
Phillips et al (2004).

 – ‘Rev’: Money was reportedly saved in seven RCTs 
examining nurse-led and team-based post-
hospital interventions for congestive heart failure 
that reported cost data. Readmission rates in the 
studies fell by between 22% and 45% (E3) 
McAlister et al (2001), Rich (2001) and Rich et al 
(1995). However, US studies later showed that 
these interventions are not cost-effective for all 
patients with congestive heart failure (E2) 
Congressional Budget Office (2004), DeBusk et al 
(2004). Those that reduced costs were those that 
started before or soon after discharge, focused on 
high-risk patients, and included face-to-face 
encounters with nurse care managers rather than 
telephone-only contact (Wagner 2004). But these 
reduced hospital income in the USA, and usually 
do not result in provider savings.
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 – ‘Rev’: A 20% median cost reduction was found in 
one review of 11 RCT studies of team 
coordination for stroke patient with early 
discharge from hospital, with a range of 4-30% 
cost reduction (E1) Langhorne (2005). There was 
significantly lower death or dependency in 
activities of daily living for teams coordinating 
discharge from the hospital and providing 
post-discharge care and rehabilitation at home. 

 – RCTs of the Transitional Care Model for older 
patients with complex needs leaving hospital 
show raised patient and family care giver 
satisfaction, and better physical health, 
functional status and quality of life. They also 
identified a 37% reduction in total costs 
(including those of the doctor, the hospital and 
home healthcare) and cost savings of US$4,845 
per patient, with total and average 
reimbursements per patient reduced with the 
Transitional Care Model compared to controls 
Naylor et al (1999, 2004) (E3). 

 – ‘Rev’: A review of coordination in primary 
healthcare settings found that team-managed, 
home-based primary care decreased costs for 
blood-pressure control, and lowered readmission 
rates and costs Barrett et al (2007) (E4).

 – Seven US medical home demonstrations with 
coordination as a primary element reported 
different improvements in quality, and savings 
per patient ranging from US$71 to $530 (self-
reports, summarised in Fields et al (2010) (E4)).

 – Early findings from UK ‘virtual ward’ pilots show 
that this intervention is likely to improve quality 
but may not save costs by preventing hospital 
admissions. The estimates for Wandsworth 
(London, UK) are £520,000 costs per year, with 
£180,000 savings in avoided admissions for the 
first eight months Rankin (2010) (E4).

 – Other primary studies (RCTs) show discharge 
coordination interventions can greatly reduce 
rehospitalisation (Coleman et al 2006 (a ‘care 
transitions intervention’), Jack et al 2009, and 
Naylor el al 2004 study already noted above with 
cost results for heart-failure patients). 
Importantly, some evidence from Peikes et al 
2009 15 RCT review suggest community-based 
coordination approaches are ineffective for 
reducing rehospitalisations.

Assertive community treatment for mental 
health patients – costed studies

 – ‘Rev’: Assertive community treatment (ACT) was 
defined as the ‘involvement of team medical 
personnel along with a case manager and team 
meetings to discuss treatment plans’ in a review 
by Latimer 1999 (E2). This review considered 34 
studies using a variety of design. The most 
consistent effect was reduction in hospital use, 
especially if carefully specified models were 
followed (‘Based on costs in Quebec, high-
fidelity assertive community treatment can cut 
costs if patients averaged more than about 50 
days hospitalisation yearly’). Overall, ACT 
appeared to have lower costs, but there was not 
enough evidence from the studies of saved costs 
from avoided admissions to make clear 
conclusions.

 – ‘Rev’: A later review also questioned the cost 
savings but confirmed the quality improvement 
of ACT (E1) Marshall & Lockwood (2000). It 
considered 26 RCTs of assertive community 
treatment for people with severe mental 
disorders compared to standard care, hospital-
based rehabilitation and case management. The 
review was not able to draw clear cost-
conclusions from the nine costed studies 
reviewed but some data suggested that ACT 
programs were more expensive. Patients 
receiving ACT were more likely to remain in 
contact with services and to be living 
independently, and less likely to be admitted to a 
hospital, to become homeless and to be 
unemployed when compared to standard 
community care. These findings were consistent 
when compared to hospital-based rehabilitation. 
There was insufficient data to allow for 
comparison to case management for patients 
remaining in contact with services and 
hospitalisation. 

 – ‘Rev’: Ziguras 2000 (E1) considered ACT and 
case management for severe mental illness in a 
review of 28 ACT and 16 case management 
studies. All studies in the community were with 
controls. Of the five costed studies, case 
management had lower total costs of care when 
compared to usual treatment. 



28    THE HEALTH FOUNDATION

Both ACT and case management reduced costs 
of care, family burden and family satisfaction. 
Case management increased admissions, but also  
decreased the total length of stay in the hospital.  
However, with ACT,the total number of 
admissions and the proportion of clients 
hospitalised were reduced. Overall, ACT was 
more effective in reducing hospitalisation 
compared to clinical case management.

Generally, the evidence to date suggests ACT is 
effective for caring for patients with severe mental 
illness in the community, but it is unclear from the 
research whether it reduces costs or whether it saves 
more than it costs. This may depend on how patients 
are chosen for the scheme.

Multidisciplinary teams – costed studies

 – ‘Rev’: A review of 10 RCTs, focusing mostly on 
those with mental illness or terminal illness, 
considered multidisciplinary teams, case 
management and outreach or home care for 
vulnerable populations at home, or community 
homes or in hospice (E1) Wadhwa & Lavizzo-
Mourey (1999). Compared to controls, half the 
studies showed no difference in costs. They 
showed significant differences between the two 
groups, with one reporting higher costs for the 
intervention group, but the quality of the cost 
data was insufficient to draw conclusions. None 
of the interventions consistently raised 
functional, clinical or psychological outcomes. 
Multidisciplinary outreach strategies were 
effective in reducing inpatient hospitalisations 
among patients with mental illness. Assertive 
case management was beneficial for this group, 
and improved their levels of satisfaction.

 – ‘Rev’: For heart-failure patients, 15 studies  
found that multidisciplinary teams saved costs 
and three were cost neutral, as reported in a 
review of 18 RCTs including seven studies of 
multidisciplinary team heart-failure clinics  
and eight studies of multidisciplinary teams 
 in a non-clinic setting providing follow-up (E1) 
McAlister et al (2004). Specialised follow-up  
by multidisciplinary teams reduced mortality, 
all-cause hospitalisation, and heart-failure 
hospitalisation rates. 

 The review identified that the factors critical to  
 success were specialist heart-failure nurses,  
 patient and caregiver education, and easy access  
 to providers trained in heart failure. 

 – ‘Rev’: Palliative care teams were found by one 
review of 44 different types of studies to increase 
quality, but cost savings were unclear (E2) 
Higginson (2003). Palliative care teams were 
defined as ‘two or more health care workers, at 
least one of whom had specialist training or 
worked principally in palliative or hospice care’. 
One study reported a cost-effectiveness analysis. 
Other articles reported costs and resource use, 
but the designs and data collected did not allow 
any conclusions about costs or savings for 
palliative care teams. There was a trend, but not at  
a significant level, towards better satisfaction and 
therapeutic interventions. (See also the Brumley 
et al 2007 RCT),

 – ‘Rev’: One review of seven studies of different 
designs of comprehensive multidisciplinary 
programmes for congestive heart failure found 
some weak evidence that they may save costs 
(Philbin 1999) (E2). Two studies reported lower 
costs in the intervention group resulting from 
fewer hospitalisations. Six studies reported that 
hospital admissions were reduced by 50–85%, 
and five showed improved functional status, 
aerobic capacity or satisfaction.

 – ‘Rev’: Some models of coordinated health and 
social care for older people can result in 
improved outcomes, client satisfaction and/or 
cost savings or cost effectiveness, according to 
review by MacAdam (2008) (E2). Kodner (2006) 
proposed that a key element of this was 
multidisciplinary case management, for assessing 
and planning client needs, providing a single 
entry point into the healthcare system, and 
packaging and coordinating services (E4).

Multidisciplinary teams – no cost data

 – ‘Rev’: A review of 141 studies for WHO Europe 
(Thornicroft and Tansella 2004) (E3) concluded 
that, for health systems with more resources, the 
evidence indicates benefits from ‘specialised’ 
CMHTs (primarily, ACT for patients with severe 
mental illness) or early intervention teams for 
early-episode psychosis. 
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ACT programmes reduced hospital use and  
improved patient satisfaction, but the study  
questioned whether benefits would be so great  
with the higher levels of continuity of care with  
UK alternatives to community mental health 
teams (CMHTs) (E2). The evidence reviewed 
showed that ‘generic’ CMHTs were  appropriate 
for health systems with ‘medium’ levels of 
resources, and improved treatment adherence 
and satisfaction, but after all team costs were 
considered there was no evidence of reduced 
symptoms, better social functioning or lower 
costs.

 – ‘Rev’: Gunn et al (2006) reviewed eight RCTs of 
‘complex system interventions’, including 
multidisciplinary teams and enhanced 
communication, to increase recovery from 
depression in primary care. Eight RCTs had 
drop-out rates of 5–50%, but all eight also 
reported an increase in the proportion of patients 
recovering from depression (ranging from 
10–33%) (E2).

 – ‘Rev’: A review of a variety of study designs by 
Wadhwa and Lavizzo-Mourey (1999) concluded 
that multidisciplinary teams and case 
management did not provide better outcomes 
than standard care for functional, clinical or 
psychological outcomes for the patients with 
either mental or terminal illness living at home or 
in community. However, multidisciplinary teams 
did reduce hospitalisations of patients with 
mental illness (E2).

 – ‘Rev’: Holland et al (2005) carried out an update 
of the McAlister et al (2004) review above. It also 
focused on RCTs of multidisciplinary teams for 
heart-failure patients (with most interventions 
involving symptom monitoring and self-
management advice) and patient education. The 
study also found that multidisciplinary teams 
had lower all-cause and heart-failure admissions, 
and lower all-cause mortality. More effective 
interventions included those with telephone 
follow-up or a home-based component, but 
patient risk and intensity of the intervention 
appeared not to affect outcomes (E1).

 – ‘Rev’: ‘What do we know about health care team 
effectiveness?’ was the question asked by this 
systematic review of the effectiveness of 
healthcare teams (Lemieux-Charles & McGuire 
2006), defined as ‘a collection of individuals who 
are interdependent in their tasks, who share 

responsibility for outcomes, who see themselves 
and who are seen by others as an intact social 
entity embedded in one or more larger social 
systems (for example, business unit or 
corporation), and who manage their 
relationships across organisational boundaries’. 
The review was of 12 studies of teams compared 
to standard; 12 multi-site field studies, and nine 
team redesigns. The conclusions were that teams 
appeared to improve care, and that staff 
satisfaction and perceived team effectiveness 
appeared to be dependent on collaboration, 
conflict resolution, participation and cohesion, 
but no detailed guidance could be drawn for 
designing teams from the studies (E3).

Case management – costed studies 

 – ‘Rev’: One early review defined case management 
for mental health patients as ‘outreach, 
identification, assessment and service planning, 
service linkage and monitoring, advocacy’ 
(Gorey et al 1998)(E1). Five of six costed studies 
found lower intervention costs for case 
management of ‘severely and persistently 
mentally ill people’. About 75% of case-managed 
care plans cost less than the average comparison 
care plan. In the 24 studies reviewed, about 75% 
of patients in a case management programme 
had better functional status, prevention of 
rehospitalisation and quality of life than 
comparisons.

 – ‘Rev’: another early review of 11 studies of case 
management for mental health patients reported 
different findings (Marshall 1998): case 
management increased costs to healthcare 
providers, on average doubling hospital 
admissions compared to normal care, but may 
reduce cost to society (E2). This was an early 
review of case management for people with 
severe mental disorders in the community, 
including six costed studies. There was some 
evidence that case-managed patients were more 
likely to remain in contact with services but case 
management did not reduce hospital admissions 
- the rate was twice as high with these patients. 
One study reported a higher medication 
compliance with case management, but no other 
significantly greater clinical or social outcomes. 
There was evidence that case management 
increased costs for providers, but might reduce 
cost to society.
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The conclusion was that the benefits over   
standard care were questionable ‘because a small  
advantage in numbers remaining in care is   
off-set by a large increase in admission rates, no  
obvious clinical gains and considerable   
uncertainty over costs.’ The evidence from this  
review is that case management is not a value  
improvement, but the number and quality of the  
studied reviewed mean the strength of evidence  
is not as high as the Gorey 1998 study above, but  
still achieved an E1 rating as all 11 were RCTs. 

 – ‘Rev’: In a review of case management for older 
people with congestive heart failure, of 17 studies 
with costing data, six showed significantly lower 
costs for case management-compared controls, 
six found no difference, and five did not report 
comparisons (Windham et al 2003)(E1).

Case management – no cost data

 – ‘Rev’: ACT is normally a case manager-based 
model which identifies and proactively treats 
patients in the community, defined in one review 
as involvement of team medical personnel along 
with a case manager and team meetings to 
discuss treatment plans’ (Latimer 1999). The 
results most consistently found in this review of 
34 studies of ACT for mental health patients was 
that it reduced hospital use, particularly if 
carefully specified models were followed (E2). 
For example, ‘in Quebec, high-fidelity assertive 
community treatment can cut costs if patients 
averaged more than about 50 days hospitalisation 
yearly’.

 – ‘Rev’: One review of mental health services 
considered both ACT and case management 
models, comparing both to controls (Ziguras and 
Stuart 2000) (E1). Both approaches reduced costs 
of care, family burden and increased family 
satisfaction. Of the five costed studies case 
management had lower total costs of care when 
compared to usual treatment. Case management 
increased admissions, but also decreased the 
total length of stay in the hospital. However, with 
ACT, the total number of admissions and the 
proportion of clients hospitalised were reduced. 
No cost data, but both ACT and case 
management reduced hospitalisation, with ACT 
being more effective in this. 

Overall, there was more contact of ACT clients 
with mental health services, fewer drop outs, 
improved family satisfaction and outcomes and 
fewer hospital days per client.

Case management for older people

 – In the United States, some well-evaluated 
programmes for older people have been found to 
reduce admissions and improve outcomes, and 
many have reduced costs to the health system. 
(See, for example, Kane et al’s 2003 evaluation of 
the US Evercare model). 

 – The evidence from UK and later reviews is less 
clear in part because of the UK case management 
approaches being different and because of 
increasing heterogeneity in newer approaches, 
especially when comparing programmes in 
different countries with different payment 
systems. US ‘Evercare’ models used intensive 
home nursing for patients when they became ill. 
One review of home-based care for older people 
found no effect on hospital admission (Elkan et al 
2001). 

 – The Johari et al 2003 broad international review 
of a range of integrated care for older people, 
found that some models can reduce admission 
rates and costs of care. Two other reviews found 
little evidence that case management can reduce 
use of health services (Hutt et al 2004, Singh 
2005).

Disease management – costed studies

Disease management, perhaps even more than other 
categories of interventions reviewed here, covers a 
large range of different types of scheme with 
multiple component interventions. Coordination is 
the main principle underlying the approach, but, in 
this authors view, the variety raises questions about 
how meaningful the evidence is which is provided in 
reviews and meta-analyses:

 – ‘Rev’: A meta-analysis of 67 studies of disease 
management programmes for asthma, diabetes 
or heart failure (Krause 2005) (E1) concluded 
that disease management is ‘economically 
effective’ – especially for severely and moderately 
ill patients. The study also found that some types 
of disease management programme, such as 
team-based programmes, are more economically 
effective than others. Economic effectiveness was 
a composite effect measure of cost, 
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hospitalisations, clinic visits and emergency 
department visits reported in each study. The 
meta-analysis found that, in general, disease 
management was economically effective, but 
there were significant differences in types of 
interventions. Team-based interventions were 
the most economically effective, with nurse-
based and self-managed less effective. Economic 
outcomes appeared to be better in interventions 
aimed at more severely and moderately ill 
patients than those for patients with mixed 
severity, and did not differ by disease type (heart 
failure, diabetes or asthma). Quality 
improvements were not assessed in detail.

 – ‘Rev’: In a review of disease management for 
depression, Neumeyer-Gromen et al (2004) (E1) 
defined disease management as incorporating all 
of the following: patient self-management 
education, provider education, collaborative 
care, routine reporting and regular feedback 
between different professions, interdisciplinary 
discussion of treatment options and supervision 
by specialists. Compared with usual primary 
care, disease management increased adherence 
to treatment, improved patient and provider 
satisfaction and significantly reduced depression 
severity, in different degrees of depression, 
settings and US populations. In six studies, cost–
utility ratios ranged from US$9,051 to $48,500 
per quality-adjusted life year.

 – ‘Rev’: Disease management for heart failure in 
the general population was the subject of one 
review of 19 studies (Whellan et al 2005). Of the 
10 studies that were costed, five showed 
significantly lower costs with disease 
management compared to usual care, one 
reported significantly higher costs, and four 
others found no difference between the two 
groups. Overall, disease management was 
associated with significant decreases in all-cause 
hospitalisation.

 – ‘Rev’: One review found that disease 
management for heart failure in older people had 
reduced costs in nine studies, and in two it had 
made no difference (E1) (Yu et al 2006). The 
review defined disease management as ‘using 
multiple interventions in a systematic manner to 
manage heart failure across health-care delivery 
systems’. The 11 ‘effective programs’ improved 
quality of life, decreased hospital readmissions by 
29%–85%, and were cost saving. 

Four significantly reduced mortality rates by 
28%–78%. Effective disease management 
provided a wider range of in-hospital care, was 
more likely to include home visits and ongoing 
surveillance and management, and involved 
multidisciplinary teams or care that included 
both a cardiac nurse and cardiologist.

 – ‘Rev’: Disease management with 
multidisciplinary teams and specialised clinics 
was reviewed by McAlister 2001 (E1). Three of 
the two studies with costings reported cost 
savings, reduced rates of admission and length of 
hospital stay (12 RCT studies reviewed general 
population). No effect was found on recurrent 
myocardial infarctions or all-cause mortality, but 
intervention patients were more likely to be 
prescribed appropriate medications. Five of 
seven trials showed significant reductions in 
cardiovascular risk factors of cholesterol, 
smoking cessation, blood pressure and possible 
higher quality of life.

Disease management – no cost data

 – ‘Rev’: The Norris et al. 2002 review compared the 
findings of 27 studies of disease management, 
‘organised, proactive multi-component approach 
to healthcare delivery...care is focused on and 
integrated across the entire spectrum of disease 
and its complications, the prevention of co-
morbid conditions, and the relevant aspects of 
the delivery system’ with 15 studies of case 
management ‘a set of activities whereby the needs 
of populations of patients at risk for excessive 
resource utilization, poor outcomes or poor 
coordination of services are identified and 
addressed through improved planning, 
coordination and provision of care’. The study 
found improvements with disease management 
that were consistent in the US and Europe with 
both community and managed care systems. The 
improvements found were in process quality 
indicators of glycemic control (drop by 0.5%, in 
screening and monitoring of lipid concentrations 
15.6% (range 4% to 39%), dilated eye exams [9% 
(range 3% to 20%)] and foot exams [26.5% (range 
11% to 54%)] (E2).

 – ‘Rev’: The Knight et al. 2005 systematic review of 
diabetes disease management programmes also 
reported positive findings and found a significant 
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mean reduction in patients’ glycated 
haemoglobin of 0.5% points, and that those with 
the highest reductions involved pharmacists 
counselling patients, and interventions to both 
physicians and patients (E2).

 – ‘Rev’: Generally, disease management did not 
improve functional status of rheumatoid arthritis 
patients, was the conclusion of a review of 11 
RCTs and studies with other designs 
(Badamgarav et al. 2003). However, the review 
found interventions lasting longer than five 
weeks gave significant improvements in patient 
functional status, but intensity of intervention 
did not affect functional status (E3).

Other coordination-plus interventions 

Integration interventions – no cost data

 – ‘Rev’: One study (Briggs and Garner 2006) 
reviewed ‘a variety of managerial or operational 
changes to health systems to bring together 
inputs, delivery, management, and organisation 
of particular service functions’. The conclusion 
from the five studies reviewed was that there was 
no clear evidence of the effects of integration on 
cost. One study found that costs per patient were 
higher than with usual care, while another found 
that integration interventions were less costly 
(E3).

 – ‘Rev’: Jeffery et al (2000) (E2) carried out a 
Cochrane review of integrated programmes for 
psychosocial treatment for people with both 
severe mental illness and substance misuse 
problems. The review considered six studies of 
integrated care programmes (with substance 
misuse treatment integrated with psychiatric care 
provided by the same team), and one study of 
case management with five hours a week 
substance misuse treatment groups. The review 
studied the effect of integrating services in a 
single location for patients with both mental 
illness and substance misuse issues. It found no 
strong evidence of different outcomes for any of 
the programmes compared with psychiatric 
treatment alone, but identified some evidence 
that a residential integrated programme was 
more likely to retain patients than non-
residential programmes.

 – ‘Rev’: A review of integrated care programmes or 
schemes for older people Johri et al (2003) (E4) 
did not find good evidence of outcomes, but did 

identify useful descriptions and success factors. It 
considered studies in different countries of 
community-based long-term care schemes and 
reforms to provide integrated care for older 
people. It identified the following common 
success factors in seven effective integrated care 
programmes: a single entry-point system, case 
management, geriatric assessment and 
multidisciplinary teams, and the use of financial 
incentives.

‘Organised cooperation’ – no cost data

 – ‘Rev’: Mitchell et al (2002) (E2) reviewed seven 
RCT studies of formal cooperation and liaison 
arrangements to involve and link family 
practitioners/GPs with specialist teams. It was 
not possible to draw conclusions about costs 
because the cost of creating the arrangements 
could not be calculated. There was some evidence 
of better physical and functional health 
outcomes, but this varied between the studies, 
with some interventions resulting in clear 
improvements for patients with chronic mental 
health conditions. Interventions in primary care 
and/or outpatient or home-care settings reduced 
use of A&E/emergency department, but hospital-
based interventions appeared to have little effect 
on their use. Interventions with greater 
integration with primary medical care and those 
targeting high-risk patients also appeared to 
reduce use of emergency departments.

Continuity of care interventions

 – ‘Rev’: Crawford et al (2004) (E3) carried out a 
‘narrative review’ of 60 studies (many of which 
were qualitative) of factors and interventions that 
helped or hindered continuity of care for patients 
with severe mental illness. These interventions 
included assertive community outreach and 
CMHTs. The review defined continuity as 
longitudinal (over a period of time, often 
involving continuity of provider) and cross-
sectional (continuity of care between different 
services or settings). However, it noted that most 
studies did not provide clear definitions. There 
were few experimental studies in this topic, with 
some non-randomised trials but mostly 
epidemiological or qualitative research. The 
review noted three meta-analyses of case 
management, assertive community outreach and 
CMHTs that showed that these interventions can 
prevent loss of contact with patients. 
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It concluded that care coordination was 
important for care between primary and 
secondary services, and between medical, social 
and other services.  (See also Parker et al 2010).

Telemedicine – no cost data

 – ‘Rev’: A review of tele-rehabilitation 
interventions in the community by Kairy et al 
(2009) (E4) found improved attendance and 
compliance. Only five of the studies examined 
costs. The review shows some early evidence of 
potential cost savings for the provider.

 – ‘Rev’: Remote patient management interventions 
hold great promise and show some evidence of 
providing coordinative value improvement. 
These include physiological monitoring, 
protocol-driven decision support, new provider, 
and telecommunications for providing services 
to patients distant in space, or time (Coye et al 
2009) (E4). The Parè et al 2007 review found 
monitoring of chronic disease accurate and 
positively affects patients’ attitudes, behaviour, 
and satisfaction, with lower in emergency 
department (ED) visits and hospital admissions 
across studies of pulmonary and cardiac disease, 
but varied in diabetes (E3). Reduced rehospitalis-
ations for heart failure was reported in four US 
hospitals from in-home monitoring and 
coaching after hospitalisation for congestive 
heart failure (CHF) at rates of 72% and all 
cardiac-related hospitalisations of 63% (Brookes, 
2005) (E4). Kaiser Permanente has also reported 
33%–50% lower cost of care delivery and 
increased patient satisfaction from early pilots 
Johnston et al 1997) (E4).

Rapid-access chest pain clinics

 – ‘Rev’: This is another model where improvements 
due to better coordination are difficult to separate 
out from other aspects of the model that appear 
to influence the improved outcome – primarily, 
in terms of faster treatment where needed. One 
review of investigation facilities for chest pain 
(Mant et al 2004) included nine studies of rapid-
access chest pain clinics. The (mostly weak) 
evidence suggested that this type of clinic might 
increase detection of acute coronary syndrome, 
enable earlier assessment of exertional angina 
and earlier diagnosis of non-cardiac pain, and 
could possibly reduce hospital admission for 
patients with non-cardiac pain (E4). 

However, the clinics had higher costs. A more 
recent study by Dougan et al (2001) indicated 
overall reduced costs for patient care, although 
the costing was based on doctors’ estimates of 
what the situation would be without the clinics. It 
argued that a daily immediate-access clinic could 
be the most effective approach for reducing 
unnecessary admissions for non-cardiac chest 
pain (Newby et al 1998).

Home healthcare and ‘hospital at home’ 
schemes

 – The coordination component in this category of 
interventions is possibly less central than in 
others but significant results have been reported 
from US Quality Improvement Organisations, 
which reduced the trend towards increased 
hospitalizations by developing interventions with 
home healthcare agencies (Rollow et al 2006).

Patient process redesign

One large category of interventions that aims to 
improve coordination, directly or indirectly, is that 
of process redesign or lean manufacturing 
interventions (Womack and Jones 1998 and 2007). 
As regards effectiveness, spend costs and savings, 
the evidence of these is sparse and mostly in reports 
from implementers (Ben-Tovim 2007, 2008, Boaden 
et al 2008).

Clinical Pathways: These aim to make practice more 
evidence based and improve sequential and parallel 
coordination by defining actions for different 
caregivers at different stages in the patient’s journey 
through a service. 

 – One Cochrane review of a variety of study 
designs (n=27) evaluating ‘structured 
multidisciplinary care plans used by health 
services to detail essential steps in the care of 
patients with a specific clinical problem’ (Rotter 
et al 2010). Compared to usual care (n=20) there 
was reduced in-hospital complications and 
improved documentation, and lower length of 
stay, but no evidence of differences in 
readmission to hospital or in-hospital mortality. 
Overall there were lower hospital costs, but a 
wide range from +261 US$ favouring usual care 
to -4919 US$ for clinical pathways (in US$ dollar 
standardized to the year 2000). 
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There was no assessment of whether lower 
hospital costs were associated with cost shifting 
to another health sector. Seven studies compared 
clinical pathways as part of a multifaceted 
intervention with usual care. No evidence of 
differences was found.

Other examples are:

 – Reinertsen (2006) reported a reduction of 
patients contracting pneumonia while on 
ventilator from 40 to two per year, using an 
intervention that included a coordination 
improvement, with costs reduced from US$1.6m 
to $0.1m (spend costs unclear).

 – Thompson et al (2003) identified a reduction of 
preparation time for antibiotics by four minutes 
per dose, giving nurse time savings of more than 
5,000 hrs per year, but with no costings.

 – Westwood and Silvester (2007) noted a 252% 
improvement in pathology productivity, with an 
estimated £365k in annual savings through 
earlier patient discharge, and delays in specimen 
reception being reduced from 13 minutes to one 
minute. 

These and other reports and studies show that there 
is potential to improve value – in part, through 
better coordination.

Large-scale programmes to implement 
and spread improved coordination

There are no systematic reviews of different 
strategies to scale up or spread successful 
coordination pilots or interventions, and very few 
studies generally on scale-up or spread methods 
(Øvretveit 2010a). This section presents higher level 
infrastructure or programme interventions to carry 
out clinical coordination interventions which 
provide some costing data.

 – One of the few detailed ‘spend cost’ studies of a 
large scale programme to improve coordination 
is by Liu et al. (2009). This study estimated the 
spend costs of a depression care improvement 
programme involving coordination changes in 
the USA public Veterans Administration (VA) 
system. The study considered all programme 
activities, including time spent reading e-mail 
and holding conference calls, payments to 
participants, and time of the technical support. 

The cost of implementation was US$100,000 per 
region for each of three regions - 85 % of these QI 
costs were for preparation and design. A third of 
the costs were on integration of the programme 
into the VA’s electronic health record system and 
the addition of the new model into standard 
policies and culture was also costly. The savings 
were not estimated. The report also was not able 
to assess whether spend costs would be less if the 
programme were replicated in other regions.

 – Other spend cost reports for wide-scale 
programmes with a major coordination 
improvement element include a similar 
depression QI programme in Kaiser Permanente, 
which spent US$166,503 for QI design and 
implementation in three practices (Rubenstein et 
al. 1995, 2002). The IHI estimates of costs for 
breakthrough collaboratives from an evaluation 
of three collaboratives on congestive heart failure 
or diabetes (Cretin, Shortell, and Keeler 2004) 
ranged from US$81,000 per organisation to 
US$148,000. In a similar depression 
collaborative, six privately funded organisations 
paid US$12,500 each to participate (Meredith et 
al. 2006)

One final item of note: Mitchell & Lang (2004) 
describe coordination as comprising the most 
important contribution that nurses make to patient 
safety. She suggests that this ‘integrative function’ is 
probably ‘a component of the oft-repeated finding 
that richer staffing (greater percentage of registered 
nurses to other nursing staff) is associated with 
fewer complications and lower mortality’. However, 
there is no evidence that extra nurse staffing for 
patient safety is more effective if that extra staffing 
time is focused on coordination, or that other 
methods and systems are more cost-effective.
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Chapter 6

Summary of findings

6.1  Under-coordination
Overall, this review found less evidence than 
expected about the amount and severity of poor 
quality resulting from under-coordination, and the 
evidence which did exist was not strong because 
causal links are not simple or direct. Even more 
striking was the lack of strong evidence about the 
cost of under-coordination. The evidence, however, 
is increasing and the potential cost appears to be 
high. The costs are possibly higher than for other 
large cost categories such as hospital-acquired 
infections or adverse drug events. Under-
coordination may account in part for these and 
many other types of adverse events and poor quality. 
Much of the evidence of cost of poor quality comes 
from part of the single studies of single subjects 
which have considered the business case for specific 
improvements.

6.2  Solutions?
There is some evidence that some categories of 
coordination change can improve process indicators 
of quality (for example, for medication 
reconciliation), but much less evidence of 
improvements to end outcomes such as cost and 
clinical outcomes (for example, for case 
management). There is great variation of specific 
interventions within one category of one type of 
coordination (for example, disease management), 
and the same term is used to describe many types of 
interventions. Many of the reviews of categories of 
interventions do not penetrate into the details of the 
differences in the types of coordination, or of how 
they were implemented.

In addition, many coordination changes include 
other treatment or patient activation interventions 
(termed above ‘coordination-plus’ changes), and it is 
difficult and possibly inappropriate to separate these 
and assess their different contributions to results.

6.3  Costs and savings
The review found very little evidence of the ‘spend 
costs’ to carry out these, or other coordination 
interventions. Often savings reports do not calculate 
‘spend costs’, or underestimate these costs. Often 
savings are potential savings which still need to be 
realised by a second ‘cash change’ – such as by 
redeploying personnel whose time is saved through 
better coordination, reducing staff or increasing 
income by treating more patients. There are a 
number of limitations with many costing studies, 
especially with the less research-based business case 
reports. These often do not take full account of all 
‘spend costs’, or of other’s costs and costs to society. 

Certainty about saving money and 
raising quality

Considering all the above, high certainty about 
achieving a coordination value improvement – 
saving money and raising quality by improving 
coordination – is not possible. The evidence should 
be viewed as giving indications of probable or 
possible value improvements, and the research as 
showing some of the choices. Much then depends 
on local adopters making their own estimates for the 
likely cost and quality results with their payment 
systems, given their adaption and implementation 
of the coordination change shown in the research.
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With the exception of electronic medical records, 
and some computer physician order entry systems, 
no evidence of other benefits, or of possible negative 
consequences of most coordination intervention 
(Harrison et al 2007) have so far been reported (for 
example, clinicians time spent on coordination then 
reduces the time they were able to spend using their 
specific skills to help the patient, in a way which led 
to lower quality). For example, Horwitz et al 2006 
propose that improving handovers can also 
contribute to building a safety culture, but there are 
no easy ways to measure and attribute any such 
changes to a handover intervention. 

6.4  Preventing unnecessary 
hospitalisation
One conclusion that stands out from the evidence is 
that the coordination schemes which are most likely 
to be value improvements are those that prevent 
unnecessary hospitalisation, especially those 
targeted at frequently admitted patients or high 
emergency care users. Some of these improve 
processes and outcome quality of care for patients 
and cost less to make and operate than the costs 
otherwise incurred by hospitalisation. 

However, a distinction needs to be made between 
preventable rehospitalisation for many types of 
surgical, medical and other types of patients 
(defined as 7-, 30-, or 90- day readmissions), and 
preventable hospitalisation for patients with chronic 
long-term illness, even though there is an overlap 
between these groups of patients. This distinction 
needs to be developed to take account of two sets of 
evidence:

 – Some community-based coordination 
approaches – especially disease management – 
can prevent unnecessary hospitalisation of 
patients with chronic illness and other complex 
needs, and can improve value if those patients 
most at risk of hospitalisation are carefully 
targeted.

 – Unnecessary rehospitalisation for a range of 
types of patients is more effectively prevented 
through hospital discharge schemes, often with 
hospital-based team supportive follow-up 

(Coleman et al 2006, Naylor et al 2004, Jack et al 
2009). (Peikes et al’s 2009 review of 15 RCTs 
suggests that care coordination interventions 
that are limited to community settings are 
ineffective in reducing rehospitalisation).

However, only some of these enhanced discharge 
and support schemes may result in value 
improvements; early findings from the UK virtual 
wards pilots show that they incur higher costs than 
savings (Rankin 2010).

Finally, this quote from a recent study suggests a 
possible practical strategy:

‘When the typical patient (US Medicare (i.e. over 
65)) has almost two chances in three of being 
rehospitalized or of dying within a year after 
discharge… ensuring that a follow-up 
appointment with a physician is scheduled for 
every patient before he or she leaves the hospital is 
probably more efficient than trying to identify 
high-risk patients and arranging follow-up care 
just for them’. (Jencks et al 2009)

6.5  Summary
Part 2 outlined the evidence found in the review of 
research about under-coordination and about 
possible improvements to coordination. Part 3 now 
presents different analyses of these findings which 
show the implications for different stakeholders. 



3
Practical implications, 
recommendations  
and analysis
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Chapter 7

Practical guidance and  
problem solving

7.1  Practical guidance
This third part of the review presents actionable 
improvements which follow from the evidence 
reviewed. The purpose of this review was: 

 – to give practical guidance for improving quality 
and saving money which was based on the best 
available evidence

 – to avoid giving misleading information about the 
effectiveness and savings of interventions by 
showing the strength of evidence behind 
recommendations and by emphasising that 
effectiveness and cost savings depend on context 
and implementation capability.

Tables 7.1 and 7.2 present an analysis of the findings 
which help readers consider the implications for 
action. Table 7.1 gives a way to match a problem to a 
possible evidence-based solution, as well as giving 
recommendations about practical local 
implementation. Table 7.2 shows specific patient 
conditions and the coordination value 
improvements that may be appropriate for them.

Guidance A: Matching the problem to 
the solution
Table 7.1 lists:

 – Problem. This refers to negative events 
experienced by patients and avoidable waste, 
caused by under-coordination.

 – Possible solutions, for which there is some 
evidence. Details of the strength of evidence are 
given in chapter six, summary of findings (p35).

 – Recommendations. This column gives specific 
advice about local action, emphasising the need 
to adapt and test any solution. 



Table 7.1: Matching the problem to a solution

Problem Solution evidence Recommendations

Generally, for all coordination problems and solutions

Patient harm, poor quality and wasted 
time and resources caused by under-
coordination.

Start by identifying patients most at risk 
or suffering due to under-coordination.

Evidence about methods and models 
of care that increase quality and reduce 
waste, but that cost less to implement 
than the savings or extra income they 
bring – either potentially or in the 
current financing system. 

Ideally, the evidence will also be about 
how to make the change, and the costs 
of making the change, not just whether 
the change improves quality and reduces 
costs.

Use the research to identify potential 
coordination value improvements and then 
estimate local cost, spend costs, and savings 
with the current financing system, or use a 
Return on Investment (ROI) calculator (NIII 
2010) or business case method (for example, 
Martin et al 2009, or Nolan and Bisognano 
2006). Consider establishing a cost and saving 
sharing agent (CaSSA) for situations where 
one provider gains from another provider’s 
spending on coordination improvement.

Matching patient need to provider coordination

Referrals: patients who are not referred 
to a specialist deteriorate and need more 
costly care, while others are referred 
unnecessarily. 

Delays: these often take place before 
specialist consultation.

Inappropriate referrals: inappropriate 
referrals to specialists cost money and 
uses appointments needed by other 
patients.

Co-location: on its own, co-location 
may not cost less, but it usually gives 
some quality improvement.

Consider which patients this solution would 
be most likely to benefit, and estimate 
costs and savings of co-location and which 
additional changes are needed and their costs 
to ensure the effective cross-working made 
easier by physical proximity then occurs.

Specialist outreach clinics: some 
schemes improved patient access 
(decreased cost, distance and travel 
time), attendance at clinics, the quality 
of care (adherence to guidelines and to 
treatment) and health outcomes, but 
some cost more than they saved.

If quality alone is important then this is a good 
option, but estimate the likely reduction of 
hospital admissions and the costs of avoidable 
patient deterioration in order to judge whether 
costs would be saved. 

Telemedicine: remote consultation, 
patient monitoring, proactive patient 
reminders or combinations of all these 
show great promise, and could be a 
coordinative value improvement if ICT 
infrastructure investments have already 
been made.

If someone else will pay for or share the costs 
of the system (and the high cost of running 
it), this can be a value improvement. Consider 
how much it would cost you to add video net 
access to specialists for specific patients, and 
likely savings. Consider home telemonitoring, 
if others can share or carry the costs of the 
system and if you can add the human actions 
that follow from the monitoring and have to 
pay only for staff time.

Changing referral practices: two 
strategies are effective to reduce high 
inappropriate referrals by type and by 
provider:
– second opinion or enhanced services 

provided before a referral
– guidelines for referrals, with standard 

referral forms and specialists 
involved in the education.

Other access-improving strategies 
for reducing delayed or non-referred 
patients include the two points listed 
above, but also specialist outreach, 
financial and transport changes and 
registers with case follow-up or case-
finding personnel.

Identify which referrers or patients have the 
highest inappropriate referrals, and consider 
costs and likely effectiveness of these two 
potential interventions identified (see left).

Identify delayed or non-referred patients 
and their providers, and assess the costs and 
quality impacts of different interventions, and 
the likely spend cost and impact of making the 
change.
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Problem Solution evidence Recommendations

Communications

Patients not treated or receiving the 
wrong treatment: information or 
responsibility is not clearly passed on by 
one provider to another.

Handover system: the evidence 
mostly refers to interventions that are 
more sophisticated than simply a new 
handover form, and show the need for 
careful co-development of the system 
with users and the importance of 
adopting a number of interventions. 
Most studies show higher user 
satisfaction and better intermediate 
outcomes. Only one study reported 
possible loss of patient details (Grainge  
et al 2005).

Find an effective handover system that others 
have developed, and use this as a basis for 
developing a system led by local users of the 
system and senior clinicians. 

Most manual and computer-based handover 
systems reduce avoidable harm, but often cost 
more to make and operate than they save. 
Much depends on how difficult and costly 
it is to add a well-tested paper system to a 
computer system.

Systems based on electronic medical record 
(EMR) only are less effective.

Adverse drug events and medication 
errors: providers do not know the 
patient’s prior medications, or do not 
review the full list in relation to the 
patient’s condition.

Medication reconciliation: MedRec 
reduces errors, is likely to reduce 
adverse drug events, and is likely to save 
extra costs and suffering caused by such 
events enough to pay for the cost of 
most manual and some computer-based 
MedRec systems.

Choose a MedRec suited to your service and 
adapt it and implement it collaboratively, 
following the examples of others. If it is 
properly co-implemented with high user 
involvement, savings are likely to cover costs 
and this will also help develop a quality and 
safety culture, which offers other benefits.

Inadequate discharge information: 
post-hospital providers receive 
insufficient information to plan the 
patient’s care.

Discharge planning: the spend cost to 
develop this can be significant, but can 
reduce provider costs through faster 
discharge. A discharge care plan on 
its own has a minimal effect on care 
following discharge.

Consider simple, low-cost improvement to 
discharge information designed collaboratively 
with post-hospital services. 

Develop any communication change with 
users, based on proven examples.

Coordination plus other changes

Inadequate after-care arrangements: 
patients are discharged without 
adequate after-care arrangements and 
may need readmission.

Discharge planning linked to after-
care: evidence suggests that this is more 
likely than patient needs assessment 
or planning by the discharging unit to 
reduce preventable readmission and 
rehospitalisation, costs and clinical 
deterioration.

Consider whether hospital-based or primary 
healthcare-based support for older patients 
with congestive heart failure or stroke patients 
could be provided, modelled on models 
proven elsewhere. Make local costings and 
plan for how to address the issue of hospitals 
losing income from readmissions which would 
be prevented.

‘Lost’ mental health patients: patients 
become lost in the system, or unstable 
and possibly a risk to others, with high 
cost of hospitalisation for acute crisis.

Assertive community treatment 
(ACT): three reviews show that ACT 
is effective for caring for patients 
with mental health problems in the 
community, but whether it is cost saving 
or saves more than costs is unclear from 
the research and may depend on how 
patients are chosen for ACT.

Assess how far it is possible to identify and 
predict patients likely to require admission 
that might be prevented by ACT. Assess 
whether ACT could be built into existing 
services and be effective at a lower cost 
than setting up a new ACT service. If local 
politics are important then this may be a good 
option, as it is likely to be cost neutral if well 
implemented, and there may be community 
resources to help if this is already a high-
profile issue.

Inconsistent or delayed mental health 
treatment: mental health patients in 
the community experience inconsistent 
treatment, or cannot access care until 
breakdown.

Community mental health teams: 
unclear or no effects on cost and 
quality outcomes, but a potential value 
improvement if patients who are at risk 
of hospitalisation are targeted and wider 
social costs are considered.

Calculate local costings for models that focus 
on preventing avoidable admissions. These are 
popular with users, but with generic models 
the costs are high compared to any savings.
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Problem Solution evidence Recommendations

Coordination plus other changes continued

Slow access to heart specialists: 
patients with heart failure lack rapid 
access to and support from specialists.

Multidisciplinary teams and 
education: teams offering follow-up 
with specialist heart-failure nurses and 
patient caregiver education can both be 
effective for reducing costs and raising 
quality for patients.

Consider this approach for heart-failure 
patients, and calculate local cost estimates.

Patient not knowing where to seek 
help: errors, harm, delays in treatment 
and waste take place due to patients not 
knowing who can best help and being 
too ill to struggle with the system, and 
due to providers having insufficient 
time to coordinate with others.

Care management: compared to 
process improvement, this is a lower-
cost, lower-risk way to superimpose 
coordination over existing structures. 
It can improve value if those patients 
who can benefit most are targeted to 
reduce preventable hospitalisation or 
length of stay. There is strong evidence 
of improvement to the process of care 
indicators, but evidence of clinical and 
cost outcomes is weak.

Consider current hospital costs and quality 
deficiencies for patients with severe mental 
illness, and estimate costs and benefits of 
targeted case management for these patients, 
and for older people with congestive heart 
failure.

Preventable deterioration: patients 
whose health deteriorates and may 
need hospitalisation due to lapses in 
treatment or lack of access to the right 
specialist during flare ups in their 
condition. 

Disease management: some schemes 
can prevent unnecessary hospitalisation 
and may improve quality of care 
and support. If patients are carefully 
selected, some disease management 
schemes may cost less than the cost of 
care if the patient deteriorates.

Consider seriously for severely and moderately 
ill asthma, diabetes or heart-failure patients 
at risk of preventable hospitalisation. Identify 
those patients most likely to benefit from 
proven disease management programmes and 
calculate local cost estimates.

Over-complicated processes: delays, 
waste and poor quality are caused by 
complicated processes involving many 
different steps, which hinder sequential 
patient coordination and flow.

Patient flow process redesign: 
there is inconclusive evidence and 
publication bias in relation to the 
many interventions grouped under 
this heading. This is an abstract 
label referring to many different 
types of changes. There are some 
relatively successful examples of 
value improvement, but only in 
special circumstances that may not be 
replicated elsewhere.

Only do this if you have the capability 
to project manage it well, with sufficient 
expertise, senior clinician and middle-
management involvement, and can 
consistently progress it over two years. It is a 
high-risk intervention but with the potential 
for high gain. Probably the most promising 
options to consider are integrated pathway 
models (built by enthusiastic clinicians) that 
require less radical process reorganisation. 
Remember that clinicians may need to 
respond to many different types of patients 
other than those in the patient flow process 
redesign.

Preventing unnecessary 
hospitalisation: patients are 
hospitalised when this could easily have 
been prevented.

Some coordination approaches cost less 
than hospitalisation and are preferred 
by some patients, and some have 
been found to result in better clinical 
outcomes.

Ensure that purchasers or some party takes 
the lead to identify target patient groups, 
collect service providers who could cooperate 
to prevent unnecessary admissions, agree 
aims, cost and saving sharing objectives, and 
choose and implement an agreed coordination 
strategy from the list in this review.

– information technology coordination improvements
– payment schemes for longer episodes of care
– shared-care schemes
– interventions for more appropriate referrals
– schemes for formal cooperation and liaison primary healthcare–specialist arrangements
– specialists located on site
– practice-based multidisciplinary interventions.

Other potential coordination value improvements that lack strong evidence
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continued opposite

Guidance B: Matching the patient conditions to solutions

The next table, 7.2, gives a way of finding, for a specific patient condition, the coordination value 
improvements that could be tested locally.

Table 7.2: Matching the problem to a solution

Patient need or condition Potentially effective coordination value improvements

NB: Effectiveness locally depends on context, implementation and monetising the change.

The E1–E4 gradings refer to the strength of evidence supporting the statement as described in the  
grading scale at section 3.2 above.

Asthma Some disease management programmes targeted at severely and moderately ill patients  
(E1, Krause 2005). 

Diabetes Some disease-management programmes targeted at severely and moderately ill patients  
(E1, Krause 2005) and for diabetes patients in the general population (E2, Norris et al 2002,  
E2, Knight et al 2005).

Possibly certain shared care interventions (E4, Greenhalgh 1994).

Depression Some disease management programmes targeted at severely and moderately ill patients  
(E1, Neumeyer-Gromen et al 2004).

Heart failure Some disease management programmes targeted at severely and moderately ill patients  
(E1, Krause 2005), and for heart-failure patients in the general population (E2, Norris et al 2002,  
E2, Knight et al 2005).

Multidisciplinary teams giving follow-up with specialist heart-failure nurses, and patient caregiver  
education (E2 McAlister et al 2004).

Some discharge planning programmes with support, for older patients with congestive  
heart failure (E2 Phillips et al 2004).

Some carefully targeted case management approaches for older people with congestive  
heart failure (E1 Windham et al 2003).

Nurse-led and team post-hospital interventions for congestive heart-failure patients (E3, Rich 2001 and  
Rich et al 1995, E3, McAlister et al 2001), but only if started before or soon after discharge, focusing on  
high-risk patients, and using face-to-face encounters with nurse care managers rather than telephone- 
only contact (E3, Wagner 2004).

Possibly remote patient management in-home monitoring and coaching after hospitalisation for  
congestive heart failure (E4 Brookes 2005).

Heart disease in the 
general population

Disease management with multidisciplinary teams and specialised clinics (E1 McAlister et al 2001),  
especially those with telephone follow-up or a home-based component (E1 Holland et al 2005).

Severe mental illness Some case management approaches targeted to particular patients (E1 Gorey et al 1998, E1 Ziguras and  
Stuart 2000, but questioned by Marshall 1998 (E1).

Possibly assertive community treatment (improves quality but lower costs uncertain, E2 Latimer 1999  
(E2), (E1 Marshall and Lockwood 2000, Ziguras 2000 E1).

Older patients with 
complex needs leaving 
hospital 

Transitional Care Model (TCM) (E3, Naylor et al 1999 and 2004, (and for other patients E3,  
Coleman et al 2006).

Older patients in the 
general population

Some disease management programmes (E2, Yu et al 2006).
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Table 7.2: Matching the problem to a solution

Patient need or condition Potentially effective coordination value improvements

NB: Effectiveness locally depends on context, implementation and monetising the change.

The E1–E4 gradings refer to the strength of evidence supporting the statement as described in the  
grading scale at section 3.2 above.

Stroke Team coordination giving early coordinated discharge from hospital and providing post-discharge care 
and rehabilitation at home (E3 Langhorne et al 2005).

Hospital patients Some handover systems, if carefully co-developed with users and using a number of methods to  
implement (E4).
Some approaches to medication reconciliation (E4).
Some clinical pathway approaches (E3).
Some rapid response teams (or medical emergency teams, or critical care outreach teams).

Many types of patient in 
primary health care

Some specialist outreach clinics (E3 Gruen et al 2003). 

Possibly specialists located on site in primary healthcare – especially mental health workers  (E3, Bower 
and Sibbald 2000).

Possibly schemes for formal cooperation and liaison arrangements to involve and link UK primary 
medical practitioners with specialist teams, especially those targeting high-risk patients (E2 Mitchell et al 
2002).

Possibly tele-rehabilitation interventions in the community (E4 Kairy et al 2009) and remote patient 
management (E4 Brookes 2005).
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Chapter 8

Research recommendations

8.1  Introduction
This chapter notes limitations of the research 
identified by this review, and makes specific 
recommendations for future:

 – research into under-coordination
 – evaluation research into clinical coordination 

interventions
 – research into costs of clinical coordination 

interventions
 – research into patient–provider and carer 

coordination
 – research into other areas, including how to 

finance coordination improvements, whether 
ICT can benefit coordination, and how rapidly to 
spread effective improvements.

8.2  Research into  
under-coordination
The research consistently identifies waste, harm and 
sub-optimal quality resulting from under- 
coordination. It reveals that the size and seriousness 
of the problem is at least equal to that from each of 
the categories of over-, under-,  and misuse- of 
interventions. Some subject-specific research, such 
as hospital-primary care coordination, provides 
empirical data, but the amount and quality of the 
evidence is limited. In addition, there is little strong 
evidence about the cost of under-coordination. 

The challenges in estimating these costs and the 
need to adopt different perspectives and timescale 
have been noted. But these are opportunities and 
invitations for innovations in research and in 
funding for research.

The limitations are not only in the amount of data, 
but also the degree of certainty that many of the 
studies provide about whether or how much under-
coordination is associated with patient and cost 
outcomes. This is related to underdeveloped 
theories or models showing pathways through 
which coordination influences intermediate and 
final outcomes, and a lack of awareness about how 
theory could improve the research and of different 
research designs. The lack of such models makes it 
more difficult for those implementing interventions 
to adapt the interventions in their setting. Models 
and theories could provide implementers with an 
understanding of pathways of influence which they 
could reproduce, and in this way help them to adapt 
the intervention rather than mimicking exactly a 
coordination change elsewhere (Øvretveit 2011c, 
Øvretveit 2011b, Øvretveit et al 2011).

Exact specification of different types of under- and 
optimal- clinical coordination is at the early stages, 
and there is great potential to advance the field with 
measures, operational definitions and definitions of 
standards. Another gap is in empirical research into 
the coordination requirements of patients with 
co-morbidities, and in studying whether 
combinations of conditions occur commonly in 
many patients, and how these are responded to 
(Fortin et al 2007).
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Recommendation: prioritise  
research into ‘critical coordination 
instances’ 

 – Use previous research and expert consensus to 
identify which types of coordination, and for 
which patients, are most critical for both 
optimum care and reducing resource use (critical 
coordination instances), for patients in acute 
hospitals, those who are recently discharged, 
people with long-term conditions or with 
multiple morbidity, and for the early detection of 
people at risk of preventable health deterioration.

 – Fund and carry out empirical research into these 
critical coordination instances, informed by 
theory that relates coordination through care 
processes to outcomes, in order to quantify the 
number of patients affected by under-
coordination, and the clinical, cost and other 
consequences.

 – Prioritise research into the coordination 
requirements of patients with co-morbidities, in 
order to identify common combinations, 
different coordination options, and the groups 
for which coordination is most critical.

 – Make more use of existing measures of under-
coordination and effective coordination to 
provide needed data, to help develop and use new 
measures, and to develop evidence-based 
standards for clinical coordination.

 – Fund and carry out a wider comprehensive 
overview which allows comparisons of 
coordination problems and costs across all 
patient groups and services, including grey 
literature and current projects.

8.3  Evaluation research into 
effectiveness of clinical 
coordination interventions 
The review found similar limitations in the 
evaluation research into coordination 
improvements. Organisations are using many types 
of changes that are thought to improve different 
types of coordination, but there is very little 
evidence of their effectiveness for improving process 
indicators, and even less for improving the main end 
outcomes of resource use, clinical quality and 
patient satisfaction.

This is not because there is not enough research – 
the review showed that there is a growing body of 
research into many types of coordination 
improvement. It also showed the limitations of RCT 
design, even for answering efficacy questions about 
coordination changes, but also for answering 
effectiveness, implementation and generalisation 
questions. The lack of usable evidence is in part 
because of underdeveloped theory and research 
designs for studying clinical coordination changes 
which can discover pathways of influence, and an 
over-reliance on a limited set of experimental 
designs for conducting research and which do not 
give answers for practical questions.

Most research does not sufficiently distinguish the 
content of the coordination change from the 
implementation of the change. It subsumes both as 
‘the intervention’, and does not well describe either. 
Neither do many studies properly recognise the 
different types of intervention within one category 
type (such as handover or disease management), 
and the different ways in which one specific 
intervention can be implemented – or which context 
factors are critical for its success. Few studies aim to 
test or study the same change in different settings to 
discover generalisability (Øvretveit 2011c, Øvretveit 
et al 2011). As a result, the research is often 
inconclusive and does not provide adequate answers 
for practical change.

A further gap is the lack of independent costed 
evaluations of the growing number of private 
‘coordination-plus’ interventions in different 
settings. A few such evaluations have shown some 
do not achieve their promised better outcomes. One 
US employer-benefits assessment found that private 
disease management providers overstated their 
return on investment by over 50% (Anderson 2005).

The observations made in the Whellan et al (2005) 
review of evaluations of disease management 
interventions were similar to those made by other 
reviews of coordination interventions:

The positive outcomes of the studies used in this 
analysis will be difficult for many providers and 
health care organisations to achieve. Lack of details 
about the intervention design creates a significant 
amount of uncertainty about the resources 
required to replicate the results. None of the studies 
considered societal costs such as patient or family 
time spent participating in the intervention.  
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The economic benefit that a provider, health care 
organisation, payer, or society will achieve with 
DM [disease management] remains uncertain.

The variation in the geographic location of these 
studies, with significant differences in health care 
systems and reimbursement, increases the risk that 
implementing a strategy proven successful in one 
location will provide similar cost reductions in 
another. (Whellan et al 2005)

Recommendation: more theory-based 
and user-focused evaluations that 
provide more practical guidance

 – Make more independent and costed research into 
private ‘coordination-plus’ schemes, in different 
settings, especially the many different types of 
disease management programmes. 

 – RCT research reports need to provide better 
descriptions of the content of the coordination 
change, the implementation and the context, to 
increase the reader’s understanding of exactly 
what was evaluated and enable translation to 
other settings. (Glasziou et al 2008)

 – Carry out more quasi-experimental and 
naturalistic research to develop theory about how 
a coordination change is best made, how the 
changes influence behaviour and intermediate 
activities, and thus influences end outcomes. 
(Øvretveit 2011c, Øvretveit et al 2011b,   
Øvretveit et al 2011)

 – Take advantage of natural coordination 
experiments to identify the most and least 
successful, and make descriptions and 
explanations. Such experiments need to build in 
useful comparative research as part of the 
funding and designs, in order to build knowledge 
that would also be useful for spread.

 – Assess the advantages and disadvantages of 
separating care and coordination for particular 
patients and designing specific systems for them 
(for example, many disease management 
schemes), compared to models that retain such 
patients in existing care systems but allow 
enhanced coordination to be added (some case 
management models).

 – Involve informed practical users of research in 
defining the questions they need answered, and 
in assessing whether research can deliver, or is 

delivering already, what they require, so that it 
can be more helpful to them.

8.4  Research into costs and 
savings of coordination 
interventions
The review found some research had compared 
costs of new coordination approaches to usual care. 
However, most of the research did not quantify the 
spend costs of different parties to make the changes, 
or the savings, gains or losses to different parties. 
Generally, estimates of costs and of savings or losses 
to different parties were either absent or unreliable 
in business case studies, overly complicated and 
difficult to use in economic studies, or specific to the 
details of one type of funding system. The resource 
challenge facing healthcare makes research in this 
field of limited value if it does not address resource 
questions. 

Recommendations: develop return-on-
investment science and carry out more 
and better estimates of the resource 
implications of care coordination 

 – Include resource estimations as part of 
evaluations, and as the default for evaluation 
research, rather than as an afterthought. 

 – Develop and provide to researchers and 
practitioners simple descriptions of methods for 
estimating problem costs, intervention costs, and 
savings and losses, to different parties in different 
financing systems, in order to enable them to take 
account of resources in proposing, monitoring 
and evaluating coordination changes. Simple 
computer spreadsheet models could allow 
decision makers to input different financing 
scenarios, in order to discover at which level 
payments make the intervention cost saving.

 – Prioritise studies that focus specifically on 
potential and actual savings of coordination 
changes, so as to help others decide how best to 
invest the limited time and finance for changes, 
and to make more informed decisions about 
investments, policies and regulations. Designing 
such studies with an eye to the studies’ return on 
investment could make more finance available 
for the research. 
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8.5  Other research observations 
and recommendations

Research into coordination between 
patients, providers and carers

Broader definitions of care coordination are needed 
which include patients and informal carers. Initial 
and mostly observational research suggests that 
considerable quality and cost improvement can 
result from change to provider–patient relations 
(Foot & Maybin 2010). More research into different 
types of enhanced patient communication, 
activation and participation – that include costings 
– would help decision makers make more effective 
choices, given the many competing claims about 
these interventions which do have a strong face 
validity.

Does information and communication 
technology improve coordination?

Information and communication technology (ICT)
not only has potential, but is being viewed as the 
main way to improve clinical communication about 
individual patients in an increasingly fragmented 
and complex system which has fewer resources and 
care personnel. Electronic medical and health 
records are seen as a important way to facilitate 
coordination. ‘Over-promise’ and ‘underperform’ 
are terms often associated with ICT, but 
independent empirical evidence is lacking, both into 
implementation and outcomes for ICT-based 
coordination, including unintended negative 
outcomes. 

One significant gap in knowledge is whether, or 
how, any improved communication brought by ICT 
changes collaborative behaviour and patient 
outcomes, as well as data about its cost-effectiveness. 
Although the high capital and operating costs are 
much commented on, hardly any independent 
research has examined these costs in relation to the 
benefits for different parties. 

Another area for research is whether heightened 
concern about security of patient information is in 
fact leading to providers having less access to 
necessary information. It is possible that 
cumbersome access security is too time consuming 
for providers to use. 

Another issue for research is the way patient privacy 
may be used by different parties to advance and 
defend their interests rather than to protect patients.

Do finance systems affect coordination?

Another gap noted in this review is the lack of 
research into financing coordination improvements. 
There are a number of general studies that have 
considered the effects of different reimbursement 
systems and other payment systems for providers. 
However, few have considered how these systems 
affect coordination, or have studied systems aiming 
to improve coordination – especially between 
different services or facilities paid in different ways.

Few have considered schemes to provide investment 
capital for coordination improvement or have asked 
how returns on investment over time can be secured 
with different providers, and sometimes payers, 
involved. The generic term used in this report for 
such schemes is ‘cost savings sharing agencies’ 
(CaSSAs). No research has considered Social Impact 
Bonds (Social Finance Organisation 2009).

What are the best ways to spread an 
effective coordination improvement?

A fourth gap noted is the lack of research into spread 
or scale-up of coordination improvements. There 
are no systematic reviews of different strategies to 
scale up or spread successful coordination pilots or 
interventions, and very few studies generally on 
scale-up or spread methods (Øvretveit 2011b). 

Would more innovative research 
provide more useful answers to some 
questions?

The following quotation is from one of the reviews 
examined for this report, and most of the others said 
the same:

The review suggests that X interventions can 
improve healthcare processes and outcomes, but 
due to the limitations in terms of the small number 
of studies, sample sizes, problems with 
conceptualising and measuring coordination, and 
heterogeneity of interventions and settings, it is 
difficult to draw clear conclusions or generalisable 
inferences about the key elements of X and its 
effectiveness.
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Certainly better designed and described RCT 
studies could provide better information for 
decision makers, but cannot answer many of the 
questions. More innovative evaluation research 
methods are required, some of which include 
collaborative and action research approaches. The 
time has come for research to provide more 
practical value, and to stop spending resources on 
research that cannot provide more informative 
answers to pressing questions. 

Recommendations for the agencies which finance 
research are given in the next chapter, which 
provides research-informed recommendations for 
different stakeholder groups.
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Chapter 9

Practical recommendations  
for different groups 

9.1  Analysis
This chapter presents some general findings, and 
then makes research-informed recommendations 
for different groups: patients, providers, 
purchasers, regulators and agencies that fund or 
carry out research.

Each conclusion is qualified, and will depend on 
the specific intervention in the general category of 
interventions (termed the ‘intervention label 
name’), how the finance system works, and local 
implementation efficiency and effectiveness.

9.2  Conclusions about 
coordination interventions
Some of conclusions about certain coordination 
interventions considered in the review were that:

 – Co-location or forming a team is unlikely to 
increase quality and reduce waste or costs, 
unless other specific procedure changes are also 
made to ensure coordination. Neither is 
assessing the patient’s needs following discharge, 
unless additional actions are taken to enable the 
services who take over care to provide for these 
needs.

 – Disease management can reduce severity of 
depression and adherence to treatment in 
patients with mental illness, glycaemic control 
in diabetic patients and mortality and 
readmission rates in patients with heart failure.

 In some cases, it can reduce hospitalisation 
costs and can improve value for a purchaser. 

 – Case management can improve outcomes for 
patients with mental health problems, heart 
failure or diabetes. Careful patient monitoring 
accounts partially for some of the effects, but 
there is no clear evidence about which other 
activities and training may be important, and 
there are great variations between study findings 
and models evaluated. No conclusions about 
cost savings can be drawn from the conflicting 
evidence.

It was not possible to make other, clearer, 
conclusions about the relative advantages of 
different coordination approaches. Many 
approaches involved a combination of coordination 
and other interventions, and many interventions 
were poorly described in the research. There is little 
evidence about which combinations are most 
effective for different purposes, and many different 
outcome measures and costing methods are used in 
the research. 

The sections below present the author’s view of the 
implications of the evidence for different 
stakeholder groups. These are presented as a 
starting point for debate, and to encourage 
discussion within these groups about the action 
they might take to improve coordination and to 
counteract the pressures which are currently 
reducing coordination.
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9.3  Recommendations 

Patients

There are large differences in how well different care 
providers communicate and collaborate with others 
in caring for patients. There is evidence that 
professionals and services do not always know what 
care patients have been receiving, and do not pass 
on information about their care.

Often this is because many providers do not have a 
system that quickly helps them to find out who is 
caring for the patient, and to work more effectively 
with those professionals. Patients often have to 
compensate for the absence of such a system, by 
passing on the information themselves. But this is 
only effective where the patient is able, or feels well 
enough, to do so.

Patients would be advised to think of coordination 
in the same way that they think of treatments. The 
effectiveness with which a service identifies the 
professional with the relevant expertise and brings 
him or her to the patient, and how well the service 
then connects that professional with the other care 
providers, is as important to the patient’s health and 
experience of care as the particular treatment they 
receive. Conflicting advice and treatments can cause 
harm.

Some information about how well providers 
coordinate care is available from safety and quality 
indicators collected about providers on public 
websites. Patients can use this when choosing a 
provider, or to change to a provider that shows that 
it can coordinate their care.

Patients are advised to always ask what information 
the provider has, check that they have the correct 
details, and ask them to coordinate with others who 
are providing their care. It is a good idea to bring 
along any medication they are taking, and to check 
that the provider has written down the details. 
Asking providers what they are doing to improve 
communication while ensuring security of personal 
health data can encourage providers to make 
improvements, and shows that patients are aware of 
the issues. 

New information technology within health systems 
may be reducing the amount of information which 
providers have access to, which has both positive 
and negative consequences. Some reduced access 
might not be in patients’ interest and may be 
motivated by the interests of professions and IT 
departments. If a patient feels confident in the 
security of internet personal health data sites, such 
as Google health, then putting health data on such a 
site and giving selected providers access to it can 
overcome the difficulties that providers can have in 
accessing the data patients want them to have. But 
there has not yet been research into how well this 
solution works. 

Providers

Providers are advised to use the evidence as a 
general guide, before making estimates for their 
service. The research evidence shows what they 
might expect from an intervention, but each service 
will be different. The impact could be plus or minus 
50% of that shown in the research, or more. 
Research has identified the types of quality problems 
to look for that could be reduced at a cost less than 
the cost of the quality problem. But providers will 
need to get and use data from their service about the 
size of each problem, the wasted time, and the 
financial cost of the problem to the service.

Also, the service might be financed differently to the 
one in the study. It might not have to bear the cost of 
the problem, or it may even receive extra income 
from the problem caused. For example, a 
readmission caused by a too-early or poor discharge 
may bring in income that may be lost if 
improvements are made to patient discharge. For 
this reason, it is important that providers are aware 
of how they are rewarded or penalised for different 
quality problems, and need to work with purchasers 
to make changes towards value-based financing that 
rewards rather than punishes them from doing the 
right thing.

Calculating one’s own estimates is especially 
important for assessing the likely ‘spend cost’ of the 
solution. The result is likely to be different from that 
of the service cited in the study. Each service will 
need a slightly different solution, which will need to 
be implemented in a slightly different way, both of 
which will use more or less resources than those at 
the study site. 
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Even a standard handover checklist will need to be 
modified for different services and types of 
handover. 

Similarly, research shows that for a solution to be 
effective it needs to be adapted to the service in 
question. Research is also showing why this is so, 
and how to carry out the adaptation. The causes of a 
coordination problem in one service will be 
different in their specifics to those in another, even 
though they may be generally similar. Research can 
propose likely causes, and can help providers start 
an analysis of causes. But problems are never due to 
just one cause, and a solution has to involve 
multiple changes in order to address the different 
causes. The research does not give a detailed road 
map. Only by knowing the specific causes in a 
service can the provider then design the 
combination of solutions for the causes.

Purchasers

When purchasers pay for the consequences of 
problems caused by under-coordination within a 
service, or between services, they are wasting 
money that could be used for other patients. The 
challenge is knowing which problems cause the 
most suffering and waste, and which are resolvable 
at a cost proportionate to the likely savings. This 
review offers some indications, but the practical 
challenge is to gather details of the specific services 
and patients covered, and then to set local purchaser 
strategies to address these. This will include:

 – identifying those patients most likely to benefit 
from improved coordination where the cost 
savings also are high

 – selecting provider performance indicators 
which can be used to track the indicators and 
outcomes most influenced by coordination

 – revising payment systems to avoid penalties and 
give incentives for effective coordinative actions 
– to pay both for investments in changes and for 
continuing activities and extra time needed

 – sharing costs and savings – either through a 
purchaser venture capital fund or by 
outsourcing to a cost and savings sharing agent 
(CaSSA) the tasks of agreeing a project, 
monitoring expenditure and savings, and 
sharing the resulting savings or costs. 

Regulators

The evidence is that under-coordination is costly in 
terms of unnecessary suffering and wasted 
resources. It is part of a regulator’s mission and duty 
to act on this evidence in order to protect patients 
and to help reduce the costs to purchasers and 
providers. 

Regulators have a powerful influence and a key 
leadership role, especially in stimulating improved 
coordination between different provider services. 

The research suggests specific actions that 
regulators can take, which includes:

 – developing measurable process-of-care 
standards for coordination within and between 
services

 – setting safety and quality goals targeting 
coordination problems shown in the research

 – developing and using appropriate indictors of 
coordination performance. 

Regulators influence on providers has both good 
and unanticipated negative consequences. 
Regulators sometimes underestimate the costs of 
compliance. For this reason, collaboration with 
providers and other stakeholders, and pilot testing, 
is necessary.

Agencies that fund or carry out 
research

The extensive McDonald et al (2007) review of 
coordination noted that:

‘A dearth of evidence surrounding the efficacy and 
cost-effectiveness of various care coordination 
programs are pressing issues facing decision 
makers. They want practical answers about what 
to implement to improve care coordination, and 
yet the field is only just emerging as an area of 
concerted study from a conceptual as well as a 
pragmatic perspective.’

Four years later, there are more studies – but not 
necessarily better practical answers. Chapter 8 
described the main gaps and limitations in the 
research, in conceptualising and measuring 
coordination; in empirical data about the size and
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 consequences of different types of under-
coordination; in limited data about effectiveness and 
cost of intervention and savings, loss and profit 
results; in theory of the links between coordination 
and intermediate and final outcomes; and in 
descriptions and evaluations of programmes to 
spread effective coordination approaches. 

These gaps are attractive opportunities for research 
funders and researchers to be in the forefront of a 
new field. Some gaps in knowledge can be reduced 
through better RCTs, but many require new research 
methods that are more suited to understanding 
relationships between people and behaviour in social 
systems, and for quantifying resource use, waste and 
savings. Innovation in research and in research 
funding is required to provide practical answers, 
both to stimulate action and to help actors in the 
field, who are already making changes, to make 
better-informed decisions.
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Chapter 10

Conclusions and  
author’s comments

10.1  Conclusions
There is evidence that better coordination of 
providers’ care can save money and improve quality 
for patients. But it depends on which way is used to 
coordinate, and how well the approach is 
implemented. Savings depend on whose 
perspective is taken and how providers are paid 
– often providers spending the money on better 
coordination with others do not make savings.

Many changes for better care coordination have not 
been well evaluated, so it is important to consider 
promising as well as proven changes. Also, a change 
found to have little effect in one place may work 
somewhere else - no evidence does not mean that a 
change cannot save money and raise quality.

There is evidence also that better coordination 
combined with other changes can save money and 
raise quality. These include: models of care to 
prevent hospital admissions (disease management, 
case management, and multidisciplinary team- 
based approaches) and other chronic care and 
illness-prevention models. The most cost-effective 
approaches are those which use good data to 
identify the patients most at risk of deterioration, 
which actively reach out to help these patients, and 
effectively coordinate the right type of care and 
self-care services.

Changes in payment systems, regulation, 
professional education and codes of practice are 
needed to create environments to encourage 
coordination. These changes are needed to 
counteract the increasing fragmentation and 
pressures to neglect coordination.

It is possible that those who suffer most from 
under-coordination are people who are poor, 
vulnerable and/or from ethnic minorities. The 
avoidable deterioration of their health is likely to 
result in high costs for public systems. Researchers 
have neglected these groups, perhaps even more 
than health providers have. 

10.2  Author’s comments
As healthcare and payments become more 
fragmented, and resources become fewer, providers 
tend to focus more on their own tasks, and less on 
passing on information and adjusting their work to 
others. Without coordination, specialisation 
becomes a danger rather than a benefit. Adverse 
events and poor quality increases, adding costs and 
leading to bureaucracy to enforce procedures 
which do not solve the problems of under-
coordination. Purchasers are able to take an 
overview and see the waste, but appear powerless to 
influence significant changes, and appear 
committed to micro-payment systems which do 
not reward coordination. Everyone waits for 
information technology to solve the problems. 

Improving coordination is about relationships 
between people, which is why it is difficult. Changes 
affect relationships between individual 
professionals, who often have set views about 
others. The changes demand extra time from 
professionals when time is at a premium, and when 
they often do not believe the change will benefit 
either them or patients: ‘People don’t call back and 
we don’t have time to chase them’.
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Adding to quality an equal emphasis on saving 
money, or making profit, is not because the author 
wants to save the government money or help 
shareholders. It is because quality improvement 
needs financial incentives in a tight financial climate 
to speed and scale up proven improvements. The 
double benefit of higher quality and lower costs 
from value improvement can unite professionals, 
managers, payers and patients to give the time and 
energy which has often not been committed for 
quality improvement on its own. But, as the research 
shows, the types of changes have to be carefully 
chosen and made for particular local patients and 
settings if they are to save money and raise quality.

The future of healthcare is as team enterprise 
between people. Under-coordination is a symptom 
of volume-cost healthcare based on discrete care 
items provided by individual professionals and 
services in separate buildings, working on a piece-
work basis. Future healthcare is a value 
improvement system, which makes the whole 
healthcare outcome for the patient greater than the 
sum of the help which each provides, and which 
supports a patient to be independently healthy or 
more active in their care.
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Appendix 1

Acronyms

Acronym Explanation
A&E Accident and emergency 
ACT Assertive community treatment
CMHT Community mental health team
ED Emergency department 
EMR electronic medical record
ER Emergency room 
GP General practitioner (family practitioner in the USA)
ICT Information and communication technology
IPC Interprofessional collaboration
IPE Interprofessional education
MedRec Medication reconciliation
RCT Randomised controlled trial
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