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FOREWORD
The NHS is a national asset that reduces inequalities and enhances social cohesion. It also provides the context to
promote and enable biomedical science. The scale of the current financial challenge increasingly risks the quality and
comprehensive nature of that service.
The current state of the NHS is unsustainable. The less the gap is closed the greater the health inequalities will be,
the more waiting times will rise, and the less comprehensive the offering. The greatest challenge for us all is how we
can help to reduce that gap and best preserve clinical quality, improvement in population health outcomes and
patient experience.
UCLPartners is committed to supporting resilience and sustainability across the health and social care system. This
document is an important contribution to local discussions and decisions on where to focus efforts and interventions
to maximise the impact for local people and, in doing so, ensure a future for the NHS in England.

Professor Sir David Fish
Managing Director, UCLPartners
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EXECUTIVE SUMMARY
The NHS Five Year Forward View challenges the healthcare system to build on previous efficiency savings and
streamline efforts to generate £22 billion of savings over the course of the current Parliament(1). Locally, health and
social care leaders are working to understand where best to focus efforts. This pragmatic review set out to
understand whether there are interventions for which there is strong evidence of cost savings without compromising
quality of care and therefore should be considered for implementation.
OBJECTIVE
Identify interventions that are cost effective and /or cost saving without compromising quality of care, and that
should therefore be considered for delivery by health and social care systems across England.
There are two important distinctions to make when reviewing the content of this report. Firstly, interventions that
are cost-effective are not cost saving unless they have a negative incremental cost effectiveness ratio. It may be that
interventions in this review are more cost effective than existing practice, and should therefore still be considered.
Secondly, where savings are identified, commissioner savings do not equate to provider savings. Due to large fixed
and semi-variable costs, which cannot be removed when marginal activity decreases, it is often very difficult for
providers to realise these savings. This is an important consideration for whole system planning, and Accountable
Care Organisations, which this report has used as an example model.
METHODOLOGY
The broad scope and limited time frame required a pragmatic approach to performing the review. We developed a
framework of domains, in consultation with academic leaders, that categorised potential areas for cost saving
interventions and then performed a meta search utilising a variety of databases and sources. We used the iCAT SR
tool (Intervention Complexity Assessment Tool for Systematic Reviews) to assess the complexity of each intervention
in order to help identify those most likely to face specific implementation challenges.
FINDINGS
The team screened 9,127 records for inclusion, 83 were considered and 56 finally selected. These interventions span
different settings of care and different time horizons for impact, from short to long term. The interventions were
grouped into 11 categories:
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There are several limitations to the approach. Much of the data are from non-UK studies. Some cost estimates may
vary heavily depending on the degree to which some or all of the intervention components are already being
performed. There have been relatively few meta-reviews on cost-effective interventions with most literature
focusing on specific specialities, regions or models of care.
Parallel initiatives by NHS Right Care and Commissioning for Prevention may indicate priority areas based on existing
performance and analysis of potential impact. Coupled with local analysis of the population and system
performance, this can inform priority areas for a specified geography or population. The findings from this pragmatic
review can be considered for implementation - reviewed alongside existing practice and planned interventions when the relevant domains have been identified as priority areas for local populations and systems. It may be that
many of the domains in this report are relevant, or only a subset.
IMPLICATIONS
The variation in practice, local delivery patterns and the consensus opinions of clinicians will be important factors in
determining the scale of the opportunity to reduce costs for a local health economy. Successful implementation will
require ensuring ownership and engagement from across the system, putting in place systems and processes to
reinforce the required behaviours, regular monitoring of impact, and partnership working.
Local health economies are encouraged to:
•
•
•
•

•

Identify priority areas through analysing local population need and service delivery
Once priority areas have been identified, understand the variation in practice, local delivery patterns
and gather the consensus opinions of clinicians to confirm interventions
For the identified priority areas, evaluate the outputs of this pragmatic review to consider interventions
that might be applicable
Utilise a prioritisation framework for determining interventions to pursue. The STAR (socio-technical
allocation of resources) tool is one example; it considers the scale of impact that interventions have on
costs and on the population’s health
Monitor implementation progress regularly, utilise peer-to-peer challenge where possible, and adapt
implementation methods based on feedback and progress as required

CONCLUSIONS
The interventions described in this pragmatic review provide potential opportunities for health and social care
systems to challenge existing practice and find opportunities to achieve cost savings without compromising care
quality. Identifying which interventions to invest in will depend on existing practice and opportunities for
improvement. Utilising prioritisation tools will provide support for decision makers. Accountable Care Organisations
are uniquely placed to take a whole system perspective, facilitating investment across different settings to achieve
maximal benefit for patients and populations.
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BACKGROUND
The National Health Service (NHS) in England is facing unprecedented pressures from a combination of fiscal
austerity, rising demand for healthcare and rising costs. The NHS Five Year Forward View challenges the healthcare
system to build on previous efficiency savings and streamline efforts to generate £22 billion of savings over the
course of the current Parliament(1).
The search to identify novel ways of delivering care that are cheaper, more sustainable and maintain high quality has
therefore become a priority for providers and policy makers. Accountable Care Organisations (ACOs) have been
proposed as a potential vehicle for realising this vision and are being developed in several areas of England having
become a major part of the US healthcare landscape(2). By gathering relevant providers and stakeholders together,
ACOs aim to establish higher quality and more cost-effective mechanisms of delivering healthcare that transcend
traditionally established primary-secondary care boundaries. In this report ACOs have been used as an example
method of moving towards population and place-based systems of care(3). The content of this report is equally
relevant to systems who are not considering an ACO model, but aim to deliver place-based care.
UCLPartners is one of the largest academic health science partnerships in Europe with wide ranging responsibilities
that include scientific discovery, healthcare innovation and improving the health outcomes for over six million
people in London and the south west of England(4). Two geographies within the partnership are developing proposals
for ACOs, with growing interest in other areas:
•
•

The boroughs of Barking and Dagenham, Havering and Redbridge are united as one of five London
devolution pilots, with an ACO at the heart of their ambition
Led by NHS West Essex CCG and Essex County Council, an ACO has been proposed in West Essex to
accelerate integration and personalised care for local people.

For both of these geographies, like much of the NHS, there are significant financial gaps to close. There is a parallel
requirement for submission to NHS England of Sustainability and Transformation Plans (STPs) from 44 footprints
across England by June 2016. This increases the need for and relevance of systematically gathered evidence on
interventions that are either cost effective or may deliver cost savings without compromising quality. The content of
this pragmatic review is intended to provide information to local systems that are currently generating assumptions
for business case analyses, and will inform future development in an increasingly austere health economy.

OBJECTIVE
The primary objective of this report is to identify interventions that are cost effective and /or cost saving without
compromising quality of care, and that should therefore be considered for delivery by health and social care systems
across England.
Addressing this objective is intended to provide valuable information that can inform the development of local
answers to the broader question:

“How can local health economies improve population health and produce
efficiency savings in the short to medium term?”
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We initially considered a further objective to identify interventions that healthcare systems should decommission or
reduce activity of. We intended to use the ‘Croydon Procedure’ list (which has since been incorporated into the
more recent 2007 ‘Save to Invest’ Executive Summary by the London Health Observatory)(5). However the nonevidence based construction of the original Croydon Procedure list meant that it was unlikely to be helpful for
English systems looking to determine which procedures to limit activity of. We have included the search work we
conducted in Appendix 4 to highlight those areas for which we were able to identify changes to the evidence for the
benefit of those Clinical Commissioning Groups (CCGs) that have already used the list to inform local access based
commissioning criteria.
There are two important distinctions to make when reviewing the content of this report. Firstly, interventions that
are cost-effective are not cost saving unless they have a negative incremental cost effectiveness ratio. It may be that
interventions in this review are more cost effective than existing practice, and should therefore still be considered.
Secondly, where savings are identified, commissioner savings do not equate to provider savings. Due to large fixed
and semi-variable costs, which cannot be removed when marginal activity decreases, it is often very difficult for
providers to realise these savings. This is an important consideration for whole system planning and Accountable
Care Organisations.

METHODOLOGY
General approach
The broad scope and limited time frame required a pragmatic and modular approach to performing the review.
Compared to a traditional systematic review in which one question is posed and answered, we used a series of
targeted searches with an intentional focus on specificity over sensitivity.
We developed a framework of domains based on the expert consensus of local academic and clinical leaders. All the
domains were thought to directly or indirectly target cost saving measures across the patient journey. We performed
a meta search that provided broad coverage of these domains utilising a variety of databases and sources.

Sources of evidence
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The primary databases used for the search were:
•
•
•
•
•
•

PubMed
Cochrane Database of Systematic Reviews (CDSR)
NICE (National Institute for Health and Clinical Excellence) guidance including technology appraisals and
clinical guidelines
NHS Economic Evaluation Database (NHS EED)
Database of Abstracts of Reviews of Effects (DARE)
Health Technology Assessments (HTA)

Where more specific information was required, we also searched the following sources:
•
•
•

Database of promoting health effectiveness reviews (DoPHER)
Relevant reports from the Department of Health, other UK governmental departments and UK based
non-governmental organisations (NGOs) for example: King’s Fund, Nuffield Trust etc.
Direct email enquiries with relevant authors where limited information was provided by published data.

Appendix 1 contains the detailed search strategy.
Assessment of complexity of intervention
Health care interventions vary considerably in terms of their complexity and corollary challenges for
implementation.
We applied a new tool, the iCAT SR (Intervention Complexity Assessment Tool for Systematic Reviews), to assess the
complexity of interventions identified within each domain. The tool has not yet undergone extensive user testing or
evaluation but has been through a development and consultation process involving experienced systematic review
authors. Information captured by the tool was used to guide explicit consideration of contextual and implementation
factors(6). The domains and structure of the iCAT SR are shown in Appendix 3.
Inclusion and exclusion criteria
The inclusion and exclusion criteria are necessarily broad to allow flexibility when engaging with multiple types of
records (e.g. a variety of types of scientific article, governmental reports). Where a systematic review provided
overlapping evidence with original articles, we preferred inclusion of the systematic review.
Inclusion criteria
•

Original article, systematic review or official report providing evidence on an intervention or initiative
that delivers cost savings, or the potential to do so via a reduction in wasteful practice, and is broadly
applicable to the setting of an ACO.

Exclusion criteria:
•
•
•

Record superseded by a more inclusive record (i.e. review versus original article or more recent
publication)
Intervention clearly not relevant to an ACO
Intervention is outdated and would not be appropriate for consideration of implementation in the
current health system.
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Data extraction
The focus of this pragmatic review was predominantly qualitative rather than quantitative, and interventions were
prioritised on the basis of applicability to ACOs in the NHS. We extracted and tabulated the following data for
included records:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Author, year and citation details
Study design
Domain
Population
Setting
Intervention
Comparator(s)
Outcome(s)
Evidence of cost effectiveness
Quality of evidence (modified NICE approach; see Appendix 2)
Applicability (modified NICE approach; see Appendix 2)
Complexity of intervention (graded via iCAT SR tool; see Appendix 3)
Barriers to implementation
Who invests?
Where are cost savings / efficiencies realised?
When are savings realised?

Cost conversion
For reporting purposes, all costs were converted from study country and year to UK 2016 currency values using a
publicly available online conversion tool available at http://eppi.ioe.ac.uk/costconversion/default.aspx(7).
The source costs are available in Appendix 5.
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FINDINGS
Our search strategy for identifying interventions that might be cost-effective and/or deliver cost savings to health
systems retrieved 9,127 records which were screened for inclusion. Of these, 83 records were initially considered for
inclusion, with 56 finally selected. We graded applicability, quality and complexity using the checklists mentioned in
the methodology sections and detailed in the appendices.
The interventions identified by our search spanned a wide range of specialties. However, they were generally
concentrated in the domains of preventing chronic ill health and reducing admissions. There was no directly
applicable evidence identified relating to workforce planning or computing. The interventions also covered a wide
spectrum of complexity from simple single component initiatives to multi-faceted quality improvement programmes
acting at several different levels of the healthcare system.
The quality of the 56 studies was variable (low=1, moderate=13, high=42). The six cohort studies were all of
moderate quality and mostly limited in the domains of selection bias and performance bias. Of 30 economic
evaluations, 7 were of moderate quality with potentially serious limitations based on limited time horizon
assessment, selection bias and unclear reporting. The remaining 23 economic evaluations were all of high quality.
There were 14 randomised trials of which all but one which were of high quality, although blinding was difficult or
impossible in many trials and it was not always clear to what degree performance bias may have affected results.
The low quality trial had inadequate randomisation method and it was unclear if allocation concealment had been
achieved. The six reviews assessed were generally of high quality but limited by the quality of individual component
studies as judged by the review authors.
While the quality of the studies was generally high, the overall applicability of the evidence to English ACOs was
questionable given the contexts in which the studies were performed. This is covered in greater detail in the
discussion section of the report.
Summaries of the included studies and their key cost-effectiveness results are described in table 1, categorised by
specialty. Eight of the studies showed a negative incremental cost effectiveness ratio, indicating cost savings; these
are highlighted in yellow.
PRISMA flow diagram
Records identified through
database searching
(n = 9,127)

Records screened
(n = 9,127)

Records excluded
(n = 9,044 )

Full-text articles assessed for
eligibility
(n = 83)

Full-text articles excluded, with reasons
(n = 27 )
Significant overlap with included
study (14)
Not applicable to ACOs (7)
More recent evidence available (3)
Not clearly cost-effective (3)

•
•
•
•

Studies included
(n = 56 )
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Cardiovascular

Diabetes

Musculoskeletal

Reduction of inpatient
costs

Reduction of length of
stay

Citation
no.
Intervention

Reduction of admissions

Year

Prevention of chronic ill
health

Studies

Cost measure

Cost implication

Time horizon

Applicability

Complexity

Quality of
evidence

Usual care

Long

Moderate

High

High

Usual care

Long

Moderate

High

High

Long

Moderate

High

High

Long
Long

High
High

Moderate
Moderate

High
High

Medium

Moderate

High

High

Medium

Moderate

High

High

Comparator

Barton

2011

8

Population prevention measures

✔

✔

van Wier

2013

9

Lifestyle intervention

✔

✔

Eriksson

2010

10

Lifestyle intervention

✔

✔

Costs per gained Quality
Adjusted Life Year (QALY)

£1,275 to £3,679

Edwards
Lovibond

2013
2011

11
12

Exercise programme
Hypertension screening

✔
✔

✔
✔

ICER
Cost saving per patient

£12,536
£60 to £347

Stewart

2012

13

Home vs. clinic management of heart failure

✔

Lower hospital costs

£9 per day

Pandor

2013

14

✔

ICER

£12,289

Irish HIQA
Mayer

2015
2013

15
16

✔
✔

ICER
ICER

£17,138
£7,784

Usual care
24-hr-Holter monitoring

Long
Long

Moderate
High

High
High

High
Moderate

Hopkins

2011

19

Home telemonitoring vs. telephone support for
heart failure management
Screening for atrial fibrillation (AF)
24 hour vs. 7 day monitoring for AF detection post
CVA/TIA
Chronic kidney disease outpatient management

The control group was given both verbal
and written information about exercise
and diet at 1 group meeting
Usual care plus information leaflet
Nil; only different forms of intervention
compared
Specialised CHF clinic-based intervention
(CBI)
Usual care

✔

ICER

-£33,978

Usual care

Long

Moderate

Moderate

High

Gillett
Kahn

2012
2010

20
21

Usual care
No screening

Long
Long

High
Moderate

High
High

High
High

Hoerger

2007

Long

Low

High

High

Smith

Long

Low

High

Moderate

Long

Low

High

High

✔
✔

Savings

£43,000,000 to £257,000,000
depending on intervention
Incremental Cost Effectiveness -£44,016
Ratio (ICER)

✔
✔

✔
✔

ICER
ICER

£1,920
£7,415

22

Lifestyle measures for diabetes prevention
Optimal age and frequency of screening for
diabetes
Screening and diabetes prevention programme

✔

✔

ICER

2010

23

Modified diabetes prevention programme

✔

✔

ICER

£6,503 to £7,560 depending on No intervention
population
£2,614
Comparison to standard DPP (diabetes
prevention programme) which involves
more individualised dietary and excercise
advice, compared to mDPP which provides
more genaralised advice applicable to
many

Bertram

2010

24

Drug and lifestyle intervention post screening for
diabetes

✔

✔

ICER

Pollock

2013

25

Bariatric surgery for obese patients with diabetes

✔

✔

ICER

Hurley

2012 26.27 Knee pain cognitive behaviour therapy (CBT)
programme
2010
28
Lower back pain CBT programme

✔

Investment cost

Lamb

✔

ICER

Whitehurst

2012

29

Stratified approach to lower back pain
management

✔

ICER

Majumdar

2011

30

Post wrist fracture management

✔

Majumdar

2009

31

Osteoporosis case manager post hip fracture

✔

Padula

2011

32

Pressure ulcer prevention

✔

Savings (lifetime per 100
patients)
Savings (lifetime per 100
patients)
ICER

✔

✔

11

£11,132 and £11,650 for
metformin and lifestyle
respectively
£3,728

No intervention

Usual care

Medium

High

High

High

£2,252 investment 90% likely
cost effective
£1,956

Usual care

Medium

High

Moderate

High

Standard active management strategy
which involves the discouragement of rest,
promotes activity and appropriate
medication

Medium

High

Moderate

High

£489, -£1,265, £51,416 for
high, medium and low-risk
groups respectively
£16,159

No stratification and best practice

Medium

Moderate

Moderate

High

Usual care

Medium

Moderate

Moderate

High

£166,500

Usual care

Medium

Moderate

Moderate

High

-£1,095

Usual care with inconsistent adherence to
the guidelines (inbuilt variation in the
model).

Medium

Moderate

High

Moderate

Mental Health

Richards
Nordgren
van den Berg

2016
2014
2011

33
34
35

Collabroative care for depression in primary care
Internet delivered CBT for anxiety in primary care
Opportunistic depression screening in primary care

McCrone

2013

36

Early intervention teams for paediatric psychosis

Tadros

2013

37

RAID team for reducing psychiatric length of stay

2001

38

Johansson

2008

39

Sach

2012

40

Nurse delivered home exercise programme for
primary prevention
Community based elderly safety promotion
programme
Community based secondary prevention of falls

Huang

2012

41

Ebm

2014

43

Gutt

2013

44

Faria

2013

45

Keenan

2014

Palliative

Brumley
Pham

2007
2014

Smoking

Coleman

2010 49,50 Relapse prevention

Bauld

2010

51

Barnett
Christenhusz

2014
2012

Lisspers

2014

Purshouse

2013 55,56 Screening and brief interventions in primary care

✔

Neighbours

2010

✔

Sugery

Alcohol

Reduction of inpatient
costs

✔
✔
✔

Robertson

Falls

Reduction of length of
stay

Citation
no.
Intervention

Reduction of admissions

Year

Prevention of chronic ill
health

Studies

✔
✔

Time horizon

Applicability

Complexity

Quality of
evidence

Medium
Medium
Medium

High
High
Moderate

Moderate
Low
Low

High
High
High

Short

High

High

High

High

High

Moderate

Moderate

Moderate

High

Cost measure

Cost implication

Comparator

£14,248
£6,889
£1,260

Usual care
Usual care
No intervention

£4,982

Short
Long

✔

✔

ICER
Societal earning per QALY
ICER per Disability Adjusted Life
Year (DALY)
Cost saving

✔

✔

Bed day savings

43 to 64 bed days

Care provided by generic child and
adolescent mental health services
(CAMHS)
Usual care

✔

Cost per fall prevented

£100

Usual care

✔

ICER

-£197

Usual care

Long

Moderate

High

High

✔

Cost saving per patient

£1,637

Usual care

Medium

High

Moderate

High

✔

Cost saving per patient

£104

Short

Moderate

Moderate

Low

✔

✔

ICER

-£1,567

Standard rehabilitation program post-op
once a day for 40 min
Usual care

Short

Moderate

High

Moderate

✔

✔

Cost saving per patient

£1,251

Short

High

High

High

ICER

£7,903

Initial conservative treatment with delayed
cholecystectomy
Continued medical management

Medium

High

High

High

✔

Preoperative home rehabilitation programme for
knee surgery
Early goal directed therapy for high risk surgical
patients
Early vs. delayed laparoscopic cholecystectomy
✔

46

Laparoscopic fundoplication vs. medical
management for reflux disease
Bundle to reduce surgical site infections

47
48

In-home palliative care
End of life care delivered at home

✔
✔

✔

✔

Cost saving per patient

£2,473

Usual care prior to bundle implementation

Short

Moderate

High

Moderate

✔
✔

✔
✔

Cost saving per patient
Cost saving per patient

£6,003
£2,536

Usual care
Usual care

Short
Short

High
Moderate

High
High

High
High

✔

ICER

-£1,064, £329, £2,464 for
bupropion, nicotine
replacement therapy (NRT),
varenicline respectively

Usual care

Long

High

Moderate

High

Individual vs. group counselling

✔

ICER

Nil; comparison between two groups

Long

High

Moderate

Moderate

52
53

Extended CBT, Extended NRT, both or usual care
High versus medium intensity cessation
programmes in COPD patients

✔

Long
Medium

High
High

Moderate
Moderate

Moderate
High

54

COPD primary care clinics

£2,789 and £5,149 for
pharmacy and group support
respectively
£4,502
£516 vs. £528 for high vs.
medium intensity interventions
respectively
£1,594

Medium

Moderate

High

Moderate

£1,216 (GP approach) and
£7,142 (practice nurse
approach)
£6,723

Usual care

Long

High

Moderate

High

Medium

High

High

Moderate

57

Motivational interview for adolescents presenting
to A&E with alcohol abuse

✔

ICER
Costs per program

✔

Cost saving
ICER

✔

ICER

12

No further smoking cessation service
Medium-intensity treatment (Minimal
Intervention Strategy for Lung patients
[LMIS])
Usual care

Standard screening programme which
involves a single interview at ED with at
risk presentations.

Obesity

Other

Reduction of inpatient
costs

Reduction of length of
stay

Citation
no.
Intervention

Reduction of admissions

Year

Prevention of chronic ill
health

Studies

Time horizon

Applicability

Complexity

Quality of
evidence

Usual care (by GP/primary care
professional)
Comparison between three groups

Long

High

Moderate

High

Long

High

Low

High

Usual childhood nursing service from their
local Area Health Service, consisting of
one home visit by a community nurse
within a month of birth plus visits to the
local clinic. The control group also
received home safety information sent by
mail at 1, 3, 5, 9, and 18 months.

Long

Low

High

Moderate

Usual care (prior to adoption of the
intervention)
Usual care

Short

Moderate

High

Moderate

Cost measure

Cost implication

Comparator

Fuller

2014

58

Commercial weight loss programme

✔

ICER

-£1,133

Hersey

2012

60

Internet CBT / telephone programme for weight
loss

✔

ICER

Hayes

2014

61

Early childhood intervention to reduce weight

✔

ICER per unit BMI avoided

Between £662 and £809 for
groups 1 and 2, £1,397 for
group 3
£2,070

Zaubler

2013

62

Inpatient delirium intervention

Total cost savings

£608,550

Community occupational therapy for dementia
patients and their carers
Pharmacist review of elderly patient medications
in primary care
Mentoring and support intervention for frequent
A&E attenders
Text message outpatient appointment reminders
IBS self-help guidebook

✔

Cost saving per patient

£1,596

Medium

Moderate

High

High

✔

Cost saving per patient (annual) £85

Usual care

Medium

High

Low

High

Bed day savings

Usual care

Medium

Moderate

High

Moderate

Telephone reminders
No intervention

Short
Medium

High
High

Low
Low

High
High

Graff

2008

63

Zermansky

2001

64

Grimmer-Somers

2010

65

Junod Perron
Robinson

2013
2006

66
67

✔

✔
✔
✔

✔

✔

8.6 per patient

Cost saving
£6,048
Cost saving per patient (annual) £89
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CARDIOVASCULAR DISEASE INTERVENTIONS
Barton et al. performed a population based modelling study looking to estimate the cost effectiveness of a
population-wide programme of reducing the burden of cardiovascular disease(8). This was a high-quality economic
study, but no mechanisms were investigated for the exact interventions to deliver the health benefits (i.e. this study
shows what benefits we could expect if we reduced salt, industrial fats and other cardiovascular risk factors but not
what interventions to put in place to do it). The authors found that reducing mean population blood pressure by 5%,
cholesterol levels by 5%, dietary salt intake by 3g/day and trans fatty acid intake by 0.7% of total energy content had
the potential for annual savings of £107m, £86m, £43m and £257m. More broadly, they concluded that it would only
be necessary to reduce population cardiovascular risk by 1% to prevent approximately 25,000 cases of
cardiovascular disease with public sector savings of approximately £32m annually. Some of these estimates are
based on legislative change which would not fall into the remit of an ACO.
Two randomised trials assessed primary care based lifestyle interventions for cardiovascular disease prevention. The
trial by van Wier at al. randomised 622 adults from 12 general practices in the Netherlands to an intervention of up
to six face-to-face counselling sessions with a trained practice nurse, followed by three-monthly sessions by phone(9).
This was based on a cognitive behavioural approach to diet, exercise and smoking. The control group received usual
care with health brochures. Over a two year period, they found an incremental cost effectiveness ratio (ICER) of £44,016 per quality adjusted life year (QALY) gained (gain in QALYs (0.02) in the intervention group, at a reduction in
societal costs (-£758)). Overall, this economic evaluation by van Wier et al. was of high quality but limited by the
two-year time horizon for which trial data was available. A trial by Eriksson et al. randomised 121 Swedish adults to a
lifestyle intervention of supervised exercise sessions and diet counselling for three months followed by regular group
meetings over three years against usual care as the control arm(10). Unlike the trial by van Wier at al. this study found
statistically significant differences over three years in multiple quality of life (QoL) measures with an associated net
saving of £36 per participant. Costs per gained QALY (excluding savings) were £1,275 to £3,679 with a probability of
cost-effectiveness of 89-100% with a £38,220 per QALY threshold. Methodological quality was high (though blinding
was of course not possible given the intervention).
Within the UK, Edwards et al. conducted a methodologically high-quality economic analysis of data from a
randomised trial of a national exercise referral programme for primary care patients in Wales(11). The main limitation
was the one year follow-up duration of the randomised trial participants. 798 adults were randomised to a 16-week
exercise referral scheme. The intervention was delivered in local leisure centres by qualified exercise professionals.
The cost per participant was £399 per year with an ICER of £12,536 per QALY gained (89% likelihood of cost
effectiveness at £30,000 per QALY threshold). Interestingly, the ICER of £12,536 fell by £1,227 and £2,453 when
participants were asked to contribute £1 or £2 payments per session. Sensitivity analyses taking into account
reduced adherence to the programme still suggested it was likely to be cost effective. The use of existing leisure
centres diverts the infrastructure and recruitment costs to the private sector while developing a mutually beneficial
relationship that can bring cost savings to secondary care over the long term.
With regards to blood pressure monitoring, NICE guidelines already recommend ambulatory blood pressure
monitoring as a dominant strategy for capturing patients requiring intervention. A rigorous and high-quality costeffectiveness analysis by Lovibond et al. confirmed this dominance over home or clinic based measurements and
extra costs of ambulatory equipment were balanced by superior targeting of patients for treatment(12).
Stewart et al. investigated the management of chronic heart failure patients and whether such management was
best coordinated in the home or in a specialised clinic(13). 280 hospitalised patients with heart failure were
randomised to one of the aforementioned groups in this methodologically high-quality trial. They found that home
based care was associated with lower costs attributable to shorter lengths of stay when hospitalised (£17 per day
versus £26 per day, p=0.030). Pandor et al. conducted a high-quality comprehensive Health Technology Assessment
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(HTA) looking into home telemonitoring versus structured telephone support programmes for recently discharged
heart failure patients(14). A total of 21 randomised trials were included in the review, though the authors
acknowledged widely varying methodological quality, poor reporting and heterogeneity severely limited their
conclusions. Overall, the authors concluded that home telemonitoring during office hours might be an optimal
strategy with an estimated ICER of £12,289 per QALY gained. However, important details such as adverse effects and
proportion successfully recruited were not consistently reported across constituent trials.
As part of cardiovascular disease prevention, the large burden of atrial fibrillation (AF) and its propensity to cause
stroke and high associated healthcare costs is increasingly recognised. NICE guidance recommends anticoagulation
for those patients with an elevated CHA2DS2-VASc score without contraindications. A high-quality 2015 HTA by the
Irish Health Information and Quality Authority investigated the potential for a primary care based national screening
programme for AF(15). They estimated that the ICER for AF screening in adults aged over 65 compared to usual care
would be £17,138 per QALY gained, with an 83% likelihood of being cost effective at a £38,046 per QALY threshold.
Critically, this ICER was sensitive to the relative risk of stroke in screened patients as opposed to symptomatic
patients. Although strong evidence was lacking, the expert advisory group that produced this HTA were of the
opinion that the risk of stroke between screen detected AF and AF detected through usual care would be similar
(and therefore a screening programme would be cost effective). The ICER was also sensitive to the starting age of
screening (ICER of £42,762 for screening adults over the age of 50).
The authors of the report also acknowledged that there were several factors to consider arising from an increased
number of people found to have AF (including but not limited to the extra workload placed on secondary care
services such as cardiology referrals and requests for additional investigations)(15). With regards to secondary
prevention of stroke in those having already suffered an event but with no clear aetiology identified, Mayer et al.
conducted a moderate-quality economic analysis comparing 24-hour Holter monitoring to 7-day Holter monitoring
(with or without stratification by echocardiogram result)(16). The 7-day Holter dominated the 24 hour Holter in the
main analysis and in sensitivity analyses with a maximum of £7,784/QALY gained. This analysis was limited by not
accounting for all bleeding related complications in the analysis and for assuming 7-day Holter had 100% sensitivity
for detecting paroxysmal AF. Recent trials have also placed greater weight on extending the window looking for
paroxysmal AF. Gladstone et al. found that 30-day event triggered improved AF detection rate by a factor of five with
a doubling of the number of patients on anticoagulation treatment at the end of follow-up(17). Similarly, Sanna et al.
found that a window of 6 months using an insertable cardiac monitor increased the AF detection rate from 1.4% in
the control group with 24 hour monitoring to 8.9% in the intervention group(18). Whether it would be financially
prudent to invest in screening asymptomatic individuals before having fully invested in lengthening the screening
window for patients with confirmed ischaemia remains an open question.
Another high risk group for cardiovascular events is patients with chronic kidney disease (CKD). Hopkins et al.
conducted a high-quality economic analysis alongside a multicentre randomised trial(19). The intervention consisted
of multifaceted nurse/nephrologist-supported care that targeted factors associated with progression of kidney
disease and development of cardiovascular disease. The incremental cost saving compared to control was £1,563
with an associated benefit of 0.046 QALYs over two years (ICER of -£33,978).
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SUMMARY: CARDIOVASCULAR DISEASE INTERVENTIONS
•
•
•
•
•

The quality of the 10 studies in this domain was generally high (moderate=1, high=9) with limitations
predominantly due to short time horizon
Estimates are likely to be conservative with potentially much greater savings possible but some may be
impacted in the opposite direction due to reduced long-term adherence to the intervention
Cardiovascular disease prevention is likely to be cost-effective to the health service as a whole but savings
may take time to be realised and be delivered to a different sector than the one investing in the prevention
(i.e. investment in primary care and savings in secondary care)
The potential for cost savings from improved community management of heart failure and chronic kidney
disease will depend heavily on what is already being done locally and how effective existing initiatives are
Screening for asymptomatic AF will require careful UK specific modelling before widespread
implementation; it may be more prudent to begin by considering extension of the current window for
screening patients with confirmed ischaemia (only 24 hours in most services).

DIABETES INTERVENTIONS
A comprehensive high-quality Health Technology Assessment (HTA) by Gillett et al. assessed the effectiveness of
non-pharmacological interventions to reduce the risk of progression of impaired glucose regulation to diabetes(20).
They assessed nine randomised trials looking into lifestyle interventions (advice on physical activity and diet). In
most trials, progression to diabetes was reduced by about half. The authors suggested that considering a switch to
metformin therapy at one year for those with poor adherence may also be cost effective. Adherence remains a
major stumbling block to non-pharmacological interventions (and even pharmacological therapy). The authors
concluded that adherence even among volunteers was not as high as intended, and that further work was needed
on the best ways to persuade people that improving their lifestyle was important rather than on which specific
method (e.g. exercise versus diet versus metformin). Base-case results were suggestive of an ICER of £1,920.
Kahn et al. conducted an economic analysis on a hypothetical US population to determine the optimal age at which
to commence screening for diabetes and at what frequency(21). This was a high-quality assessment; the authors
acknowledge funding from pharmaceutical companies, but the authors confirm that funders had no role in any key
part of the manuscript. They assessed a range of strategies concluding that commencement of screening for type 2
diabetes between age 30 and 45 with a screening frequency of 3-5 yearly was optimal and resulted in a cost per
QALY of approximately £7,415. While important in guiding the frequency and commencement point of diabetes
screening, the US perspective reduces applicability to ACOs in England as obesity rates and prevalence of
cardiovascular risk factors will likely differ from those of the US.
Other studies (of moderate to high quality) analysing the effect of the Diabetes Prevention Programme (DPP) on US
populations have returned ICERs of between £2,614 and £7,650 per QALY gained(22, 23). Limitations centred around
the source of estimates for some analyses and the time horizon assessed. A high-quality Australian study concluded
that a combined diet and exercise intervention had an ICER of £11,650 while metformin therapy had an ICER of
£11,132 but adding the two interventions together did not appear to be cost effective(24).
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Beyond lifestyle interventions and pharmacological therapy, Pollock et al. performed a high-quality costeffectiveness analysis of laparoscopic adjustable gastric banding (LAGB) versus standard medical management in
obese patients with type 2 diabetes(25). They found that the surgery was associated with an extra 0.92 QALYs at an
expense of £4,552 more than the control arm. This expenditure was however balanced by cost savings from reduced
complications of diabetes leading to an ICER of £3,728 per QALY. On a system wide level, the authors did not take
into account the potential investment costs required in training extra bariatric surgeons and the surgical
infrastructure required to support them and their teams.

SUMMARY: DIABETES DISEASE INTERVENTIONS
•
•
•
•

The quality of the six studies in this domain was generally high (1 moderate, 5 high) with limitations
predominantly centred around source of estimates for economic analyses and short time horizons.
Screening for diabetes is likely to be cost-effective in the long term but the optimal screening frequency and
age of commencement for the UK population remains an open question
The efficacy of lifestyle measures (diet and exercise) and metformin therapy in delaying diabetes is well
accepted. Future research should instead focus on mechanisms of improving and maintaining long term
adherence
Bariatric surgery for obese patients with diabetes is likely to be highly cost-effective in the UK when
targeted to the appropriate population; the main barrier will be expanding capacity in the system to be able
to process more patients.

MUSCULOSKELETAL DISEASE INTERVENTIONS
Knee pain is a common presentation to primary care and Hurley and colleagues conducted economic analyses
alongside a randomised trial of their intervention: Enabling Self-Management and Coping with Arthritic Knee Pain
through Exercise (ESCAPE-knee pain) programme(26). The ESCAPE-knee pain programme was methodologically
assessed in a high-quality manner and cost on average £266 more than usual care. If a threshold of £2,252 was
acceptable for improved functioning, there was a 90% likelihood of cost effectiveness. The authors also suggested
that group rehabilitation reduced costs without appearing to impact on clinical effectiveness.
A second analysis looked at the long-term outcomes of the ESCAPE-knee pain programme(27). Although initial
improvements declined over time, at 2.5 years, intervention participants had significantly better physical function
and significantly lower community based healthcare costs (-£50 with 95% confidence interval -£99 to -£7),
medication costs (-£17 with 95% confidence interval -£31 to -£3) and total health and social care costs (-£1,180 with
95% confidence interval -£-2,709 to -£233). This study was conducted in an equally high-quality manner and the
evidence of continuing benefits at extended follow-up make this a very attractive intervention for ACOs to consider
implementing.
Lamb et al. conducted a comprehensive high-quality Health Technology Assessment (HTA) into a primary care based
cognitive behavioural programme for lower back pain(28). The source of the analysis was a methodologically sound
cluster randomised trial of 56 general practices from multiple regions in England (Back Skills Training (BeST) trial)
assessing a group-based, professionally led cognitive behavioural approach to lower back pain. The ICER of the
intervention arm was £1,956 with a near guaranteed likelihood of cost-effectiveness at a £20,000 per QALY
threshold. Short-term clinical improvements were maintained at long-term assessment (12 months). This could be
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an appealing adjunctive strategy to improving the cost-effectiveness of existing back pain cognitive behavioural
therapy (CBT) interventions.
Whitehurst et al. assessed the cost-effectiveness of a stratified approach to management of lower back pain
(stratification using a validated screening tool followed by physiotherapy assessment and treatment sessions as
required)(29). For medium-risk patients, the stratified approach was dominant with lower costs and greater benefits
than the control arm. Cost-effectiveness likelihood was greater than 90% at a £4,222 per QALY threshold for medium
and high risk groups. The reduced number of back pain related days off work in all three severity groups of the
intervention arm suggests society may see additional cost savings. The analysis was generally of high methodological
quality but limited by the time horizon of long term follow up assessed by the randomised trial from which its source
data arose.
In a Canadian randomised trial, Majumdar et al. performed a high-quality assessment of the economic impact of a
multifaceted quality improvement initiative aimed at patients suffering a wrist fracture(30). The intervention
consisted of three main components: telephone-based education and counselling; notification to General
Practitioners (GPs) regarding acute wrist fracture management; and provision to GPs of evidence-based treatment
guidelines (these were endorsed by local clinicians). The intervention was found to be dominant to usual care with a
cost of £724 per 100 treated, 3 fractures prevented, 1.1 QALYs gained and a net £16,159 in savings (over the lifetime
of the 100 patients).
Majumdar et al. also investigated patients with hip fracture and randomised the intervention arm to receive an
osteoporosis case manager (responsible for emphasising the importance of bone mineral density (BMD) testing and
appropriate drug therapy, scheduling BMD test and arranging for local pharmacies to dispense bishosphanate
therapy within a target of 12 weeks for appropriate patients)(31). Once again, the intervention was dominant to usual
care costing £3,586 per 100 patients treated, 6 fractures prevented, 4 QALYs gained, and £166,500 of savings by the
healthcare system. The authors estimated that the intervention provided a return on investment within two years.
Although this was a high-quality economic assessment of randomised trial data, these estimates are likely to be very
closely aligned to the Canadian health system and whether or not similar savings could be achieved would depend
upon the local context in the pilot ACO regions.
Padula et al. performed an economic model based analysis into the cost-effectiveness of preventing hospital
acquired pressure ulcers via consistent and thorough adherence to recommended prevention guidelines(32).
Methodological quality was moderate at best, limited by a lack of clarity on the exact source for resource use
estimates and costs. Prevention was dominant compared to usual care with a cost saving of £2,080 for a gain of 1.9
QALYs. Given how heavily pressure ulcer prevention is already targeted in the secondary care sphere of the NHS, it is
not clear if similar savings are obtainable by an ACO here in England.
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SUMMARY: MUSCULOSKELETAL DISEASE INTERVENTIONS
•
•
•
•
•

The quality of the seven studies in this domain was generally high (1 moderate, 6 high) with limitations due
to short time horizons and lack of clarity in the source of resource use and costs in the study by Padula et al.
Rehabilitation and cognitive behavioural interventions that promote self-help approaches to
musculoskeletal pain in primary care are likely to be highly cost-effective and provide potentially long term
clinical benefits
Interventions targeting the provision of bone mineral density testing and appropriate pharmacotherapy for
patients having suffered a fracture is likely to be cost saving with a return on investment within two years as
suggested by one study
Local efficacy will depend on the degree to which GPs (or secondary care clinics) are already performing this
function successfully
Likewise, pressure ulcer prevention is highly targeted in secondary care and efforts could potentially shift
focus to patients at risk in the community.

MENTAL HEALTH INTERVENTIONS
Richards et al. conducted a high-quality Health technology Assessment (HTA) into a large cluster randomised trial
investigating collaborative care for depression in primary care(33). 581 patients in 51 UK general practices were
randomised to collaborative care or usual care. The intervention consisted of 14 weeks of between 6 and 12 phone
calls from care managers, as well as mental health specialist supervision and provision of medication advice,
education on depression and relapse prevention. Collaborative care was superior to usual care in improving
depression and mental health scores at both 4 and 12 months and was preferred by patients. At 12 months,
collaborative care had an ICER of £14,248 per QALY gained.
Nordgren et al. performed a high-quality randomised trial assessing the economic benefits of individually tailored
internet delivered cognitive behaviour therapy (CBT) for anxiety in primary care(34). 100 patients were randomised to
the intervention which consisted of 7 to 10 modules that were completed weekly with guidance online from
therapists or to usual care. Clinically significant improvements in anxiety in the CBT group meant that intervention
participants had lower total net costs over one year. One additional QALY generated a societal earning of £6,889
when CBT was compared to usual care.
van den Berg et al. analysed the cost effectiveness of opportunistic screening for preventing depression using a
Markov model over a 5 year time horizon in a high-quality economic analysis(35). The intervention considered was
minimal contact psychotherapy targeted at opportunistically identified patients with sub-threshold depression. They
found that the intervention was associated with an ICER of £1,260 per disability adjusted life year (DALY), though
they acknowledged considerable uncertainty surrounding the estimate.
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Other studies have assessed the impact of interventions in secondary care. McCrone et al. investigated the impact of
early intervention (EI) teams compared to generic Child and Adolescent Mental Health Services (CAMHS) using
retrospective data from North East England in their high-quality economic analysis(36). EI was found to deliver savings
of £4,982 per patient primarily via reducing inpatient length of stay over a 6 month period. Tadros et al. performed a
moderate-quality retrospective cohort analysis assessing an integrated rapid response liaison psychiatric team on
quality and costs of care (known as RAID; Rapid Assessment, Interface and Discharge)(37). The RAID service launched
in Birmingham in late 2009, offering a range of mental health services as well as brief follow-up clinics to patients
presenting in both A&E (target time to be seen of 1 hour) and inpatient admissions (target time to be seen of 24
hours). The control group were patients seen before late 2009 and selection bias is therefore a major weakness of
the study. The authors found that in an acute hospital with around 600 beds, RAID could save between 43 and 64
bed days per day with the majority of savings resulting from elderly care wards.

SUMMARY: MENTAL HEALTH INTERVENTIONS
•
•
•
•
•

The quality of the five studies in this domain was generally high (1 moderate, 4 high) with limitations
predominantly centred around short time horizons and selection bias
Collaborative integrated care for depression in primary care is highly likely to be cost-effective in the NHS
Internet based cognitive behaviour therapy (CBT) is increasingly popular and should be utilised as a costeffective adjunct to primary care management of depression
Mental health teams (for both children and adults) that reduce length of stay for psychiatric patients (and
medical patients with psychiatric comorbidities impacting on their admission) are highly likely to be costeffective
The degree to which implementing such interventions will be cost saving for ACOs will depend on the
degree to which existing mental health resources are already deployed on a local level

FALLS INTERVENTIONS
Robertson et al. conducted a high-quality randomised trial in which 240 elderly patients in New Zealand aged over
75 were assigned to usual care or an intervention consisting of a nurse delivered home exercise programme(38).
When hospital costs for averted fractures were considered, the cost per fall prevented was £100, though formal
cost-effectiveness analysis was limited.
Johansson et al. performed a high-quality economic analysis of a community-based elderly safety promotion
programme(39). The multifaceted intervention consisted of individualised structural changes to the environment,
promotion of safety and injury prevention, lectures, balance exercises, physical activities and even an annual
outdoor fair annually. The authors estimated that the programme would prevent 14 hip fractures, result in near zero
net costs (UK 2016 saving of £6,881) and an increase in health of 35 QALYs (ICER of -£197) in comparison to usual
care. They further concluded that preventing only 9 hip fractures would be required for a cost per QALY below
£9,693 (considered highly cost-effective in Sweden).
Sach et al. conducted a high-quality cost-effectiveness analysis alongside a randomised trial(40). Patients aged over
60 who had fallen while living in residential care or at home and for whom an ambulance was called but were not
admitted to hospital were eligible. The intervention consisted of referral to a community falls prevention service
staffed by nurses, occupational therapists and physiotherapists. An individualised care plan was implemented based
on the UK NICE clinical falls guidelines. The average difference in total costs (both NHS and personal social service)
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between groups was -£1,637 per patient over 1 year compared to usual care. Patients in the intervention group
experienced an average of 5.34 fewer falls over 1 year with a favourable mean difference in QALYs of 0.070.
SUMMARY: FALLS INTERVENTIONS
•
•
•

The quality of the three studies in this domain were all high
A community falls prevention service targeted to high risk patients (i.e. those for whom an ambulance has
been called due to a fall but who are not admitted) is likely to be cost-effective
This intervention has been studied in the UK in the form of a randomised trial and is likely to be highly
applicable to ACOs

SURGICAL INTERVENTIONS
Huang et al. assessed the impact of a simple preoperative home rehabilitation education programme on length of
stay for total knee arthroplasty patients(41). This trial was at high risk of bias due to the method of randomisation (by
chart number) and potential lack of allocation concealment (rated low quality overall). Patients randomised to the
intervention arm took part in a 40 minute rehabilitation programme at home 4 weeks prior to surgery. They found
that although the intervention group did not show any significant improvement in function, they required a shorter
length of stay and incurred less inpatient medical expenditure costs compared to control patients (£104 per patient).
Guerra et al. conducted a review in which data from five randomised trials suggested that early mobilisation of
patients following knee or hip joint replacement could reduce length of stay by approximately 1.8 days and was safe
to commence within 24 hours of surgery without adverse consequences(42). However, there was no specific costeffectiveness analysis.
Ebm et al. performed a moderate-quality cost effectiveness analysis in a hypothetical NHS tertiary hospital assessing
the impact of post-operative goal-directed therapy (GDT) for high risk surgical patients(43). GDT aims to use fluid and
inotropic therapy to improve tissue perfusion in patients following major surgery and reduce the risk of
complications. In the short-term model, GDT decreased costs per patient from between £479 and £2,675 depending
on the sensitivity analysis assessed. In the long term model, GDT had an ICER of -£1,567 per QALY gained.
Gutt et al. carried out a high-quality randomised trial assessing the best timing to perform gallbladder surgery for
patients presenting with acute infection(44). They compared immediate versus delayed laparoscopic cholecystectomy
in 618 patients and found that morbidity, total length of stay (5.4 vs. 10 days, p<0.001) and total hospital costs
(£2,720 vs. £3,971, p<0.001) were all reduced in the immediate group with no appreciable safety or efficacy risks.
Faria et al. performed a high-quality economic cost-effectiveness analysis of randomised trial data comparing
laparoscopic fundoplication to continued medical management for reflux disease(45). The patients in the surgical
group had superior health outcomes at long term follow up (5 years). The ICER per QALY gained was £7,903 and was
93% cost effective at a threshold of £20,000 per QALY.
Keenan et al. conducted a moderate-quality retrospective study assessing costs and outcomes before and after
implementation of a surgical site infection bundle in colorectal surgery at a single academic tertiary referral
centre(46). The precise elements of the bundle included existing evidence-based measures in addition to common
sense interventions that were thought to pose minimal risk and be potentially beneficial. A significant difference was
observed between the pre- and post-implementation periods for superficial surgical site infections (19.3% versus
5.7%, p<0.001). This led to a consequent reduction in length of stay (7.9 versus 4.6 days, p<0.001) and costs (£9,435
versus £6,962, p=0.001).
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SUMMARY: SURGICAL INTERVENTIONS
•
•
•
•
•
•
•

The quality of the 5 studies in this domain were low (1), moderate (2) and high (2) with limitations
predominantly centred around selection bias
The cost-effectiveness of preoperative and early postoperative rehabilitation interventions within the NHS
are likely to depend heavily on the existing local context in which physiotherapy resources are currently
deployed
Goal-directed therapy (GDT) may be cost-effective but likely requires high initial upfront costs and is limited
to high-risk surgery
Early laparoscopic cholecystectomy is highly likely to be cost saving due to reduction in length of stay
Surgical management of reflux disease for patients with symptoms remaining after 12 months of medical
therapy appears to be cost-effective at long term follow up (five years)
Establishing consensus among clinicians who will deliver surgical interventions or bundles is vital prior to
planning local implementation
Surgical site infection bundles may or may not be cost-effective in the NHS depending on the level and
efficacy of existing local interventions in this domain
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PALLIATIVE CARE INTERVENTIONS
Brumley et al. performed a high-quality randomised trial in which 298 terminally ill, housebound patients were
allocated either to usual care or the intervention of in-home palliative care was delivered by a multidisciplinary team
able to provide support, symptoms relief and other education for both patient and family members(47). The authors
found that, compared to usual care, intervention patients were more likely to die at home, be satisfied with their
care and were less likely to be admitted to hospital or visit A&E. Adjusted average costs for patients enrolled in the
intervention group was £6,003 less than usual care.
Pham and Krahn conducted a high-quality comprehensive economic review into end of life (EoL) care interventions
and their financial impact on health systems(48). The authors made use of administrative data, reviews and expert
input. They found that provision of EoL care at home was increased the likelihood of dying at home by 10% and was
cost-effective. Compared to usual care, it also increased quality-adjusted life-days (0.5 days), days at home (6 days)
and reduced costs by around £2,536 per patient.

SUMMARY: PALLIATIVE CARE INTERVENTIONS
•
•
•
•

The quality of the two studies in this domain were both high
Improving end of life care so that more patients who would like to die at home are supported to do so, and
reducing unwanted A&E presentations/admissions are both cost effective
This is a high priority area for ACOs to target given that coordinating different services that straddle the
primary-secondary care boundary would be important
Establishing what local services are already available (including the voluntary and charitable sectors) and
how they can be augmented will be more important than trying to establish “one size fits all” macro
programmes.

SMOKING INTERVENTIONS
Coleman et al. conducted a high-quality comprehensive Health Technology Assessment (HTA) into relapse
prevention in UK NHS Stop Smoking Services (NHS SSS)(49). The authors concluded that self-help behavioural
interventions were effective at maintaining abstinence in the long term, but only to those who had achieved such
abstinence without the aid of therapy. In terms of specific relapse prevention therapy, bupropion led to a cost saving
of £74 and QALY increase of 0.07 compared to usual care (ICER -£1,064), nicotine replacement therapy (NRT) cost
£13 and resulted in a QALY of 0.04 (ICER £329). Varenicline had a similar increase in QALYs to NRT but cost £99 (ICER
£2,464)(50). Relapse rates were higher with NRT than with bupropion or varenicline.
Bauld et al. compared one- year outcomes for smokers accessing two difference cessation services in a moderatequality cohort study incorporating a cost-effectiveness analysis. The analysis was limited primarily by the short time
horizon and high potential risk of biases impacting on the estimates(51). The first service was 12 weeks of individual
counselling with pharmacists while the second was 7 weeks of group-based support. The averaged quit rate for all
participants declined to 3.6% at 1 year from 22.5% at 4 weeks. The pharmacy group had an ICER of £2,789 per QALY
gained and a quit rate of 2.8% while the group support had an ICER of £5,149 per QALY gained and a quit rate of
6.3%.
Barnett et al. assessed the cost-effectiveness of extended cessation treatment for older smokers in a randomised
trial(52). Patients completing a 12 week cessation programme were randomised to receive extended NRT, extended
CBT or both. The authors found in this moderate-quality economic analysis that extended CBT cost £59 per
participant but abstinence rates were higher at 50% compared to 37% in the control arm generating an ICER of
£4,502 per QALY gained. Extended NRT was not cost-effective.
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Patients with chronic obstructive pulmonary disease (COPD) are at high priority for smoking cessation interventions
given the high healthcare costs generated by complications and progression of COPD. Christenhusz et al. conducted
a high-quality economic analysis of a trial comparing a high intensity cessation programme to a medium intensity
one(53). The high intensity programme in this study was cheaper than the medium intensity programme (costs £516
vs. £528) and was also associated with less COPD exacerbations, less hospital days and a higher number of quitters.
Beyond smoking cessation, Lisspers et al. found in a moderate-quality cohort study that specific COPD primary care
clinics could reduce exacerbations, hospitalisations and associated costs (cost saving of £1,594)(54).

SUMMARY: SMOKING INTERVENTIONS
•
•
•
•
•

The quality of the six studies in this domain ranged from moderate (3) to high (3) with limitations
predominantly centred around source of estimates for economic analyses and short time horizons
Continued investment into smoking cessation services is highly likely to be cost-effective in the long term;
the clinical effectiveness and benefits of smoking cessation therapy are so strong that the majority of
studies demonstrate cost-effectiveness even with relatively poor quit rates
Smoking cessation services are more likely to be effective when combined with cognitive behavioural
therapy
Smoking cessation programs should incorporate medium to long term abstinence targets as markers of
efficacy. This may encourage provision of NRT and CBT based adjuncts
While specialist COPD clinics may reduce hospital admissions and exacerbations in foreign health systems,
their impact is not likely to be significant in the UK given existing community COPD initiatives that vary
locally.

ALCOHOL INTERVENTIONS
Purshouse et al. constructed a high-quality health economic model to investigate the cost-effectiveness of alcohol
screening and related brief interventions in English primary care practices(55). They used the Alcohol Use Disorders
Identification Test (AUDIT) tool for screening and treatment was by a brief intervention in the primary care setting
that involved medical staff discussing the patient’s alcohol consumption with them. The authors found that the
registration approach (which could be delivered by a practice nurse) provided approximately £124m of cost savings
to the health care system over 30 years with an associated gain of 32,000 QALYs. This screening approach was
estimated at £7,142 per QALY gained compared to usual care while a consultation approach (delivered by a GP)
would be more expensive but provide more QALYs and therefore a superior ICER of £1,216 per QALY gained
compared with usual care. A systematic review by Angus et al. confirmed the benefits of screening and brief
interventions delivered in primary care as cost-effective in dealing with alcohol(56).
Neighbors et al. used a moderate-quality economic model to assess the cost-effectiveness of a motivational
interview intervention for adolescents attending A&E with alcohol related problems(57). Potential patients were
proactively screened with professional counsellors then delivering the motivational interview. They also received
handouts on the consequences of inappropriate alcohol use as well as information on local treatment facilities. The
authors found that the intervention required a societal cost of £6,723 per QALY gained.
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SUMMARY: ALCOHOL INTERVENTIONS
•
•
•
•

The quality of the two studies in this domain ranged from moderate (1) to high (1), with limitations
predominantly centred around short time horizons
Primary care based screening and brief interventions are likely to be cost-effective in reducing the
downstream costs and health burden associated with alcohol misuse
The most rapid cost savings are likely to be realised from a reduction in pressure on A&E departments
However, the success of such initiatives will depend on what existing local teams (such as alcohol liaison
teams) are already operating, and whether capacity can be created in the primary care system for a
potential screening-related increase in requirement for downstream services, such as alcohol detoxification
and supportive management programmes.

OBESITY INTERVENTIONS
Fuller et al. assessed the cost effectiveness of primary care referral to a weight loss programme provided by a
commercial third party versus standard care(58). Their data was based on a high-quality randomised trial with adult
participants with body mass index (BMI) scores between 27 and 35 and one additional risk factor for obesity related
disease. The authors found that a commercial programme (such as Weight Watchers) was dominant to standard care
providing a lifetime QALY benefit of 0.03, with a saving of £34 for an ICER of -£1,133. The weight loss programme
appeared to delay the onset of diabetes by approximately 10 months but the incidence compared to usual care was
not significantly different. Jolly et al. conducted an eight-arm randomised trial comparing various commercial
programmes to primary care services in 740 overweight or obese patients in England(59). They found that commercial
programmes dominated primary care services in terms of clinical effectiveness but there was no specific cost
effectiveness assessment.
Hersey et al. conducted a high-quality three-arm randomised trial(60). 1,755 overweight participants were
randomised into three groups to receive: written and basic web materials only (group 1); or identical to group 1 but
with interactive website (group 2); or identical to group 2 but with brief email/telephone coaching (group 3). Costeffectiveness ratios were £662 to £809 per QALY gained for group 1 and group 2 and £1,397 per QALY gained for
group 3. Time to break even from the intervention was 3 years for groups 1 and 2 and 6 years for group 3. The
internet based approach may well have high applicability and reasonable initial investment costs for an ACO.
Hayes et al. performed a moderate-quality economic analysis of data obtained from a randomised trial investigating
“healthy beginnings” (HB), an early childhood intervention designed to prevent obesity(61). First time mothers and
infants were recruited from socio-economically deprived areas of Sydney, Australia and randomisation was to the
intervention HB or to usual care. HB consisted of eight visits by community nurses with one to one consultations
lasting approximately an hour on topics such as feeding, nutrition and physical activity. The intervention cost £641
per child over 2 years with an ICER of £2,070 per unit of BMI avoided and £297 per 0.1 BMI z-score reduction.
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SUMMARY: OBESITY INTERVENTIONS
•
•
•

The quality of the three studies in this domain ranged from moderate (1) to high (2) with limitations
predominantly centred around short time horizons
Primary care referral to commercial weight loss programmes appears to be efficacious but overall costeffectiveness will depend heavily on both long term adherence and adjunctive local support mechanisms
Internet delivered CBT interventions are highly likely to be cost-effective, are relatively straightforward to
implement and appear to provide a return on investment within a 3 to 6 year timeframe

OTHER INTERVENTIONS
Zaubler et al. conducted a moderate-quality before-after quality improvement study assessing the cost savings
associated with implementation of a multifaceted intervention targeting delirium(62). The Hospital Elder Life
Programme (HELP) included therapeutic activities, daily visits and assistance with hydration, sleep, feeding and
vision/hearing impairment. 595 patients aged over 70 residing in a medical ward at a local community hospital were
assessed in the analysis. The authors found that HELP decreased delirium episodes, overall number of days with
delirium and length of stay. Over a nine-month period there was an estimated £608,550 in cost savings.
Graff et al. performed a high-quality cost-effectiveness analysis alongside a randomised trial(63). The intervention
consisted of 5 weeks of 10 sessions of community based occupational therapy. The aim was to support carers of
patients with dementia with coping behaviours as well as training patients in using aids to compensate for cognitive
impairments. The authors found that average total costs were £1,596 lower in the intervention group. This
difference was attributed primarily to cost savings in informal care.
Zermansky et al. investigated whether medication review for elderly patients by pharmacists in primary care would
be cost-effective(64). They conducted a high-quality randomised trial of usual care versus the intervention of
pharmacist review. Monthly drug costs were lower in the intervention group (mean difference of £6.61 per 28 days)
equivalent to a saving of £85 per patient, per year. There were no observed detrimental effects of pharmacist based
review and the authors concluded that pharmacists could carry out cost-effective medication reviews without adding
to the workload of primary care physicians. More stringent targeting of high risk patients could perhaps further
increase cost-effectiveness (e.g. patients with falls due to over-zealous anti-hypertensive treatment as opposed to all
elderly patients).
Grimmer-Somers et al. used a moderate-quality cohort study to assess a programme for supporting vulnerable
frequent hospital attenders(65). After identifying an eligible sample of frequent A&E attendees, the authors delivered
an intervention that consisted of empowerment, education, mentoring, goal setting and support. Intervention costs
were estimated at £880 based on contact time of 34 hours. A&E visits and inpatient admissions decreased with a
corresponding increase in outpatient clinics. Overall, there was an initial rise in the costs which the authors
estimated would fall after a two year period at which point savings would be realised (approximately 8.6 bed days
per patient annually).
Junod Perron et al. performed a high-quality randomised trial among 6,450 patients at an academic primary care
clinic comparing text-messaging to telephone reminders for appointments(66). There was no material difference in
missed appointments between the two groups but text-messaging proved to be superior from a cost perspective. A
£214 outlay for text messages returned savings from missed appointments of £6,262 over a period of 6 months (net
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benefit of £6,048 compared to £792 for telephone reminders). The majority of patients recommended regular use of
text-messaging reminders in their feedback.
Robinson et al. conducted a high-quality randomised trial investigating the impact of self-help interventions for
patients with irritable bowel syndrome (IBS)(67). There were three arms consisting of: usual care, receipt of a self-help
information guidebook or the guidebook plus a "self-help" group meeting. The self-help guidebook led to a perpatient cost reduction of £89 per year with the self-help group allocation providing no additional benefit. The
authors concluded that extension of the intervention to the entire functional bowel disease population of the UK
could lead to potential savings of £36.5 million per year.

SUMMARY: OTHER INTERVENTIONS
•
•
•
•
•

•
•
•

The quality of the six studies in this domain ranged from moderate (2) to high (4) with limitations
predominantly centred around selection bias in cohort studies
Secondary care interventions targeting older patients with delirium are likely to be highly cost saving by
reducing length of stay; such savings are also likely to be rapidly realised
Community dementia care is a prime target for ACOs with a view to reducing downstream secondary care
costs (e.g. those related to A&E attendances for falls and accidents in patients with dementia)
Utilising allied health professionals such as pharmacists to conduct medication reviews in primary care may
be cost-effective if targeted to high-risk populations and might have the additional benefit of freeing up GP
time
Preventing recurrent A&E admissions in frequent attenders is a high priority given the service pressures that
such departments face. Generally, such frequent attenders tend to fall into certain defined groups (e.g.
homeless patients, those with substance abuse problems, certain chronic diseases, such as COPD and heart
failure)
It may be preferable for ACOs to invest in specific group-based interventions that allow patients to be
plugged back into the appropriate community and outpatient systems rather than a generic frequent
attender service
Self-help materials, similar to most cognitive behaviour therapy (CBT) interventions, are likely to be
extremely cost-effective in adjunctive management of a range of chronic diseases that present commonly
to primary care (with irritable bowel syndrome being an excellent example in this regard)
Missed primary care appointments and outpatient clinic attendances are a potentially large source of
savings. Text-messaging reminders appear highly cost saving with return of investment inside of six months
.
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DISCUSSION
We identified many potentially cost-effective interventions. The aim was to capture and learn from interventions
that could be modelled and assimilated by ACOs into new cost saving care pathways. This data should be viewed in
the context of an NHS Five Year Forward View that rightly discourages ‘one size fits all’ approaches to delivery of
healthcare at the local/regional level.
The interventions we identified provide cost savings or cost-effective clinical benefits over very widely varying time
horizons. In addition, most of the interventions required investment in one setting where the benefit would be
realised in another setting or in the budget of another organisation. The interventions also range from isolated small
interventions to complex multi-faceted quality improvement programmes. This variety allows the data from this
review to guide policymakers and providers based on their individual priorities. For example, a region with hospital
departments that are struggling with A&E attendances may choose interventions that provide immediate or very
quick release of pressure on acute hospitals. Another region in a deprived area of the country may instead recognise
the significant public health burden within their region and be more concerned with a long-term investment into
local prevention initiatives.
Further evidence of effectiveness and implementation should also be sought prior to taking forward these
interventions. There is literature on the most effective means of implementing change that we were not able to
engage with in this review but that would be worth considering.

Limitations of the evidence
There are several important caveats that limit the direct applicability of the data to ACOs in the NHS:
•

Much of the data is from non-UK countries
o While some European countries may have elements of their health care system that are similar to
the NHS, often the payment structures may make implementation of an intervention more or less
difficult than in the UK
o At its most extreme, studies from the US (and especially those looking at interventions that span
primary-secondary care boundaries) may not be applicable in the NHS without significant
modifications
o Cost estimates may vary by country and model of purchasing of healthcare goods
o Estimates of proportions at risk and severity of risk factors (such as obesity) will vary between
countries.

•

Applicability of some studies to ACOs is reduced due to factors outside the influence or control of an ACO
o For example, the study by Barton et al. discusses change at a population level predicated on the
implementation of various legislative changes(8).
o Some cost estimates may vary heavily depending on the degree to which some or all of the
intervention’s components are already being performed
o For example, the clinic based chronic kidney disease intervention proposed by Hopkins et al. may
already overlap with much of the blood pressure control work performed by GPs(19).
o Similarly, the success of internet based cognitive behaviour therapy (CBT) such as that proposed by
Nordgren et al. may be dampened by a moderate proportion of the population already being
directed to free online resources by their GP(34).
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•

Some studies have not taken into account ancillary system level costs involved in implementing the
intervention
o Studies that involve screening will likely incur significant downstream costs and demand for services
that need to be considered
o For example, screening for alcohol in primary care may generate more referrals for detoxification
and depression services while screening for atrial fibrillation may generate increased demand for
cardiology referrals and investigations.

•

Where desirable, there may be difficulty isolating the effectiveness or cost of a single component from a
complex intervention
o For example, the home and clinic based heart failure management strategies assessed by Stewart et
al. will consist of a myriad of components, some of which an ACO may be keen or able to implement
and some not(13)
o The effect size and cost estimates reported in studies will relate to the total bundled intervention;
hence an ACO may have difficulty determining how much money they can look to save by
implementing only parts of the bundled intervention.

•

Recruitment, training and retention of staff to deliver many of the interventions may affect applicability
o This is true for many of the interventions but the difficulty in recruitment and training will differ
widely (for example, recruiting occupational therapists should be easier than rapidly increasing the
supply of bariatric surgeons)
o There will also be an issue in many studies of ensuring consensus among clinicians as many of the
cost-effectiveness studies assume that the intervention is implemented widely within the system
(for example, the study on early goal directed therapy by Ebm et al. acknowledges that there is still
disagreement among some clinicians about the relative efficacy of the intervention)(43).

•

There was an explicit focus on studies that self-report as presenting evidence on cost-effectiveness
o Many more studies may exist that present evidence of clinical effectiveness that also translates to
cost-effectiveness. However, these may not include explicit modelling of costs (for example,
providing evidence of reduction in length of stay without assessing costs).
o It was not practicable to look at such literature in the parameters of this pragmatic review but it may
be of interest to providers on a local level when planning specific interventions.

ACOs will need to keep in mind the following questions before expecting a smooth translation of cost-effective
interventions from the literature into coherent models of care:
•
•
•
•
•
•
•

To what extent are similar services partly or wholly delivered already in our geography?
Are the existing services more or less efficacious than the proposed intervention?
Do cost savings justify the new intervention over the old regardless of efficacy?
What timeframe of return on investment can the organisation tolerate?
Is there likely to be consensus from clinicians in taking forward the intervention?
Are there hard outcomes that can be used to audit progress?
Have potential impacts on utilisation of downstream services been considered? (These may become harder
to predict as an intervention becomes more complex).
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Comparison with the literature
There have been relatively few meta-reviews on cost-effective interventions with most literature focusing on specific
specialties, regions or models of care. Where larger reviews have been conducted, they generally tend to emphasise
the lack of high applicability evidence and the importance of the context and delivery mechanism of interventions. A
review by Leppin et al. of preventing 30-day hospital readmissions concluded that interventions that support patient
capacity in a complex strategy addressing contextual factors were generally most effective(68).
A University of York Centre for Reviews and Dissemination summary looked explicitly into reducing admissions from
care home settings(69). They concluded that there was little good-quality evidence with which to inform policy
makers and providers about effective strategies. More specifically they recommend that, given the quality of the
evidence, monitoring the impact of changes is imperative for guiding ongoing quality improvement efforts. Finally, a
large economic mega-analysis of chronic disease management strategies for the population of Ontario found wide
ranging ICER estimates for various interventions but stressed important limitations arising from the clinical evidence
base itself and a lack of applicability to Ontario for many of the studies(70). They expressly advised intense caution
when extrapolating results of studies beyond the populations in which they were performed.

Linking in with parallel initiatives
The findings from this review are not intended to be used to identify the priority areas for intervention in a specified
geography or population. Rather, they should be viewed alongside parallel initiatives by NHS Right Care to maximise
value from healthcare and the Commissioning for Prevention work commissioned by Healthy London Partnership
that aims to model the cost savings achievable via a renewed focus on prevention. Where Right Care and
Commissioning for Prevention may indicate priority areas based on scale of potential impact, the interventions
described in this review can be considered for implementation when the relevant domains have been identified as
priority areas for local populations and systems.
With regard to activities that we should perform less of, much awareness has been raised by a 2014 report from the
Academy of Medical Royal Colleges entitled “Protecting resources, promoting value”(71). This work focuses on generic
themes addressing how clinicians can approach increasing the value of the care they deliver. The Academy is also
overseeing the UK Choosing Wisely campaign(72). Based on an initiative started in the US, Choosing Wisely represents
a concerted effort by individual specialist societies to avoid wasteful or unnecessary medical tests, treatments and
procedures. As part of the campaign, societies will use a combination of systematic reviews and consensus expert
opinion to generate small lists of wasteful interventions(73). These lists are used as the building blocks for
conversations with stakeholders on reducing waste in clinical practice. Our updated Croydon Procedure list should
be considered in the context of this upcoming work (Appendix 4)
ACOs should be organisations that constantly learn and evolve based on the impact that new models of care are
having. This will require establishing strong research methods and outcome monitoring. In doing so, ACOs will be
uniquely placed to further contribute to the evidence base on the impact the identified interventions can have when
applied in the NHS in England.
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IMPLICATIONS
What do these findings mean for local health and social care systems?

Where the pathways have been identified as a priority area for the local population, the studies and interventions
included in this report can be used to inform actions at a local level. They can also be used to challenge the current
state. There may be instances where interventions are assumed to be common practice, but in reality there is
variation. For example, the review finding that in-home palliative care increases the prevalence of people dying at
home, is an opportunity to review current practice(47, 48). In 2008, the Department of Health End of Life Care strategy
set out an ambition to implement Locality Registers (now Electronic Palliative Care Co-ordination Systems) as a
mechanism for co-ordination through recording and sharing people’s care preferences(74). However, to date there
has been low levels of uptake of the technology and rates of hospital deaths continue to be high. Providing joined up
effective end of life care requires coordination of both health and social services, generalist and specialist services,
within and across settings. This is not standard practice and is variable between Clinical Commissioning Groups. This
example illustrates that whilst some of the interventions identified in this review may be known, they may not have
been implemented consistently within or across geographies.
Where one or several of the 11 specialties or patient pathways in this review are identified as a priority area for a
local health economy, the interventions will need to be prioritised alongside existing practice. There are tools that
health economies should consider to support decision making. For example, the STAR tool (socio-technical allocation
of resources) developed in partnership by the Health Foundation and London School of Economics, is intended to
help redesign care pathways to improve value for populations. The approach combines value for money analysis
with stakeholder engagement. It considers the scale of impact that interventions have on costs and on the
population’s health. This enables commissioners and providers to focus on reducing spending where total costs are
high but total benefits are low, and increasing spending on activities that produce high value at low cost. Using this
approach within a specialty or patient pathway will enable health economies to compare interventions and prioritise
interventions in which to invest. Two examples of using this and similar techniques in practice for COPD are shown
below. NHS North of England Commissioning Support Unit (NECS) have driven implementation of the tool with their
local CCGs. This has helped to further refine the tool based on user feedback. The interventions reviewed are a
selection of interventions, including a mix of existing practice and speculative interventions. It is not intended to be a
comprehensive evaluation of the whole pathway, but rather an opportunity to challenge elements of existing
practice and review them alongside proposed interventions.
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COPD ‘value’ pyramid
The COPD ‘value’ pyramid of interventions developed by the London Respiratory Network with The London School of
Economics gives estimates of cost per quality adjusted life year gained. It aims to show the relative value of different
interventions and suggests starting with interventions at the bottom of the pyramid where impact for populations is
high relative to costs.

Source: London Respiratory team
The Efficiency Frontier for COPD
It shows the value for money profile of seven existing or speculative interventions evaluated by NECS and Hartlepool
and Stockton-on-Tees CCG. Each triangle represents one intervention, a steeper triangle means better value for
money. The highest value for money intervention is shown on the left with the value for money decreasing as you
get closer to the right hand side of the chart. The height of a triangle is the total benefit to the population and the
width is the total cost.

Source: NHS North of England Commissioning Support Unit (NECS) and Hartlepool and Stockton-on-Tees CCG
Further information about the STAR tool and associated guidance documents and toolkits are available on the Health
Foundation website (http://www.health.org.uk/collection/star-socio-technical-allocation-resources).
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Supporting effective implementation of agreed changes across care settings requires several enablers to be in place,
including:
•

•

•

•

Ownership and engagement: All parts of the system need to understand the rationale for implementing the
interventions, the anticipated impact, and what is required of them to support implementation. Clinical
engagement and support for clinical decision making are particularly important when access criteria is put in
place, and where interventions require changes to current practice and protocols.
Practical tools: Systems and processes can reinforce adoption of the required behaviours. For example, the
pan-London commitment to introduce a screening programme for atrial fibrillation in people aged 65 is
being supported with practical tools for screening and detection.
Real time data and tracking: Monitoring the impact of implementation and regularly sharing data will
ensure review and testing of implementation approaches in real-life settings, and provide opportunities to
iterate and adjust the approach to maximise impact. Sharing performance within departments and across
peers provides opportunities for peer-to-peer challenge and support for improvement.
Partnership working: Few of the interventions can be implemented in one setting or professional group.
ACOs are uniquely placed to support the transition from a focus on providers and institutions to a focus on
patients and populations, and transcend organisational and professional boundaries.

SUMMARY: Local health economies are encouraged to:
•
•
•
•
•

Identify priority areas through analysing local population need and service delivery
Once priority areas have been identified understand the variation in practice, local delivery patterns and
gather the consensus opinions of clinicians to confirm interventions
For the identified priority areas, evaluate the outputs of this pragmatic review to consider interventions
that might be applicable
Utilise a prioritisation framework for determining interventions to pursue. The STAR tool is one example. It
considers the scale of impact that interventions have on costs and on the population’s health
Monitor implementation progress regularly, utilise peer to peer challenge where possible, and adapt
implementation methods based on feedback and progress as required.
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CONCLUSIONS
The interventions described in this review provide potential opportunities for health and social care systems to
challenge existing practice and find opportunities to achieve cost savings without compromising quality of care.
Identifying which interventions to invest in will depend on existing practice and opportunities for improvement.
Utilising prioritisation tools will provide support for decision makers. ACOs are uniquely placed to take a whole
system perspective, facilitating investment across different settings to achieve maximal benefit for patients and
populations. Individual clinicians and staff need to be supported to embrace new and innovative ways of delivering
care. Patients and the public also have an important role to play: continuing efforts to encourage healthy behaviours
and more proactive self-management will support the sustainability of the NHS.
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APPENDIX 1 – SEARCH STRATEGY
Via CRD interface
1. (admissions) AND (reduc*)
2. (readmissions)
3. MeSH DESCRIPTOR Patient Admission
4. MeSH DESCRIPTOR Patient Readmission
5. MeSH DESCRIPTOR Patient Discharge
6. #1 OR #2 OR #3 OR #4 OR #5
7. (prevention)
8. (alcohol) OR (smoking) OR (diet)
9. (obesity) OR (stroke):TI
10. #8 OR #9
11. MeSH DESCRIPTOR Primary Prevention
12. MeSH DESCRIPTOR Secondary Prevention
13. #11 OR #12
14. #7 AND #10
15. #13 OR #14
16. (community) AND (rehabilitation)
17. (community) AND (integration)
18. (community) AND (support):TI
19. (community) AND (nurs*)
20. (community) AND (occupational ther*)
21. (community) AND (social worker)
22. (community) AND (physiother*)
23. MeSH DESCRIPTOR Nurses, Community Health EXPLODE ALL TREES
24. MeSH DESCRIPTOR Community Health Planning EXPLODE ALL TREES
25. MeSH DESCRIPTOR Community Health Services
26. MeSH DESCRIPTOR Community Health Workers EXPLODE ALL TREES
27. MeSH DESCRIPTOR Community Integration EXPLODE ALL TREES
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28. OR/#12-#23
29. (primary care):TI OR (secondary care):TI
30. (care home) OR (nursing home)
31. (length of stay):TI OR (discharge):TI
32. MeSH DESCRIPTOR Patient Discharge EXPLODE ALL TREES
33. MeSH DESCRIPTOR Length of Stay
34. (procurement)
35. (coding)
36. (inpatient cost*)
37. (workforce)
38. (staff*):TI OR (agency):TI
39. (comput*):TI OR (electronic):TI
40. MeSH DESCRIPTOR Electronic Health Records EXPLODE ALL TREES
41. (fall*):TI AND (cost)
42. (staff*) AND (retention)
43. MeSH DESCRIPTOR Health Manpower EXPLODE ALL TREES
44. OR/29-43
45. #6 OR #15 OR #28 OR #44
9127 records
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APPENDIX 2 – ASSESSMENT OF APPLICABILITY AND QUALITY
Applicability
To make an assessment of applicability, we used an adapted version of the applicability section of the Methodology
Checklist utilised by NICE as part of Economic Evaluations (appendix G, section 1 of the NICE Guidelines manual)(75).
Judgments were made by one author and reviewed by a second author.
Our assessment of applicability considered the following questions before a summary judgement was recorded for
each intervention:
•
•
•
•
•
•
•

Is the study population appropriate for the objectives?
Are the interventions and services amenable to control by ACOs?
Is the healthcare system in which the study was conducted sufficiently similar to the current UK NHS
context?
Is the value of health effects expressed in terms of quality-adjusted life years?
Are changes in health-related quality of life reported directly from patients and/or carers where
included?
Are there outcomes that can be easily measured to provide an idea of progress / for audit purposes?
Overall judgement on applicability? (Directly applicable / Partially applicable / Not applicable)

Quality
Our assessment of study quality made use of adapted versions of the relevant NICE Methodology Checklist for the
type of study in question(74). Judgments were made by one author and reviewed by a second author. We used:
•
•
•
•

Appendix B for reviews
Appendix C for randomised trials
Appendix D for cohort studies
Section 2 of appendix G for economic evaluations.
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APPENDIX 3 – ASSESSMENT OF INTERVENTION COMPLEXITY
The iCAT SR tool was used to assess complexity of interventions. It has been developed by the iCAT SR group and is
soon to be published(5). Judgments were made by one author and reviewed by a second author.
The six core dimensions, as per the guidance documents and their possible grades, appear below:

Dimension

Grades

Active components included in the intervention
compared with the control (or usual care)

Single component, multi component or bundle

Behaviour or actions of intervention recipients or
participants to which the intervention is directed

Single target, dual target, multi target or variable

Organisational levels and categories targeted by the
intervention

Single category, multi category or multi-level

The degree of tailoring intended or flexibility
permitted across sites or individuals in intervention
implementation / application

Inflexible, moderately flexible, highly flexible or
variable

The level of skill required by those delivering the
intervention in order to meet the intervention’s
objectives

Basic skill, intermediate skill, high level skill or
variable

The level of skill required for the targeted behaviour
when entering the study by those receiving the
intervention in order to meet the intervention’s
objectives

Basic skill, intermediate skill, high level skill or
variable
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APPENDIX 4 – CROYDON PROCEDURE LIST
As part of our work, we initially considered whether there were interventions that local health economies should
stop making. We reviewed the original ‘Croydon Procedure’ list (which has since been incorporated into the more
recent 2007 ‘Save to Invest’ Executive Summary by the London Health Observatory)(5). It categorised potentially
wasteful interventions into four categories:
•
•
•
•

Relatively ineffective interventions
Largely cosmetic interventions
Effective interventions with a close benefit/risk balance in mild cases
Effective interventions where cost-effective alternatives should be tried first.

The list was formed by selecting common procedures for which there was apparent evidence that service access
criteria should be in place (“supporting the need for criteria for intervention thresholds for the commonest
procedures”). However we were unable to identify with certainty the methodology and formation of the initial list
and can therefore not make assessments of the quality of the evidence used.
We do not recommend using this list as the basis for making commissioning decisions. The non-evidence based
construction of the original Croydon Procedure list means it is unlikely to be helpful for English ACOs looking to
determine which procedures to limit activity of. However, we recognise that several CCGs use the original procedure
list as part of local policies for implementing access based criteria for procedures of limited clinical value. Therefore,
for reference, we have included the search work we conducted in this appendix to highlight those areas for which we
were able to identify changes to the evidence.
We used UpToDate® (www.uptodate.com), an evidence based, physician authored, clinical decision support
resource to assess whether any of the listed items have more recent evidence available that may alter the clinical
validity of the original recommendation(73). The UpToDate® database is maintained by a team who run regular
screens of electronic databases such that their literature reviews are generally current to within 1 to 2 months.
6 of the 34 procedures from the Croydon Procedure list had updated evidence.
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Interventions
with no change
in evidence

Relatively ineffective interventions

Potentially cosmetic interventions

Effective interventions with a close
benefit / risk balance in mild cases

•

•
•
•

•

•
•

Dilation and curettage for women
under 40
Jaw replacement
Back pain: injections and fusion

•
•
•
•
•

Interventions
with changes in
evidence

•

•

•

•

Tonsillectomy: Effective in the
short term though long term adult
data is lacking(76).
Grommets (surgery for glue ear):
Tympanostomy tube (Grommet)
placement is indicated when longterm ventilation of the middle ear
space is required(77)
Trigger finger: Surgery is a
potential therapy when
conservative therapy and 1 to 2
rounds of glucocorticoid injection
therapy have failed(78)
Spinal cord stimulation: Potential
option for neuropathic pain and
recommended by the European
Federation of Neurological
Societies (EFNS) in certain
situations(79, 80)

•

•

Aesthetic surgery – Breast
Aesthetic surgery – ENT
Aesthetic surgery –
Ophthalmology
Aesthetic surgery – Plastics
Minor skin surgery for noncancerous lesions
Orthodontics
Varicose veins
Other hernia procedures

Incisional and Ventral Hernias:
Conservative measures
appropriate for many, surgery
may be indicated for some(81)
Inguinal, Umbilical and Femoral
Hernias: Conservative measures
appropriate for many, surgery
may be indicated for some(82)
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•
•
•
•
•
•
•
•
•

Female genital prolapse/stress
incontinence (surgical)
Female genital prolapse/stress
incontinence (non-surgical)
Primary hip replacement
Knee joint surgery
Hip and knee joint revisions
Dupuytren’s contracture
Wisdom teeth extraction
Cataract surgery
Cochlear implants
Other joint
prosthetics/replacements

Effective interventions where costeffective alternatives should be tried
first
• Hysterectomy for non-cancerous
heavy menstrual bleeding
• Carpal tunnel surgery
• Anal procedures
• Bilateral hip surgery
• Elective cardiac ablation

APPENDIX 5 – COST CONVERSION TABLE
For reporting purposes, all costs were converted from study country and year to UK 2016 currency values using a
publicly available online conversion tool available at http://eppi.ioe.ac.uk/costconversion/default.aspx(7). The below
table shows the original reported values and the converted values used in this report.
Author

Year

Citation no.

Cost measure

Original value

Barton

2011

8

Savings

van Wier
Eriksson

2013
2010

9
10

Edwards
Lovibond

2013
2011

11
12

£12,111
£56 to £323

£12,536
£60 to £347

Stewart

2012

13

$18 per day

£9 per day

Pandor
Irish HIQA
Mayer
Hopkins
Gillett
Kahn
Hoerger

2013
2015
2013
2011
2012
2010
2007

14
15
16
19
20
21
22

ICER
Costs per gained
QALY
ICER
Cost saving per
patient
Lower hospital
costs
ICER
ICER
ICER
ICER
ICER
ICER
ICER

£30,000,000 £230,000,000
depending on
intervention
-€ 50,273
$1,668 to $4,813

Converted value (£,
2016)
£43,000,000 to
£257,000,000
depending on
intervention
-£44,016
£1,275 to £3,679

£11,873
€20,271
€8,354
-$53,065
£1,819
$9,700
$8,181 to $9,511
depending on the
population

£12,289
£17,138
£7,784
-£33,978
£1,920
£7,415
£6,503 to £7,560
depending on the
population

Smith
Bertram

2010
2010

23
24

ICER
ICER

$3,420
AUD21,500 for
metformin and AUD
22,500 for lifestyle

£2,614
£11,132 and £11,650
for metformin and
lifestyle respectively

Pollock
Hurley

2013
2012

25
26

ICER
Investment cost

£3,602
£2,124 investment
90% likely cost
effective

£3,728
£2,252 investment
90% likely cost
effective

Hurley

2007

27

Investment cost

As above

Lamb
Whitehurst

2010
2012

28
29

ICER
ICER

Majumdar

2011

30

Savings (lifetime
per 100 patients)

£1,786
£463, -£1,198,
£48,707 for high,
medium and low-risk
groups respectively
$26,800

£2,252 investment
90% likely cost
effective
£1,956
£489, -£1,265,
£51,416 for high,
medium and low-risk
groups respectively
£16,159

Majumdar

2009

31

Savings (lifetime
per 100 patients)

$260,000

£166,500

Padula
Richards

2011
2016

32
33

ICER
ICER

-$1,462
£14,248

-£1,095
£14,248
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Author

Year

Citation no.

Cost measure

Original value

Nordgren

2014

34

Societal earning per
QALY

$7523

Converted value (£,
2016)
£6,889

van den Berg
McCrone
Tadros

2011
2013
2013

35
36
37

ICER per DALY
Cost saving
Bed day savings

€1,400
£4,814
43 to 64 bed days

£1,260
£4,982
43 to 64 bed days

Robertson

2001

38

$NZ 155

£100

Johansson
Sach

2008
2012

39
40

-2,028 SEK
£1,551

-£197
£1,637

Huang

2012

41

2014
2013

43
44

$2,112 (Taiwanese
dollars)
-£1,542
€1,343

£104.10

Ebm
Gutt
Faria
Keenan

2013
2014

45
46

€8,481
$3,474

£7,903
£2,473

Brumley

2007

47

$7,552

£6,003

Pham

2014

48

$4,400

£2,536

Coleman

2010

49

Cost per fall
prevented
ICER
Cost saving per
patient
Cost saving per
patient
ICER
Cost saving per
patient
ICER
Cost saving per
patient
Cost saving per
patient
Cost saving per
patient
ICER

-£971, £300, £2,250
for bupropion, NRT,
varenicline

Taylor

2011

50

See Coleman

See Coleman

-£1,064, £329,
£2,464 for
bupropion, NRT,
varenicline
See Coleman

Bauld

2010

51

ICER

Barnett
Christenhusz

2014
2012

52
53

ICER
Costs per program

£2,600 and £4,800
for pharmacy and
group support
respectively
$6,324
€581 vs €595

Lisspers
Purshouse

2014
2013

54
55

Cost saving
ICER

Angus

2014

56

See Purshouse

Neighbours
Fuller
Hersey

2010
2014
2012

57
58
60

ICER
ICER
ICER

42

-£1,567
£1,251

€2,158
£1,175 (GP
approach) and
£6,900 (practice
nurse approach)
See Purshouse

£2,789 and £5,149
for pharmacy and
group support
respectively
£4,502
£516 vs. £528 for
high vs. medium
intensity
interventions
£1,594
£1,216 (GP
approach) and
£7,142 (practice
nurse approach)
See Purshouse

$8,795
AUD 6225
Between $900 and
$1100 for groups 1
and 2, $1900 for
group 3

£6,723
-£1,133
Between £662 and
£809 for groups 1
and 2, £1,397 for
group 3

Author

Year

Citation no.

Cost measure

Original value

Hayes

2014

61

$4,230

Zaubler

2013

62

ICER per unit BMI
avoided
Total cost savings

Converted value (£,
2016)
£2,070

$841,000

£608,550

Graff

2008

63

€ 1,748

£1,596

Zermansky

2001

64

Cost saving per
patient
Cost saving per
patient (annual)

£61

£85

GrimmerSomers
Junod Perron
Robinson

2010

65

Bed day savings

8.6 per patient

8.6 per patient

2013
2006

66
67

Cost saving
Cost saving per
patient (annual)

€6,490
£73

£6,048
£89

43
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