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• Project commissioned by NHS England to assess impact of specialist workforce

• Specialist workforce chosen, as it was highlighted, by stakeholders, that:

Specialist 
workforce

Epilepsy 
specialist 
nurses (ESNs)

Consultant 
paediatricians 
with ‘expertise 
in epilepsy’

Paediatric 
neurologists

The level and mix of specialist staff can affect the care and 
treatment of CYP with epilepsy and health care system 

resource use and efficiency
There is a shortage
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Approach
Key findings and 
recommendations

Evaluation 
framework



Approach



Mixed-methods approach

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

Two stakeholder 
workshops

• Shortlisting and 
exploring 
important areas 
of the care 
pathway:

• Particularly 
around the 
specialist 
workforce and 
the expected 
impact of care

Literature review

• Reviewing 
previous 
research into the 
effect of 
specialist 
workforce on 
clinical and 
resource use 
outcomes

Analysis of health 
datasets 
(Epilepsy12 data)

• Identifying 
relationships 
within real-world 
data to 
understand how 
the specialist 
workforce may 
impact care of 
CYP with 
epilepsy.

• Examples of 
analysed impact 
include assessing 
evidence of care 
planning, clinical 
reviews and 
rescue 
medication usage

Economic 
framework

• Producing a 
framework to 
allow providers to 
input their local 
data and 
comprehend the 
economic value 
of different 
interventions:
• For example, 

comparing the 
costs and 
outcomes of an 
increase in 
workforce



Epilepsy12 data
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Approach to analysis

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

Exploratory 
analysis

• Understand 
data

• Assess 
completenes
s and data 
quality

Descriptive 
analysis

• Initially 
assess 
specialist 
workforce 
clinical care 
measures

Staff spend 
analysis

• Assess how 
clinical 
measures 
differ 
according to 
service level 
spend on 
specialist 
staff 

Advanced 
analyses

• Use 
statistical and 
data science 
techniques to 
examine the 
relationship 
between 
specialist 
workforce 
and clinical 
care 
measures



Key findings and
recommendations



Key findings

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

Epilepsy specialist nurses 
can generate cost-savings 
to the NHS

Some CYP with epilepsy 
do not have access to 
specialist staff in their first 
year of care

Better access to ESNs is 
associated with better care 
planning, improved 
transition, and referrals to 
adult and mental health 
services  

Better access to a 
consultant with ‘expertise 
in epilepsy’ is associated 
with better access to 
clinical review, defined 
epilepsy clinics and mental 
health referral pathways 

Health Boards/Trusts staff 
services differently and it 
is difficult to discern the 
optimal mix of specialist 
staff 

We provide 
recommendations around 
the limitations of analysis



Key findings - 1

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

Epilepsy specialist 
nurses can generate 
cost-savings to the NHS

Some CYP with epilepsy 
do not have access to 
specialist staff in their first 
year of care

Better access to ESNs is 
associated with better care 
planning, improved 
transition, and referrals to 
adult and mental health 
services  

Better access to a 
consultant with ‘expertise 
in epilepsy’ is associated 
with better access to 
clinical review, defined 
epilepsy clinics and mental 
health referral pathways 

Health Boards/Trusts staff 
services differently and it 
is difficult to discern the 
optimal mix of specialist 
staff 

We provide 
recommendations around 
the limitations of analysis



1. Epilepsy specialist nurses can generate cost-savings to 
the NHS

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

• We recommend:

• Trusts and integrated care systems 

prioritise investment in ESN-led 

interventions to take advantage of 
the potential cost-savings. 

• Further research be performed to 

demonstrate the value of the 

specialist workforce, taking account 
of the full range of resource use, 

clinical, patient, and economic 

outcomes. The supplied framework 

can be used by local systems to 

support this aim. 

Example 
findings

NICE1 showed 
that ESN-led 

interventions can 
generate 

considerable 
cost savings to 

NHS

Having access to an 
ESN is associated 

with fewer paediatric 
epilepsy admissions 
(Hargreaves et al. 2)

Stakeholder 
experience and 

feedback

Service level 
ESN-led 

interventions can 
result in lower 
subsequent 
admission 

durations (Noble 
et al. 3)

Positive impact on 
care activity 
shown in our 

analysis
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Epilepsy specialist nurses 
can generate cost-savings 
to the NHS

Some CYP with epilepsy 
do not have access to 
specialist staff in their 
first year of care

Better access to ESNs is 
associated with better care 
planning, improved 
transition, and referrals to 
adult and mental health 
services  

Better access to a 
consultant with ‘expertise 
in epilepsy’ is associated 
with better access to 
clinical review, defined 
epilepsy clinics and mental 
health referral pathways 

Health Boards/Trusts staff 
services differently and it 
is difficult to discern the 
optimal mix of specialist 
staff 

We provide 
recommendations around 
the limitations of analysis



2. Some CYP with epilepsy do not have access to 
specialist staff in their first year of care 

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

• Specialist staff levels need to be sufficient to meet health need across all providers:

• 83.0% of CYP had access to an ESN in first year of care – access means input requested and achieved.

• 89.1% of CYP had access to consultant paediatricians with ‘expertise in epilepsy’.

• 25.4% of CYP had access to paediatric neurologists – Not all CYP should have access as paediatric 

neurologists should be prioritising complex epilepsy, nonetheless evidence suggests there is still a gap.

• Access to specialist staff is highly correlated with WTE staffing levels.

• Acknowledge increasing staff is challenging, but research by Epilepsy Action (2023) 4 stresses shortage:

• One neurologist to every 868 people with epilepsy.

• One ESN to every 1,397 people with epilepsy. 

• Shortage more pronounced in some areas.



2. Some CYP with epilepsy do not have access to 
specialist staff in their first year of care 

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

Recommendations

• NHS England invest in the ESN workforce and ensure there is a sufficient supply of 
nurses to meet the needs of CYP with epilepsy so that they do not miss out on important 
care elements, e.g. care planning, transition, and referrals to adult and mental health services

• As indicated by stakeholder experience and feedback, providers should ensure that 
there is sufficient ESN staffing to provide comprehensive care planning for all CYP with 
epilepsy. A ratio of 1 ESN per 250 CYP has been previously suggested, although further work 
to determine an effective ratio given varying levels of need should be undertaken

• NHS England should invest in the Consultant Paediatrician with ‘Expertise in Epilepsy’ 
and Paediatric Neurologist workforce and ensure there are enough to meet the needs of 
CYP with epilepsy, regardless of where they live. NHS England could consider incentives for 
increasing supply in areas where there is a clear mismatch between demand and supply



Key findings - 3

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

Epilepsy specialist nurses 
can generate cost-savings 
to the NHS

Some CYP with epilepsy 
do not have access to 
specialist staff in their first 
year of care

Better access to ESNs is 
associated with better 
care planning, improved 
transition, and referrals 
to adult and mental 
health services  

Better access to a 
consultant with ‘expertise 
in epilepsy’ is associated 
with better access to 
clinical review, defined 
epilepsy clinics and mental 
health referral pathways 

Health Boards/Trusts staff 
services differently and it 
is difficult to discern the 
optimal mix of specialist 
staff 

We provide 
recommendations around 
the limitations of analysis



3. Better access to ESNs is associated with better care planning, improved transition, 
and referrals to adult and mental health services 

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

ESNs

• CYP with access to an ESN, compared to those who did not, were:

• More likely to have evidence of various care planning activities: such as, sleep 
monitoring, clinic letters, and water safety, and specialist advice between reviews

• More likely to be receiving care in a health board/trust that has agreed referral pathways for 
children with mental health concerns.

• More likely to be in health boards/trusts with a broader range of ESN functions being 
delivered, such as, school meetings, home visits, and nurse led clinics. 

• More likely to be receiving care in a health board/trust offering tertiary neurology referrals. 
Further research is needed to understand if this is due to patient need or service design and 
staff composition. 

• Analysis highlighted benefit of an adult ESN in transition which was associated with a health 
board/trust having agreed referral pathways to adult services and/or outpatient clinics.



Presentation Title Here



3. Better access to ESNs is associated with better care planning, improved transition, 
and referrals to adult and mental health services 

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

Recommendations

• Trusts ensure they have sufficient WTE ESNs in post to ensure all CYP with epilepsy 
have access to ESN support so that they do not miss out on important elements of care

• Further research needed to understand how better access translates to other important 
outcomes, such as, improved self-management of epilepsy, mental health diagnoses and 
treatment, and wider resource use in the health system

• Further research needed to understand to explore how inequity in access effects the care and 
treatment CYP with epilepsy receive, and health and care resource use and efficiency 
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Epilepsy specialist nurses 
can generate cost-savings 
to the NHS

Some CYP with epilepsy 
do not have access to 
specialist staff in their first 
year of care

Better access to ESNs is 
associated with better care 
planning, improved 
transition, and referrals to 
adult and mental health 
services  

Better access to a 
consultant with 
‘expertise in epilepsy’ is 
associated with better 
access to clinical review, 
defined epilepsy clinics 
and mental health 
referral pathways 

Health Boards/Trusts staff 
services differently and it 
is difficult to discern the 
optimal mix of specialist 
staff 

We provide 
recommendations around 
the limitations of analysis



4. Better access to a consultant with ‘expertise in epilepsy’ is associated with better 
access to clinical review, defined epilepsy clinics and mental health referral pathways. 

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

Consultants with ‘expertise in epilepsy’

• CYP with epilepsy who have access to a consultant paediatrician with ‘expertise in 
epilepsy,’ compared to those who do not, were more likely:

• To have a clinical review by a consultant paediatrician or paediatric neurologist. 

• To have evidence of care planning activity, medications provided, formal cognitive 
assessment, and access to clinical psychologists

• To be receiving care at a health board/trust delivering defined epilepsy clinics. This is 
important considering that one in five providers (19.5%) were not providing defined epilepsy 
clinics in 2021/22

• Health boards/trusts with higher levels of WTE consultants more likely to have referral 
pathways to mental health services in place 



4. Better access to a consultant with ‘expertise in epilepsy’ is associated with better 
access to clinical review, defined epilepsy clinics and mental health referral pathways. 

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

Recommendations

• Trusts should ensure they employ enough WTE consultants with ‘expertise in epilepsy’ 
so that all CYP can access better care, such as care planning, access to clinical review, 
defined epilepsy clinics and mental health referral pathways

• Further research is needed to understand how better access translates to other 
important outcomes, such as, improved self-management of epilepsy, mental health 
diagnoses and treatment, and wider resource use in the health system

• Further research is needed to explore how inequity in access effects the care and treatment of 
CYP with epilepsy and health and care resource use and efficiency
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Assessing the impact of the specialist workforce on care of children and young people with epilepsy

Epilepsy specialist nurses 
can generate cost-savings 
to the NHS

Some CYP with epilepsy 
do not have access to 
specialist staff in their first 
year of care

Better access to ESNs is 
associated with better care 
planning, improved 
transition, and referrals to 
adult and mental health 
services  

Better access to a 
consultant with ‘expertise 
in epilepsy’ is associated 
with better access to 
clinical review, defined 
epilepsy clinics and mental 
health referral pathways 

Health Boards/Trusts 
staff services differently 
and it is difficult to 
discern the optimal mix 
of specialist staff 

We provide 
recommendations around 
the limitations of analysis



5. Health Boards/Trusts staff their services differently and it is difficult to discern the 
optimal mix of specialist staff 

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

• CYP with access to consultants with ‘expertise in epilepsy’ tend to have access to ESNs
• CYP with access to paediatric neurologists less likely to have access to consultants or ESNs
• Research suggests that CYP with access to a paediatric neurologist were more likely to have 

had rescue medication administered, more ASMs, formal developmental assessment and 
access to CESS - all indicators that this patient group have more complex care needs

Findings

• Further research to understand the substitution and complimentary nature of the specialist 
workforce and the effects of different models of care on the care and treatment of CYP, quality-
of-life measures and the wider health care system 

Recommendations
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Assessing the impact of the specialist workforce on care of children and young people with epilepsy

Epilepsy specialist nurses 
can generate cost-savings 
to the NHS

Some CYP with epilepsy 
do not have access to 
specialist staff in their first 
year of care

Better access to ESNs is 
associated with better care 
planning, improved 
transition, and referrals to 
adult and mental health 
services  

Better access to a 
consultant with ‘expertise 
in epilepsy’ is associated 
with better access to 
clinical review, defined 
epilepsy clinics and mental 
health referral pathways 

Health Boards/Trusts staff 
services differently and it 
is difficult to discern the 
optimal mix of specialist 
staff 

We provide 
recommendations 
around the limitations of 
analysis



6. Recommendations around limitations of analysis

Assessing the impact of the specialist workforce on care of children and young people with epilepsy

• Within CYP first year of care, linking activities relating to the specialist workforce in time
• Between Epilepsy12 and other datasets (SUS, HES, ECDS, Mortality, etc.)

Further research be performed using linked data

• Epilepsy12 should be funded to routinely collect clinical and resource outcomes across all 
health boards/trusts or NHS England should commission research of linked Epilepsy12

Epilepsy12 outcome linkage

• Future research should perform subgroup analysis analysing known inequality indicators
• Various other recommendations around data, guidance for evaluation, etc

Other



Economic framework 
user tool



Economic framework 
user tool
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What is meant by ‘value for money’

Scarcity

What 
services/ 

interventions?

How will they 
be delivered?

Who will 
receive them?

Opportunity 
cost

Priorities of the 
health and care 

system

Limited 
resources

Choice

Benefits Opportunity 
cost



Evaluation approach and methods will depend upon…

Type of intervention 
(e.g. workforce change 

or introducing a new 
technology)

Impact on the 
population (e.g. 

clinical risks)

Financial risk to the 
payer (i.e. the cost or 
investment required)

Decision making 
context/perspective 
(the setting/who will 

be paying)

Outcome(s) of interest Available evidence 
and data

Access to the right 
skills (analytics, 

economic analysis)

Resources to deliver 
evaluation (time and 

budget)



Approach to evaluation

Report and 
disseminate 

findings

Carry out 
evaluation

Decide 
evaluation 
approach

Identify and 
describe 
expected 
impacts

Define 
research Qs 
and decision 

problem



Define research Qs and decision problem

Report and 
disseminate 

findings

Carry out 
evaluation

Describe 
approach to 
evaluation

Identify and 
describe 
expected 
impacts

Define 
research Qs 
and decision 

problem

• Background research to understand the intervention
• Review existing info and evidence
• Define the intervention and comparator
• Define the population
• Determine perspective and decision-making context



Perspective

32

The perspective of an economic evaluation is the point of view adopted when deciding which costs 

and benefits are included in an evaluation.

At different levels and in different parts of the healthcare system decision makers have different 

priorities

• Mainly different budgets but also needs of local population

NICE: health and social care perspective



Identify and describe expected impacts

Report and 
disseminate 

findings

Carry out 
evaluation

Describe 
approach to 
evaluation

Identify and 
describe 
expected 
impacts

Define 
research Qs 
and decision 

problem

• Map out intervention and comparator pathways
• Theory of change exercise to understand 

expected impact and ensure relevant costs and 
benefits are considered

• Define outcome measure



Logic model for evaluations 

34

• Inputs: Resources necessary for program / intervention implementation 

• Activities: What is being done during implementation in order to achieve outcomes 

• Outputs: Direct products obtained as a result of program activities 

• Outcomes: measurable outcomes or results of program implementation 

• Impacts: The long-term impact

Inputs Activities Outputs
Intermediate 

outcomes
Long terms 

impact

Processss Outcome evaluation 



Assumptions

• Availability of Specialist Workforce. There is a sufficient supply of qualified epilepsy specialists willing to work within the NHS.

• Stakeholder Buy-in. NHS trusts, commissioners, and other stakeholders are committed to the epilepsy care program and its objectives.

• Continuity of Funding. The dedicated funding for epilepsy care and specialist workforce initiatives will remain consistent over time.

Rationale
• Epilepsy requires targeted healthcare by specialists. Epilepsy requires specialists care to reduce mortality risk and other challenges that CYP patients face.

• Specialist workforce is well-positioned to deliver improved health outcome. They work across teams, offer faster & more accurate diagnosis and empower patients.

• Specialist workforce involvement could potentially be cost-saving for the NHS. They could free up consultants’ capacity, and reduce need to access emergency care.

Key

Patient perspective

NHS perspective

* Limited data availability

• Dedicated new and existing

funding for epilepsy care 

• Aligned priorities between

NHS trusts and

commissioners

• Training, recruitment &

hiring – Initiatives and 

funding specifically targeted 

at training and recruiting 

specialists, eg. epilepsy 

nurses, paediatric 

neurologists and allied health

professionals.

• Professional development

and retaining strategies

• Support systems for

specialist workforce to

assist their work, such as 

admin assistance, epilepsy-

specific tools, and clinical 

decision support systems.

• Robust IT infrastructure

and tools

Inputs Activities Outcomes ImpactsOutputs

Improved psychosocial

well-being and live well

with epilepsy

Smoother transition greater

social integration*

Improved clinical

outcomes among CYP

Increased efficiency of

healthcare resource use

Improved quality of 

epilepsy care services 

• Decreased unplanned hospital

admissions due to seizures

• Fewer ambulance conveyances

• Shortened lengths of hospital stay

• Conductive timely initial 

assessments, including

mental health screening

• Provide regular specialist 

consultations and reviews

• Create individualised 

epilepsy care plans for each

type of epilepsy

• Review and optimize 

medication use regularly

Better education

attainment*

Reduced unnecessary

costs of epilepsy care

• Reduced number of deaths

• Increased percentage of patients 

achieving seizure freedom

• Reduced frequency of seizure

• Higher adherence to prescription*

• Reduced percentage of patients 

diagnosed with mental disorders 

(depression or anxiety)

• Better self-management*

• Increased participation in social 

and extracurricular activities*

• Improved school attendance*

• Reduced drug spend per patient

• Reduced misdiagnosis rate*

• Reduced unnecessary prescribing 

of rescue medications*

• Reduced waiting time for service*

• Quicker diagnosis / classification*

• CYP have initial investigation

within NICE timeframe

• CYP provided with more 

specialist consultations

• CYP provided with more 

appropriate and complete

care plans

• Better use of medications

and quicker and more

accurate service referrals

• Increased knowledge and 

skills among the non-

specialist workforce

• Enhanced patient and family 

understanding of epilepsy 

management

• Better coordinated care 

between care teams

• Increased capacity in

outpatient departments

• Epilepsy care& management 

protocols standardized and 

implemented across trusts

• Set up systems to improve

coordination among teams

• Expand Outpatient Services 

• Offer training to non-

specialist healthcare workers

• Initiate epilepsy education 

programs for patients and 

families

• See CYP patients in an

epilepsy rather than a

general paediatric clinic

• Standardise and implement

epilepsy care protocols



Decide evaluation approach

Report and 
disseminate 

findings

Carry out 
evaluation

Decide 
evaluation 
approach

Identify and 
describe 
expected 
impacts

Define 
research Qs 
and decision 

problem

• Describe optimal approach to 
evaluation

• Decide study design



• Answers cause and effect 
question

• Did the intervention achieve the 
expected outcomes 

• Are there any unintended 
outcomes?

• Are the outcomes produced by 
the intervention?

• Will the intervention work 
elsewhere? Generalisability 

Evaluation types  

37

• Compares the costs and 

benefits of the intervention

• Informs value for money 

decisions

• Was the intervention delivered 

as intended? 

• What worked well, for whom, 

why? Redesign

• What could be improved?

Process evaluation Impact evaluation Value-for-money evaluation

Adapted from Stern (2015). Impact evaluation: a guide for commissioners and managers. Available at: 
https://assets.publishing.service.gov.uk/media/57a0896de5274a31e000009c/60899_Impact_Evaluation_Guide_0515.pdf
Accessed 1st November 2022

https://assets.publishing.service.gov.uk/media/57a0896de5274a31e000009c/60899_Impact_Evaluation_Guide_0515.pdf


Types of economic evaluation 
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.Approaches Output to describe cost-effectiveness Example Qs

Cost-utility analysis Incremental cost-effectiveness ratio, cost 

per quality-adjusted life year

Which intervention is more cost-

effective and affordable to the NHS?

Cost-effectiveness 

analysis

Incremental cost-effectiveness ratio e.g. 

cost per admission avoided

Which intervention reduces pressure 

on acute services for the lowest cost?

Cost-consequence 

analysis

Present costs and different categories of 

benefits separately

Which intervention offers the best 

combination of costs and outcomes?

Cost-benefit analysis Assign monetary value to costs and 

benefits, present net monetary benefit

Which intervention maximises return 

on investment?

Budget impact analysis Net budget impact What is the budget impact to ICS of 

introducing intervention?

Presentation Title Here



Types of economic evaluation 

39

.Approaches Output to describe cost-effectiveness Example Qs

Cost-utility analysis Incremental cost-effectiveness ratio, cost 

per quality-adjusted life year

Which intervention is more cost-

effective and affordable to the NHS?

Cost-effectiveness 

analysis

Incremental cost-effectiveness ratio e.g. 

cost per admission avoided

Which intervention reduces pressure 

on acute services for the lowest cost?

Cost-consequence 

analysis

Present costs and different categories 

of benefits separately

Which intervention offers the best 

combination of costs and 

outcomes?

Cost-benefit analysis Assign monetary value to costs and 

benefits, present net monetary benefit

Which intervention maximises return 

on investment?

Budget impact analysis Net budget impact What is the budget impact to ICS of 

introducing intervention?

Presentation Title Here



Carry out evaluation

Report and 
disseminate 

findings

Carry out 
evaluation

Decide 
evaluation 
approach

Identify and 
describe 
expected 
impacts

Define 
research Qs 
and decision 

problem

• Collate any additional data and evidence
• Carry out analysis and modelling (qual, 

quant, economic), including sensitivity 
analysis

• Develop tools e.g. cost calculator



Report and disseminate findings

Report and 
disseminate 

findings

Carry out 
evaluation

Decide 
evaluation 
approach

Identify and 
describe 
expected 
impacts

Define 
research Qs 
and decision 

problem

• Report findings
• Develop business case



Links to resources to support evaluation and economic 
evaluation
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• Medical Research Council A framework for developing and evaluating complex interventions: update of 

Medical Research Council guidance | The BMJ

• Magenta book HM Treasury guidance on what to consider when designing an evaluation 

https://www.gov.uk/government/publications/the-magenta-book 

• NHS Evaluation Toolkit: https://nhsevaluationtoolkit.net/ 

• NHS Economic Evaluation Toolkit: https://nhsevaluationtoolkit.net/resources/economic-evaluation-

guide/ 

• Strategy unit’ guide to support high quality evaluation in the NHS: 

https://www.strategyunitwm.nhs.uk/news/free-guide-support-high-quality-evaluation-nhs

• WHOs, Monitoring and evaluating DHIs: 9789241511766-eng.pdf (who.int)

https://www.bmj.com/content/374/bmj.n2061
https://www.bmj.com/content/374/bmj.n2061
https://www.gov.uk/government/publications/the-magenta-book
https://nhsevaluationtoolkit.net/
https://nhsevaluationtoolkit.net/resources/economic-evaluation-guide/
https://nhsevaluationtoolkit.net/resources/economic-evaluation-guide/
https://www.strategyunitwm.nhs.uk/news/free-guide-support-high-quality-evaluation-nhs
https://iris.who.int/bitstream/handle/10665/252183/9789241511766-eng.pdf
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