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Abstract 

Economics is the study of optimally allocating society’s limited resources. Public policy, what 

governments choose to do or not to do, involves distributing resources across sectors. Economic analysis 

encompasses all analytical approaches used to explore economics, including the costs and outcomes of 

policies and interventions. It therefore plays a crucial role in public policy decisions, supporting the 

optimal allocation of resources. 

Five publications are presented in this thesis, each applying economic analysis to a different policy issue. 

Collectively, the papers demonstrate how economic analysis can support decision-making in various 

sectors. A critical analysis is presented alongside the publications, exploring the development of the 

studies and their contribution to the field, individually and collectively.  

Chapter 1 introduces the critical analysis by providing context to the publications and the central theme 

that runs through them. Chapter 2 builds on this to develop an analytical framework used to critique 

each of the papers in turn, considering the background of the research, the methods and the 

contribution to the field. The papers are discussed collectively in Chapter 3, pulling together the insights 

from Chapter 2, including the influence of knowledge mobilisation and methods on the impact of the 

research, and how circumstances influence the approach taken.  

Co-design with end-users appeared to improve research quality and reach, although the research with 

most impact provided decision-makers with information on value for money. The overarching economic 

analysis (e.g., cost-effectiveness analysis vs. cost-utility analysis) and the within-method approach (e.g., 

cost perspective) both influenced the results of the research, and potentially the policy decision.  

The critical analysis demonstrated that the selection of economic analysis depends on practical 

constraints such as the existing evidence base, research question, timing of the analysis, data, time and 

resource. Synthesising insights from the critical analysis, a questionnaire was developed to provide 

researchers and decision-makers with advice on the appropriate considerations to be made and 

potential analytical approaches given their context. 
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Chapter 1. Introduction 

This thesis presents a critical analysis of a portfolio of publications representing a coherent programme 

of research; the application of economic analysis to pertinent policy issues to inform decision-making. It 

reflects on a study estimating the cost of growing the NHS cancer workforce (Paper 1 [1]), and another 

estimating UK pregnancy research expenditure and contextualising it with relevant healthcare 

expenditure, health outcomes and other conditions (Paper 2 [2]). It also reflects on an economic 

evaluation of a criminal justice intervention to support vulnerable service users (Paper 3 [3]), an 

economic evaluation of a novel treatment for child anxiety problems (Paper 4 [4]), and a review of 

economic evaluations of interventions addressing healthcare-associated infections (HCAIs) in hospitals 

(Paper 5 [5]). 

The structure of the critical analysis is presented in Figure 1. 

 

Figure 1. Structure of the critical analysis  
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1.1 Background 

Economics is about the use of resources to meet society’s needs and desires at various levels, including 

individual, household, organisation and government [6]. Resources are the inputs needed to provide 

goods and services, including labour, raw materials, land and energy [6]. Formally, economics can be 

defined as the study of optimally allocating limited resources to produce benefit to society [7]. 

The optimal allocation of resources is particularly important for ‘efficient’ economies, where it is not 

possible to make an individual better off without making at least one other worse off [8]. Such 

economies have no spare capacity in the system, meaning trade-offs are necessary when new policies 

are introduced. If resources are already maximised, then some level of existing inputs must be 

reallocated, with the outputs associated with its original use lost [6]. This loss is known as opportunity 

cost. Given the scarcity of resources, judgements about the costs and benefits associated with their use 

enable their optimal allocation [6]. 

Economic analysis is a broad term encompassing all analytical approaches used to explore economic 

phenomena, including the supply, demand or allocation of society’s limited resources [6]. Economics can 

be divided into two concepts: microeconomics and macroeconomics. Microeconomics is the study of 

how individuals and organisations make decisions and interact in markets to allocate scarce resources, to 

determine relative prices, wages and rents [9]. Macroeconomics is the study of the aggregate outcomes 

of economic behaviour, concerned with employment, output and inflation [10].  

The portfolio of publications presented here focuses on economic analysis in the context of 

microeconomics, and specifically that of sectoral policies, which relate to the allocation of limited 

resources for publicly funded programmes within and across sectors [11]. 

In this context, economic analysis is concerned with one or more of three main elements: costs, 

outcomes, and/or the comparison of costs and outcomes [12]. Studies which focus on costs alone (e.g., 

costing studies), or the comparison of costs and outcomes (e.g., full economic evaluations), are examples 

of economic analysis. However, for outcome-only studies to be considered economic analysis, the 

outcome must be economic-related. 

Economic-related outcomes are those that capture the value placed on the consequences of an 

intervention, programme or topic. For example, in health economics, preference-based valuation of 

health-related quality of life (HRQoL) is used to estimate quality-adjusted life years (QALYs), using 

methods such as time trade-off and standard gamble [13]. In environmental economics, stated-
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preference methods, such as discrete choice experiments, estimate willingness-to-pay for environmental 

policies [14], while in transport economics, revealed-preference methods, such as value of time analyses, 

estimate the monetary value of transport interventions [15].Costs refer to the inputs associated with a 

given intervention, overarching programme of activity, or specific topic (e.g., a specific health condition). 

These include direct costs, such as those associated with implementing (e.g., staff time) and/or receiving 

(e.g., out-of-pocket costs) the intervention, and indirect costs, which are those affecting the wider 

economy (e.g., productivity) [16]. Outcomes refer to the consequences associated with an intervention, 

programme or topic and can be economic-related (e.g., QALYs) or not (e.g., clinical). Outcomes can be 

directly (e.g., reduced mortality due to vaccination) or indirectly associated with an intervention (e.g., 

herd immunity due to vaccination). Outcomes can also be tangible, i.e., easily quantifiable (e.g., life years 

gained) or intangible, i.e., not easily quantifiable (e.g., value of improved health) [16]. 

Public policy has been defined as ‘whatever governments choose to do or not to do’ [17]. In practice, 

governments collect resources and redistribute them to pursue their objectives. Decisions about how 

these resources are allocated, often through sectoral policies, constitute public policy decisions. This 

thesis focuses on such decisions. For example, governments seek to provide health through healthcare, 

education through schooling and security through policing, among many other activities across sectors. 

Economic analysis is therefore crucial for public policy decisions. In an editorial on what makes research 

useful for policy, Whitty agrees, noting that policymakers are fundamentally making economic decisions 

[18]. 

Standard economic theory states that individuals are rational and self-interested, seeking to maximise 

their own ‘utility’, or pleasure, given their resources [10]. This is expected utility theory. The theory 

states that free markets, where individuals redistribute their resources through mutually beneficial 

trade, naturally reach general equilibrium, where prices ‘clear’ markets, i.e., supply is equal to demand 

[10]. If markets are perfectly efficient and supply equals demand throughout the economy then there is 

no need for the government intervention [11]. 

However, empirical evidence suggests that the assumptions of expected utility theory are often violated 

[19]. In many instances free markets do not lead to general equilibrium, and resources are therefore not 

allocated efficiently [20]. This is market failure, and can occur for various reasons [11]. Markets only 

meet the demands of those with sufficient purchasing power, will not optimally allocate resources where 

externalities occur, will not produce efficient outcomes where individuals lack full information, fail when 
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there is asymmetry of information between the principal (e.g., salesperson) and the agent (e.g., 

consumer), and underproduce public goods. 

There is clear rationale for governments to intervene and correct such market failures through sectoral 

policies [11]. It is important that these provide good value for money [21]. This desire has led to a public 

value framework being developed in the UK, which provides a practical tool for departments across 

government to maximise the value they deliver from the public purse [22]. The framework assesses 

whether the inputs (e.g., spend), processes (e.g., service) and/or outcomes (e.g., population health) of a 

specific policy delivers public value. For example, it asks whether resource use is regularly reviewed, 

whether the relative effectiveness of different interventions has been established, and whether the 

existing allocation of resources remains the most productive. 

There have recently been calls to broaden the framework used to determine the value for money of 

public policy. Frayman et al. (2024) [23] argue that the objective of government should be to improve 

wellbeing. They therefore argue decisions should be made based on the trade-off between the cost of a 

policy and its impact on wellbeing, measured in monetary terms. Their analysis suggests such an 

approach would lead to a major rethink of policy priorities in the UK. 

Whichever framework is used, economic analysis is crucial. The three aforementioned elements of 

economic analysis can be utilised individually, or in combination, to provide information to policymakers 

about the costs, economic-related outcomes and/or cost-effectiveness of a given intervention, 

programme of activity, or topic. This supports policymakers to efficiently allocate society’s limited 

resources, i.e., maximise outcomes for citizens from public spending, based on the best available 

evidence. This is best achieved through independent and rigorous evaluation that incorporates economic 

analysis [11].  

Economic analysis can be grouped into one of six categories based on whether they consider costs and 

outcomes, and whether a comparison of two or more alternatives is made (Figure 2) [16]. Full economic 

evaluation is a form of economic analysis that compares the costs and outcomes of two or more 

alternatives (4). These can fully inform sectoral policy decisions. The five other types of economic 

analysis are partial evaluations. These provide crucial information for decision-makers, as will be 

explored in this thesis, but in isolation cannot fully inform choices between alternative policies.  

Where no comparison of two or more alternatives is made, analysis of economic-related outcomes alone 

(i.e., outcomes that capture the value placed on relevant consequences) is an economic-related outcome 
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description (1A), and analysis of costs alone is a cost description (1B). The analysis of costs and outcomes 

without the comparison to an alternative is a cost-outcome description (2). The comparison of costs of 

two or more alternatives is a cost analysis (3B). The comparison of economic-related outcomes of two or 

more alternatives is an economic-related effectiveness evaluation (3A). Outcome descriptions and 

effectiveness evaluations that do not consider economic-related outcomes are not economic analysis.  

 Both costs and outcomes examined? 

 

Comparison of two or more 

alternatives? 

No No Yes 

Economic-related outcomes 

only 

Costs only 

1A Economic-related outcome 

description 

1B Cost 

description 

2 Cost-outcome 

description 

Yes 3A Economic-related 

effectiveness evaluation 

3B Cost analysis 4 Full economic 

evaluation 

 

Figure 2. Characteristics of economic analysis. Source: adapted from Drummond et al. (2015) [16] 

Various considerations need to be made when undertaking economic analysis. There is a gap between 

theoretical economics and the reality that economists are faced with, with the assumptions 

underpinning expected utility theory often violated [19]. The rigid application of economic analysis that 

fails to adjust for reality is inappropriate [21], and it is important for economists to acknowledge the 

theoretical limitations and account for the reality of the situation in their analyses [24].  

This means the approach must be relevant (i.e., represent and account for the policy issue) and practical 

(i.e., utilise methods that are useable) [25], account for behaviours in practice not just theory [26], and 

present results in a way that is easily understood [24]. All while dealing with the challenges faced by 

limited data, and the time and resource constraints associated with producing timely results [24]. These 

factors will be considered in more depth in this thesis. 

Economic analysis has been conducted within and across numerous policy areas, with a variety of well-

established methodologies available. Paper 1 presents a cost analysis (Figure 2, compartment 3B), 

estimating the cost of growing the NHS cancer workforce by 45% compared to the alternative of status 

quo workforce growth. Paper 2 presents a cost-outcome description (Figure 2, compartment 2), 

examining the healthcare cost and research expenditure of pregnancy, alongside the associated health 

outcomes, without comparison to an alternative. Both are partial economic evaluations [16].  
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Multiple full economic evaluation methodologies are also available (Figure 2, compartment 4). Paper 3 

presents a cost-consequence analysis (CCA) comparing the costs and outcomes of two or more 

alternatives, the national Liaison and Diversion model compared to no national model, in a 

disaggregated manner [27]. Cost-effectiveness analyses (CEAs) capture outcomes in a single natural unit 

(e.g., life years) and (assuming dominance does not occur) present results in a single measure of 

efficiency, the incremental cost-effectiveness ratio (ICER). This is the ratio of the difference in costs to the 

difference in outcomes between two interventions [16]. Cost-utility analyses (CUAs) combine quantity 

and quality of life into a single metric, the QALY. Paper 4 presents a CEA, with anxiety symptoms the 

outcome, and a CUA of a novel child anxiety intervention compared to treatment-as-usual. Finally, cost-

benefit analyses (CBAs) measure costs and outcomes in monetary terms [16].  

Accurate synthesis of existing evidence, including well-conducted systematic reviews, has been argued to 

be the most valuable form of research for guiding public policy decisions [18]. Systematic reviews also 

play an important role in economic analysis. Broadly speaking, systematic reviews can be used to identify 

evidence to be incorporated into economic analysis, synthesise the results of economic analysis to 

inform policy, or both [6]. In the context of the former, systematic reviews can identify data on the types, 

quantities and values of resources and outcomes associated with an intervention, programme, or topic, 

which can then be used to undertake economic analysis [28]. In the context of synthesising economic 

analysis results, systematic review can be used to identify the quantity and quality of evidence related to 

a specific cost, economic-related outcome and/or cost-effectiveness question, as well as results directly 

relevant to decision-makers specific policy issue, and information on the context and conditions that 

promote the effectiveness and efficiency of different interventions [29]. Paper 5 presents a systematic 

review undertaken to synthesise evidence from full economic evaluations (Figure 2, compartment 4) and 

identify data to be incorporated into future economic analysis. 

In summary, there are various methodological approaches available to conduct economic analysis to 

inform public policy decisions. The identification of potential approaches for the given context depends 

on many of the issues discussed in this chapter, including the research question, the target audience, the 

practicality of the method given the real-world context, the available data, and the time and resource 

constraints. The approach itself may also influence the results of the analysis and therefore, potentially, 

the policy decision [25]. These factors will be considered in detail in the remainder of this thesis. 
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1.2 Selection of the published works 

The included papers were published between 2020 and 2025, with research commencing in 2017. They 

have been chosen because of the methods applied in each and their contribution to the field. Each 

presents economic analysis or the systematic synthesis of economic analysis to inform public policy 

decisions, with a variety of approaches taken. I made a significant contribution to each of the papers, as 

described in the ‘Publications and contributions’ section, with co-author declarations in Appendix F 

providing substantiation. 

1.3 Aims 

Five publications demonstrating a coherent programme of research and significant contribution to 

understanding are submitted alongside this critical analysis (Appendix A, B, C, D and E). The aim of the 

critical analysis is to reflect on this portfolio of publications to consider the application of economic 

analysis to inform public policy decisions. 
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Chapter 2. Background, methods and contribution 

The considerations to be made when conducting economic analysis, identified in Chapter 1, were 

developed into an analytical framework (Table 1) to explore the background, methods and contribution 

of each publication. Additionally, the CHEERS checklist was completed for Paper 1 to Paper 4 to guide the 

critical analysis (Appendix H) [30], and the JBI Checklist for Systematic Reviews and Research Synthesis 

was completed for Paper 5 (Appendix I) [31]. The critical analysis of each publication extends beyond the 

aforementioned checklists, and the strengths and limitations discussed within the papers, by exploring 

the context of the research, the justification for the approaches taken, and the contribution of the 

research to the field. Table 2 summarises the critical analysis of each publication. 

Table 1. Analytical framework for the critical analysis of each publication 

Analytical theme Purpose of analysis Key considerations 

Background To reflect on the context of the research, what was 

known from previous research, and what research 

questions remained unanswered. 

Policy context 

Previous research 

Research question 

Methods To reflect on the justification of the methodological 

approach, the strengths and weaknesses of the 

approach given the context of the research, and to 

draw on any lessons that can be learned. 

Methodological approach 

Target audience 

Practicality (i.e., utilise methods 

that are appropriately useable) 

Available data 

Time and resource constraints 

Interpretability of the results 

Contribution To reflect on how the research advanced the 

knowledge base, and how it was utilised to influence 

policy and future research. 

Research findings 

Forward citation analysis (see 

Appendix G for details) 

 

2.1 Paper 1. Estimating the cost of growing the NHS cancer workforce in England by 2029 

2.1.1 Background 

Cancer causes over 450 deaths daily in the UK [32]. In 2019 the NHS Long Term Plan set targets to 

improve cancer outcomes in England over the next ten years [33]. In 2017 Health Education England 

(HEE), responsible for workforce planning across NHS England, published a cancer workforce plan 

highlighting seven key professions of concern [34]. In 2018, HEE reported that the cancer workforce 

would need to grow by 45% over the next ten years to deliver world class services [35]. Considering the 

Long Term Plan alongside HEE’s cancer workforce plan suggested a mismatch between planned services 

and the workforce available to deliver them. Despite this, no long-term funding had been committed to 

HEE.  
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Previous research estimated the additional staff needed across the NHS to maintain the status quo [36, 

37], and a scenario where waiting list targets are met [36]. However, neither study focussed on the 

cancer workforce, or the staff training costs. HEE projected the size of several cancer workforces from 

2017 to 2022 [35] and Cancer Research UK (CRUK) estimated the demand for numerous cancer 

professions by 2027 [38]. However, neither estimated the associated training costs. It therefore 

remained unclear how many individuals (in absolute terms) would need to be recruited to deliver world 

class cancer services, and how much this would cost. 

CRUK commissioned Paper 1 to estimate how much additional funding HEE would need to achieve 45% 

growth in seven key cancer professions from 2019 to 2029. 

2.1.2 Methods 

A cost analysis (Figure 2, compartment 3B) was undertaken to directly address the research question 

commissioned by CRUK. Although not a full economic evaluation, it provided information on the 

additional budget HEE would require, at a time when government spending was under review and the 

NHS long term workforce plan was being formulated [39]. 

A demographic stock-flow model was developed for each of the professions to estimate future staff 

numbers based on status quo inflows and outflows over the previous three years. To estimate total HEE 

costs, the total tariff paid to train a specialist was multiplied by the number of staff required to achieve 

45% growth for each profession. See Appendix A. Paper 1 for detailed methods. 

The model enabled use of the best available data as it could be developed at different levels of 

aggregation. This allowed the sex and age categorisation of the NHS Electronic Staff Record (ESR) data to 

be used, i.e., the NHS payroll system. Model inputs and outputs could also be aggregated to various 

levels, enabling validation with profession-specific workforce censuses. 

The approach was practical, as the use of well-established methods meant the literature could be used 

for guidance. This enabled the analysis to be completed in a timely manner prior to the upcoming 

spending review, which is crucial for research to influence policy [18], while remaining within relatively 

limited resource constraints. The approach was also reproducible, with the same model structure used 

for all seven professions. The model and cost analysis also produced easy-to-interpret results, providing 

estimates of the staff shortfall for each profession and the total cost to train the necessary staff. 

Although responsible for workforce planning, HEE did not bear all costs associated with the various 

workforce inflows into the NHS (e.g., international recruitment). Therefore, the analysis did not 
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incorporate the total public sector costs associated with achieving the growth targets. However, given 

the limited data available on the cost of workforce inflows, and the perspective defined by CRUK, a HEE 

focus was necessary.  

The model took a simple approach to projecting labour supply. The mean inflows and outflows of the 

past three years were assumed to remain constant over the next ten. This is unlikely to be the case, with 

various factors influencing labour supply. A deterministic sensitivity analysis explored the impact of 

changes in workforce inflows and outflows, with each increased and decreased by an arbitrary 10%. 

Given this, and the cost perspective, the cost associated with growing the cancer workforce may be 

underestimated and lead to policy that results in greater expenditure than expected. 

Cost analyses fail to consider whether the necessary investment provides good value for money. 

Previous research found 45% growth was necessary to provide world class services [35]. Paper 1 

implicitly assumes this is desirable, and it is merely the cost that needs to be estimated. However, the 

opportunity cost of the intervention needs to be considered to determine whether it represents good 

value for money. 

2.1.3 Contribution 

Paper 1 found six of the seven cancer workforces were expected to grow by less than the 45% target. 

HEE require an additional £260m (2019/20 prices) to increase the cancer workforce through the training 

of new staff alone, or £142m if the workforce was increased through a mixture of inflows. See Appendix 

A for detailed results. 

Eight articles were included in the forward citation analysis (Appendix G, Figure G1). 

Articles cited the cost analysis as justification for additional workforce investment. A research report 

cited it as evidence more investment was required, particularly after the COVID-19 pandemic [40]. A 

news article in the BMJ also highlighted the argument for greater investment [41], while a journal article 

argued Paper 1 demonstrated the need for greater investment to achieve cancer survival targets [42]. 

The cost analysis in Paper 1 was highlighted by CRUK when arguing for more investment [43], as well as 

professional bodies the Royal College of Pathologists [44] and the Society of Radiographers [45]. CRUK 

also cited the cost analysis in written evidence to the Cancer services parliamentary inquiry [46], as did 

the Royal College of Pathologists when submitting evidence to the Clearing the backlog caused by the 

pandemic inquiry [47].  
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2.2 Paper 2. Pregnancy research review 

2.2.1 Background 

Prior to Paper 2 there was a drive to improve maternity care across the UK. In 2011, the Welsh 

government outlined their strategic vision for maternity services in the NHS [48]. The following year 

Northern Ireland’s strategy for maternity care was published [49], as was Scotland’s in 2016 [50]. While 

England’s maternity review was being conducted [51], the Chief Medical Officer recommended a review 

of pregnancy research needs and expenditure across the UK [52]. Separately, a UK government review 

recommended assessing the impact of diseases to help determine public health and, in turn, research 

priorities [53]. 

The level of maternal and perinatal research expenditure in the UK had previously been estimated, but 

only considered funding up to 2007 [54]. Previous studies had contextualised research expenditure 

alongside the impact of the condition, although none had focussed on pregnancy or related 

reproductive, antenatal and postnatal care [55, 56]. The current level of spend on pregnancy research in 

the UK was therefore unclear, as was how this compared to the health and economic impact of 

pregnancy. 

Paper 2, commissioned by the National Institute for Health Research (NIHR) and the Wellcome Trust on 

behalf of the UK Clinical Research Collaboration, sought to estimate the level of expenditure on 

pregnancy research in the UK, and contextualise this with the health and economic consequence of 

pregnancy. Economic analysis was used for the latter and will be the focus of the critical analysis. 

2.2.2 Methods 

A cost-outcome description (Figure 2, compartment 2) was undertaken to estimate the economic and 

health impact of pregnancy in the UK. A top-down estimate of NHS spend on pregnancy was calculated 

from the latest available condition-specific budgeting data, considering ‘Maternity and reproductive’ and 

‘Neonates’ cost categories, accounting for the broad definition of pregnancy used in Paper 2, covering 

conception, contraception, antenatal and postnatal care. The prevalence of maternities and the 

associated disability-adjusted life years (DALYs) [57] were used to measure health impact. Pregnancy 

research funding, calculated separately, was contextualised by comparing it to the economic and health 

impact. See Appendix B. Paper 2 for detailed methods. 

The costing and subsequent contextualisation was practical, adopting usable methods from Luengo-

Fernandez et al. (2012) [55]. It also enabled the use of multiple datasets to provide a holistic overview of 
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the economic and health impact of pregnancy. The approach also allowed us to compare the 

contextualisation of pregnancy research spending with the equivalent for cancer, heart disease, 

dementia and stroke [56]. 

The costing was, however, relatively simple. Direct NHS healthcare costs were estimated from NHS 

programme budgeting data, which incorporates the whole care pathway, including primary and 

secondary care [58]. For a comprehensive estimate of the economic impact of pregnancy, a societal 

perspective is necessary [59]. Additionally, a prevalence-based approach was taken, where costs are 

considered for a given period. An incident-based approach could have been adopted to estimate the 

associated lifetime costs [59].  

Pregnancy is not a disease. Healthy pregnancies are desirable for society. However, there are various 

associated complications (e.g., preterm birth) and inefficiencies that would preferably be eradicated. 

Despite this, the cost analysis reported the overall healthcare cost. Ideally, the undesirable cost 

(associated with complications and healthcare inefficiencies) would have been separated from the 

desirable cost (associated with efficiently treating healthy pregnancies), to estimate the avoidable cost in 

a best-case scenario, where all pregnancies are healthy and there are no healthcare inefficiencies. 

An evidence summary was conducted to explore the desirable and undesirable costs associated with 

pregnancy. However, it was not possible to separate these with the available NHS budgeting data, and a 

considerably more intensive approach would have been required to quantify these separately. The 

costing approach was deemed most appropriate given the time, resource and data constraints. 

Cost-outcome descriptions do not provide information on value for money. Methods are available to 

estimate health research return-on-investment, to determine whether the research outputs and 

outcomes justify the inputs [60, 61]. However, the contextualisation of pregnancy research funding was 

part of a wider project, which also sought to estimate the spend, by type and topic of research, and 

future priorities. Given the time and resource allocated to the contextualisation, it was not feasible to 

estimate return-on-investment.  

The approach addressed the policy issue, accounting for guidance that the impact of conditions be 

considered when determining research priorities [53], through easy-to-interpret, high-level results that 

enabled the funding to be contextualised and compared with various conditions.  
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2.2.3 Contribution 

On average, the NHS spent £5.8 billion per year on pregnancy from 2013-2017. Approximately £0.01 was 

spent on pregnancy research for every £1 spent on healthcare, considerably less than other conditions. 

Approximately £67 and £143 was spent on research for each maternity and DALY, respectively. See 

Appendix B for detailed results. 

Eleven articles were included in the forward citation analysis (Appendix G, Figure G2). 

Two articles cited Paper 2 to highlight research into pregnancy research needs and priorities. The 

Department for Health and Social Care (DHSC) referenced it in the Women’s Health Strategy for England 

[62], and the National Childbirth Trust highlighted it on their website [63]. 

Most of the articles cited the economic analysis as evidence of underfunding. A policy report calling for 

improvements in pregnancy-related care [64] and an article published by an advocacy group [65] argued 

that pregnancy research is underfunded compared to the cost of the condition. A House of Lords paper, 

published as part of the Preterm birth inquiry, highlighted the comparison of pregnancy research funding 

to the cost of the condition and levels of research funding of other conditions [66].  

Evidence submitted by the Academy of Medical Sciences to the Women’s reproductive health conditions 

inquiry [67], a journal article exploring the impact of weight loss medication on fertility [68], and a report 

on pregnancy loss by two charities [69] all also argued that pregnancy research is underfunded 

compared to NHS spend, and research in other conditions. Two PhD theses argued the same [70, 71]. 

Finally, a journal article identifying research priorities in diabetes and pregnancy cited Paper 2 as 

evidence of the potential cost savings that could be achieved by improving pregnancy outcomes [72]. 

2.3 Paper 3. Outcome Evaluation of the National Model for Liaison and Diversion 

2.3.1 Background 

Policymakers have long grappled with the high prevalence of vulnerabilities, including mental health 

problems, among criminal justice system users. Liaison and Diversion (L&D) aims to identify vulnerable 

criminal justice system users and refer them to appropriate support, such as mental health services. A 

patchwork of local services had been operating for over 25 years, varying in nature and quality, before a 

2009 UK government review recommended a national L&D model [73]. This was part of a drive to divert 

individuals from the criminal justice system, as it is known to exacerbate vulnerabilities [73]. A national 

model was developed and rolled out across ten trial sites in 2014 [74], followed by 13 more sites in 2015 

and a commitment to achieve 75% coverage of England by 2018 [75].  
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A process evaluation of the L&D national model assessed the implementation of the service in the ten 

geographically separate trial sites, with an economic evaluation also conducted [74]. However, only the 

four most developed sites could be included and there was no data on service utilisation post-referral. 

The before-and-after approach meant differences could not be attributed to the intervention. The 

impact of the L&D national model on healthcare and criminal justice outcomes, and the associated 

economic impact, was therefore unknown. 

DHSC commissioned an outcome evaluation of the L&D national model, to assess the impact on 

healthcare and criminal justice outcomes and, if any impact was found, what the associated economic 

effect was. Economic analysis was used for the latter and will be the focus of the critical analysis. 

2.3.2 Methods 

Data were collated from four healthcare and two criminal justice datasets to assess the impact of L&D on 

healthcare referral and utilisation, and offending and court processes, using difference-in-differences 

analysis. A CCA, where costs and outcomes are presented in a disaggregated manner, was undertaken to 

assess the economic impact of L&D. A societal perspective was taken with a one-year time horizon, using 

a top-down approach to estimate costs, combining the results of the difference-in-differences analyses 

with resource use and unit cost data to estimate consequences. See Appendix C. Paper 3 for detailed 

methods. 

A CCA was most practical. It is a well-established method that utilised the difference-in-differences 

analyses that had already been undertaken. It also directly addressed the research question, to estimate 

the associated economic effect of any impact the intervention had on healthcare and criminal justice 

outcomes. 

One reason a CCA was undertaken, rather than a more comprehensive approach that produced a single 

measure of efficiency, was that the economic analysis was somewhat a secondary consideration. This is 

typical of academic research, despite economic evidence being crucial for policymakers [18]. Applying for 

and accessing the various datasets took a considerable amount of time and resource, as did preparing 

the data and conducting the difference-in-differences. Relatively little time was therefore dedicated to 

the economic evaluation. The economic evaluation was also not embedded in the rollout of the L&D 

national model, as is often the case in randomised controlled trials (RCTs), which would have made a 

more comprehensive approach more feasible. 
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The CCA relied heavily on the statistical significance of the difference-in-differences results. This involved 

quantifying the economic impact of L&D where the difference-in-differences analysis reported a 

statistically significant impact. For example, the difference-in-differences analysis found L&D significantly 

reduced the probability of a custodial sentence. This was combined with the average length of a 

sentence and the unit cost of a prison place to estimate the economic impact. Outcomes were excluded 

from the CCA if there was no statistically significant difference. 

There are clear limitations with this approach. Claxton (1999) [76] argues that it is not appropriate to 

apply the rules of classical statistical inference to economic evaluations of interventions. Interventions 

should be selected based on their mean net benefit, regardless of statistical significance. This is because 

one of the mutually exclusive alternatives must be chosen, and the fact that history dictates which 

option is current practice is irrelevant to the decision. 

Appendix C, Table H29 outlines the longlist of potential costs and consequences of L&D considered in the 

economic evaluation. Data were only available for 12 of the 29 listed. Data were not available on the 

health of participants, meaning we were unable to undertake a CEA or CUA. A CCA was therefore most 

appropriate, as numerous outcomes of interest could not be included, meaning a single measure of 

efficiency (e.g., as provided in a CBA) may not have been reliable. Despite this, the L&D outcome 

evaluation created and analysed a large-scale linked dataset combining various sources for the first time, 

without which an economic evaluation would not have been possible. 

The CCA produced easy-to-interpret results, with a total value presented for each of the costs and 

consequences. Given the results were not combined into a single measure of efficiency, the overall value 

for money of L&D was unknown. Therefore, the results may be of limited use for the DHSC. This is 

because DHSC are tasked with maximising health gain for their budget, and a single measure of 

efficiency (e.g., incremental cost per QALY) enables the comparison of various interventions across a 

variety of policy domains. However, the disaggregated nature of the results may be beneficial to others, 

such as those working in specific domains (e.g., criminal justice), as the results clearly demonstrate the 

domain-specific economic impact of L&D. 

2.3.3 Contribution 

The L&D national model cost £29.31m. Reduced custodial sentences were associated with savings of 

£12.03m to £38.14m for the criminal justice system and productivity gains of £1.06m to £3.37m. See 

Appendix C for detailed results. 
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Eleven articles were included in the forward citation analysis (Appendix G, Figure G3). 

Most cited Paper 3 as evidence of the potential savings L&D can provide to the criminal justice system 

and wider society, focussing on the upper end of the saving estimates. A commentary on L&D services 

over the past 30 years highlighted the cost of the national model alongside the savings [77]. Two PhD 

theses highlighted the cost savings of L&D to the criminal justice system [78, 79]. A report considering 

vulnerable criminal justice system users combined the disaggregated savings to present an overall 

estimate [80]. A paper reviewing sentencing practices of those with mental health problems [81], and a 

book chapter exploring the relationship between mental health and crime [82], combined the 

disaggregated CCA costs and savings to argue that L&D was associated with an overall saving. 

Two blogs disseminating the findings of the L&D national model outcome evaluation also highlighted the 

economic analysis [83, 84]. A journal article cited the economic evaluation while arguing for greater L&D 

provision in magistrates’ courts [85], as did a report calling for a national L&D model in Scotland, which 

also combined the disaggregated CCA results [86]. The final article was a research brief produced to 

disseminate the findings [87]. 

2.4 Paper 4. Economic evaluation of a novel intervention for child anxiety problems 

2.4.1 Background 

Over a quarter of people will experience an anxiety disorder [88], with many first experienced in 

childhood [89]. Annually, anxiety disorders lead to 5.7m years lived with disability among young people 

globally [90] and societal costs can be up to 21 times higher compared to children in the general 

population [91]. Child anxiety problems also persist into later life [92]. Despite the prevalence, burden 

and persistence of child anxiety problems, only a minority receive evidence-based treatment, such as 

cognitive behavioural therapy (CBT) [93]. 

Brief forms of CBT, such as therapist-supported, parent-led approaches, can be effective at treating child 

anxiety disorders [94]. Digital augmentation may further improve efficiency and accessibility [95]. Given 

their potential, the National Institute of Health and Care Excellence (NICE) recommended guided self-

help digital CBT for child anxiety problems for early use in the NHS [96], while calling for more evidence 

[97]. Online Support and Intervention (OSI) for child anxiety was one of four interventions recommended 

by NICE. OSI is an online platform used as part of a therapist-supported, parent-led CBT approach. Early 

evidence had found OSI to be feasible, acceptable and associated with improved outcomes [98]. 

However, its clinical and cost-effectiveness remained unclear. 
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An economic evaluation was funded by a joint DHSC-UK Research and Innovation (UKRI) and NIHR 

research grant to assess the cost-effectiveness of OSI plus therapist support, compared to treatment-as-

usual, for child anxiety problems in routine practice. 

2.4.2 Methods 

A within-trial CUA and CEA was undertaken with a six-month time horizon, the follow-up period of the 

non-inferiority RCT. Outcomes were measured using quality-adjusted life years (QALYs) for the CUA, 

derived from the Child Health Utility-9 Dimensions (CHU9D) instrument, and the Child Anxiety Impact 

Scale-parent report (CAIS-P) for the CEA. Costs were considered from a healthcare perspective in the 

base-case analysis, and a societal perspective in sensitivity analysis. See Appendix D. Paper 4 for detailed 

methods. 

The six-month time horizon was relatively short. The cost-effectiveness of an intervention within its trial 

period can differ considerably from what would have been observed had follow-up continued [99]. 

Economic models can be used to extrapolate results beyond the end of the trial to capture the longer-

term impacts. However, the development of such models is resource intensive, dependent on the 

existence of sufficient data and not always necessary [100]. Given the time and resource allocated to the 

economic evaluation, and the limited long-term data in the literature [92], such economic modelling was 

not feasible. 

The approach was practical. Methods for economic evaluation alongside clinical trials are well-

established and have been applied in various contexts, with guidelines available [99]. The economic 

evaluation was embedded in the RCT, meaning all necessary data were collected to conduct a CEA and 

CUA. 

Most economic evaluations of this type are undertaken alongside superiority trials, that determine 

whether one intervention is more effective than another. However, the RCT in Paper 4 was a non-

inferiority trial, that determine whether one intervention is no worse than another. Advice exists for 

economic evaluations of the latter, although it is relatively limited. Bosman et al. (2008) [101] argue 

intention-to-treat and per-protocol results should be presented with equal importance, as Paper 4 does. 

Xie et al. (2019) [102] present a framework that simultaneously considers non-inferiority and willingness-

to-pay for a QALY, but this is applied to model-based economic evaluations, and further work is needed 

to extend the approach to economic evaluations alongside non-inferiority trials. 
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There are no well-established guidelines for conducting economic evaluations alongside non-inferiority 

trials. Unlike superiority trials, non-inferiority trials are not powered to detect clinical differences 

between interventions, meaning differences in economic outcomes and costs may also be harder to 

detect. More guidance is therefore needed. 

CEAs measure outcomes in a natural unit. It can be challenging to make policy decisions based on the 

results. If the CEA of a child anxiety intervention measures outcomes using the CAIS-P, and the CEA of a 

cancer treatment in life-years, it is not possible to directly compare the cost-effectiveness of the two. 

Moreover, the willingness-to-pay for natural units is unknown, making it challenging to determine 

whether an intervention is cost-effective. 

This may not be an issue for decision-makers at the condition-specific level, as they seek to maximise 

health gain for their condition-specific budget. Compared to treatment-as-usual, OSI was associated with 

clinical improvements and lower healthcare costs, i.e., it dominated. Service providers could therefore 

conclude that OSI is a more efficient use of their fixed resources and recommend it as routine practice. 

For decisions to be made at the sectoral level (e.g., healthcare), outcomes need to be captured using a 

generic measure, e.g., QALYs. A willingness-to-pay per QALY gained is also necessary to determine 

whether an intervention is cost-effective. NICE has a willingness-to-pay threshold of £20,000-£30,000 

[103]. CUA therefore enables decisions about interventions across the healthcare sector. 

Importantly, the CUA followed NICE’s methodological guidelines for economic evaluations of health 

technologies, which is necessary for new treatments to be recommended for routine use [103]. Despite 

this, the results of the CUA were somewhat inconclusive. Unlike the CEA, OSI did not dominate 

treatment-as-usual in the CUA.  

Holding all else constant, the cost-effectiveness of OSI depended on the value set used for the CHU9D 

instrument in the intention-to-treat analysis. With the UK adult value set, the probability of OSI being 

cost-effective was 35% at £20,000 willingness-to-pay per QALY, with the mean ICER exceeding the 

willingness-to-pay threshold. This increased to 60% with the Australia adolescent value set, with the 

mean ICER below the willingness-to-pay threshold. No guidance exists on the preferred value set, so a 

value judgement is needed to decide which is most appropriate and, ultimately, whether the 

intervention is cost-effective or not.  

This phenomenon may be a product of the economic evaluation being undertaken alongside a non-

inferiority trial, as the mean difference in QALYs approximated zero. Minor changes in incremental QALYs, 
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such as from the use of different value sets, can therefore change the cost-effectiveness results, as the 

willingness-to-pay threshold passes through the origin of the cost-effectiveness plane. This reiterates the 

need for guidance on non-superiority trials and the preferred CHU9D value set. 

2.4.3 Contribution 

QALY differences between OSI and treatment-as-usual approximated to zero. OSI costs were lower, 

driven by reduced therapist time. In the CUA the cost-effectiveness depended on the value set used for 

the CHU-9D instrument, while OSI dominated treatment-as-usual in the CEA. See Appendix D for detailed 

results. 

Twelve articles were included in the forward citation analysis (Appendix G, Figure G4). 

A commentary cited Paper 4 as an exemplar RCT and called for more real-world trials, highlighting the 

economic findings when reflecting on the results of the paper [104]. A systematic review of parental 

involvement in digital CBT for child anxiety cited the paper as evidence of a cost-effective intervention 

[105]. A preprint cited Paper 4 as evidence of cost-effective digital mental health interventions with 

human centred design [106], while another argued it demonstrated parent-led digitally augmented CBT 

improves efficiency [107]. 

Economic results were disseminated through a University of Oxford press release [108], a The Lancet 

Psychiatry editorial [109] and a NIHR plain English summary [110]. Three news articles presented the 

cost-effectiveness results [111-113], as did a blog [114]. Finally, NHS Education for Scotland cited the 

paper when recommending computerised CBT with practitioner support be delivered to parents for 

children with anxiety [115]. 

2.5 Paper 5. Umbrella review of economic evaluations of interventions for HCAIs in hospitals 

2.5.1 Background 

HCAIs are increasing in Europe, with around five million occurring annually [116]. Many HCAIs are 

resistant to antibiotics, with almost two-thirds of all resistant infections in Europe associated with 

healthcare [117]. The emergence of antibiotic resistance (AMR) threatens to undermine the 

effectiveness of antibiotics, with AMR already causing around 36,000 deaths annually in Europe [118]. 

The European Union funded the REVERSE (pREVention and management tools for rEducing antibiotic 

Resistance in high prevalence Settings) project, which aims to develop interventions for the prevention 

and management of multi-drug resistant HCAIs. The interventions are split into three categories: 

antimicrobial stewardship (ABS), infection prevention and control (IPC), and microbiology and diagnostic 
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stewardship (MDS). The project will assess the cost-effectiveness of these interventions using an 

economic model. 

Systematic reviews have previously synthesised the cost-effectiveness evidence for interventions 

addressing HCAIs and AMR. However, they have either focussed solely on HCAIs [119] or AMR [120], or 

on specific types of interventions, such as whole genome sequencing [121] or point-of-care diagnostics 

[122]. No formal synthesis of the overarching cost-effectiveness evidence of interventions addressing 

HCAIs and AMR in hospitals had been undertaken. 

A review was conducted as part of the REVERSE project to summarise the cost-effectiveness evidence of 

ABS, IPC and MDS for the prevention and management of HCAIs in hospital, with a focus on resistant 

infections. 

2.5.2 Methods 

In summary, an umbrella review (i.e., a systematic review of systematic reviews) was undertaken to 

summarise the cost-effectiveness evidence of ABS, IPC and MDS for the prevention and management of 

HCAIs in hospital, with a focus on resistant infections. The objective was twofold. Firstly, to identify which 

interventions are cost-effective and where more research is required. Secondly, to identify data to 

parameterise the economic model being developed to assess the cost-effectiveness of the REVERSE 

interventions. See Appendix E. Paper 5 for detailed methods. 

Multiple recent systematic reviews synthesised the relevant cost-effectiveness evidence. An umbrella 

review was therefore deemed most appropriate for synthesising the evidence base and addressing the 

research question [123]. The approach also used well-established, reproducible methods. 

Results were also easy to interpret. Appendix E, Table 1 provided a summary of the synthesised results 

for each of the interventions, with a narrative description of the cost-effectiveness evidence, and the 

quantity and quality of the evidence. The quantity of the evidence base (Appendix E, Figure 2) and the 

cost-effectiveness results (Appendix E, Figure 3) were summarised in heatmaps. 

Cost-effectiveness evidence is ultimately aimed at decision-makers, as it seeks to inform the efficient 

allocation of resources. Such evidence is often of limited generalisability, due to setting-specific unit cost, 

resource use and outcome data [124]. The context of an intervention influences such data and therefore 

the cost-effectiveness results. This includes the incidence of infection, prevalence of AMR, healthcare 

systems and willingness-to-pay for health gains.  
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Although the accurate synthesis of existing evidence has been suggested as the most valuable form of 

research for policy [18], the results of the umbrella review may be of limited use for decision-makers. As 

an umbrella review was conducted, analysis of the context of the underlying studies was out of scope. 

Even traditional systematic reviews of economic evaluations can be of limited use, as the synthesis of 

cost-effectiveness evidence from various settings is often inadequate for those making decisions in 

specific contexts [29]. 

However, researchers on the REVERSE project were the immediate target audience, as they sought to 

develop an economic model. In this context the purpose of the review is to identify data for model 

development, including data on the main event pathways (e.g., length of stay), the probabilities or rates 

associated with these, and the subsequent resource use and outcomes [28]. The umbrella review 

enabled this, with researchers able to review the underlying economic evaluations to identify the 

necessary data to parameterise the model. 

As Paper 5 was part of a wider project assessing the cost-effectiveness of the REVERSE interventions, 

relatively limited time and resource was allocated to the evidence synthesis. As a result, and because the 

review aimed to identify model parameters, an umbrella review was undertaken given the breadth of 

evidence they can identify in a relatively short timeframe. The review took six months from 

conceptualisation to journal submission. Traditional systematic reviews can take years. An umbrella 

review was determined to be just as effective at identifying data for the model while using considerably 

less resource. However, additional work was required to extract the relevant data from the underlying 

economic evaluations. 

2.5.3 Contribution 

Twenty-four systematic reviews were included. Most evidence focussed on screening, with selective 

screening cost-effective in most situations. IPC bundles were mostly cost-effective but highly 

heterogeneous. The evidence base was sparse for the remaining interventions. See Appendix E for 

detailed results. 

Zero articles were included after forward citation searches and screening (Appendix G, Figure G5), given 

how recently the paper was published. 
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Table 2. Summary of the critical analysis of each publication 

Paper Background: Context of the research, what 

was known, and what remained 

unanswered 

Methods: Justification of the approach, 

strengths and weaknesses, and lessons 

learned 

Contribution: How the research advanced 

the knowledge base, and how it was 

utilised 

Paper 1: Estimating the cost of 

growing the NHS cancer 

workforce in England by 2029 

• HEE’s cancer workforce plan highlighted 

the need to grow seven key cancer 

workforces. 

• There was a mismatch between 

planned cancer services and the 

workforce to deliver them. 

• No long-term funding committed to 

HEE, responsible for workforce 

planning, with a government spending 

review due soon. 

• Workforce growth of 45% was required 

by 2029 to deliver world class services, 

but the associated cost was unknown. 

• A cost analysis was the most appropriate 

approach given the background and 

research question. 

• Utilisation of a demographic stock-flow 

model enabled use of the best available 

data. 

• The model was practical and 

reproducible, producing easy-to-interpret 

results in a timely manner, within the 

projects resource constraints. 

• Costs were considered from a HEE 

perspective, and therefore did not 

consider all costs to the system. 

• The model took a simple approach to 

projecting labour supply. 

• Cost analyses do not consider whether 

the investment provides good value for 

money. 

• Six of the seven workforces were 

expected to grow by less than the 45% 

target. 

• HEE would require an additional £142m 

to £260m to achieve the necessary 

workforce increases. 

• Cited to argue for additional funding for 

the cancer workforce, through research 

reports, articles from charities and 

professional bodies, and written 

evidence submitted to parliamentary 

inquiries. 

Paper 2: Pregnancy research 

review 

• There was a drive to improve maternity 

care across the UK, with each nation 

producing a plan to achieve this. 

• A government review recommended 

assessing the impact of health 

conditions to help determine research 

priorities. 

• The Chief Medical Officer 

recommended a review of pregnancy 

research needs and expenditure. 

• Estimates of pregnancy research 

expenditure were outdated, and it was 

• A cost-outcome description was the most 

practical approach, enabling the use of 

various data, and comparison across 

conditions. 

• The cost analysis was relatively simple. A 

return-on-investment study would have 

provided information on value for money. 

• However, the analysis was part of a wider 

project and was all that was feasible given 

the time and resource available. 

• The cost analysis did not account for the 

fact pregnancy is not a disease, due to the 

• The NHS spent £5.8b per year on 

pregnancy. 

• Approximately £0.01 was spent on 

pregnancy research for every £1 spent 

on healthcare, considerably less than 

cancer, heart disease, dementia and 

stroke. 

• Cited to highlight research that is being 

conducted into pregnancy research 

spending. 

• Cited as evidence of underfunding in 

pregnancy research, compared to 

healthcare expenditure and other 
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Paper Background: Context of the research, what 

was known, and what remained 

unanswered 

Methods: Justification of the approach, 

strengths and weaknesses, and lessons 

learned 

Contribution: How the research advanced 

the knowledge base, and how it was 

utilised 

unknown how it compared to the 

health and economic impact. 

available data and the time and resource 

available. 

• The approach directly addressed the 

policy question, producing easy-to-

interpret results for the target audience. 

conditions, as well as potential cost 

savings of future research. 

Paper 3: Outcome Evaluation 

of the National Model for 

Liaison and Diversion 

• Liaison and Diversion (L&D) aims to 

identify vulnerable criminal justice 

system users and refer them to 

appropriate support. 

• A government review recommended 

fragmented local L&D services be 

replaced by a national model. 

• The national model was rolled out 

across 10 trial sites, followed by 13 

more sites in 2015 and a commitment 

to achieve 75% nationwide coverage by 

2018. 

• A process evaluation of the 10 trial sites 

was published in 2016, although the 

impact of the L&D national model on 

healthcare and criminal justice 

outcomes, and the associated economic 

impact, was unknown. 

• A cost-consequence analysis (CCA) was 

the most practical approach, drawing on 

the difference-in-differences analysis. 

• It also directly addressed the research 

question. 

• The economic evaluation was a secondary 

consideration, meaning time and resource 

was limited, and the economic evaluation 

was not embedded in the rollout of L&D. 

• The CCA relied heavily on the statistical 

significance of the results in the 

difference-in-difference analysis. This is a 

limitation of the research, as 

interventions should be evaluated based 

on their mean net benefit, rather than 

statistical significance. 

• The CCA made best use of the limited 

data that were available. 

• The approach produced easy-to-interpret 

results, although they were not combined 

into a single measure of efficiency, 

meaning they may be of limited use. 

• The L&D national model cost £29.31m.  

• Reduced custodial sentences were 

associated with savings of £12.03m-

£38.14m in the criminal justice system, 

and productivity gains of £1.06m-

£3.37m. There was no impact on 

healthcare outcomes. 

• Cited as evidence of the potential 

savings L&D can provide to the criminal 

justice system and wider society, and as 

justification for greater L&D provision 

across the UK. 

• Several of the articles citing the paper 

combined the disaggregated results of 

the CCA to estimate overall savings. 

Paper 4: Economic evaluation 

of a novel intervention for 

child anxiety problems 

• Despite the prevalence, burden and 

persistence of child anxiety problems, 

few receive evidence-based treatment. 

• Brief CBT can be effective and improve 

efficiency and access, with digital 

• A CEA and CUA of OSI plus therapist 

support compared to treatment-as-usual 

was the most practical approach given the 

available data, time and resource 

constraints. 

• The difference in QALYs approximated 

to zero. 

• Costs were lower in the OSI arm, driven 

by less therapist time delivering 

treatment. 
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Paper Background: Context of the research, what 

was known, and what remained 

unanswered 

Methods: Justification of the approach, 

strengths and weaknesses, and lessons 

learned 

Contribution: How the research advanced 

the knowledge base, and how it was 

utilised 

augmentation furthering such 

improvements. 

• NICE recommended OSI, a digitally 

augmented brief CBT, for early use in 

the NHS based on initial evidence. 

• The clinical and cost-effectiveness 

remained unclear, with NICE calling for 

further evidence. 

• CEA does not enable policy decisions at 

the sectoral (e.g., health) level, although 

can inform condition-specific decision-

makers. 

• CUA enables decisions at the sectoral 

level, as outcomes are measured in QALYs. 

However, they can provide conflicting 

results. 

• The approach followed NICE’s 

methodological guidelines. 

• More guidance is needed for economic 

evaluations alongside non-superiority 

trials, and for the most appropriate value 

set for the CHU9D health-related quality 

of life instrument in UK evaluations.  

• The CEA found OSI dominated 

treatment-as-usual, while the CUA 

results were mixed. 

• Cited as an exemplar real-world trial, 

and as evidence of a cost-effective 

digitally augmented CBT for child 

anxiety. 

• Citing papers highlighted the cost 

savings driven by less therapist time on 

OSI. 

• NHS Scotland cited the paper when 

recommending therapist-supported 

computerised CBT be delivered to 

parents for child anxiety. 

Paper 5: Umbrella review of 

economic evaluations of 

interventions for the 

prevention and management 

of healthcare-associated 

infections in adult hospital 

patients 

• Millions of healthcare-associated 

infections (HCAIs) occur annually, many 

of which are resistant to antibiotics. 

• The REVERSE (pREVention and 

management tools for rEducing 

antibiotic Resistance in high prevalence 

Settings) project aims to develop cost-

effective interventions for the 

prevention and management of multi-

drug resistant HCAIs. 

• Multiple recent systematic reviews have 

synthesised the cost-effectiveness 

evidence for interventions addressing 

HCAI and AMR. However, they have 

focussed on HCAIs or AMR separately, 

or on specific interventions. 

• An umbrella review was therefore 

undertaken to synthesise the overarching 

cost-effectiveness evidence of 

interventions addressing HCAIs and AMR 

in hospitals. 

• The approach was appropriate for the 

research question and objective, and 

produced easy-to-interpret high-level 

results. 

• The synthesis of cost-effectiveness 

evidence from various contexts is of 

limited use for policymakers, given the 

cost-effectiveness of an intervention is 

context specific. 

• A main objective of the evidence 

synthesis was to identify data to 

parameterise the REVERSE economic 

• Twenty-four systematic reviews were 

included, with evidence identified on 

10 intervention types and 14 

infection/organism categories. 

• Most evidence focussed on screening, 

with selective screening cost-effective 

in most situations. 

• IPC bundles were mostly cost-effective 

but highly heterogeneous. 

• The evidence base was sparse for the 

remaining interventions. 

• Zero articles were identified from the 

forward citation analysis, given how 

recently the paper was published. 
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Paper Background: Context of the research, what 

was known, and what remained 

unanswered 

Methods: Justification of the approach, 

strengths and weaknesses, and lessons 

learned 

Contribution: How the research advanced 

the knowledge base, and how it was 

utilised 

model, which the umbrella review 

enabled. 

• An umbrella review was also most 

practical given the limited time and 

resource available, particularly when 

compared to traditional systematic 

reviews. 
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Chapter 3. Discussing the publications collectively 

Chapter 3 reflects on the publications as a coherent programme of research and how they collectively 

advance the knowledge base. Contributions of each paper are compared, with consideration of how 

knowledge mobilisation approaches may have influenced impact. Reflections are made about how 

methodological choice affected research results and therefore potentially the policy decision, and the 

practical circumstances that leads to an approach being preferred. 

3.1 Contribution and knowledge mobilisation 

The five papers collectively demonstrate the application of economic analysis to address pertinent 

policy-related issues to inform decision-making across a variety of topic areas. 

Various methods were applied across the five publications, with the evidence generated from the studies 

used for different purposes. The outputs from the economic analyses were cited as justification for 

additional investment, for example in the NHS cancer workforce (Paper 1) and pregnancy research 

(Paper 2). It was also presented as evidence of underfunding in the example of pregnancy research and 

used to inform research priority setting (Paper 2). The papers were cited as evidence of cost savings 

associated with interventions, such as L&D (Paper 3) and OSI (Paper 4), and the cost-effectiveness of the 

latter. The two papers were also cited in arguments for the wider adoption of the two interventions, 

including in other countries. Finally, the evidence was cited to demonstrate desirable methodology, 

alongside a request for more research using the desired approach (Paper 4). 

3.1.1 Engaging with end-users 

Research that engages with end-users throughout the project appears more likely to be cited by 

influential organisations seeking direct policy impact. Although Paper 1 has fewer citations than the 

other primary analyses (i.e., Papers 2-4), it was cited by professional bodies [44, 45] and CRUK, the 

charity that commissioned the work [43], including in evidence submitted to parliamentary inquiries [46, 

47], and a policy thinktank [40].  

This is likely because Paper 1 engaged with the target audience throughout, including charities and 

professional bodies seeking to influence policy, and decision-makers. This stakeholder engagement is a 

form of co-design, i.e., meaningful end-user involvement in the research [125]. It benefitted the 

research, as the relationship developed with HEE resulted in them sharing the best available data, 

without which we would have had to rely on various publicly available data sources, impacting the 

external validity. The research was regularly reviewed by experts interviewed to validate the model 
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inputs and assumptions. Preliminary results were presented at a workshop to ensure the output was 

useable and to disseminate early findings. This suggests an analyst working in isolation may be less 

successful than one engaging in co-design. Previous studies have drawn similar conclusions, although 

this has rarely been tested empirically [125]. 

Paper 2 engaged with a steering group throughout the project, including the research commissioners, 

professional bodies, charities, healthcare providers and decision-makers. However, the involvement of 

end-users was considerably less than that in Paper 1. They were not interviewed to inform the research, 

for example. Despite this, Paper 2 was also cited by influential organisations looking to impact policy. For 

example, it was cited as part of multiple parliamentary inquiries [66, 67], by the DHSC [62], and national 

charities [69]. This suggests that even with less intensive end-user engagement results can still be 

disseminated to influential end-users if appropriate stakeholders are included in a project steering group 

that is active throughout the research. 

Paper 3 preliminary results were presented to the commissioners of the research, DHSC. However, end-

users were not engaged with the research throughout the project as in Paper 1 and, to a lesser extent, 

Paper 2. This might explain why the citing sources were less influential. For example, Paper 3 was not 

cited in evidence which was submitted to parliamentary inquires. Key end-users likely to influence policy 

may have been unaware of the research or may have had less confidence in the results as they were not 

involved in co-designing the study, and therefore less likely to utilise them. 

Ongoing engagement with policy-focussed end users supports dissemination but is not necessarily 

essential. There was no clear evidence that Paper 1, 2 or 3 directly influenced policy change. Paper 4, 

however, was cited by NHS Education for Scotland when recommending computerised CBT with 

practitioner support delivered to parents for children with anxiety [115]. Such parents, a key end-user, 

co-designed certain aspects of the research, such as participant questionnaires. Policy-focussed end-

users were not engaged in co-design throughout the project, although preliminary results were 

presented to a steering group towards the end of the economic analysis. Despite this, Paper 4 appeared 

to have most policy impact of all the analyses. 

3.1.2 What could have been done differently? 

This suggests a different approach could have been taken for some of the economic analyses, and 

corresponding knowledge mobilisation, to provide end-users with the information they desired.  
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The disaggregated results of the CCA were combined by many of the sources citing Paper 3 to estimate 

the overall economic impact of L&D, despite the paper stating many relevant costs and outcomes were 

not included. An economic evaluation providing results in a single measure of efficiency appears to have 

been desired by end-users. Paper 4 provided such results and appeared to have most policy impact. Had 

the research engaged in co-design, the desire for a single measure of efficiency may have become clear 

earlier. Knowledge mobilisation should have emphasised the importance of considering the results in a 

disaggregated manner.  

While Paper 1 and 2 were cited as evidence for greater funding, their argument may have been stronger 

had they presented evidence on the value for money of such investments. Paper 4 did analyse value for 

money and, again, appeared to have most policy impact. 

Paper 1 could have taken a broader perspective for the costs of increasing the cancer workforce, and 

included outcomes, such as waitlist reductions and improved patient outcomes. This could then be 

compared to the status quo to determine value for money.  

Paper 2 could have gone beyond the contextualisation of pregnancy research spending and explored 

value for money by comparing the research outputs and outcomes to the inputs (i.e., funding), to 

determine the expected return-on-investment [61]. 

3.1.3 Economic analysis is only part of the picture 

The included publications demonstrate how economic analysis can support decision-making, particularly 

when value for money is analysed. However, economics is only part of the picture. Politics and ideology 

often outweigh economics when policy decisions are made, even when economists are aligned in their 

views [126]. One reason for this is that we live in a society and not an economy. Efficiency is therefore 

not the only consideration when spending taxpayer money. There are many other influences at play, 

including justice, national security and compassion [21]. Even if economic analysis provides positive 

evidence on the value for money of an intervention, there is no guarantee it will influence policy. 

Decision-makers are increasingly concerned with the winners and losers of policies and interventions 

[127]. Traditional economic analysis considers the efficient allocation of resources but does not consider 

equity. Distributional cost-effectiveness analysis addresses this issue by examining how costs and 

outcomes are distributed across different groups (e.g., age, sex, socioeconomic status) and incorporating 

the trade-offs between improving total health (i.e., efficiency) and equity (e.g., reducing health 
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inequalities) [128]. In practice, however, the application of distributional CEA has been relatively limited 

[129]. None of the publications included in this thesis explicitly considered equity. 

The conclusions drawn by reflecting on the contribution and knowledge mobilisation of the publications 

extend beyond the suggestions made by Whitty in his editorial on what makes research useful for policy 

[18]. Specifically, among the included publications, engaging in co-design appeared to improve the 

quality and reach of the research, and, in the context of economic analysis, the publications that 

provided information on value for money appeared to have most policy influence. 

3.2 Influence of the approach on the results and policy decision 

The forward citation analysis showed the publications were often cited by sources seeking to impact 

policy. The approach of an economic analysis can influence the results, and therefore policy decisions. 

This can be driven by the overarching approach, such as whether a costing study or full economic 

evaluation was conducted, or within-method approaches, such as the cost perspective, time horizon or 

value set. 

3.2.1 Influence of the overarching approach 

The CEA in Paper 4 found that OSI dominated treatment-as-usual. However, the CUA found that OSI led 

to a small reduction in QALYs, meaning it lowered costs but slightly worsened outcomes. This appears to 

be because the CEA and CUA were picking up different aspects in their outcome measures. The CEA 

mean ICER fell in the south-east quadrant of the cost-effectiveness plane (less costly, more effective), 

while the CUA mean ICER fell in the south-west (less costly, less effective). Despite, or perhaps because 

of, the difference in results, most of the sources cited the paper as evidence of the cost-effectiveness of 

OSI, largely focussing on the cost-savings associated with the intervention. This may be appropriate for 

decision-makers seeking to maximise child mental healthcare budgets but may not lead to the most 

efficient allocation of resources across the healthcare sector, as explained in section 2.4.2. 

End-users often combined the disaggregated results of the CCA in Paper 3. However, a CCA was 

undertaken as only 12 of the 29 relevant cost and outcome categories were incorporated in the analysis. 

It would therefore be inappropriate to draw conclusions from the combined results. For example, L&D 

may have had a negative impact on QALYs which, if known, would have impacted the results. A CCA 

purposely presents disaggregated results to allow decision-makers to consider the individual costs and 

outcomes in their own context, as well as other factors, when making decisions [130]. 
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Systematic reviews of cost-effectiveness evidence may also lead to inappropriate policy decisions. Paper 

5 drew conclusions about the cost-effectiveness of HCAI interventions by synthesising international 

literature. However, a cost-effective intervention in one setting may not be in another [124]. 

Inappropriate interventions may therefore be implemented if policy decisions are solely informed by 

systematic reviews of economic evaluations across different settings. 

3.2.2 Influence of the cost perspective 

Paper 1 took a HEE-only cost perspective, meaning the full cost to the taxpayer was unknown. Decision-

makers are interested in the total cost associated with an intervention, making it challenging to 

implement policy based on such a narrow cost perspective. 

Paper 2 took a healthcare perspective to estimate the total cost of pregnancy to the NHS. However, 

pregnancy is not a disease and healthy pregnancies are desirable. Arguably, only undesirable pregnancy 

costs (i.e., those associated with pregnancy complications and healthcare inefficiencies) should have 

been considered, rather than total pregnancy costs, as this is the cost that pregnancy research is seeking 

to eradicate. The cost would have likely varied considerably, and the results of the contextualisation 

differed, had the analysis been able to tease apart desirable and undesirable pregnancy healthcare costs. 

Taking a societal perspective, rather than a healthcare perspective, can lead to different results. Paper 4 

presented the cost-effectiveness results from both perspectives. OSI was associated with parents missing 

more work time compared to treatment-as-usual, likely because they were more involved in the 

treatment. OSI was therefore associated with lower cost savings from a societal perspective. If the 

preferred cost perspective was societal, as it is in the Netherlands for example [131], OSI would be less 

likely to be recommended. 

The economic evaluation in Paper 3 relied on the results of the difference-in-differences analysis to 

determine which costs and outcomes were incorporated in the CCA. This approach inappropriately 

excluded potential impacts of L&D based on classical statistical inference [76]. For example, L&D was 

associated with a small statistically insignificant increase in A&E attendance and decrease in mental 

healthcare attendance, which if included may have impacted the results. 

3.2.3 Influence of the costing approach 

Paper 4 took a bottom-up micro-costing approach, where each resource used (e.g., A&E attendance) was 

identified, measured and multiplied by a unit cost [16]. The mean difference in costs associated with OSI 

could be disaggregated and the driver of the savings (i.e., reduced therapist time) identified. This may 
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explain why Paper 4 was cited by NHS Scotland when recommending such interventions as standard 

practice, due to the efficiencies it offered mental health services, even though the CUA results were 

inconclusive. 

Paper 2 and 3 took a top-down approach to estimating costs, where overall expenditure is used to 

estimate costs [132]. Paper 2 drew on data aggregated at the condition-specific level to estimate the 

total healthcare cost of pregnancy. Disaggregated data differentiating between standard pregnancy costs 

and those associated with undesirable complications or inefficiencies would have been more useful for 

policymaking, but this would have required a more nuanced, bottom-up approach. 

Paper 3 estimated the total cost of L&D by analysing the cost of commissioning the programme for each 

site. This is unlikely to reflect the true cost of the intervention. For example, it does not capture in-kind 

costs, such as the opportunity cost of existing facilities being made available to L&D staff, and the time 

dedicated by non-L&D staff. In practice, decision-makers are interested in the whole cost of an 

intervention, including opportunity costs. The top-down approach taken means the full cost of L&D is 

unclear. Time, resource and data precluded more detailed costing in Paper 2 and 3. 

3.2.4 Influence of the time horizon 

Most of the papers adopted a relatively short time horizon. Paper 3 considered the costs and outcomes 

associated with L&D over a one-year period, whereas Paper 4 only considered the six-month follow-up 

period of the trial. The cost-effectiveness observed in a trial can differ from what would have been 

observed had follow-up continued, particularly when an intervention is likely to have a long-term impact 

[99]. Given that L&D targets vulnerable criminal justice users, where contact with such services has 

shown to exacerbate long-term vulnerabilities [73], and OSI treats child anxiety problems, which have 

been shown to impact outcomes into adulthood [92], the relatively short time horizons may not 

appropriately capture the costs and outcomes associated with the interventions [133]. 

Paper 2 considered a longer 5-year time horizon. A prevalence-based approach was taken, where costs 

are only considered for the period of interest. However, as pregnancy complications, such as preterm 

birth, are associated with poorer outcomes later in life [134] an incidence-based approach may have 

been more appropriate for estimating the total healthcare costs associated with pregnancy, as it adopts 

a lifetime horizon [59].  

Estimating the long-term costs and outcomes of an intervention typically involves economic modelling to 

extrapolate the results beyond the time horizon of the trial. However, reliable modelling depends on the 
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availability of good quality long-term data on the effectiveness and treatment adherence of such 

interventions, which is often not available [100]. Additionally, it is argued that long-term modelling is 

only necessary if it is likely to result in a different cost-effectiveness conclusion being drawn to that of the 

within-trial analysis [100]. Otherwise, a within-trial cost-effectiveness is likely to be sufficient [100]. 

3.3 Preference for an approach 

The strengths and weaknesses of different approaches to economic analysis have been discussed in 

depth elsewhere [16, 135]. This critique will focus on the context of the five publications and the 

practicalities that led to the approaches that were taken, providing empirical evidence to compliment 

these textbook discussions. 

3.3.1 Preferred approach 

Ideally, a full economic evaluation would be undertaken with the results captured in a single generic 

measure of efficiency, such as a cost per QALY gained ICER, so that they can be compared to established 

willingness-to-pay thresholds and equivalent analyses of different interventions. This is in line with NICE 

guidelines, which seeks to ensure common methods are used for the evaluations of health technologies 

[103].  

The forward citation analysis demonstrated that end-users largely sought such evidence as they 

attempted to influence policy. The time horizon should be long enough to incorporate all the potential 

costs and outcomes associated with the intervention, taking both a healthcare and societal perspective 

to account for different decision-making preferences. In practice, this is often not feasible for a variety of 

reasons and alternative approaches, even if they do not provide information on value for money, may be 

adopted. 

3.3.2 Importance of the research question 

The research question may largely be predetermined by the research commissioner. This was true of 

Paper 1. As HEE were responsible for workforce planning, CRUK commissioned the research to estimate 

the additional funding the organisation would need to grow the cancer workforce. A cost analysis was 

therefore sufficient, as was the narrow cost perspective, despite the associated limitations. Ultimately, 

the approach needs to address the research question at hand. If this is driven by stakeholders external to 

the researcher, then overarching approach selection may be limited. 
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3.3.3 Economic analysis as a secondary consideration 

Economic analysis can be a secondary consideration, particularly when part of a larger project, as 

highlighted by Whitty [18]. This was the case with Paper 3, where data access and the difference-in-

differences analysis consumed most of the time and resource dedicated to the project. This meant that, 

in practice, researchers were tasked with undertaking an economic evaluation of L&D after the data had 

been collected and with relatively limited time and resource.  

Ideally, this would be avoided. Co-design, via end-user engagement, can help identify the desire for 

economic analysis at an early stage and the research can be designed appropriately. For example, the 

economic analysis can be embedded in the wider project, as it was with Paper 4. This allowed for a more 

comprehensive economic evaluation to be conducted, enhancing translation to policy impact. 

If a researcher is faced with conducting an economic analysis as a secondary consideration, the scope 

and design of the research will be determined by existing available data. A first step would therefore be 

to determine which costs and outcomes could be incorporated into an analysis, assuming there is not 

sufficient resource to undertake additional primary data collection. With this information, the most 

appropriate approach can be identified, given the resources that are available. For example, no HRQoL 

data were available for Paper 3, which explains why a CEA and CUA were not undertaken. Less than half 

of the relevant costs and outcomes were included in the analysis, precluding a CBA as the cost and 

outcome perspective was too narrow. A CCA was therefore deemed most appropriate. 

3.3.4 Data availability 

Even if the economic analysis is not a secondary consideration, the method is often determined by the 

available data. This was true of Paper 1, when deciding which approach to use for the cost analysis. 

Given that detailed workforce data were available, demographic stock-flow models were developed to 

maximise use of the data’s granularity, by modelling the workforce by sex and year of age. The 

methodological choice in Paper 2 was also largely a product of the available data. The total healthcare 

cost of pregnancy was estimated and incorporated into the contextualisation of research spending, as 

the data were not granular enough to distinguish between desirable and undesirable pregnancy costs. 

Ultimately, the overarching approach of Paper 1 and 2 was largely driven by the research question. 

However, the specific method used to undertake the cost analyses was dependent on the available data. 

Even if the research question requires a full economic evaluation with a single measure of efficiency, 

data may not be available to undertake such a comprehensive analysis within the available time and 
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resource, as was the case with Paper 3. Economic modelling can be undertaken when the necessary data 

are lacking. For example, cost-effectiveness can be explored across plausible ranges or informed by 

expert opinion. However, as previously stated, developing such models is resource intensive. 

3.3.5 Time and resource 

Even where the economic analysis is integrated into the research project and the necessary data is 

available, the available time and resource are crucial in determining the approach. The modelling 

underpinning the cost analysis in Paper 1 was highly reproducible, with a single model structure 

developed and reproduced for the seven cancer professions, using the relevant data for each. This 

enabled the economic analysis to address the research question within the relatively limited resource 

available. It also ensured timely results, before the next spending review, which is crucial for research to 

influence policy [18]. 

The RCT undertaken in Paper 4 was designed to ensure all appropriate data were collected to undertake 

a CEA and CUA, from a healthcare and societal perspective. However, resource was not available to 

estimate the long-term costs and outcomes associated with OSI, which would have required the 

development of a de novo economic model. The cost-effectiveness of OSI was therefore only considered 

within the 6-month trial period. 

The cost analysis and contextualisation of pregnancy research in Paper 2 was part of a wider project. It 

was therefore not possible to undertake a more comprehensive return-on-investment study given the 

resource allocated to the economic analysis. Similarly, the outcome evaluation in Paper 3 utilised most of 

the time and resource allocated to the project, which largely explains why the economic evaluation of 

L&D was a secondary consideration and a relatively low resource intensive CCA was undertaken. 

3.3.6 Evidence synthesis 

The assumption so far has been that the necessary economic analysis has not already been conducted. If 

multiple studies have already assessed the cost-effectiveness of the intervention of interest, in the 

context that it will be implemented, then a synthesis of the evidence base would be most appropriate, 

given the evidence is of sufficient quality to inform policy. In fact, Whitty argues the accurate synthesis of 

existing evidence is the most valuable form of research for policy making [18]. 

Systematic reviews use well-established, transparent and reproducible methods that allow the relevant 

evidence to be identified and synthesised to determine cost-effectiveness, as per Paper 5. However, it is 
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important that the context of the underlying analyses is considered before decision-makers implement 

policy based on the results of the evidence synthesis. 

3.3.7 Summary 

A full economic evaluation with a single generic measure of efficiency, an appropriate time horizon, and 

a healthcare and societal perspective is the gold standard for decision-making. However, this is often not 

appropriate or feasible. Table 3 summarises the discussion by presenting various queries decision-

makers and researchers often face when undertaking economic analysis to inform public policy. It is not 

a comprehensive guide accounting for all eventualities. Instead, the questionnaire summarises the 

lessons learned from the critical analysis, providing advice on the considerations to be made and 

guidance on the potential approaches to be taken for the economic analysis, given the query of interest. 

In practice, researchers and decision-makers may face some, none, all, or more queries than those 

presented in Table 3 when deciding what type of economic analysis to undertake. 
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Table 3. Questionnaire to guide potential economic analysis approaches 

Query Considerations Potential approaches 

Are there one or more studies evaluating cost-

effectiveness in your specific context? 

If yes, is the evidence strong enough to 

inform policy? 

 

If no, are there reasons it hasn’t been 

done yet? Is it feasible? Is it 

appropriate? 

If strong evidence exists, consider using it to inform policy. 

 

If multiple studies exist, consider synthesising the evidence base. 

 

If no or weak evidence exists, consider undertaking a full economic 

evaluation, if feasible and appropriate. 

Has a research question been predetermined that does 

not require a full economic evaluation? 

If yes, do end-users want information on 

value for money? 

 

If no, is a full economic evaluation 

desired? Is it feasible? Is it appropriate? 

If a full economic evaluation is not desired, consider undertaking a 

partial economic evaluation that addresses the research question. 

 

Consider engaging research commissioner and end-users in co-design 

to help ensure the desired output is produced. 

Is the economic analysis a secondary consideration in a 

wider research project? 

If yes, what is the best you can do with 

the available data, time and resource? 

 

If no, what output does the 

commissioner and end-user desire? 

If the economic analysis is a secondary consideration, consider listing 

all potential costs and consequences and map them to the available 

data to decide on the approach, given time and resource constraints. 

 

If it is not a secondary consideration, consider co-designing the 

research with end-users and embedding the economic analysis within 

the wider project, if applicable. 

Are data available to undertake a full economic 

evaluation? 

If yes, is a full economic evaluation 

desired? Is it feasible? Is it appropriate? 

 

If no, what is the best you can do with 

the available data? 

If data are available, consider undertaking a full economic evaluation, 

if feasible and appropriate. 

 

If data are not available, consider undertaking a partial economic 

evaluation that maximises the available data, or consider economic 

modelling if time and resource allow. 

If a full economic evaluation is feasible and appropriate, is 

there time, resource and data for an appropriate time 

horizon, and a healthcare and societal perspective? 

If yes, can you comply with established 

guidelines? 

 

If no, what is the best you can do with 

the available data? Can you comply with 

established guidelines? 

If there is time, resource and data, consider undertaking a full 

economic evaluation with an appropriate time horizon, and a 

healthcare and societal perspective. 

 

If there is not time, resource and data, consider undertaking a full 

economic evaluation prioritising decision-makers preferred 

perspective, with a time horizon as appropriate as possible. 
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Chapter 4. Conclusion 

4.1 Summary 

A critical analysis of five publications conducting economic analyses has been presented in this thesis.  

The introduction of the critical analysis provided context to the publications and the central theme that 

runs through them. Economic analysis is crucial for public policy as it provides decision-makers with the 

information needed to efficiently allocate society’s limited resources.  

Chapter 2 drew on the introduction’s contextualisation of economic analysis to develop an analytical 

framework (Table 1) that was applied to critically analyse each of the papers in turn. The background, 

methods and contribution of the research was considered, all of which were largely driven by the 

context of each research project. 

The publications were then discussed collectively in Chapter 3, pulling together the insights gained from 

Chapter 2. Meaningful end-user involvement appeared to improve the research and its reach. Ultimately, 

though, the research that appeared to have most policy impact was that which provided decision-makers 

with information on value for money. However, none of the publications explicitly considered equity, i.e., 

how costs and outcomes are distributed across different groups. 

The influence of the methodology on the results and therefore the policy decision was also explored. 

This found that the overarching approach of the economic analysis (e.g., CEA vs. CUA) and the within-

method approaches (e.g., healthcare vs. societal perspective) can lead to different results. 

The thesis then reflected on how the circumstances of the research can lead to the preference for a 

particular approach to the economic analysis. In the context of the included publications, the approach 

was guided by the current evidence base, the research question, the stage of the research within the 

wider project, and the available data, time and resource.  

A questionnaire was developed based on the learnings from the critical analysis, providing advice on the 

considerations to be made and the potential economic analysis approaches to be taken when faced with 

various pertinent queries (Table 3). This may be of use for researchers looking to conduct economic 

analysis and decision-makers looking to use it to inform their decisions. 

4.2 Strengths and weaknesses of the critical analysis 

The critical analysis should be considered in light of several strengths and limitations. 
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A key strength of the critical analysis was the systematic approach to the critique, through the 

development of an analytical framework (Table 1) facilitating robust assessment against pre-defined 

criteria. The framework enabled the consideration of factors beyond those included in typical reporting 

standard checklists (e.g., the CHEERS checklist [30]) to explore the circumstances that led to the 

economic analysis approach, and what could have been done differently. However, the framework was 

developed based on the contextualisation of economic analysis presented in the introduction and is 

therefore not necessarily comprehensive, potentially failing to capture aspects relevant for other 

economic analyses.  

Formal forward citation analysis was undertaken for each of the papers to inform the discussion of the 

contribution of the publications individually and collectively. Several of the publications included in this 

thesis are policy reports and therefore not well suited to being identified through searches of traditional 

databases (e.g., PubMed). To account for this, the literature search was highly comprehensive, 

undertaking extensive searches of Google and Google Scholar to ensure as much evidence was identified 

as possible. 

A tangible output of the critical analysis is the questionnaire that was developed to provide advice to 

researchers and decision-makers on the considerations to be made, and the potential economic analysis 

approaches to be taken, given typical queries they may be faced with (Table 3). This aims to support the 

undertaking of more useful and translational research, in turn supporting evidence-based policy and 

rational decision-making. However, the questionnaire is not a comprehensive guideline and only 

considers factors that arose from the critical analysis of the five publications. In practice, there are likely 

to be many other factors to be considered that are not included. 

4.3 Future research 

The critical analysis has reflected on ways in which future research can develop on the economic 

analyses presented in each of the publications. For example, the cost analysis in Paper 1 could have 

taken a broader perspective to estimate the total cost of increasing the NHS cancer workforce. Paper 2 

could have built on the cost analysis and contextualisation of pregnancy research to determine the 

return-on-investment of the research funding. Paper 3 could have undertaken an economic evaluation of 

the L&D programme based on the mean net benefit of the intervention, rather than the statistical 

significance of the difference-in-differences analysis. Paper 4 could have considered a longer time 

horizon to capture the longer-term costs and outcomes associated with OSI. The umbrella review in 

Paper 5 could have considered the context of the underlying economic evaluations to better enable 
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policy decisions based on the results. The publications could also have considered the distribution of 

costs and outcomes across different groups, rather than focussing solely on efficiency. The practicalities 

faced by researchers precluded such analyses at the time, as explained in the critical analysis. However, 

future research could address these issues. 

Future critical analysis of such work could seek to develop a more comprehensive analytical framework 

(Table 1) to aid the critique of specific economic analyses. As mentioned, the framework was developed 

based on the general discussion of economic analysis in the introduction. Future research could 

systematically identify all the key considerations that should be explored in a comprehensive analytical 

framework that moves beyond typical reporting standard checklists.  

Future research could also attempt to develop a comprehensive guideline regarding which economic 

analysis approach should be taken given the context faced by researchers, building on the questionnaire 

presented in Table 3. For example, a flow diagram could be developed which provides clear guidance on 

approach based on responses to the different situations a researcher might face.  

4.4 Conclusion 

In conclusion, this thesis has demonstrated that economic analysis can provide evidence to support 

funding allocation, research priorities and intervention choice across sectors and countries, even in the 

face of various practical constraints (e.g., data, time, resource). It has also provided a novel, systematic 

analytical framework (Table 1) and questionnaire (Table 3) for decision-makers and researchers to aid the 

consideration of methodological choice for economic analysis. 
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Appendix G. Forward citation analysis 

 

Search strategy methods 

Forward citations, i.e., articles or publications that have cited the publication of interest, were identified 

using the following sources: 

• Scopus ‘Cited by’ forward citation tool, to identify academic literature. 

• citationchaser forward citation tool (which searches PubMed, PubMed Central, CrossRef, 

Microsoft Academic Graph and CORE), to identify academic literature.1 

• Google Scholar forward citation tool, to identify grey literature (e.g., guidelines, policy 

documents, articles) and academic literature. 

• Google Scholar search of the paper title, to identify grey literature and academic literature. 

• Google search of the paper title, to identify grey literature. 

All hits were screened to check whether they cited the publication of interest. All grey literature and 

academic literature that cited the economic analysis were included in the data synthesis, except 

conference abstracts which were excluded. Articles that cited the publication but did not mention the 

economic analysis were excluded. Articles not written in English were excluded. 

Data synthesis methods 

A qualitative synthesis was undertaken, “whereby study findings are systematically interpreted through a 

series of expert judgements to represent the meaning of the collected work”, to draw conclusions about 

how the research was utilised and how it influenced policy.2 

 

 
1 Haddaway, N. R., Grainger, M. J., Gray, C. T. (2021) citationchaser: An R package and Shiny app for forward and 

backward citations chasing in academic searching. doi: 10.5281/zenodo.4543513 

2 Bearman, M., & Dawson, P. (2013). Qualitative synthesis and systematic review in health professions 

education. Medical education, 47(3), 252-260. 

https://www.doi.org/10.5281/zenodo.4543513
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Search strategy results 

Figure G1. Paper 1 PRISMA flow diagram for forward citation search on 2 December 2024. 
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Figure G2. Paper 2 PRISMA flow diagram for forward citation search on 30 December 2024. 
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Figure G3. Paper 3 PRISMA flow diagram for forward citation search on 10 January 2025. 
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Figure G4. Paper 4 PRISMA flow diagram for forward citation search on 26 January 2025. 
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Figure G5. Paper 5 PRISMA flow diagram for forward citation search on 09 February 2025. 
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Appendix H. CHEERS checklist 
 

Critical appraisal of Paper 1, 2, 3 and 4 using the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) 2022 checklist 

Section/topic Item 

No. 

Guidance for reporting Reported in section 

Paper 1 Paper 2 Paper 3 Paper 4 

Title 

Title 1 Identify the study as an 

economic evaluation and 

specify the interventions 

being compared. 

Page 1 Page i Page i  Page 193 

Abstract 

Abstract 2 Provide a structured 

summary that highlights 

context, key methods, 

results, and alternative 

analyses. 

Page 8-13 Not reported, as the 

paper was summarised 

in a policy report.3 

Page v-xii Page 193 

Introduction 

Background and 

objectives 

3 Give the context for the 

study, the study question, 

and its practical 

relevance for decision 

making in policy or 

practice. 

Page 15-18 Page 1-2 Page 176 Page 193-195 

Methods 

Health economic 

analysis plan 

4 Indicate whether a health 

economic analysis plan 

(HEAP) was developed 

and where available. 

Not undertaken, as 

HEAPs are targeted at 

economic evaluations 

alongside randomised 

controlled trials and 

Not undertaken, as 

HEAPs are targeted at 

economic evaluations 

alongside randomised 

controlled trials and 

Not undertaken, as 

HEAPs are targeted at 

economic evaluations 

alongside randomised 

controlled trials and 

Page 198 

 
3 Guthrie S, Pollard J, Parkinson S, Altenhofer M, Leach B, Lichten CA. (2020). Pregnancy research review: Policy report. Santa Monica, CA: RAND Corporation. 



269 
 

Section/topic Item 

No. 

Guidance for reporting Reported in section 

Paper 1 Paper 2 Paper 3 Paper 4 

were not standardised 

until after the research 

was conducted.4 

were not standardised 

until after the research 

was conducted. 5 

were not standardised 

until after the research 

was conducted. 6 

Study population 5 Describe characteristics 

of the study population 

(such as age range, 

demographics, 

socioeconomic, or clinical 

characteristics). 

Page 18 Page 18 Page 15-26 & 182 Page 199-200 

Setting and 

location 

6 Provide relevant 

contextual information 

that may influence 

findings. 

Page 21-22 Page 24 Page 176 Page 195 

Comparators 7 Describe the 

interventions or 

strategies being 

compared and why 

chosen. 

Page 23 Not applicable, as the 

analysis did not 

consider alternative 

interventions or 

strategies. 

Page 176 Page 195-196 

Perspective 8 State the perspective(s) 

adopted by the study and 

why chosen. 

Page 20 Page 23 Page 176 Page 198 & 201 

Time horizon 9 State the time horizon for 

the study and why 

appropriate. 

Page 18 Page 18 & 23 Page 176 Page 196 

 
4 Thorn, J. C., Davies, C. F., Brookes, S. T., Noble, S. M., Dritsaki, M., Gray, E., ... & Hollingworth, W. (2021). Content of Health Economics Analysis Plans (HEAPs) 

for trial-based economic evaluations: expert Delphi consensus survey. Value in Health, 24(4), 539-547. 
5 Ibid. 
6 Ibid. 
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Section/topic Item 

No. 

Guidance for reporting Reported in section 

Paper 1 Paper 2 Paper 3 Paper 4 

Discount rate 10 Report the discount 

rate(s) and reason 

chosen. 

Not reported, as costs 

were assumed to be 

front-loaded to train 

sufficient staff by 

2029. However, the 

use of a discount rate 

wasn’t considered or 

discussed in the paper. 

Not applicable, as the 

time horizon for the 

analysis was only one 

year. However, this 

wasn’t stated in the 

paper. 

Not applicable, as the 

time horizon for the 

analysis was only one 

year. However, this 

wasn’t stated in the 

paper. 

Page 198 

Selection of 

outcomes 

11 Describe what outcomes 

were used as the 

measure(s) of benefit(s) 

and harm(s). 

Not applicable, as 

outcomes were not 

considered in the 

analysis. 

Page 18 Page 179 Page 196 

Measurement of 

outcomes 

12 Describe how outcomes 

used to capture 

benefit(s) and harm(s) 

were measured. 

Not applicable, as 

outcomes were not 

considered in the 

analysis. 

Page 19-22 Page 180-182 Page 196 

Valuation of 

outcomes 

13 Describe the population 

and methods used to 

measure and value 

outcomes. 

Not applicable, as 

outcomes were not 

considered in the 

analysis. 

Not applicable, as this 

item is specific to the 

valuation of HRQoL 

outcomes. 

Not applicable, as this 

item is specific to the 

valuation of HRQoL 

outcomes. 

Page 196 

Measurement and 

valuation of 

resources and 

costs 

14 Describe how costs were 

valued. 

Page 20 Page 20-21 & 22-23 Page 181 Page 197 

Currency, price 

date, and 

conversion 

15 Report the dates of the 

estimated resource 

quantities and unit costs, 

plus the currency and 

year of conversion. 

Page 28 Page 23 Page 176 Page 198 
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Section/topic Item 

No. 

Guidance for reporting Reported in section 

Paper 1 Paper 2 Paper 3 Paper 4 

Rationale and 

description of 

model 

16 If modelling is used, 

describe in detail and 

why used. Report if the 

model is publicly 

available and where it 

can be accessed. 

Page 21-23 Not applicable, as no 

modelling was 

undertaken. 

Not applicable, as no 

modelling was 

undertaken. 

Not applicable, as 

no modelling was 

undertaken. 

Analytics and 

assumptions 

17 Describe any methods for 

analysing or statistically 

transforming data, any 

extrapolation methods, 

and approaches for 

validating any model 

used. 

Page 21-23 Page 22-24 Page 179-183 Page 198 & 201 

Characterising 

heterogeneity 

18 Describe any methods 

used for estimating how 

the results of the study 

vary for subgroups. 

Page 19-20 Not reported, as 

analysis did not 

consider how results 

varied by subgroups. 

Not reported, as analysis 

did not consider how 

results varied by 

subgroups. 

Not reported, as 

analysis did not 

consider how 

results varied by 

subgroups. 

Characterising 

distributional 

effects 

19 Describe how impacts 

are distributed across 

different individuals or 

adjustments made to 

reflect priority 

populations. 

Not reported, as the 

analysis did not 

consider the 

distribution of 

impacts. 

Not reported, as the 

analysis did not 

consider the 

distribution of impacts. 

Not reported, as the 

analysis did not consider 

the distribution of 

impacts. 

Not reported, as 

the analysis did 

not consider the 

distribution of 

impacts. 

Characterising 

uncertainty 

20 Describe methods to 

characterise any sources 

of uncertainty in the 

analysis. 

Page 59 Not reported, as the 

paper did not consider 

sources of uncertainty 

in the analysis. 

Page 98 & 185 Page 201 

Approach to 

engagement with 

patients and 

21 Describe any approaches 

to engage patients or 

service recipients, the 

Page 19-21 & 23-24 Not reported, despite 

engagement with a 

steering group 

Not reported, despite 

preliminary results being 

presented to the 

Page 197 & 208 
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Section/topic Item 

No. 

Guidance for reporting Reported in section 

Paper 1 Paper 2 Paper 3 Paper 4 

others affected by 

the study 

general public, 

communities, or 

stakeholders (such as 

clinicians or payers) in 

the design of the study. 

throughout the 

project. 

commissioners of the 

research. 

Results 

Study parameters 22 Report all analytic inputs 

(such as values, ranges, 

references) including 

uncertainty or 

distributional 

assumptions. 

Page 26-28 Page 77-81 Page 183-187 Appendix page 5-

22 

Summary of main 

results 

23 Report the mean values 

for the main categories of 

costs and outcomes of 

interest and summarise 

them in the most 

appropriate overall 

measure. 

Page 58-59 Page 77-81 Page 187 Page 201 

Effect of 

uncertainty 

24 Describe how uncertainty 

about analytic 

judgments, inputs, or 

projections affect 

findings. Report the 

effect of choice of 

discount rate and time 

horizon, if applicable. 

Page 59 & Supplement 

page 39-46 

Not reported, as the 

paper did not consider 

sources of uncertainty 

in the analysis. 

Page 98-99 & 185-188 Page 204 

Effect of 

engagement with 

patients and 

25 Report on any difference 

patient/service recipient, 

general public, 

community, or 

Page 21 & 23 Not reported, despite 

engagement with a 

steering group 

Not reported, despite 

preliminary results being 

presented to the 

Not reported, 

despite end-users 

being involved in 

co-design, and 
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Section/topic Item 

No. 

Guidance for reporting Reported in section 

Paper 1 Paper 2 Paper 3 Paper 4 

others affected by 

the study 

stakeholder involvement 

made to the approach or 

findings of the study. 

throughout the 

project. 

commissioners of the 

research. 

preliminary results 

being presented to 

a steering group. 

Discussion 

Study findings, 

limitations, 

generalisability, 

and current 

knowledge 

26 Report key findings, 

limitations, ethical or 

equity considerations not 

captured, and how these 

could affect patients, 

policy, or practice. 

Page 60-65 Page 24 Page 188 Page 205 & 207 

Other relevant information 

Source of funding 27 Describe how the study 

was funded and any role 

of the funder in the 

identification, design, 

conduct, and reporting of 

the analysis. 

Page 3 Page iii Page iii Page 193 & 201 

Conflicts of 

interest 

28 Report authors conflicts 

of interest according to 

journal or International 

Committee of Medical 

Journal Editors 

requirements. 

Not reported, as not 

done as standard for 

RAND policy reports at 

the time. 

Not reported, as not 

done as standard for 

RAND policy reports at 

the time. 

Not reported, as not 

done as standard for 

RAND policy reports at 

the time. 

Page 208 

Proportion of relevant items included 21/25 (84%) 15/24 (63%) 19/25 (76%) 24/27 (89%) 

 



274 
 

Appendix I. JBI Checklist for Systematic Reviews and Research Synthesis 

 

Critical appraisal of Paper 5 using the JBI Checklist for Systematic Reviews and Research Synthesis 

Item No. Critical appraisal item Yes No Unclear Not applicable 

1 Is the review question clearly and explicitly stated? ✔    

2 Were the inclusion criteria appropriate for the review question? ✔    

3 Was the search strategy appropriate? ✔    

4 Were the sources and resources used to search for studies adequate? ✔    

5 Were the criteria for appraising studies appropriate? ✔    

6 Was critical appraisal conducted by two or more reviewers independently? ✔    

7 Were there methods to minimize errors in data extraction? ✔    

8 Were the methods used to combine studies appropriate? ✔    

9 Was the likelihood of publication bias assessed?    ✔* 

10 Were recommendations for policy and/or practice supported by the reported data? ✔    

11 Were the specific directives for new research appropriate? ✔    

Proportion of relevant items included 10/10 (100%) 

*Not applicable because quantitative synthesis (e.g., meta-analysis) was not undertaken. 
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