Addressing Health Equity in Cost-Effectiveness Analysis:
A Review of Distributional and Extended
Cost-Effectiveness Analysis.

&
N
v 0P
[+ .
- c
a 3,
o <
o -
<z @
-]
% S
7

lan Storm Lewis
LWSIANOO1

Submitted in partial fulfilment of the requirements for the degree
Master of Public Health (Health Economics)
At the University of Cape Town
Supervised by Associate Professor Edina Sinanovic



The copyright of this thesis vests in the author. No
guotation from it or information derived from it is to be
published without full acknowledgement of the source.
The thesis is to be used for private study or non-
commercial research purposes only.

Published by the University of Cape Town (UCT) in terms
of the non-exclusive license granted to UCT by the author.



Preamble

1. Copyright

The copyright of this thesis vests in the author. No quotation from
it or information derived from it is to be published without full
acknowledgement of the source. The thesis is to be used for private
study or non-commercial research purposes only.

Published by the University of Cape Town (UCT) in terms of the
non-exclusive license granted to UCT by the author.



2. Plagiarism declaration

[, Ian Storm Lewis (LWSIANO0O01), hereby declare that the work on which this dissertation
is based is my original work (except where acknowledgements indicate otherwise) and
that neither the whole work nor any part of it has been, is being, or is to be submitted for

another degree at this or any other university.

[ empower the university to reproduce for the purpose of research either the whole or

any portion of the contents in any manner whatsoever.

Signature: | Signed by candidate |

Date: July 2021

ii



3. Acknowledgements

[ would like to express my deep gratitude to my supervisor Associate Professor Edina

Sinanovic for her guidance and supervision throughout this dissertation.

[ would also like to acknowledge and thank the Health Economics Unit at the University

of Cape Town for their support and academic instruction.

iii



Contents

Preamble......ss—————————, i
0 000 )49 14 L TP i
P S B Ta E: U 13 0 Lol o U (o) o DTSR ii
3. ACKNOWIEAGEIMENTS. ...ttt nnas iii
Part A: Protocol..... s 1
)N 03 o o LT 0 (0 ) s VAT 1
1.1. Using cost-effectiveness analysis to address health equity concerns ..........ccccu...... 1
1.2. Why focus on DCEA and ECEA? ... ercsssesesesessssssssssessssssssssssssesssssssssssssssssesnes 2
2. Aim and researCh QUESTIONS ..o sseses 3
3. Justification fOr the STUAY ... s s s 4
1Y =1 0 (o0 (0] (0] =TT 4
4.1. SCOPING LITETAtUTE TEVIEW .....cuecereeiretreriseises s sssssassans 4
4.2. Two phases of the SCOPING FEVIEW.......rerirererereereeeseresse s sssssssessessesssssesns 5
TG TN =] (=Totu () o B0 5] 00 (e L LT 7
T D E= X = B} 4 0L U] (TSR 7
5. LIMitations 0f the STUAY ... sesssssesssssesssssesssssesees 8
6. RESEATCH ELNICS .couuieeeeeeree e 8
6.1. EThiCS QPPIOVAL ..ottt s s 8
6.2. RiSKS aNd DENETILS ...ttt ses e s s s 8
8 4 TS 2 =V 4 U 9
B BUAZEE ..ttt e 9
9. Dissemination of Study fINdINgGS ......correurereenerenerereresese e sessessessesseaes 9
BT 2SS =] (=) o 0T TSP 9

iv



Part B: LIterature ReVICW ...icccieesiiisessissssmsssssssssssssssssssssssssssssssnsssssssnssnnss 12

0 03N o o LT 0 (o ) s VOO 12
2. ReVIEW Of the LIEEIAtUIE ...t sses st sesaes 13
2.1, BACKGTOUNG....oieeieeeiciseiissseseessessesss s ssssansns 13
2.2. Health economic evaluations and cost-effectiveness analysis ........cccoorerererenennes 14
NG TR & U= 1L o B =T | DL TP 16
2.4. Incorporating equity into cost-effectiveness analysis........nnenenenenenens 20
2.5. Introducing DCEA and ECEA....... e ssssssassnns 23
2.6, ECEA ottt ettt s s R e 24
N ) 1082 TSP 25
2.8. The similarities between DCEA and ECEA ... 26
2.9. The differences between DCEA and ECEA.......onenneneeesesneesessessessessessesens 30
2.10. Future improvements of DCEA and ECEA....... e 41
1 TR 000} 3 Tod 103 o) 4 3T 41
e 0 o) 374 T2 0] o T 42
D RELEIEIICES ..ueereeeeeeeeet ettt 42
Part C: Journal ManusSCript......msssss s 48
1. BACKGTOUNA. ...ttt ses s ea s 50
1.1, HEAIth @QUILY ..ottt 50
1.2. Addressing equity in cost-effectiveness analysis ... 51
B0\ L] Vo Yo TSRO 52
2.1. SCOPING LILEratUre TEVIEW......cueeeereereereereeseereeseases e sesssssessessessessesss s ssse s s s sssssssssssssnes 52
2.2. EXtraction and analySiS. ... rinnssessssessssssessssssesssssssesssssssssssssssssssssssssssssassnns 54
2.3. Scope and limitations of the StUAY ... 55
TR0 ) Y01 D ] () o VTP 55
3.1. Similarities of DCEA and ECEA....... e sessessessessesssssesssssessssssssessssssanes 56
3.2. Differences between DCEA and ECEA ... sessessessesseneas 57



3.3. Addressing the financial impacts of health policies.......ccounrrereneneneresereeenn 61

3.4. Incorporating health OpPOTtUNILY COSES. ..o sesesseaseas 63

3.5. Future improvements in DCEA and ECEA ... 64

000 Uod 10 10 T 65

STA\ 0] o) €23 TA T U 1) 4 1T 65

LT 3 (=5 (=) 4 Lol TSP 66
Part D: Policy Briefing ... 69

Addressing health equity in economic evaluations ... 69
Part E: ApPendices...... s ssssssssssssssssassses 76

Journal of Health Economics: Author information pack .......coerenesesesesesesessessennens 76

vi



Part A: Protocol

Part A: Protocol

Addressing health equity in cost-effectiveness analysis:

a review of distributional and extended cost-effectiveness analysis.

1. Introduction

Health is universally valued (Marmot & Bell 2018) and almost all nations acknowledge
the need for fairness in the provision of health care. For this reason, health interventions
should aim to improve both overall health as well as the fair distribution of health in a
population (WHO 2014). Researchers and policymakers are increasingly interested in

finding ways to measure the impact of health policies on equity (Cookson et al. 2017).

Although there is no universally agreed definition of equity (Mooney 2003) Whitehead’s

definition of inequity will be used in this study:

‘the term inequity [...] refers to differences in health which are not only
unnecessary and avoidable but, in addition, are considered unfair and

unjust’ (Whitehead 1991 p. 219).

Implicit in this definition is that health inequity is not simply inequality in access to health
resources, but also encompasses unfair inequalities which may violate human rights
(WHO 2019). Despite the importance of health equity, equity is not adequately addressed

in practice (Cookson et al. 2017).

1.1. Using cost-effectiveness analysis to address health equity concerns

Methods for assessing how best to maximise health, such as cost-effectiveness analysis,
are well developed. While these techniques are able to assist decision-makers in making
choices of how to most efficiently allocate health resources, they fail at informing
healthcare priorities (Brousselle & Lessard 2011; Norheim et al. 2014). Economic
evaluations which incorporate equity considerations are required for this task. However,
equity is not given sufficient consideration when evaluating the impact of health policy

decisions (Cookson et al. 2017)

After 2010, health economists became increasingly interested in finding ways to

incorporate equity concerns within CEA and how best to measure the impact of health

1
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policies on equity (Cookson & Mirelman 2017). In 2012 Culyer noted that, apart from a
few exceptions, health economists had been ‘quite extraordinarily bad’ at providing
practical decision-making tools to address equity considerations (Culyer 2012, p. E29)
However, following this criticism, two new techniques, which are the focus of this study
were developed in order to incorporate equity into cost-effectiveness analysis. First,
Verguet, Laxminarayan and Jamison developed a method which they called ‘extended
cost-effectiveness analysis’ (ECEA). They published their methodology in a study of
universal public finance for rotavirus vaccination in India and Ethiopia (Verguet et al
2013). In 2015, Asaria, Griffin, Cookson and colleagues at the University of York in the
United Kingdom described a comparable technique they termed ‘distributional cost-
effectiveness analysis’ (DCEA). They described the technique in a study based on a UK
National Health Insurance programme for the screening of bowel cancer (Asaria et al.
2015). While CEA compares the relative costs and gains in health outcomes of an
intervention, both DCEA and ECEA build on this capacity to also address equity (Griffin et
al. 2014).

The development of DCEA and ECEA is a significant step forward in providing researchers
and decision-makers with useful tools to incorporate equity considerations into cost-
effectiveness analysis. DCEA and ECEA are unique in that they are the only two methods
which specifically assist policymakers to decide which interventions will provide the best

value for money when addressing concerns for health inequality (Love-Koh et al. 2019).

Prior to DCEA and ECEA, there were several techniques for incorporating health inequity
concerns in economic evaluations. These typically involved ‘equity weighting’ of costs or
outcomes (Nord et al. 1999) or using ‘multicriteria decision analysis’ (Baltussen &
Niessen 2006). Both these approaches have subsequently been incorporated into DCEA,
which provides a flexible framework rather than an alternative competing technique

(Asaria et al 2015).

1.2. Why focus on DCEA and ECEA?
This study will focus specifically on DCEA and ECEA for three reasons: firstly, DCEA and

ECEA are likely to become the dominant methods of equity evaluation. This is because
they are both flexible frameworks and so, as mentioned, they are able to incorporate

existing techniques such as equity weighting or multi-criteria decision analysis into their
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methodologies (Asaria et al. 2015). In this way, DCEA and ECEA have surpassed previous
approaches to addressing equity in economic evaluations. Secondly, DCEA and ECEA
allow for a number of different interventions to be compared for their health equity
impacts (Lal et al. 2018), which is not possible with other equity evaluations. Thirdly, in
the future, as new methods for evaluating and addressing equity are developed, they are

likely to use and further develop either the DCEA or ECEA framework.

While DCEA and ECEA are excellent tools for simultaneously addressing both efficiency
and equity, they also bring a significantly increased degree of complexity. Health
inequality measures are complex to interpret and are easy to misinterpret (Lal et al
2018). Decision makers who are concerned about reducing inequity in health would
benefit from an overview and clearer understanding of DCEA and ECEA. This would
enable them to recognise the limitations of the two techniques and to better interpret the

outcomes of these economic evaluations.

For health economists and other experts conducting a DCEA or ECEA, the methodology
of DCEA and ECEA has been described by Asaria et al. (2016) and Verguet et al. (2016),
respectively. There are no equivalent resources available for decision makers. To date,
there have been no studies which critically compare DCEA and ECEA, or which provide
decision makers with an overview of the relative strengths, weaknesses or applicability

of each approach. This study will go some way to filling this knowledge gap.

2. Aim and research questions

The overall aim of this study is to assist decision makers to better understand DCEA and
ECEA and to recognise the strengths and weaknesses of each framework. This knowledge
should help them to decide which, if any, of the two approaches is best able to address

their particular equity concerns.
This study aims to address three research questions:

1. How do distributional cost-effectiveness analysis (DCEA) and extended cost-

effectiveness analysis (ECEA) address equity concerns?

2. In what ways are DCEA and ECEA similar and/or different?
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3. What are the relative strengths and limitations of DCEA and ECEA?

3. Justification for the study

A recurrent theme in the literature is that despite the importance of equity when
considering policy decisions, equity evaluations are not given sufficient weight in
decision-making (Cookson et al. 2017). One reason is that, up until the development of
DCEA and ECEA, the available tools to incorporate equity into economic analyses were
inadequate (Culyer 2012). While DCEA and ECEA are two effective techniques which
address health equity, they are complex and are currently underused (Lal et al. 2018).
This study aims to provide a clear overview of DCEA and ECEA to encourage researchers
and decision makers to consider using these effective tools to address their equity

concerns.

4. Methodology

4.1. Scoping literature review

This study will use a scoping literature review to address the three research questions
listed in section 2 above. This methodology will be used to identify the key journal articles
and important concepts in addressing equity in economic evaluations (Arksey & O'Malley

2005). A scoping literature review has been defined as:

‘a form of knowledge synthesis that addresses an exploratory research
question aimed at mapping key concepts, types of evidence, and gaps in
research related to a defined area or field by systematically searching,
selecting, and synthesising existing knowledge’ (Colquhoun et al. 2014 p.
1292).

A scoping review is a methodology well-suited for this study for two reasons: firstly, this
study will focus on evaluating and synthesising information on two methods of economic
evaluation, DCEA and ECEA, rather than a focus on, for example, the outcomes of a
medical intervention from a range of comparable studies. Secondly, because DCEA and
ECEA are relatively new techniques, and published literature on the techniques is limited,

this review can be strengthened by incorporating unpublished (grey) literature. This
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ability to incorporate both published and unpublished data is a strength of the scoping

review (Levac et al. 2010).

The scoping review will be as comprehensive as possible in order to identify both
published and unpublished articles, as well as reviews which will assist in addressing the
research questions. The literature search will seek evidence from diverse sources,
including electronic databases, reference lists, citation lists, and online documentation,

discussion papers and presentations. These sources are discussed in more detail below.

4.1.1. Electronic databases
The literature search will be conducted using PubMed and Google Scholar. Duplicate
references will be removed, and the remaining articles will be reviewed, and those which

are relevant to addressing equity in economic evaluations will be retained.

4.1.2. Reference lists
The reference section of relevant articles will be searched to identify possible studies
which would strengthen the review. In cases where these articles were not captured in

the initial search, they will be appraised and where appropriate, will be included.

4.1.3. Citation lists
Additional searches will be conducted using the ‘cited by’ function of Scopus, Google
Scholar and journal websites. This function lists other articles which have cited an earlier

study.

4.1.4. Online documentation, discussion papers and presentations

Online documentation, discussion papers and presentations are important because they
may assist the reviewer to better understand the development and characteristics of
DCEA and ECEA. Of particular interest are the discussion papers from the Centre for
Health Economics at the University of York, where DCEA was developed (see, for
example, Love-Koh et al. (2019)). These documents, which form the basis of subsequent

journal publications, provide an insight into the challenges faced in developing DCEA.

4.2. Two phases of the scoping review

The scoping review will be undertaken in two phases: the first phase will be a broad

scoping review which will focus on the incorporation of equity concerns into economic
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evaluations. The second phase will be a more focused review of DCEA and ECEA. These

phases are discussed in more detail.

4.2.1. Phase 1: Scoping review of incorporating equity into economic evaluations

The aim of Phase 1 of the scoping review is to identify and synthesise the relevant
literature and to identify gaps in the current knowledge on the incorporation of equity
into economic evaluations (Levac et al. 2010). This stage is designed to be broad in order
to include information relevant to quantitative economic analyses which explicitly
address equity issues. The search strategy for PubMed is outlined in Table 1. The searches

for Google Scholar will be similar.

Table 1. PubMed search strategy for Phase 1

Search #1 "Costs and Cost Analysis" [MeSH terms]
Search #2 “health equity” [MeSH Terms]
Search #3 (#1) AND (#2)

As discussed, results from this initial search will be supplemented by reviewing the

reference lists of the selected articles.

4.2.2. Phase 2: Scoping review of DCEA and ECEA
Phase 2 will identify and synthesise the literature addressing DCEA or ECEA and will
include studies that have used these two techniques. The search strategy for PubMed is

outlined in Table 2.



Part A: Protocol

Table 2. PubMed search strategy for Phase 2.

Search #1: "extended cost" [All Fields]

Search #2 "distributional cost" [All Fields]

Search #3: (#1) OR (#2)

The aim of this phase is to ensure that articles which refer to DCEA or ECEA are included.
As with Phase 1, the references listed in these articles will be examined for other relevant

references that may have been missed.

4.3, Selection of studies

There is limited information available on DCEA and ECEA. This is because the techniques
were only developed from around 2014, and they fall within a specialised area of health
economics. For this reason, the challenge will be to find as many as possible of those
sources which address or mention DCEA or ECEA. References, abstracts and, where
available, complete journal articles, will be stored using Endnote electronic reference
manager (2013). Duplicate references will be removed, and the remaining references
screened for relevance. Those articles which are not relevant to addressing equity using
DCEA or ECEA will be excluded. There will be no language exclusion. The abstracts of
articles in languages other than English will be translated into English using Google
Translate and if they address DCEA or ECEA they will be fully translated and included in

the review.

4.4, Data synthesis

This review will focus on describing and synthesising the important characteristics of
DCEA and ECEA. In particular, the study aims to identify characteristics which would
discriminate between DCEA and ECEA. In order to facilitate this process, the selected
references from Endnote will be imported into NVivo qualitative data analysis software
Version 12. This data analysis software will be used to assist in identifying the central

themes and develop a structure to examine, evaluate and compare DCEA and ECEA.
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5. Limitations of the study

As this study focuses on two equity evaluation techniques, rather than the outcomes of a
variety of studies, this scoping review will not progress to a systematic review. Systematic
reviews typically combine, analyse and draw conclusions from the results of a number of
similar and comparable studies. Although there have been more than 20 studies using
ECEA (Verguet 2017), these studies have included a wide range of different settings and
a variety of health policy applications. Examples of ECEA studies include the treatment of
schizophrenia in India (Raykar et al. 2016), the introduction of a tobacco tax in Lebanon
(Salti et al. 2016), and the financial impact of a measles immunisation programme in
Ethiopia (Driessen et al. 2015). A scoping literature review is the preferred approach to

synthesise the literature from this wide variation in health policies and settings

6. Research ethics

6.1. Ethics approval

The proposed study is a structured review based on published or publicly reported
literature. The information is in the public domain, and no human or animal participants
will be used for the study. Privacy and confidentiality will not be issues of concern. For
these reasons, this study will not require ethics approval from the Human Research Ethics

Committee of the University of Cape Town, Faculty of Health Sciences.

6.2. Risks and benefits

There are no anticipated risks since the study has no human or animal participants. The
potential benefit from the study is that a better understanding DCEA and ECEA can assist
decision-makers to make rational and fair decisions for the equitable allocation of
healthcare, In addition, the study can guide researchers to choose between using DCEA

and ECEA, based on their context and data availability.
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7. Time Frame

The proposed time frame for the dissertation is outlined in Table 3.

Table 3. Proposed time frame
Task Date June 2020 | July 2020 Feb 2021 July 2021

Proposal

Literature review

Write-up

Prepare manuscript
for publication

Thesis submission

8. Budget

This study is self-funded, with no major costs being foreseen and forms part of the

dissertation for a Master of Public Health in Health Economics.

9. Dissemination of study findings

The results of this study form part of a dissertation for a Master of Public Health in Health
Economics. On completion of the dissertation, the journal manuscript will be submitted
to the Journal of Health Economics or another similar peer-reviewed journal for

consideration for publication.
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Part B: Literature Review

Part B: Literature Review

Integrating equity into cost-effectiveness analysis.

1. Introduction

Both DCEA and ECEA extend the capabilities of cost effectiveness analysis in order to
address equity concerns. To better understand DCEA and ECEA this literature review

will:

1. Place DCEA and ECEA in the context of economic evaluations which address
equity.

2. Review concepts central to the understanding of DCEA and ECEA, such as
opportunity costs, the trade-off between equity and cost-effectiveness, and
financial risk protection.

3. Compare DCEA and ECEA and highlight the strengths and weaknesses

This literature review first describes cost-effectiveness analysis and highlights the
limitations to addressing equity issues within cost-effectiveness analysis. Next,
approaches to defining health equity are discussed, and the most suitable definition is
defined for the purposes of this study. The difference between equity and equality are
explored as are the links between health inequity and poverty. Building on this
background, methods for measuring health equity and the techniques to incorporate
equity into cost effectiveness analysis are explored. Fourth, with this background, DCEA
and ECEA are discussed in more detail. Examples of DCEA and ECEA studies are captured
in order to compared DCEA and ECEA in terms of similarities and differences. The
significant differences between DCEA and ECEA are highlighted by examining how they
analyse trade-offs between improving health and reducing inequity, address financial
impacts of health policies and incorporate health opportunity costs. Finally, the review

summarises some of the future improvements recommended for DCEA and ECEA.

The search strategy is described in Part A: Protocol (above). In summary, the search
strategy review was in two phases: Phase 1 was a broad scoping review which identified

and synthesised the relevant literature and identified gaps in the current knowledge on

12
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the incorporation of equity into economic evaluations (Levac et al. 2010). Phase 2 built

on this and focused on the literature which specifically addressed DCEA or ECEA.

2. Review of the literature

2.1. Background

While health is universally valued, access to health care and health outcomes are unfairly
distributed across and within countries (Love-Koh et al. 2019b; Marmot & Bell 2018) .
These differences are apparent across global, regional, and local levels. At a global level],
for example, a child born in the World Health Organisation (WHO) African region is six
times more likely to die before completing their first year of life compared with a child
born in the WHO European region (WHO 2020). At a regional level, within Southern
Africa, the life expectancy at birth for a child born in 2018 in a relatively poor country
such as Lesotho is 54 years, while a child born in South Africa has a life expectancy of 64
years and a child born in Mauritius has a life expectancy of 74 years (The World Bank
2020). This follows a trend of increasing life expectancy with increasing per capita gross

domestic product as shown in Table 4.

Table 4. Increasing life expectancy with increasing per capita income for
three Southern African countries (The World Bank 2020)

Country Life expectancy at birth Per capita gross domestic product in US
(2018) Dollars (2018)
Lesotho 54 1299
South Africa 64 6374
Mauritius 74 11238

At a local level, within South Africa, in 2012 a five-year-old child is 2.8 times more likely
to die in the relatively poor and largely rural province of KwaZulu-Natal than a five-year-
old in the wealthier Western Cape (Nannan et al. 2019). For most nations, reducing health
inequality and improving health equity is a key goal. For this reason, health policies
should aim to improve overall health and reduce the unfair distribution of health in the

population (WHO 2014).

13
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Current methods for assessing how best to maximise health, such as cost-effectiveness
analysis (CEA) and cost-benefit analysis (CBA) are well developed. While these
techniques can assist decision makers in making choices on how to most efficiently
allocate health resources, they fail at informing healthcare priorities (Brousselle &
Lessard 2011; Norheim et al. 2014). Economic evaluations which incorporate equity
considerations are required to address equity concerns. Two promising solutions which
enhance CEA to address equity have been developed: distributional cost-effectiveness
analysis (DCEA) and extended cost-effectiveness analysis (ECEA). However, these
solutions are not yet widely applied or understood and so they will be the focus of this

literature review.

2.2. Health economic evaluations and cost-effectiveness analysis

Economic evaluation is defined as the ‘comparative analysis of alternative courses of
action in terms of both their costs and consequences’ (Rudmik & Drummond 2013 p.
1341). In other words, economic evaluations aim to ‘identify, measure, value, and
compare the costs and consequences of two or more alternative interventions’

(Drummond et al. 2015 p. 9). This is shown diagrammatically in Figure 1.

COSTS, |  PROGRAMME CONSEQUENCES,
N >

CHOICE
CosTs, | COMPABRMOR CONSEQUENCES;

Figure 1. Economic evaluation involves a comparative analysis of
alternative courses of action (Drummond et al. 2015)
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Cost-effectiveness analysis (CEA) is an economic evaluation tool which identifies
interventions which maximise health benefits and minimise health cost (Ashok et al.
2016). The technique provides a clear and straightforward method to establish the best
value for money in health (Musgrove & Fox-Rushby 2006) and has become the ‘de facto
normative standard to evaluate medical interventions’ (Phelps & Madhavan 2019 p.505)
with over 7300 published CEA studies and several specialised journals dedicated to CEA
methodologies (Phelps & Madhavan 2019)

CEA enables comparisons across different health outcomes (Musgrove & Fox-Rushby
2006), which makes it highly suitable for comparing different health policies and
interventions. CEA measures the outcomes of an intervention as relevant natural units
such as ‘quality-adjusted life-year (QALY) gained’ or ‘disability-adjusted life year (DALY)
averted’. Typically, the final summary measure in CEA represents the benefits and costs
of each intervention as an incremental cost-effectiveness ratio (ICER) (Rutstein et al.

2017).

Alimitation of CEA is that it is not designed to address health inequality (Sassi et al. 2001).
This is because CEA assigns equal value to each unit of health gain with no regard to the
characteristics of the recipients. Maximising health, as measured by maximising the
number of Quality-Adjusted Life Years (QALYs) irrespective of who receives those QALYs
and how those QALYs are distributed has been encapsulated in the expression ‘a QALY is
a QALY’. This approach has been criticised, see for example Dolan et al. (2005) and Wailoo
et al. (2009). One such criticism is that CEA cannot incorporate preferences shared by
many people, such as giving priority to severely ill patients or to those who are disabled

(Ubel et al. 2000).

CEAs generally do not evaluate non-health benefits of interventions, such as
improvement in an individual’s performance at work or school as a result of improved
physical or mental health, unless these outcomes can be quantified as costs (Musgrove &
Fox-Rushby 2006). Significant non-health benefits, including the impact on equity or the
prevention of medical impoverishment through financial risk protection, require more
sophisticated equity analyses (Ashok et al. 2016; Levin et al. 2015). The aim of many

public health interventions is to reduce health inequities. For this reason, techniques
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which can address equity issues are essential to evaluate public health interventions
(Drummond et al. 2006). The focus of this literature review is on DCEA and ECEA, two

methods which expand CEA to address equity issues.

2.3. Health equity

2.3.1. Defining health equity
Health is regarded as a ‘special good’ because it influences a person’s well-being which
allows them to pursue goals that they value. In this way, health determines a person’s

capacity to function (Anand 2002). The WHO constitution states that:

the enjoyment of the highest attainable standard of health is one of the
fundamental rights of every human being without distinction of race,

religion, political belief, economic or social condition (WHO 1946)

This viewpoint is consistent with a human rights approach and includes the right to have
access to effective healthcare that helps an individual. People are entitled to maintain
their health, to diminish the chances of developing a disease, and, where this fails, to

reduce the impact of a disease (Whitehead & Dahlgren 2006).

Health equity refers to the fairness in the differences in health between individuals or
groups. While there is no universally agreed definition of equity (Mooney 2003),

Margaret Whitehead’s definition has been widely cited:

‘inequity [...] refers to differences in health which are not only
unnecessary and avoidable but, in addition, are considered unfair and

unjust’ (Whitehead 1992 p. 430).

Implicit in this perspective is that health inequity is not merely a difference in health, but
the concept also encompasses unfair inequalities which may be unethical and may violate

human rights (Braveman & Gruskin 2003; WHO 2019).

Within this ethics-based definition there are two broad approaches to defining equity
which are based on the sources of health inequality. These overlapping approaches
regard inequalities as unfair where they are, in the first approach, due to factors beyond
the control of the individual or, in the second approach, reflect the degree of social

disadvantage (Asada et al. 2015). The limitation of the first approach is that determining
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which factors are beyond the control of an individual is not straightforward; it could be
argued that cigarette smoking is within the control of the individual and so health
differences between those who smoke and those who do not smoke should not be
regarded as unfair. However, this view does not adequately consider the higher
prevalence of smoking and lower smoking cessation rates in individuals from lower
socioeconomic groups (Siahpush et al. 2010). The second approach, focuses on social

advantage and is encapsulated in Braveman and Gruskin’s definition of health equity as:

‘the absence of systematic disparities in health [...] between social groups
who have different levels of underlying social advantage/disadvantage’

(Braveman & Gruskin 2003 p. 254),

This definition recognises that individuals or groups of people who occupy lower
positions in a social hierarchy, for example, those who are poor or the elderly, typically
have limited access to healthcare and so their health is further compromised (Braveman

& Gruskin 2003).

Whitehead’s definition of inequity in which ‘differences in health [...] are considered
unfair and unjust’ becomes difficult to delineate because what is considered fair and just
in health differs across cultures (Starfield 2006). WHO has overcome this complexity by

avoiding judgements of fairness and, instead, has defined equity as:

‘the absence of avoidable or remediable differences among groups of
people, whether those groups are defined socially, economically,

demographically, or geographically’(WHO 2019).

This definition will be used in this review because it incorporates Whitehead’s idea of
avoidable or remediable differences as well as Braveman and Gruskin’s inclusion of the
importance of different subgroups. Both concepts are central to evaluating equity using

economic analyses.

2.3.2. Equity versus equality
The difference between equity and equality is well captured in Maguire’s illustration

(Figure 2).
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Figure 2 Illustration of the difference between equality
and equity.

This image is free to use with the attribution: “Interaction Institute for Social Change, Artist: Angus

Maguire.”

‘Health inequality’ and ‘health inequity’ are often used interchangeably. However, they
are materially different. Health inequality is the: ‘systematic [difference] in the health of
groups and communities occupying unequal positions in society’ (Graham 2004 p. 101),
while health inequity is a specific type of health inequality in which this systematic
difference is judged to be avoidable or remediable by reasonable means (Arcaya et al.
2015). Both health inequality and health inequity exist across a wide range of social

factors including gender, income, deprivation, and geography.

Inequality is a dimensional description of unequal quantities and reflects inherent
differences between groups, for example, the differences in rates of myocardial infarction
in men and in women. In contrast, differences in health in different social groups, such as
those based on income or race, are likely to be health inequities because they usually
reflect an unfair distribution of health risks and resources. In this way, there may be fair

and unfair health inequalities. To illustrate this, the inequality in the incidence of
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dementia across age groups is not regarded as being inequitable, although the funding for

treating dementia compared with treating myocardial infarction may be.

There are occasions when some inequalities may be equitable, for example, treating
someone who needs urgent medical care ahead of others who are in less urgent need
(Culyer & Bombard 2012). Similarly, not all equalities are equitable, for example,
providing the same level of physical access for patients to a community clinic is likely to
unfairly disadvantage someone who is in a wheelchair. Equity has been categorised as
horizontal when people of equal need receive equal resources and vertical where people

who have unequal (higher) needs receive unequal (more) resources (Mooney 2003).

The focus of this study is on economic evaluations which address inequities which may
be amenable to changes in health policy such as improving care to those who are socially
disadvantaged, rather than innate differences in health outcomes. For this reason, this
review will focus on equity and inequity rather than on equality and inequality, an
approach which is consistent with that taken by Whitehead (1992), and Culyer and
Bombard (2012).

2.3.3. Health inequity and poverty

Poverty and ill-health are linked. As discussed in the introduction, on average people
living in poor countries have worse health outcomes than those living in wealthy
countries. While these differences in health outcomes may be striking, the differences in
health outcomes between a country’s most and least privileged groups may be even more
remarkable (WHO 2013). In all countries, including those which are well-resourced,
illness follows an income gradient, where those lowest in the socioeconomic hierarchy
carry the greatest burden of illness (WHO 2013). The relationship between poverty and
ill-health is causal in both directions: ‘poverty breeds ill-health, and ill-health keeps poor
people poor’ (Wagstaff 2002 p. 97).

Not only do the poor carry a higher burden of disease, but their access to healthcare is
also typically limited. This imbalance has been encapsulated in the Inverse Care law,
proposed by Hart in 1971, which states that the ‘availability of good medical care tends
to vary inversely with the need of the population served’ (Hart 1971 p. 412). Hart based
this law on his observations of limited health services in impoverished Welsh mining

villages where the need for care was high, compared to the surrounding more prosperous

19



Part B: Literature Review

towns which had better facilities, and fewer health service requirements. Since Hart’s
description, this pattern has remained unchanged. A systematic review of equity in low-
and middle-income countries (LMICs) found that individuals who are relatively well-off
and carry a lower burden of disease, utilise healthcare services more than do those who
are poor (Asante et al. 2016). This pro-rich pattern is particularly noticeable in the
accessing of healthcare at hospitals, most of which are situated in urban areas (Asante et

al. 2016).

2.3.4. Measuring health equity

Economic evaluations guide the allocation of limited resources. However, implementing
the recommendations of standard economic evaluations, such as CEA, may often further
disadvantage some social groups that the health system is meant to protect (Sassi et al.
2001). For this reason, it is essential to consider equity implications when allocating
healthcare (Wailoo et al. 2009). However, despite the recognised importance of health
equity, it is not adequately addressed in practice and only rarely included in economic
evaluations (Cookson & Mirelman 2017; Johri & Norheim 2012). While methods to
measure health inequality had been developed before 2013, they were used infrequently
and did not assist with decision making (Cookson 2013). Culyer, writing in 2012, noted
that, with a few exceptions, health economists had ‘been quite extraordinarily bad’ at
providing practical tools to enable decision makers to address equity concerns (Culyer
2012 p. E27). At that time, there were no adequate available techniques which could
assist health economists to incorporate equity considerations into efficiency analyses
(Culyer 2012). However, following this criticism, this deficiency was addressed with the
development of DCEA and ECEA. The two techniques used different approaches, and each

was able to provide a significant advance in addressing equity in economic evaluations.

2.4. Incorporating equity into cost-effectiveness analysis

While there are no published reviews directly comparing DCEA and ECEA, there are four
systematic reviews which address the incorporation of equity considerations into
economic evaluations. Both the reviews, published prior to 2006, noted that despite the
importance of health equity, equity is rarely included in studies using cost-effectiveness
analysis. In the first of these, a systematic review by Sassi et al. (2001) of 424 economic
evaluations published between 1987 and 1997, concluded that health economic studies

seem to have ‘completely neglected’ distributional effects and did not provide a guide or
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the information to enable decision makers to allocate resources in an equitable manner
(Sassi et al. 2001 p. iv). The review concluded that formal approaches to integrate equity
into CEA were inadequate and needed urgent development. In the second review,
Drummond and other colleagues (including Cookson) described the methodological
challenges faced in 154 economic evaluation studies published from 2000 to 2005
(Drummond et al. 2006). The authors identified four main challenges, one of which was
how to include equity considerations in economic evaluations. Like Sassi and colleagues,
they found that equity was rarely considered and never addressed directly in the studies
they reviewed (Drummond et al. 2006). Both Sassi et al. and Drummond et al. highlighted

the need for formal approaches to integrate equity into CEA.

In the third review, Johri and Norheim (2012) conducted a systematic review of formal
methods used to incorporate equity in CEA. The review, which ended in January 2011,
found that there were significant advances in incorporating equity into economic
evaluations. They reviewed 51 eligible studies and delineated three broad approaches to
integrating equity. These were ‘equity weights’, ‘exploration of opportunity costs’ and
‘multi-criteria decision analysis’. Equity weights and exploration of opportunity costs will
be discussed more fully in section 2.4.2 (below). Multi-criteria decision analysis is a
systematic approach which can help resolve complex and multifaceted health decisions.
The technique enables health economists to shift from a single focus (such as maximising
population health) to simultaneously consider other relevant criteria such as the
distribution of health and societal preferences (for example, for providing primary health

care in rural areas) (Baltussen & Niessen 2006).

More recently, and following the development of DCEA and ECEA, Lal and colleagues
(2018) conducted a systematic review of 29 studies of public health interventions which
used ‘socio-economic position’ in CEA to address equity. Socio-economic position can be
measured by income, place of residence, occupation, or education. Like Johri and
Norheim they categorised three approaches, and also identified ‘equity weights’, to which

they added the ‘use of health inequality measures’ and ‘inclusion of financial impacts’.

While the reviews by (Johri & Norheim 2012) and (Lal et al. 2018) categorise equity
evaluations differently, there is some overlap in that both reviews included ‘equity

weights’ as a category. However, both reviews mix broad umbrella terms [such as ‘multi-
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criteria decision analysis’ (Johri) and the ‘use of health inequality measures’ (Lal)] with
highly specific approaches [such as the ‘exploration of opportunity costs’ (Johri) or the

‘analysis of financial impacts’ (Lal)].

A more consistent classification of equity evaluations was put forward by Cookson, who
collaborated with other colleagues, including Norheim, a co-author of the 2012 review,
to publish an overview and guide on using CEA to address health equity concerns
(Cookson et al. 2017). They identified two broad approaches: equity impact analysis and
equity trade-off analysis. There are two methods to equity trade-off analysis: equity
constraint and equity weighting. To clarify, the authors propose the following

classification:

1. Equity impact analysis
2. Equity trade-off analysis
a. Equity constraint

b. Equity weighting

These approaches to incorporating equity into economic evaluations are discussed in

more detail below.

2.4.1. Equity impact analysis

Equity impact analysis disaggregates population data into different subgroups to
determine how each subgroup stands to gain or lose from the implementation of a policy.
These subgroups are determined based on ‘equity-relevant’ variables, such as age, sex, or

socioeconomic status (Cookson et al. 2017 p. 206).

2.4.2. Equity trade-off analysis

Equity trade-off analysis is used in situations where the most cost-effective option is
inequitable (Cookson et al. 2014). The analyst quantifies the opportunity costs of not
selecting that option, which is a measure of the overall health forgone when selecting a
more equitable but less cost-effective option. Economic evaluations of public health
policies have two approaches to address this trade off: equity constraint analysis and

equity weighting.
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2.4.2.1. Equity trade-off analysis: equity constraint

In this approach, the incorporation of equity considerations ‘constrains’ the degree to
which an intervention can be entirely cost-effective. In this way, equity constraint
analysis determines the opportunity cost of choosing a policy which favours equity
compared with one which maximises total health. The health forgone by selecting a more
equitable option indicates the strength of the decision makers’ concern for equity

(Cookson 2016; Weatherly et al. 2009).

2.4.2.2. Equity trade-off analysis: equity weighting

Equity weighting was one of the first methods for incorporating equity concerns (Nord et
al. 1999) and is discussed in all three reviews of equity evaluations by Cookson et al.
(2009), Johri & Norheim (2012) and Sassietal. (2001) . Equity weighting assigns different
equity weights to provide extra weight to factors, such as socioeconomic deprivation,
which are commonly associated with unfair health outcomes (Love-Koh et al. 2019b). In
this way, interventions which reduce inequality are given greater weight and therefore
more likely to be funded. The extent of the weighting reflects the reduction of health
benefits decision makers are willing to accept in return for a given reduction in health

inequality (Drummond et al. 2006).

The values of the weights are determined by sampling interested parties, such as
policymakers or the public. Studies in equity weights indicate that, in general, people
prefer health gains to accrue to the elderly, children, or individuals with severe illness
(Round & Paulden 2018). Equity weighting is a method of reflecting this preference.
While this approach is appealing, in practice deciding equity weighting has proved
challenging (for review see Wailoo et al. 2009) and further research on how best to
weight equity concerns in a public health context is required (Jamison et al. 2018). A
significant limitation in the context of this study is that few of the studies using equity
weighting have addressed social characteristics such as income or ethnicity (Cookson et

al. 2017).

2.5. Introducing DCEA and ECEA

After 2010, health economists became increasingly interested in finding ways to
incorporate equity concerns within CEA and how best to measure the impact of health

policies on equity (Cookson & Mirelman 2017). In 2012 Culyer noted that, apart from a
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few exceptions, health economists had been ‘quite extraordinarily bad’ at providing
practical decision-making tools to address equity considerations (Culyer 2012, p. E29)
However, following this criticism, two new techniques, which are the focus of this study
were developed in order to incorporate equity into cost-effectiveness analysis. First,
Verguet, Laxminarayan and Jamison developed a method which they called ‘extended
cost-effectiveness analysis’ (ECEA). They published their methodology in a study of
universal public finance for rotavirus vaccination in India and Ethiopia (Verguet et al
2013). In 2015, Asaria, Griffin, Cookson and colleagues at the University of York in the
United Kingdom described a comparable technique they termed ‘distributional cost-
effectiveness analysis’ (DCEA). They described the technique in a study based on a UK
National Health Insurance programme for the screening of bowel cancer (Asaria et al.
2015). While CEA compares the relative costs and gains in health outcomes of an
intervention, both DCEA and ECEA build on this capacity to also address equity (Griffin et
al. 2014).

While policies may be designed to improve the equitable allocation of health care, it
cannot be guaranteed that a reduction of inequality will necessarily follow (Love-Koh et
al. 2019b). For some diseases and settings, a relatively basic understanding of the
distribution of the patient population may be sufficient to inform which group will benefit
most (Love-Koh et al. 2019b). Where the impacts of a proposed health policy on inequity
are more nuanced, analyses like DCEA and ECEA can provide a more sophisticated model
of the likely outcomes. The approaches adopted by DCEA and ECEA to address these more

complex impacts in health equity are discussed in more detail in the sections that follow.

2.6. ECEA

ECEA ‘extends’ CEA by addressing the distribution of health benefits, policy costs and
financial protection by subgroups. ECEA allows decision makers to consider the impact
of different health policies using multiple criteria, and to make explicit choices between
competing demands. As illustrated in Figure 3, CEA can be visualised as a technique in

which a range of policies are compared on the single criterion of cost-effectiveness
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(Verguet et al. 2016). In ECEA, the policies are evaluated both in terms of cost-

effectiveness and a second criterion such as financial risk protection (FRP).

Cost-Effectiveness Analysis Extended Cost-Effectiveness Analysis

Criterion

A

Criterion 1 (health)

A
Trade-off
Moare cost-effective B
\ More cost-effective

(a range of policies)

(a range of policies)

l Less cost-effective / \

Less cost-effective Trade-off

A -

>
Criterion 2 (non-health)

Figure 3: Cost-effectiveness analysis and extended cost-
effectiveness analysis (Verguet et al. 2016)

ECEA is a technique which follows a sequence of steps outlined in Table 5. These steps
include segmenting the population into subgroups (most commonly according to income
quintiles) and assessing the net health gains and financial consequences for each

subgroup following the implementation of a health policy.

Table 5. Steps to performing ECEA (Verguet et al. 2016).

1. Select the policy of interest.

2. Segment the population into subgroups (e.g. according to income, ethnicity,
or sex).

Quantify the health gains per population group.

Estimate the distribution of health consequences.

Quantify the financial consequences for Individuals.

Estimate the financial risk protection.

N oo v o ~w

Quantify the total costs of the policy.

2.7. DCEA

DCEA, like ECEA, expands the capabilities of CEA to incorporate equity concerns and

estimates the health and non-health effects of health interventions across different
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groups. DCEA evaluates the health distributions resulting from these interventions in
terms of both health inequality and population health. Where necessary, the framework
can then be used to guide the trade-off between these different dimensions in order to
assist in selecting an option which both improves health and reduces inequity (Asaria

2018).

Asaria et al. (2016) have published a tutorial on how to conduct DCEA. The steps are

summarised as Table 6.

Table 6. Overview of the steps to perform DCEA (Asaria et al. 2016)

1. Estimate the baseline health distribution.

2. Model changes to this baseline distribution due to the health
interventions being compared.

3. Adjust the resulting modelled health distributions for alternative social
value judgments about fair and unfair sources of health variation.

4. Use the estimated distributions to quantify the change in total
population health and unfair health inequality due to each intervention.

5. Rank the interventions based on dominance criteria.

6. Analyse any trade-offs between improving population health and
reducing unfair health inequality, allowing for alternative specifications

of the underlying social welfare function.

2.8. The similarities between DCEA and ECEA

2.8.1. Equity impact analysis using DCEA and ECEA

Disparities in health are often a result of social factors, including income, ethnicity, or
place of residence. These characteristics are essential to understanding the
socioeconomic patterns of disease. Some of these health inequities can be reduced by
targeted health policies (WHO 2019). Both DCEA and ECEA disaggregate health data by
social groups in order to assess not only the total health gains, but also which social

groups benefit from these gains.
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Disaggregation according to equity-relevant criteria allows analysts to pay attention to
the most vulnerable subgroups, including people with disabilities, the elderly, rural and
migrant populations, and other marginalised groups. This is crucial, because while
national statistics may, for example, show aggregate improvements in access to
healthcare or poverty reduction, these aggregate statistics may fail to identify much
slower progress for disadvantaged subpopulations (Karlow & O'Donnell 2017).
Disaggregated data is essential not only for monitoring populations which are at risk but
also for determining which policies may be most effective in redressing health inequities

(Karlow & O'Donnell 2017).

Both DCEA and ECEA examine health benefits and costs by social groups. Studies using
the two techniques have most commonly delineated social groups according to income
(Dawkins et al. 2018) although social groups could be stratified on the basis of other

equity relevant criteria such as age, sex or ethnicity (Love-Koh et al. 2019b).

An example of stratification of health outcomes according to income is shown in Figure
4. Driessen et al. (2015) used ECEA to examine three strategies for improving the
coverage of measles immunisation in Ethiopia. The first strategy was routine

immunisation, the second strategy was routine immunisation plus financial incentives to
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families who were vaccinated, and the third strategy was a mass campaign known as

supplemental immunisation activities.

16000
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Wealth Quintile (Poorest to richest)
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Figure 4. Disaggregation according to wealth quintile in
an extended cost-effectiveness analysis of three

measles immunisation strategies in Ethiopia (Driessen
etal. 2015).

As shown in Figure 4 above, the mass immunisation (‘supplemental’) strategy averted the
most deaths but cost ten times that of the routine immunisation. The financial incentives
program averted twice as many deaths overall when compared with routine
immunisation. Significantly, there was a three times higher reduction in deaths in the

lower two income quintiles, the target group for this financial incentive strategy

(Driessen et al. 2015).
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A similar approach to disaggregating health impacts according to equity related
subgroups is seen in a DCEA study by Asaria and colleagues (Asaria et al. 2015) who
compared two strategies aimed at increasing the uptake of a bowel cancer screening
programme in England. A ‘targeted’ strategy focused on the most deprived social groups
which have a low uptake, while a ‘universal’ strategy sent a standard reminder to
everyone in the study. As can be seen in Figure 5, the targeted strategy reduced inequality

but resulted in less total health when compared with the universal strategy.
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Figure 5. Example of a DCEA output disaggregated
according to wealth quintiles in a study comparing
strategies for increasing the uptake of bowel cancer
screening (Asaria et al. 2015).

In summary, both DCEA and ECEA use similar approaches to disaggregating health
benefits and health costs according to subgroups within the population. Both equity
impact analyses allow decision makers to determine who gains and who loses from health

interventions.
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2.9. The differences between DCEA and ECEA

The significant differences between DCEA and ECEA are best illustrated in three areas:

1. Analysing trade-offs between improving health and reducing inequity.

2. Addressing financial impacts of health policies.

3. Incorporating health opportunity costs.

These three key areas of difference are discussed in more detail below.

2.9.1. Analysing trade-offs between improving health and reducing inequity

Decision makers often have to balance the conflicting demands of increasing cost-

effectiveness and reducing inequity (Round & Paulden 2018). Efficiency equity trade-off

occurs when a more cost-effective intervention may also result in a less equitable

distribution of health benefits (Musgrove & Fox-Rushby 2006). These trade-offs can be

conceptualised using the health equity impact plane.

2.9.1.1. Health equity impact plane

The relationship between two policy options can be illustrated on the health equity

impact plane (Figure 6). This provides a useful method to conceptualise the potential

Cost-effectiveness
(Net total health impact)

Il. Win-Lose

Cost-effective
Harms equity

I. Win-Win

Cost-effective
Improves equity

Net health

Ill. Lose-Lose

Cost-ineffective
Harms equity

equity impact
IV. Lose-Win

Cost-ineffective
Improves equity

Figure 6. The health equity impact plane

(Cookson etal. 2017)
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trade-offs between a programme promoting cost-effectiveness and one which aims to

improve equity.

Both ECEA (Verguet et al. 2013) and DCEA (Dawkins et al. 2018) have been used to
examine a programme for vaccination against rotavirus in Ethiopia. Consider two policy
options in this setting. The standard treatment policy aims to maximise health outcomes,
while an alternative ‘pro-poor’ programme, is designed to improve health outcomes, but
also reduce inequity by improving provision of vaccinations to disadvantaged rural
communities. The predicted outcomes for health benefits and improvements in equity of
the pro-poor policy (or other alternative policies) can be plotted on a health equity impact
plane. Using the impact plane, the cost-effectiveness of a policy is represented on the
vertical axis, while the net health equity impact is represented on the horizontal axis. The
standard is the comparator which is represented at the origin, where the vertical and

horizontal axes intersect (Cookson et al. 2017).

Cost-effectiveness can conveniently be thought of as the net health benefits. That is, the
benefits derived from the selected pro-poor policy minus those that would have resulted

if that money had been spent on the standard policy (equation 1).

Cost-effectiveness =

Health Benefit of pro-poor policy — Health Benefit of standard policy

Equation 1: Cost-effectiveness

Equity is represented on the horizontal axis. Again, this is the net improvement in equity,
in other words, the improvement in equity of the pro-poor policy, less the equity that

resulted from the standard policy (equation 2).

Net Equity = Equity pro-poor policy — Equity standard policy

Equation 2: Net equity
Where both cost-effectiveness and equity for a pro-poor policy are positive, the policy
falls into Quadrant [ and should usually be selected ahead of the standard policy. This is
the ideal situation where equity and cost-effectiveness are compatible and may occur
when a cost-effective intervention is targeted at a section of the population that carries

the highest burden of disease. An example would be the provision of tuberculosis
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treatment to impoverished communities in which there are significantly higher rates of
tuberculosis than in the general population. On the other hand, if the pro-poor policy,
which was expected to improve equity compared to the standard policy, fell into
Quadrant III, reflecting a negative impact on both cost-effectiveness and equity, the
programme should be rejected. Outcomes which fall into Quadrant I (accept) and
QuadrantIII (reject) are uncomplicated and do not require analysis beyond standard CEA
(Cookson et al. 2017). A pro-rich vaccination policy which, compared with the standard
policy, is more cost-effective but increases inequity (Quadrant II) would be rejected if

improving equity was of primary importance to decision makers.

Where there is a trade-off between increasing health gains and reducing health inequity
(Quadrant 1V), both DCEA and ECEA can provide an explicit analysis of such trade-offs to

assist decision makers in selecting the most suitable intervention (Asaria et al. 2016).

2.9.1.2. How DCEA analyses trade-offs

DCEA can assist in resolving the trade-off between reducing inequality and improving
health. Where a trade-off exists, the analyst constructs an inequality measure, called the
equally distributed equivalent (EDE) level of health, by combining the decision makers’
level of aversion to inequality (high, medium, or low) with the distribution of health. The
difference between the mean level of health and the EDE reflects the average amount of
health per person that a decision maker is willing to sacrifice to achieve full equality in
health (Asaria et al. 2016). Because the levels of aversion to inequality impact on the
outcome of DCEA, the analyst presents a range of alternative levels of aversion to
inequality which show decision makers how their selected social value judgements affect

the outcome and recommendations from the DCEA.

Dawkins and colleagues (2018) used the health equity impact plane (Figure 7) to

demonstrate that a theoretical pro-poor rotavirus vaccination programme in Ethiopia is
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likely to promote equity but be less cost-effective compared with the standard program

(Quadrant IV).

HEALTH EQUITY IMPACT PLANE
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Figure 7. Health equity impact plane for pro-poor
rotavirus vaccination programme at different cost-
effectiveness thresholds (CET) (Dawkins et al. 2018).

At a cost-effectiveness threshold of $50, the pro-poor programme falls into Quadrant IV,
reflecting a positive effect on improving equity but a negative impact on total health. The
health equity plane in this study also illustrates the impacts of selecting from a range of
feasible cost-effectiveness thresholds. The cost-effectiveness threshold in this context is
ameasure of the opportunity cost and reflects the ‘amount of money that, if removed from
the healthcare system, would result in one less unit of health being generated’ (Woods et

al. 2016 p. 960).

In some cases, where a policy falls into Quadrant I, as in the example of providing
tuberculosis treatment in impoverished communities, there may not appear to be a trade-
off as interventions may improve total health and, at the same time, reduce health
inequality. However, on closer inspection, many such policies, which appear initially to
be ‘win-win’ in terms of health gains and reducing inequality, have additional costs to

reach disadvantaged groups, particularly in rural communities. DCEA can, during the
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analysis stage, account for these additional costs, which will help to promote more

equitable policies (Dawkins et al. 2018).

2.9.1.3. How ECEA analyses trade-offs

ECEA is helpful in comparing a number of potential policy options. For example, Verguet
and colleagues (2015) used ECEA to assess health gains (measured as deaths averted)
and FRP provided (measured as cases of poverty averted) for nine public health
interventions in Ethiopia. They found that measles vaccination and caesarean section
surgery averted the most deaths, while caesarean section surgery and tuberculosis

treatment averted the most cases of poverty.

This relationship is depicted in a simplified graph of some of their outcomes (Figure 8).
ECEA uses a ‘dashboard’ approach where outputs are presented separately rather than
as an aggregated summary measure. This allows decision makers more freedom to
choose those aspects of health, equity, or financial protection which they regard as most
important for their situation (Cookson et al. 2016). This information can assist decision
makers to better understand the trade-off between improving health or FRP and to select

interventions which meet their specific policy goals.
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Figure 8. Financial risk protection versus health
gains for ECEA study on providing universal public
finance for health conditions in Ethiopia (Verguet et
al. 2015b)

2.9.2. Addressing financial impacts of health policies

Access to health services should be based on need and not on the ability to pay (WHO
2014). Direct payments for health impose a significant barrier to accessing healthcare
and exerts a heavy financial burden for millions of households around the world.
Financial risk protection is defined as “access to all needed quality health services
without financial hardship” (Saksena et al. 2014). It is a system designed to safeguard
people against financial adversity arising from paying directly for health services (Nugent
2014; Saksena et al. 2014). This safeguard is particularly valuable in low- and middle-
income settings (Love-Koh et al. 2019b) where financial safety nets in the form of

unemployment benefits or disability payments are typically not available.

FRP is a target of the Sustainable Development Goals and is a critical aspect of achieving

universal health coverage (WHO 2016). To this end, reducing out-of-pocket spending is
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an essential step towards preventing extreme poverty (Chang et al. 2018). In order to
achieve universal health coverage countries must expand priority services, provide
health care to more people, and reduce out-of-pocket payments (WHO 2014 p. 4). The
challenge is how best to reduce out-of-pocket payments. The WHO report on equity and
universal health coverage (2014) suggests the initial step is to reduce out-of-pocket
payments for high priority services and for disadvantaged groups. While implementing

this step, services should be accessible to those in need, irrespective of their ability to

pay.

In a setting with proportionally high out-of-pocket payments, medical costs may lead to
impoverishment, financial catastrophe, or forgoing the health service (Ngcamphalala &
Ataguba 2018). The lack of financial protection may result in catastrophic health
expenditure or impoverishment for the household. Health expenditure is regarded as
catastrophic when a household’s out-of-pocket medical expenses exceed a defined
threshold of their resources or their ability to pay (Ataguba 2012). Although there is no
consensus on where this threshold is set, most definitions set the threshold within a
range of 10 - 40% of total household expenditures (Levin et al. 2015). WHO has
recommended that health expenditure of 40% or more of a household's income after
paying for basic needs may be regarded as catastrophic (WHO 2005 p. 2). Such
catastrophic health expenditure may lead to impoverishment, in which, as a result of
paying for health, non-poor families are pushed into poverty or already poor families sink
deeper into debt (Ngcamphalala & Ataguba 2018). WHO (2010) estimates that each year
150 million people experience financial catastrophe due to direct payments such as user

fees, while 100 million are pushed below the poverty line.

Families faced with the burden of out-of-pocket payments typically attempt to cope by
using savings, selling assets, borrowing money, withdrawing children from school to save
on school fees or reducing expenditure on food and clothing (Dyer et al. 2013; Jamison et
al. 2018; Whitehead et al. 2001). These coping strategies are usually not enough to
overcome the financial burden on the household (Ngcamphalala & Ataguba 2018). The
outcomes, shown in Figure 9, may include impoverishment, inadequate health care and

anxiety from bearing financial risk (Jamison et al. 2018).

36



Part B: Literature Review

( Reduction in savings \ 4,[ Impoverishment

Assetsales

Ongoing out-of-pocket
payments

Borrowing (at high rates)

Lack of adequate health
insurance
Reduced income or school

participation

r Inadequate health care

L]

‘ Anxiety from bearing financial

_/

T

Figure 9. Financial risk protection aspects of health insurance (Jamison et
al. 2018)

Paying for medical expenses does not necessarily mean that someone can pay
(Whitehead et al. 2001). Many poor people pay for healthcare despite not being able to
afford to do so and suffer financial hardship as a result. Being pushed into debt as a result
of paying out-of-pocket expenses has been termed the ‘medical poverty trap’ (Whitehead
etal 2006 p. 10).

Most nations have developed national health policies which are designed to protect their
citizens and provide at least some FRP against debilitating healthcare expenses (Verguet
et al. 2016). A degree of FRP is usually achieved through the mechanism of health
insurance. This allows a shift from a system of out-of-pocket payments to one which pools
resources and facilitates prepayment mechanisms. In this way, the risk of unexpected
medical costs can be mitigated (Skinner et al. 2019; Watkins et al. 2017). Pooling is the
combining of accumulated funds in order to spread the financial costs to all members of
the pool, rather than just to those who fall ill. The purpose is to reduce the financial risk
of paying for health services. The pooled funds are typically paid, through taxes or health

insurance, before the illness occurs (WHO 2010).
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Publicly funded health interventions can save households from future expenses. For
example, a pneumococcal vaccination programme can reduce the risk of subsequent
illness or death from pneumonia which may otherwise have led to financial hardship
(Johansson et al. 2015; Levin et al. 2015). A critical step in improving FRP is the ability to
evaluate the potential impacts that health policies may have on out-of-pocket payments.

FRP is not accounted for in conventional economic analyses.

2.9.2.1. The ECEA approach to financial risk protection

ECEA is designed to analyse FRP benefits (Verguet et al. 2016) whereas DCEA cannot
(Dawkins et al. 2018). ECEA models the financial protection against catastrophic
payments as well as the private expenditures averted from providing a health
intervention on the public budget (Verguet et al. 2016). The ECEA framework has two
specific strengths which make it ideally suited for analysing FRP. First, ECEA can estimate
the relative importance of FRP by comparing the amount of out-of-pocket payments
relative to a household’s disposable income. This approach recognises that direct and
indirect costs arising from an illness are likely to be more easily absorbed in a household
with sufficient disposable income compared with a family which is living close to the
poverty line. Second, ECEA can help decision makers to determine how much FRP to
purchase, and to select the best combination of benefits of health and FRP according to
their preference. In other words, they can determine how much health and FRP they can

purchase and vary their choices to meet their needs.

The study of three immunisation strategies in Ethiopia discussed earlier (Driessen et al.
2015) illustrates the analysis of FRP in a clinical study, which analysed ‘expenditure

averted’ according to wealth quintiles (Figure 10).
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ECEA studies have used three different approaches to estimate FRP: first, the number of
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Figure 10. Financial risk protection (expenditure
averted in thousands of dollars) according to wealth
quintile in an extended cost-effectiveness analysis of
three measles immunisation strategies in Ethiopia.
Based on data from Driessen et al. (2015); Love-Koh et
al. (2019).

cases of catastrophic health expenditure averted [see, for example, Liu et al. (2019);
Saxena et al. (2019)], second, the number of cases of poverty averted [see, for example,
Shrime et al. (2016); Watkins et al. (2016)], and third, the financial value of insurance
against an illness (Verguet et al. 2016) [see, for example, Ashok et al. (2016); Chisholm et
al. (2016)]. This measure estimates the amount of money a person would be willing to

pay to ‘avoid an ailment’ (Ashok et al. 2016 p. 340).

Health policies may be used to purchase both health benefits, for example, quality-
adjusted life years gained and non-health benefits, for example, equity or FRP afforded.
While CEA uses the incremental cost-effectiveness ratio (ICER) to quantify health
benefits, ECEA takes this a step further by using ICER to quantify FRP. In this way, ECEA
can quantify the efficient purchase of both FRP and health. More significantly ECEA can
highlight and quantify potential trade-offs among the partially competing aims of
improving health, providing FRP and reducing health inequality (Verguet & Jamison
2017).
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In countries with universal health insurance where the individuals already have FRP,
determining FRP becomes less important. However, even in these situations, ECEA can
still provide helpful information on the financial protection offered by specific
interventions when compared with others (Verguet et al. 2016). Addressing FRP is the
unrivalled domain of ECEA. DCEA is not currently able to address FRP (Dawkins et al.
2018). This is an important limitation of DCEA particularly in LMICs, where many
households are at risk of financial hardship due to out-of-pocket payments for health care

(Cookson 2016).

2.9.3. Incorporating health opportunity costs

Because health budgets are finite and limited, expenditure in one programme will reduce
available resources in another. Opportunity costs refer to the benefits which are forgone
by not selecting the next best alternative. In order to make difficult choices about where
best to allocate scarce resources, decision makers need to have a measure of the net
health, in other words, the health gain minus the opportunity costs (Cookson 2013).
Knowing the net health inequity is necessary because reducing health inequity often
incurs additional costs which could have been used to deliver other health gains

elsewhere (Cookson 2013).

These opportunity costs do not usually follow the same pattern of costs or benefits of the
new intervention. In other words the costs and benefits of the new intervention are not
offset in similar proportion by the costs and health distributions of the previous
intervention (Asaria et al. 2016). An individual in one subgroup who was benefiting from
the discontinued intervention may not benefit from the new intervention. For example, a
new programme for rotavirus vaccination may take resources away from an existing

malaria treatment programme.

While ECEA does not address opportunity costs, DCEA analyses and incorporates health
opportunity costs using the health equity impact plane described in section 2.9.1.1
(above). DECA has the advantage of presenting the impact of health opportunity costs in
a way which is transparent to the user (Dawkins et al. 2018). In so doing, DCEA addresses
opportunity cost and accounts for resources used in one programme that could have
reduced morbidity or mortality through a different programme. Because ECEA does not

account for health opportunity costs of displaced expenditure within the health sector
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budget, DCEA is better suited to analysing interventions in health care systems which

have a fixed health budget, such as the United Kingdom’s National Health Service (NHS).

2.10. Future improvements of DCEA and ECEA

There are three areas where DCEA and ECEA could be improved in the future. The first
area is to reduce the requirement for complex data. For example, a DCEA study of
rotavirus vaccine Ethiopia, required data on adult mortality which was not available for
that country (Dawkins et al. 2018). The researchers used an alternative data proxy, in this
case available child health data, to substitute for the unavailable data (Dawkins et al
2018; Karamagi & Dovlo 2015). An alternative approach to dealing with this data
constraint is a simplified version of DCEA called ‘aggregate DCEA’ in which the average
health gains from a CEA is scaled up in proportion to health utilisation per population
subgroup (Love-Koh et al. 2019a). The second area for future improvement is the
development of a clear method to assist decision-makers to clarify their equity concerns
(Asaria et al. 2016). The third area for future development is the improvement of the

presentation of outcomes to make them accessible to non-specialists (Asaria et al. 2016).

3. Conclusions

Determining the impact on health equity is critical in situations where a policy may
negatively impact health in already disadvantaged groups (Lal et al. 2018). While CEA
evaluates health benefits and costs, both DCEA and ECEA expand this capacity and
establish how these benefits and costs are distributed across social groups within a
population. The frameworks help decision makers understand how a policy may affect
health inequity and focus on how best to reduce health inequity for disadvantaged
groups. A key strength of ECEA is that it analyses FRP, an important step towards
universal health care (Verguet et al. 2016), while the key strength of DCEA is that it
provides an explicit analysis of trade-offs between reducing health inequity and

increasing overall health (Dawkins et al. 2018).
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4. Abbreviations

CEA Cost-effectiveness analysis

DCEA Distributional cost-effectiveness analysis
ECEA Extended cost-effectiveness analysis
EDE Equally distributed equivalent level of health
FRP Financial risk protection

HALY Health-adjusted life years

ICER Incremental cost-effectiveness ratio
LMIC Low- and middle-income countries

NHS National Health Service

QALY Quality-adjusted life years

UK United Kingdom

WHO World Health Organisation
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Abstract

Background

Equity is rarely included in health economic evaluations, partly because the techniques
for addressing equity have been inadequate. Since 2013 health economists have
developed two competing health economic technologies: distributional cost-
effectiveness analysis (DCEA) and extended cost-effectiveness analysis (ECEA). Both
technologies represent a significant advance, and each provides a framework to address

equity considerations in cost-effectiveness analysis.

Methods

A scoping literature review was used to identify and synthesise the relevant literature on
incorporating equity concerns into economic evaluations. A second focused review
identified literature which discussed or applied DCEA and ECEA. Key themes in the

literature were identified using NVivo qualitative data analysis software.

Results

The review revealed three key areas of difference between DCEA and ECEA: First, the
analysis of trade-offs between improving health and reducing inequity; second, the
analysis of financial impacts of health policies; and third, the incorporation of opportunity
costs. ECEA can analyse financial risk protection while DCEA can analyse opportunity
costs and trade-offs between improving equity and reducing health. ECEA is designed for
low- and middle-income countries, whereas DCEA is better suited to developed health
systems such as the National Health Service in the United Kingdom. To date, there have

been 27 studies using ECEA and five studies using DCEA.

Future developments for DCEA and ECEA include incorporating alternative methods to
simplify the data requirements for the techniques, providing methods to assist decision
makers to clarify their equity concerns, and improving the presentation of outcomes to

make them accessible to non-specialists.

Conclusions
DCEA and ECEA are both economic frameworks which address equity considerations in

cost-effectiveness analysis. This study examines and compares these two techniques in
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order to assist policymakers and decision makers to determine which of the two methods

is best able to address their specific needs for their particular circumstances.

JEL classification

[14: Health and Inequality

Keywords
Health equity; inequality; cost-effectiveness analysis; distributional cost-effectiveness

analysis (DCEA); extended cost-effectiveness analysis (ECEA).

1. Background

Current methods for assessing how best to maximise health, such as cost-effectiveness
analysis (CEA) and cost-benefit analysis (CBA), are well developed. While these
techniques can assist decision makers in making choices on how to allocate health
resources most efficiently, they fail at informing healthcare priorities (Brousselle &
Lessard 2011; Norheim et al. 2014). For example, while CEA can be used to determine
whether a tuberculosis treatment program would be more or less cost-effective when
compared with a measles immunisation programme, CEA cannot provide information on
how either intervention may impact the most deprived 20% of a community. Economic
evaluations which specifically evaluate the impact of policies on equity are required to

address this type of equity concern.

1.1. Health equity

Although there is no universally agreed definition of equity (Mooney 2003), the World
Health Organisation (WHO) has defined equity as:

‘the absence of avoidable or remediable differences among groups of
people, whether those groups are defined socially, economically,

demographically, or geographically’ (WHO 2019).

Equity differs from equality; health inequality is the systematic difference in the health of
groups which occupy ‘unequal positions in society’ (Graham 2004 p. 101), while health
inequity is a specific type of health inequality in which this systematic difference is judged
to be avoidable or remediable by reasonable means (Arcaya et al. 2015). To illustrate this,

the inequality in the incidence of dementia across age groups is not regarded as being
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inequitable, although the funding of treatment for dementia compared with that for

myocardial infarction may be.

While health is universally valued, access to health care and health outcomes are unfairly
distributed across and within countries (Marmot & Bell 2018). Measures of health, such
as child mortality rate and life expectancy, typically reflect a pattern of worse health
outcomes in more impoverished regions. For example, the risk of a child dying before the
age of one is six times higher for a child born in the WHO African region than for a child

born in the WHO European region (WHO 2020).

Poverty and ill-health are linked. In all countries, including those which are well-
resourced, illness follows an income gradient, where those lowest in the socio-economic
hierarchy carry the highest burden of illness. The relationship between poverty and ill-
health is causal in both directions: ‘poverty breeds ill-health, and ill-health keeps poor
people poor’ (Wagstaff 2002 p. 97). To correct this unfair distribution, health policies
should aim to improve overall health and reduce the inequitable provision of health in
the population. However, despite the recognised importance of health equity, equity is
not satisfactorily addressed in practice and only rarely included in economic evaluations

(Cookson et al. 2017).

1.2. Addressing equity in cost-effectiveness analysis

CEA is a quantitative economic analysis which identifies interventions which maximise
health benefits and minimise health costs (Ashok et al. 2016). The technique relates
improvements in health to the cost of an intervention and focuses on the relative costs
per unit of health gain (Raykar et al. 2016). Health gains are measured in meaningful units
such as quality-adjusted life-years (QALY) gained, or premature deaths averted
(Musgrove & Fox-Rushby 2006). While CEA has become the standard technique to
evaluate medical interventions (Phelps & Madhavan 2019), it is not designed to address
health inequity (Cookson 2013; Sassi et al. 2001). This is because CEA assigns equal value
to each unit of health gain with no regard to the characteristics of the recipients.
Maximising health, as measured by maximising the number of QALYs irrespective of who
receives those QALYs and how those QALYs are distributed, has been encapsulated in the
expression ‘a QALY is a QALY’. This approach has been criticised, see, for example, Dolan

et al. (2005) and Wailoo et al. (2009). One such criticism is that CEA cannot incorporate
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preferences shared by many people, such as giving priority to severely ill patients or to

those who are disabled (Ubel et al. 2000).

Until 2013 there were no adequate tools to incorporate equity into economic evaluations.
As a consequence, health economists did not know how to address equity, nor did they

know how to integrate equity considerations into efficiency analyses (Culyer 2012).

In 2013 and 2015 two promising solutions which enhance CEA to address equity were
developed: distributional cost-effectiveness analysis (DCEA) and extended cost-
effectiveness analysis (ECEA). In 2013, Verguet, Laxminarayan and Jamison developed a
method which they called ‘extended cost-effectiveness analysis’ (ECEA). They published
their methodology in a study of universal public finance for rotavirus vaccination in India
and Ethiopia (Verguet et al. 2013). In 2015, Asaria, Griffin, Cookson and colleagues at the
University of York in the United Kingdom described a comparable technique they termed
‘distributional cost-effectiveness analysis’ (DCEA). They described the methodology in a
study based on a UK National Health Insurance programme for the screening of bowel

cancer (Asaria et al. 2015).

However, DCEA and ECEA are not yet widely applied or understood. This paper examines
and compares these two techniques with the aim of assisting policymakers and decision
makers to determine which of the two methods is best able to address their specific needs

for their particular circumstances.

2. Methods

2.1. Scoping literature review

A scoping literature review was conducted to determine the range and nature of
information on economic evaluations which can address equity issues. A scoping review

is defined as:

‘a form of knowledge synthesis [...] aimed at mapping key concepts [...]
related to a defined area or field by systematically searching, selecting,

and synthesising existing knowledge’ (Colquhoun et al. 2014 p. 1292).

The scoping review was undertaken in two phases: the first phase was be a broad scoping

review using PubMed and Google Scholar which focus on the incorporation of equity
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concerns into economic evaluations. The second phase was a focused review of DCEA and

ECEA.

2.1.1. Scoping review phase 1
For phase 1, the PubMed database was searched using the as used the search strategy for
PubMed as outlined in Table 7. Additional articles were sought using Google Scholar as

well as searching for additional reference listed in the retrieved articles.

Table 7. PubMed search strategy for Phase 1.

Search #1 "Costs and Cost Analysis" [MeSH terms]
Search #2 “health equity” [MeSH Terms]
Search #3 (#1) AND (#2)

2.1.2. Scoping review Phase 2
The second phase was a focused review of DCEA and ECEA using the search strategy for

PubMed is outlined in Table 8.

Table 8. PubMed search strategy for Phase 2.

Search #1: "extended cost" [All Fields]

Search #2 "distributional cost" [All Fields]

Search #3: (#1) OR (#2)

This second phase identified 47 articles which provided information specific to DCEA and
ECEA. Of these articles, 27 were ECEA studies, and four were DCEA studies. The
remaining 16 articles either discussed the methodology of DCEA or ECEA, or mentioned

the two techniques in the broader context of economic evaluations.

A scoping review is the methodology best suited for this study for two reasons: firstly,

this study focuses on evaluating and synthesising information on two methods of
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economic evaluation, DCEA and ECEA, rather than a review which, for example, examines
the outcomes of a medical intervention from a range of similar studies. Secondly, because
DCEA and ECEA are relatively newly developed, there is limited published literature
available. Unpublished information, for example, two articles on blog sites written by the
developers of DCEA and ECEA, provided additional insights on the frameworks (Asaria
2018; Verguet 2017). An essential strength of a scoping review is that it can include both
published and unpublished data (Levac et al. 2010).

The focussed review addressed three research questions:

1. How do distributional cost-effectiveness analysis (DCEA) and extended cost-

effectiveness analysis (ECEA) address equity concerns?
2. In what ways are DCEA and ECEA similar and/or different?

3. What are the relative strengths and limitations of DCEA and ECEA?

2.2. Extraction and analysis

The information from phase 2 of the scoping review was analysed using NVivo data
analysis software to identify and synthesise key themes to examine, evaluate and
compare DCEA and ECEA. Concepts which were relevant to the three research questions
were assigned to one or more topic heading (called ‘nodes’ in NVivo). The initial nodes

used for coding are shown as Table 9.

Table 9. Initial NVivo nodes to address research questions.

NVivo Node

Explanation

01 DCEA Address equity

How DCEA addresses equity concerns

02 ECEA Address equity

How ECEA addresses equity concerns

03 Similar

How DCEA and ECEA are similar

04 Different

How DCEA and ECEA are different

05 DCEA Strength

Strengths of DCEA

06 ECEA Strength

Strengths of ECEA

07 DCEA Limits

Limitations of DCEA

08 ECEA Limits

Limitations of ECEA

09 DCEA Other

Other DCEA topics e.g. future improvements for DCEA

10 ECEA Other

Other ECEA topics e.g. future improvements for ECEA
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Concepts relevant to DCEA and ECEA which emerged during the review process, such as
financial risk protection (FRP), opportunity costs and equity trade-offs, were added as

additional nodes.

2.3. Scope and limitations of the study

This study compares DCEA and ECEA based on the most important similarities and
differences. This comparison is not exhaustive, and differences which were considered to
be of minor importance were excluded. For example, the similar approach that DCEA and
ECEA use to examine health benefits across social groups is discussed, while the minor

differences in how DCEA and ECEA estimate these health benefits are excluded.

The comparison is aimed at assisting decision makers who assess healthcare policies to
differentiate between the capabilities of DCEA and ECEA. The focus is specifically on
which challenges the economic evaluations can address, rather than the steps undertaken
in an analysis. For health economists and other experts undertaking DCEA or ECEA, the
methodology of the frameworks has been described by Asaria et al. (2016) and Verguet
etal. (2016), respectively.

3. Discussion

DCEA and ECEA are significant advances in health economics. They are robust
frameworks which expand cost-effectiveness analysis (CEA) to address equity concerns
(Love-Koh et al. 2019b). They can be used to explicitly determine which policy or
intervention will provide the best reduction in health inequity for the resources invested
(Love-Koh et al. 2019b). ECEA has been used in more studies and has covered a much
broader spectrum than has DCEA. To date, 27 ECEA studies have been published. In

contrast, DCEA has been applied in five studies.

ECEA has been used for a variety of health policy assessments across a range of settings
and health interventions (Love-Koh et al. 2019b). These studies have included evaluating
the financial consequences of increasing tobacco tax in Lebanon (Salti et al. 2016),
examining the effects on health equity and medical impoverishment resulting from
motorcycle helmet regulation in Vietnam (Olson et al. 2016) and investigating the health
and economic implications of three different measles vaccination strategies in Ethiopia

(Driessen et al. 2015). DCEA studies include a National Health Service bowel cancer
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screening programme in England (Asaria et al 2015) and a rotavirus vaccination

program in Ethiopia (Dawkins et al. 2018).

Although DCEA and ECEA are excellent tools for simultaneously addressing both
efficiency and equity, they have been recently developed and are not yet widely known
or used in practice (Cookson et al. 2017). There are limited resources available to aid
decision makers in understanding whether DCEA or ECEA best addresses their particular
equity concern. This study provides a guide to differentiate DCEA and ECEA. The
similarities and differences between DCEA and ECEA are discussed in greater detail

below.

3.1. Similarities of DCEA and ECEA

DCEA and ECEA have both been categorised as ‘equity-informative CEA’ (Cookson et al.
2017), and each builds on CEA to provide an explicit framework for incorporating equity
concerns into the standard method of CEA (Asaria et al. 2014). Both frameworks aim to
identify health policies which reduce inequity and preferentially benefit disadvantaged
subgroups. These subgroups are disaggregated based on equity-relevant criteria such as

age, income or education level (Love-Koh et al. 2019b).

An example of the approach to disaggregating health impacts according to equity-related
subgroups, is seen in a DCEA study by Asaria and colleagues (2015). The authors
compared two strategies aimed at increasing the uptake of a bowel cancer screening
programme in England: a ‘universal’ strategy in which everyone in the study received a
standard reminder, and a ‘targeted’ strategy which focused on the most deprived social
groups. Figure 1 shows the predicted changes in health, in which the targeted strategy
reduces inequality but results in less total health when compared with the universal
strategy. Although this is a DCEA study, ECEA studies use a similar disaggregated
approach.
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Figure 1. Example of disaggregation according to
wealth quintiles in a DCEA study comparing two
strategies for increasing the uptake of bowel cancer
screening (Asaria et al. 2015).

DCEA and ECEA face a common challenge, in that they both require health data which
may not be readily available. While the limited availability of health data may be an
obstacle for most health equity analyses (Love-Koh et al. 2019b), this is particularly so
for complex analyses like DCEA and ECEA. For example, in order to assess the change in
lifetime health due to a new intervention, the health economist requires data on baseline
distribution of morbidity and mortality which may vary by gender, age, socio-economic
status and a host of other variables (Dawkins et al. 2018). This requirement for data poses
a problem, notably in developing countries, where the collection of reliable data within

the health system may be prohibitively expensive (Love-Koh et al. 2019b).

3.2. Differences between DCEA and ECEA

The significant differences between DCEA and ECEA are best illustrated in three areas:
1. Analysing trade-offs between improving health and reducing inequity.
2. Addressing the financial impacts of health policies.

3. Incorporating health opportunity costs.
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These three key areas of difference are discussed in more detail below.

3.2.1. Analysing trade-offs between improving health and reducing inequity

Decision makers often have to balance the conflicting demands of increasing cost-
effectiveness and reducing inequity (Round & Paulden 2018). An efficiency-equity trade-
off occurs when a more cost-effective intervention may result in a less equitable
distribution of health benefits (Musgrove & Fox-Rushby 2006). These trade-offs can be
conceptualised using the health equity impact plane (Figure 2), which plots the potential
trade-offs between promoting cost-effectiveness and improving equity. Policies under
consideration can be plotted according to their health equity impact (on the horizontal
axis) and cost-effectiveness (on the vertical axis). The standard is the comparator which
is represented at the origin, where the vertical and horizontal axes intersect (Cookson et

al. 2017).

A policy which falls into Quadrant I should usually be selected ahead of the standard

policy. In this case, equity and cost-effectiveness are compatible. This may occur when a

Cost-effectiveness
(Net total health impact)

4
Il. Win-Lose l. Win-Win
Cost-effective Cost-effective
Harms equity Improves equity
_ Net health
equity impact
IIl. Lose-Lose IV. Lose-Win
Cost-ineffective Cost-ineffective
Harms equity Improves equity

Figure 2 The health equity impact plane (Cookson et al.
2017)

cost-effective intervention is targeted at a section of the population that carries the
highest burden of disease, for example, the provision of tuberculosis treatment for an

impoverished community with high rates of tuberculosis. On the other hand, an
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intervention such as a hospital-based renal dialysis programme in a poor country is likely
to fall into Quadrant III and should be rejected as it indicates a negative impact on both
cost-effectiveness and equity. Outcomes which fall into Quadrant I (accept) and Quadrant
[1I (reject) are uncomplicated and do not require analysis beyond standard CEA (Cookson
et al. 2017). A proposed policy, which, compared with the standard policy, is more cost-
effective but increases inequity (Quadrant II) would be rejected if improving equity was
important to decision makers. Where there is a trade-off between increasing health gains
and reducing health inequity (Quadrant IV), DCEA can provide an explicit analysis of such
trade-offs to assist decision makers in selecting the most suitable intervention (Asaria et

al. 2016).

The analysis of a trade-off between health and equity concerns is evident in a DCEA study
of a rotavirus vaccination program in Ethiopia in which the proposed intervention fell in
Quadrant IV (Dawkins et al. 2018). The researchers used a range of feasible cost-
effectiveness thresholds which is a measure of the opportunity cost and has been defined
as the ‘amount of money that, if removed from the healthcare system, would result in one
less unit of health being generated’ (Woods et al. 2016 p. 960). They found that, at a cost-
effectiveness threshold of $50, a pro-poor rotavirus vaccination programme is likely to
promote equity but be less cost-effective compared with the standard program

(Quadrant IV). This outcome is shown in the health equity impact plane (Figure 3).
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Figure 3. Health equity impact plane for a rotavirus
vaccination programme in Ethiopia (Dawkins et al

2018).

which is discussed in the next section.

To help decision makers resolve the trade-off between equity and health, Dawkins et al.
calculated an inequality measure, called the equally distributed equivalent (EDE) level of
health, by combining the decision maker’s level of aversion to inequality (high, medium,
or low) with the distribution of health. The difference between the mean level of health
and the EDE reflects the average amount of health per person that a decision maker is
willing to sacrifice to achieve full health equity (Asaria et al. 2016). This allows decision
makers to assess the impact that their selected level of aversion to inequality has on the
recommendations of DCEA. ECEA does not analyse trade-offs between health and equity,

although it does address the trade-off between health and financial risk protection (FRP),
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3.3. Addressing the financial impacts of health policies

Access to health services should be based on need and not on the ability to pay (WHO
2014). Direct payments for health impose a significant barrier to accessing healthcare
and exert a heavy financial burden for millions of households around the world. Financial
risk protection (FRP) is a system designed to safeguard people against financial adversity
arising from paying directly for health services (Nugent 2014; Saksena et al. 2014) and is
a critical step towards achieving universal health coverage (WHO 2016). This safeguard
is particularly valuable in low- and middle-income countries (Love-Koh et al. 2019b)
where financial safety nets in the form of unemployment benefits or disability payments

are typically not available.

While FRP is not accounted for in CEA or DCEA (Dawkins et al. 2018), ECEA is designed
to analyse FRP benefits (Verguet et al. 2016). ECEA models financial protection against
catastrophic payments as well as the ‘private expenditures averted’ when a health
intervention is paid for using public funds (Verguet et al. 2016). ECEA can guide decision
makers in three areas: First, the framework can help decision makers to determine how
much FRP to purchase and to select their preferred combination of health benefits and
FRP. In other words, they can determine how much health and FRP they can purchase
and vary their choices to meet their needs. Second, ECEA can estimate the relative
importance of FRP by comparing the amount of out-of-pocket payments relative to a
household’s disposable income. This approach recognises that costs arising from an
illness are likely to be more easily absorbed in a household with sufficient disposable
income compared with a family which is living close to the poverty line. Third, ECEA can
highlight and quantify potential trade-offs among the partially competing aims of

improving health and providing FRP (Verguet & Jamison 2017).

ECEA helps compare the FRP provided by several potential policy options. For example,
Verguet and colleagues (2015) used ECEA to assess health gains (measured as deaths
averted) and FRP provided (measured as cases of poverty averted) for nine public health
interventions in Ethiopia. They found that measles immunisation and caesarean section
surgery averted the most deaths, while caesarean section surgery and tuberculosis
treatment averted the most cases of poverty. This relationship is depicted in a simplified

graph of some of their outcomes (Figure 4).
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Figure 4. Illustration of financial risk protection
versus health gains in an ECEA study of universal
public finance in Ethiopia (Verguet et al. 2015b).

In countries with universal health insurance, where the individuals already have FRP,
determining FRP becomes less critical. However, even in these situations, ECEA can
provide helpful information on the levels of financial protection offered by competing

policy options (Verguet et al. 2016).

In summary, ECEA can quantify the efficient purchase of both FRP and health benefits.
More significantly, ECEA can highlight and quantify potential trade-offs among the
partially competing aims of improving health, providing FRP and reducing health
inequity (Verguet 2017). Addressing FRP is the unrivalled domain of ECEA. DCEA is not
currently able to address FRP (Dawkins et al. 2018). This is an essential limitation of
DCEA, particularly in LMICs, where many households are at risk of financial hardship due
to out-of-pocket payments for health care (Cookson 2016).
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3.4. Incorporating health opportunity costs.

Because health budgets are finite and limited, expenditure in one programme will reduce
available resources in another. Opportunity costs refer to the benefits which are forgone
by not selecting the next best alternative. In order to make difficult choices about where
best to allocate scarce resources, decision makers need to have a measure of the net
health, in other words, the health gain minus the opportunity costs (Cookson 2013).
Knowing the net health benefit is necessary because reducing health inequity often incurs
additional costs which could have been used to deliver health gains elsewhere (Cookson

2013).

These opportunity costs do not usually follow the same pattern of costs or benefits of the
new intervention. In other words, the costs and benefits of the new intervention are not
offset in similar proportion by the costs and health distributions of the previous
intervention (Asaria et al. 2016). An individual in one subgroup who was benefiting from
the discontinued intervention may not benefit from the new intervention. For example, a
new programme for rotavirus vaccination may take resources away from an existing

malaria treatment programme.

DCEA analyses and incorporates health opportunity costs in a way which is transparent
to the user (Dawkins et al. 2018). In contrast, ECEA does not address health opportunity
costs (Dawkins et al. 2018) and assumes that an intervention is funded through the tax
system (Asaria et al. 2015). This represents a significant weakness in ECEA because, as
discussed, in order to assess the health benefits of a new programme accurately decision
makers need to understand the health benefits, such as lives saved, that may have accrued
if the money had been spent on an alternative health intervention (Love-Koh et al
2019b). In addition, the lack of analysis of opportunity costs means that ECEA is less well
suited to analysing interventions in health care systems, like the National Health Service

(NHS) in the United Kingdom, which have a fixed health budget.
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Figure 6 summarises the key similarities and differences between DCEA and ECEA.

— DCEA
ECEA ———

Health opportunity costs Social distribution
of costs

Analysis of equity trade- Social distribution of
offs using: Social distribution financial risk protection
1. Equity constraint of health benefits effects

analysis

2. Equity weighting
analysis

Equity impact analysis

Figure 5. The key similarities and differences between DCEA
and ECEA

3.5. Future improvements in DCEA and ECEA

There are three areas where DCEA and ECEA could be improved in the future. The first
area relates to the need for complex health data, which, as mentioned, is a feature of
sophisticated economic analyses, particularly DCEA and ECEA. One proposed method is
to use alternative ‘data proxies’ to substitute for unavailable data (Karamagi & Dovlo
2015). An alternative approach to dealing with this data constraint is a simplified version
of DCEA called ‘aggregate DCEA’ in which the average health gains from a CEA is scaled
up in proportion to health utilisation per population subgroup (Love-Koh et al. 2019a).
Methods which reduce the need for complex health would be of particular benefit in
DCEA which typically requires more complex data than does ECEA. The second area for
future improvement is the development of a guide to assist decision-makers to clarify
their equity concerns (Asaria et al. 2016). Clarifying equity concerns would help to guide
decision makers and researchers in selecting between DCEA and ECEA. For example, a
focus on assessing health opportunity costs or analysis or equity trade-offs would favour
the use of DCEA, whereas concerns for financial risk protection would favour using ECEA.
The third area for future development is the improvement of the presentation of
outcomes to make them accessible to non-specialists (Asaria et al. 2016). Good examples
of clear and understandable presentation of outcomes are illustrated in the bar chart in

DCEA study comparing two strategies for increasing the uptake of bowel cancer

64



Part C: Journal Manuscript

screening (Figure 1, above) and in the illustration of financial risk protection versus

health gains in an ECEA study of universal public finance in Ethiopia (Figure 5, above).

4. Conclusions

Determining the impact on health equity is critical in situations where a policy may
further disadvantage already vulnerable groups (Lal et al. 2018). While CEA evaluates
health benefits and costs, both DCEA and ECEA expand this capacity and establish how
these benefits and costs are distributed across social groups within a population. The
frameworks help decision makers understand how a policy may affect health inequity
and focus on how best to improve health provision for disadvantaged groups. A key
strength of ECEA is that it analyses FRP, an essential step towards universal health care
(Verguet et al. 2016), while a key strength of DCEA is that it provides a precise analysis
of trade-offs between reducing health inequity and increasing overall health (Dawkins et

al. 2018).
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Addressing health equity

In economic evaluations
]

Health equity

Health is universally valued and almost all
nations acknowledge the need for fairness in the
provision of health care. For this reason, health
interventions should aim to improve both
overall health as well as the fair distribution of
health in a population (WHO 2014). The goal is
to move towards health equity in which there is
no ‘avoidable or differences among groups of
people, whether those groups are defined
socially, economically, demographically, or

geographically’(WHO 2019)

Key Points

Health equity is the absence of avoidable or
remediable differences among groups of

people.

Two newly described techniques, DCEA and
ECEA, can analyse the health equity impact

of new policies.
These techniques differ:

e DCEA addresses opportunity costs,
and the trade-off between cost-
effectiveness and equity.

e ECEA assesses financial risk

protection.
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Cost-effectiveness analysis (CEA)

The standard technique to evaluate medical
interventions is cost-effectiveness analysis
(CEA). This is a quantitative economic analysis
which identifies interventions which maximise
health benefits and minimise health costs.
However, CEA is not designed to address health
inequity. This is because CEA assigns equal
value to each unit of health gain with no regard

to the characteristics of the recipients.

DCEA and ECEA

Two techniques have recently been developed
which overcome the limitations of CEA and can
address equity concerns. These techniques are
‘distributional cost effectiveness analysis’
(DCEA) and ‘extended cost-effectiveness
analysis (ECEA).

DCEA and ECEA are robust are frameworks
which are significant advances in health
economics. However, although DCEA and ECEA
are excellent tools for simultaneously
addressing both efficiency and equity, they were
developed recently and are not yet widely

known or used in practice.
DCEA and ECEA differ in 3 key areas:

1. The analysis of trade-offs between
improving health and reducing inequity,
2. The analysis of financial risk protection,
and,
3. The analysis of opportunity costs.
These are differences are discussed in more

detail below.
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1. Trade-offs between improving health
and reducing inequity

Decision makers often have to balance the
conflicting demands of increasing cost-
effectiveness and reducing inequity (Round &
Paulden 2018). An efficiency-equity trade-off
occurs when a more cost-effective intervention
may also result in a less equitable distribution of
health benefits (Musgrove & Fox-Rushby 2006).
These trade-offs can be conceptualised using
the health equity impact plane (Figure 1), which
plots the potential trade-offs between
promoting cost-effectiveness and improving
equity. Policies under consideration can be

plotted according to their health equity impact.

A policy which falls into the top-right (green)
quadrant should usually be selected ahead of
the standard policy. In this case, equity and cost-
effectiveness are compatible. This may occur

when a cost-effective intervention is targeted at

Part D: Policy Briefing
a section of the population that carries the
highest burden of disease, for example, the
provision of tuberculosis treatment to an
impoverished community with high rates of
tuberculosis. On the other hand, an intervention
such as a hospital-based renal dialysis
programme is likely to fall into the bottom-left
(red) quadrant should be rejected as it indicates
anegative impact on both cost-effectiveness and

equity.

Outcomes which fall into the green quadrant
(accept) and the red quadrant (reject) are
uncomplicated and do not require analysis
beyond standard CEA. A proposed policy, which,
compared with the standard policy, is more
cost-effective but increases inequity (top-left,
amber quadrant) would be rejected where
improving equity is important to decision
makers. Where there is a trade-off between

increasing health gains and reducing health

More cost-effective

Needs
analysis:
cost-effective
but worsens
equity

Poor policy:
not cost-
effective and
worsens
equity

Figure 1 The health equity impact plane

Ideal policy:

cost-effective
and improves

equity

Improved equity

Needs

analysis: not

cost-effective
but improves
equity
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inequity (bottom-right amber quadrant), DCEA
and can provide an explicit analysis of such
trade-offs to assist decision makers in selecting
the most suitable intervention(Asaria et al
2016). In contrast, while ECEA does address
trade-offs between financial risk protection and
total health, it does not guide decision makers
on how to resolve these trade-offs (Dawkins et

al. 2018).

2. Addressing the financial impacts of
health policies

Access to health services should be based on
need and not on the ability to pay (World Health
Organization 2014). Direct payments for health
impose a significant barrier to accessing
healthcare and exerts a heavy financial burden
for millions of households around the world.
Financial risk protection is a system designed to
safeguard people against financial adversity
arising from paying directly for health services
(Nugent 2014; Saksena et al. 2014) and is a
critical step towards achieving universal health
coverage (World Health Organization 2016).
While financial risk protection is not accounted
for in CEA or DCEA (Dawkins et al. 2018), ECEA
is designed to analyse FRP benefits (Verguet et
al. 2016).

3. Incorporating health opportunity
costs.

Because health budgets are finite and limited,
expenditure in one programme will reduce

available resources in another. Opportunity

Part D: Policy Briefing
costs refer to the benefits which are forgone by

not selecting the next best alternative. In order
to make difficult choices about where best to
allocate scarce resources, decision makers need
to have a measure of the net health, in other
words, the health gain minus the opportunity
costs (Cookson 2013). Knowing the net health
benefit is necessary because reducing health
inequity often incurs additional costs which
could have been used to deliver health gains

elsewhere (Cookson 2013).

DCEA analyses and incorporates health
opportunity costs in a way which is transparent
to the user (Dawkins et al. 2018). In contrast,
ECEA does not address health opportunity costs
(Dawkins et al 2018) and assumes that an
intervention is funded through the tax system

(Asaria et al 2015).

Future improvements in DCEA and ECEA

There are three areas where DCEA and ECEA

could be improved in the future. The first area
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relates to the need for complex health data,
which is a feature of sophisticated economic
analyses, particularly DCEA and ECEA. One
potential solution to this challenge alternative
approach to dealing with this data constraint is
a simplified version of DCEA called ‘aggregate
DCEA’ in which the average health gains from a
CEA is scaled up in proportion to health
utilisation per population subgroup (Love-Koh
et al. 2019). The second area for future
improvement is the development of a guide to
assist decision-makers to clarify their equity
concerns (Asaria et al. 2016). The third area for
future development is the improvement of the
presentation of outcomes to make them

accessible to non-specialists (Asaria et al. 2016).

Conclusion

Although the provision of health equity is an
essential step towards universal health care,
equity is often neglected in economic

evaluations.

CEA is not designed to incorporate of equity
concerns. Two new techniques, DCEA and ECEA,
have been developed to specifically address

health equity.

Selection of DCEA or ECEA depends on the
which equity concern is the main priority. This
is because DCEA and ECEA differ in three
important areas: While DCEA analyses trade-
offs between improving health and reducing
inequity, as well as addressing opportunity

costs, ECEA analyses financial risk protection.
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GUIDE FOR AUTHORS

We now differentiate between the requirements for new and revised submissions. You may choose to
submit your manuscript as a single Word or PDF file to be used in the refereeing process. Only when
your paper is at the revision stage, will you be requested to put your paper in to a ‘correct format'
for acceptance and provide the items required for the publication of your article.

To find out more, please visit the Preparation section below.

You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
+ E-mail address
« Full postal address

All necessary files have been uploaded:

Manuscript:

» Include keywords

+ All figures (include relevant captions)

» All tables (including titles, description, footnotes)

« Ensure all figure and table citations in the text match the files provided
» Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)

Further considerations

» Manuscript has been 'spell checked' and 'grammar checked'

« All references mentioned in the Reference List are cited in the text, and vice versa

» Permission has been obtained for use of copyrighted material from other sources (including the
Internet)

» A competing interests statement is provided, even if the authors have no competing interests to
declare

+ Journal policies detailed in this guide have been reviewed

» Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

BEFORE YOU BEGIN

Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
places: 1. A summary declaration of interest statement in the title page file (if double-blind) or the
manuscript file (if single-blind). If there are no interests to declare then please state this: 'Declarations
of interest: none'. This summary statement will be ultimately published if the article is accepted.
2. Detailed disclosures as part of a separate Declaration of Interest form, which forms part of the
journal's official records. It is important for potential interests to be declared in both places and that
the information matches. More information.

Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
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its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints

Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by using plural nouns (“clinicians, patients/clients") as default/wherever possible
to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer to
personal attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition unless they are relevant and valid. These guidelines are meant as a point of reference to
help identify appropriate language but are by no means exhaustive or definitive.

For transparency, we encourage authors to submit an author statement file outlining their individual
contributions to the paper using the relevant CRediT roles: Conceptualization; Data curation;
Formal analysis; Funding acquisition; Investigation; Methodology; Project administration; Resources;
Software; Supervision; Validation; Visualization; Roles/Writing - original draft; Writing - review &
editing. Authorship statements should be formatted with the names of authors first and CRediT role(s)
following. More details and an example

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Article transfer service

This journal is part of our Article Transfer Service. This means that if the Editor feels your article is
more suitable in one of our other participating journals, then you may be asked to consider transferring
the article to one of those. If you agree, your article will be transferred automatically on your behalf
with no need to reformat. Please note that your article will be reviewed again by the new journal.
More information.

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
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excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Please visit our Open Access page for more information.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Accordingly, users need to keep their contact coordinates on the registration page up-todate, using
the "UPDATE MY INFORMATION" option.

A direct link to the online submission, click here.

PREPARATION

Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.

As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.
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Word count

The Journal of Health Economics does not operate strict limits on word count. However authors are
advised to limit body text to 8000 words (excluding references and appendices). This is roughly
equivalent to 20 pages for a 1.5 line spaced manuscript (assuming Times New Roman Font, 12 point
size, 1 inch margin all round, A4 page). We also recommend a maximum of 10 figures and tables, in
any combination. Excessively long submissions may be summarily rejected.

The Journal of Health Economics does not place restrictions on the length of appendices, whether
these are included as part of the main manuscript or those supplied supplementary materials for
online publication only.

References

There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing
data will be highlighted at proof stage for the author to correct.

Formatting requirements

There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.

If your article includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes.

Divide the article into clearly defined sections.

Figures and tables embedded in text

Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file. The corresponding caption should
be placed directly below the figure or table.

This journal operates a single blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

Use of word processing software

Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared
in a way very similar to that of conventional manuscripts (see also the Guide to Publishing with
Elsevier). See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

» Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

» Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

» Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.
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* Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights are mandatory for this journal as they help increase the discoverability of your article via
search engines. They consist of a short collection of bullet points that capture the novel results of
your research as well as new methods that were used during the study (if any). Please have a look
at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.

Immediately after the abstract, provide a maximum of 6 keywords, using either British or American
spelling, but be consistent, and avoiding general and plural terms and multiple concepts (avoid, for
example, "and”, "of"). Be sparing with abbreviations: only abbreviations firmly established in the field
may be eligible. These keywords will be used for indexing purposes.

Classification codes
Please provide up to 6 standard JEL codes. The available codes may be accessed at JEL.

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyyl;
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Electronic artwork

General points

» Make sure you use uniform lettering and sizing of your original artwork.

+ Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.

» Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

» Indicate per figure if it is a single, 1.5 or 2-column fitting image.

« For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.

» Please note that individual figure files larger than 10 MB must be provided in separate source files.
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A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

Regardless of the application used, when your electronic artwork is finalized, please 'save as' or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.

Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
s Supply files that are too low in resolution.

» Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001JB000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.qg., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.
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Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:

http://open.mendeley.com/use-citation-style/journal-of-health-economics

When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference formatting

There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing data
will be highlighted at proof stage for the author to correct. If you do wish to format the references
yourself they should be arranged according to the following examples:

All citations in the text should refer to:

- Single Author: the Author's name (without initials, unless there is ambiguity) and the year of
publication;

- Two Authors: both Authors' names and the year of publication;

-Three or more Authors: first Author's name followed by "et al." and the year of publication. Examples:
"as demonstrated in (Allan, 1996a, 1996b, 1999; Allan and Jones, 1995). Lee et al. (2000) have
recently shown"

In the references list references should be arranged first alphabetically and then further sorted
chronologically if necessary. More than one reference from the same Author(s) in the same year must
be identified by the letters "a", "b", "c", etc., placed after the year of publication. Examples:
Reference to a journal publication:

-Griffiths W, Judge G. Testing and estimating location vectors when the error covariance matrix
is unknown. Journal of Econometrics 1992;54; 121-138 (note that journal names are not to be
abbreviated).

Reference to a book:

-Hawawini G, Swary I. Mergers and acquisitions in the U.S. banking industry: Evidence from the
capital markets. North-Holland: Amsterdam; 1990.

Reference to a chapter in an edited book:

-Brunner K, Melzer AH 1990. Money Supply. In: Friedman BM, Hahn FH (Eds), Handbook of monetary
economics, vol.1. North-Holland: Amsterdam; 1990. p. 357-396.

[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T., 2015. Mortality data for
Japanese oak wilt disease and surrounding forest compositions. Mendeley Data, vi.
http://dx.doi.org/10.17632/xwj98nb39r.1.

Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

This journal encourages you to share data that supports your research publication in an appropriate
data repository, and enables you to interlink the data with your published articles. If you are sharing
data, you are encouraged to cite the data in your manuscript and reference list. Please refer to the
"References" section for more information about data citation.
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Research data refers to the results of observations or experimentation that validate research findings.
To facilitate reproducibility and data reuse, this journal also encourages you to share your software,
code, models, algorithms, protocols, methods and other useful materials related to the project.

For more information on depositing, sharing and using research data and other relevant research
materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
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