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ABSTRACT 

This thesis develops the implementation of the capability approach within health economic 

evaluations. Until now, the focus of applying the capability approach within health economics 

has centred on its theoretical merits, as well as the development of capability questionnaires. 

 

The aim of this research is to establish methods for applying the capability approach in an 

evaluation framework. Specifically, this is done by (i.) investigating how a measure of 

capability well-being, the ICECAP-O, can be incorporated into a health economic model and 

(ii.) establishing the objective of capability evaluations to aid the decision-making process in 

allocating scarce resources for health. 

 

The relationship between capability and condition-specific health status for osteoarthritis 

patients is studied through statistical mapping. Methods from the capability literature are 

drawn upon to construct a methodology for generating capability outcomes that can be used to 

aid decision-making. This methodology is then tested on an existing economic model, the 

Birmingham Rheumatoid Arthritis Model (BRAM). 

 

Key findings from this thesis are that (i.) it is feasible to predict capability from a condition-

specific health instrument and (ii.) establishing “sufficient capability” as the objective for 

capability evaluations. Further research is required to see what difference a capability based 

evaluation would make in practice. 
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CHAPTER 1. INTRODUCTION 

The study of the economics of health and healthcare has grown significantly in the past fifty 

years, ever since Nobel Laureate in Economics Kenneth Arrow wrote his seminal paper on the 

welfare economics of medical care in 1963 (Arrow, 1963). Economic evaluations are an 

analytical approach to assessing the benefits of  competing resources in relation to their cost 

(Morris et al., 2007). Health economics, as a standalone social science discipline, has 

developed a number of unique methods for measuring the benefits of health interventions, 

which are for the most part, focused on the quantification of health benefits from 

interventions. This is in contrast with the majority of UK public policy economic assessments, 

which continue to focus on the monetary valuation of benefits (HM Treasury, 2003). 

 

The role of health economic evaluations in aiding decision-making has grown significantly 

within the UK since the foundation of the advisory body for health guidance, the National 

Institute for Health and Care Excellence (NICE) in 1999. Since then, NICE has stipulated the 

requirement for economic evaluations for new interventions to be conducted before these 

interventions can be recommended for use within the National Health Service (NHS) (NICE, 

2004; NICE, 2009a; NICE, 2013). 

 

The Quality Adjusted Life Year (QALY) is the primary outcome measure of benefit in the 

majority of economic evaluations for NICE (NICE, 2013). The QALY combines health 

related quality of life (HRQoL) with length of time in that health state and changes over time 

to generate a single outcome of health status over time (Weinstein et al., 2009). The QALY 
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has faced a number of criticisms since it has been developed, from both the theoretical 

assumptions underpinning the outcome measure (Carr-Hill, 1989; Loomes & McKenzie, 

1989), as well as the considerations that are overlooked within the measure (Nord, 1999). 

 

The objective of the QALY within NICE is to provide a generic measure of health over time, 

so that all interventions across the health service are treated in an equivalent manner in terms 

of the potential benefit accrued from a given intervention (NICE, 2013). To implement such 

an outcome in practice, a “reference case” HRQoL measure is required. The EQ-5D 

questionnaire (Brooks, 1996) is the currently recommended measure by NICE (NICE, 2013). 

However, notable difficulties of using a generic health questionnaire to capture all changes in 

health status for a number of conditions have been found, so alternative HRQoL measures 

(Brazier et al., 2002; Furlong et al., 2001), bolt-on dimensions to the EQ-5D (Lin et al., 2013) 

and condition-specific instruments (Brazier & Tsuchiya, 2010) to generate QALYs have been 

proposed instead. The development of alternative HRQoL instruments has led to the difficulty 

in comparing QALY outcomes produced via the original EQ-5D compared to alternative 

HRQoL measures (Mortimer & Segal, 2008). This is because alternative HRQoL measures, 

bolt-on dimensions or condition-specific instruments are likely to capture different 

dimensions than the reference case advocated by guidance bodies like NICE. 

 

Additionally, there are a number of theoretical arguments against the use of the QALY 

outcome for measuring the benefits from health interventions. One such argument is the focus 

on changes in individual health status only, rather than a more holistic measure of individual 

welfare which would capture the broader benefits to individual wellness from healthcare 
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(Dolan et al., 2005b). This has led to some health economists for an outcome of benefit more 

in line with traditional economic theory to focus on utility from health interventions, such as 

willingness to pay (WTP) questionnaires (McIntosh et al., 2010; Donaldson et al., 2012).  

 

An alternative proposal to the welfarist (through WTP) and extra-welfarist (through HRQoL 

and QALYs) approaches to measure benefits is the capability approach. The capability 

approach, developed originally by Amartya Sen (Sen, 1985; Sen, 1992; Sen, 1993; Sen, 

2009), is a prominent critique of standard welfare economic theory. Sen argues that standard 

welfare economic theory is used to evaluate societal well-being through a narrow focus on a 

person’s utility levels (Sen, 1980). The capability approach has been used to justify the use of 

the QALY (Culyer, 1989; Cookson, 2005b; Bleichrodt & Quiggin, 2013). Nonetheless, a 

number of health economists believe that a broader outcome measure based on individual 

capabilities rather than HRQoL would be a more appropriate implementation of the capability 

approach within a health economics framework (Verkerk et al., 2001; Grewal et al., 2006; 

Coast et al., 2008c; Lorgelly et al., 2010a; Kinghorn, 2010; Smith et al., 2012; Payne et al., 

2013). 

 

The use of the capability approach directly in the health economics field has so far focused on 

the development of capability questionnaires (Coast et al., 2008a; Lorgelly et al., 2008; Anand 

et al., 2009; Al-Janabi et al., 2012a). Less progress has been made on how such 

questionnaires, once fully developed and validated, can be used within an economic 

evaluation framework to aid priority setting in healthcare for advisory bodies like NICE. This 

thesis aims to further develop the implementation of the capability approach within health 
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economics by addressing how capability questionnaires can be incorporated within an 

evaluation framework to aid decision making by allocating resources from a capability 

perspective. 

 

The thesis is structured as follows; 

 

In Chapter 2, the theory and use of economic evaluations in aiding decision-making in 

healthcare are examined. The chapter begins by examining the theory which underpins the 

current standard evaluation framework in health economics, known as “extra-welfarism” 

(Culyer, 1989). The evaluation frameworks that have emerged from extra-welfarism are 

compared with welfare economic methods to analysing healthcare. The QALY outcome is 

explained in detail as well as alternative outcomes that have been proposed. The difficulties of 

capturing benefits from healthcare are discussed in terms of the types of economic models 

that have been developed to model costs and outcomes from the dynamic nature of individual 

welfare over time. Such decision models are crucial in aiding decision-making for new 

treatments of complex health interventions. The chapter closes with a critique of the QALY in 

terms of the narrow evaluation space inferred from its focus on health alone. 

 

Chapter 3 discusses an alternative theoretical base to the current approaches used within 

health economics. The theory behind the capability approach is detailed and compared with 

the alternative frameworks discussed in Chapter 2. Two possible means by which the 

capability approach could be applied to health are elaborated and critiqued from a health 
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economics perspective. The focus then shifts from theoretical arguments to practical 

application of the capability approach. Two attempts have been made to combine capability 

theory with the QALY instrument. Alternative approaches through developing capability 

questionnaires for assessing interventions are then explored. 

 

Chapter 3 raises a number of potential methods and different interpretations as to how 

questionnaires are aligned to capability theory. In Chapter 4 a literature review is conducted to 

explore how the capability approach has been applied across disciplines to assess capability 

and inform decision-making. A summary of previous reviews of empirical capability 

applications are first detailed. The original literature review in Chapter 4 attempts to highlight 

how recent measures of capability have been developed and the objective of such instruments 

once aggregated. 

 

Chapter 5 begins the process of implementing capability questionnaires within a health 

economic evaluation, by identifying an appropriate case study for this thesis. A difficulty with 

the lack of routine collection of new capability questionnaires meant that the availability of 

longitudinal data on capability questionnaires were scarce at the beginning of this research 

project. While routine collection of capability questionnaires in clinical trials is improving 

(Henderson et al., 2013), it will take time to build a portfolio of studies across the many 

different types of conditions that currently exist. Therefore, alternative methods for 

incorporating capability questionnaires within an economic evaluation are explored through a 

process known as mapping, which allow for the generation of economic outcomes. Mapping 

between two instruments allows for the prediction of one instrument from another instrument. 
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This approach is already used in health economics when measures used to generate QALYs 

have not been collected. The guidance for researchers new to mapping is limited, although 

two recent notable publications are discussed (Brazier et al., 2010; Longworth & Rowen, 

2011). 

 

Chapter 6 explores the possibility of mapping to predict capability from condition-specific 

health instruments. The collection of capability data longitudinally at the time of this research 

was scarce, so mapping offered a way of incorporating capability questionnaires into decision 

models. Before implementing a capability instrument in an economic evaluation, a predictive 

relationship between a generic measure of capability and a health status instrument was first 

required, so that a prediction of capability from health was feasible. A dataset of osteoarthritis 

patients requiring knee or hip replacement was identified containing a measure of capability, 

the ICEPOP Capability questionnaire for older people – the ICECAP-O (Coast et al., 2008a), 

and a condition-specific instrument, the WOMAC Osteoarthritis index (Bellamy et al., 1988). 

The objective of this chapter is to assess the feasibility of mapping between these two 

instruments and to produce a method of mapping to a decision model, which is applied later 

in the thesis. 

 

In Chapter 7, the findings from the review of capability questionnaire applications in Chapter 

4 are drawn upon to develop an appropriate objective for capability outcomes in health 

economics. “Sufficient capability” is used to assess the improvements of capability below a 

threshold level deemed as sufficient. A number of potential capability outcomes are explored 
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with a sample of patients completing the ICECAP-O at three time points to illustrate the 

calculations of these outcomes over time. 

 

Building on the previous two chapters of implementing the use of a capability instrument 

within a mapping study (Chapter 6) and the sufficient capability objective (Chapter 7), in 

Chapter 8, a case study is used to illustrate the capability outcomes in a decision model. In 

Chapter 5, the Birmingham Rheumatoid Arthritis Model (BRAM) was identified as the most 

relevant case study given the data availability at the time (Malottki et al., 2011). The BRAM 

relied on a mapping between the Health Assessment Questionnaire Disability Index (HAQ-

DI) to predict HRQoL for QALY calculations to assess different drug treatment strategies for 

Rheumatoid Arthritis patients within the UK. This case study allows the direct application of 

a capability instrument through a similar mapping process used in Chapter 6 and to test the 

alternative capability outcomes developed in Chapter 7 within an economic model used 

previously to aid decision-making. 

 

Chapter 9 presents the results of the case study. Previous BRAM results are compared with 

the capability outcomes generated in the mapping study detailed in the preceding Chapter 

(Chapter 8). The cost per unit change of capability gained varied considerably depending on 

the outcome implemented within the model. 

 

In Chapter 10 an overall discussion and conclusion to the thesis is presented. The principal 

findings of the thesis are highlighted. Strengths and weaknesses of the thesis are also 
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discussed. For decision-makers interested in using a capability instrument, a number of policy 

implications from this research are outlined. Finally, future research directions on the further 

implementation of the capability approach within health economics are suggested. 

 

Figure 1 presents the inter-relationships between the thesis and how they relate to one another 

in developing the capability approach within model-based economic evaluations. 

 

Figure 1 The interrelationships between Chapters in this thesis 
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CHAPTER 2. HEALTH ECONOMICS: THEORY, EVALUATION AND 

OUTCOME MEASUREMENT 

 

2.1 INTRODUCTION 

While there are many interpretations about what economic analysis involves, Backhouse and 

Medema (2009) explored some of the common definitions of economic analysis in textbooks. 

The following quotation gives a flavour of some of the areas which are covered within the 

economic discipline (Backhouse & Medema, 2009): 

“Thus, economics is apparently the study of the economy, the study of the 

coordination process, the study of the effects of scarcity, the science of choice, and the 

study of human behaviour” (Backhouse & Medema, 2009, p. 222) 

 

Economics has evolved dramatically since the work of classical economists in the eighteenth 

century, like Adam Smith, who was primarily concerned with factors which influenced the 

wealth of nations and societal welfare from economic progress more generally (Smith, 1776). 

Increasingly, economics has been applied in areas which have less of a direct link to the 

traditional role of economic attempts to understand society. The primary concern of economic 

analysis in healthcare is to do with understanding the role of allocating scarce healthcare 

resources across a national service (Morris et al., 2007). This chapter aims to explore the 

leading theories within health economics today, with a particular focus on the justifications 

provided for economic evaluations used to aid the decision-making process in healthcare 

resource allocation presently. 
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In Section 2.2, the role of economic theory in developing a framework by which healthcare 

ought to be examined is summarised. Particular attention is given to the shift in health 

economics from standard welfare economic theory to something which has become known as 

extra-welfarism. The reasoning behind the need for an alternative theoretical framework 

within health is detailed within this section. In Section 2.3, focus turns to the types of 

outcomes applied within health economic evaluations to measure individual improvements in 

well-being, how these outcomes are formulated as well as the differences between the 

outcomes. In Section 2.4, the types of economic evaluations which have been applied within 

the health economics literature are described. Primary attention is given to the dominant 

evaluation framework within the UK, cost-utility analysis (CUA). The reasons CUA has 

developed a dominant role within health care evaluation is further elaborated in this section. 

In Section 2.5, the role of modelling within health economics is detailed. Due to the complex 

nature of how individual health can change over time, a number of different ways of 

accounting for such changes within an evaluation based on economic models have been 

developed. Such modelling approaches, as well as how outcomes are incorporated within 

these evaluations are dealt with in section 2.5. In Section 2.6, the types of decision rules used 

to compare competing interventions are discussed. A review of critiques of the primary health 

economic outcome, the Quality-Adjusted Life Year (QALY), is presented in Section 2.7. 

Attention is focused on the evaluative space, the underlying assumptions and decision rules 

used in applying the outcome in economic assessments. The conclusion to the chapter 

summarises the state of affairs of health economic evaluation practice at present. 
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2.2 HEALTH ECONOMIC THEORY: WELFARISM AND EXTRA-WELFARISM 

Any normative formulation of what society ought to be needs a form of ethical theory 

(Broome, 2009). This section focuses on the two prevailing theoretical bases for conducting 

economic evaluation in healthcare analysis. The first theory considered is the use of standard 

welfare economic theory as the basis for evaluation, generally referred to as welfarism 

(Brouwer et al., 2008). The second approach looks at tackling some of the problems 

associated with the application of standard welfare economic theory to healthcare, but still 

maintaining principles related to the ideals from welfare economics. This theoretical basis is 

generally referred to as extra-welfarism (Brouwer et al., 2008). 

 

2.2.1 Welfarism 

Alongside the numerous definitions used to define economics, welfarism is a term that has 

many interpretations, as it has been applied in a variety of ways. When referring to welfarism, 

welfarist or welfare economics in this thesis, it is within the interpretation as noted by Sen as 

a focus on individual utilities only, in terms of desire and satisfaction based on people’s 

preferences, as the function of welfare (Sen, 1992). Welfare economics is the standard 

theoretical framework for assessing market based solutions in areas such as environmental 

economics (Hanley & Barbier, 2009) and transport economics (Button, 2003), and is the 

theoretical basis for the majority of economic evaluations applied in public policy by the UK 

government (HM Treasury, 2003). Welfare economics is primarily concerned with economic 

efficiency, meaning: 

“to order social states on the basis of some minimal value judgements” (Boadway & 

Bruce, 1984, p. 2) 
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There are four key principles upon which welfarism attempts to achieve economic efficiency 

(Hurley, 1998; Hurley, 2000):  

The first principle is known as utilitarianism. Utilitarianism means that each individual in 

society is a rational agent. Under utilitarianism, each agent acts to maximise their utility or 

preferences to their optimum or highest possible level (Hurley, 1998). 

 

The second principle of welfarism is individualism. This is where individuals themselves are 

thought to be the best judges of how to maximise their utility, with a laissez-faire approach 

from the state which permits utility maximisation by individuals (Hurley, 2000).  

 

Principle number three is consequentialism. Consequentialism is where the outcome of 

choices made by individuals is the only consideration for assessing their goodness. The means 

to how the ends or outcomes are reached are deemed irrelevant (Hurley, 1998). 

 

The final principle is welfarism itself. Welfarism can be defined in many different ways, but 

the principle tenet is concerned with the judgement that is made for allocating resources to 

improve human welfare. Within welfarism this judgement is based only on individual utility 

(Hurley, 1998). 

 

The evaluation of individual utility within the welfare economic framework is mainly 

concerned with the notion of Pareto efficiency or Pareto optimality, named after the Italian 
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economist Vilfredo Pareto (1848-1923). The theory behind Pareto optimality in welfare 

economics is that there is a socially optimum point at which efficiency is reached, which 

represents societal welfare whereby no change in individual utility level can be improved 

without making someone else’s utility worse (Boadway & Bruce, 1984). Any change in utility 

which moves society closer to the point of Pareto optimality is referred to as a Pareto 

improvement (Morris et al., 2007). This objective is closely associated to the writings of 

utilitarian economist Léon Walras (1834-1910) and his theory on general economic 

equilibrium (Hunt, 2002). 

 

While the Pareto principle allows for a judgement on welfare levels to be made where no one 

loses utility and there are only utility gainers, it does not help to make a judgement under a 

fixed healthcare budget as there will be both gains and losses, in terms of individual utility, 

from the impact of a particular policy. In reality, most policy interventions will have winners 

and losers, which the Pareto improvement rule does not take into consideration (Coast et al., 

2008d). To counteract this problem welfare economists have proposed a compensation 

principle (Hicks, 1939; Kaldor, 1939), whereby a potential Pareto improvement is achieved if 

those who gain utility are able to hypothetically compensate the individuals who lose utility 

and still be better off themselves (Morris et al., 2007). In this case, the policy intervention 

should be implemented.  

 

2.2.2 Extra-Welfarism 

The application of the normative theoretical framework of welfarism to a healthcare setting is 

controversial because there are a number of principles in welfarism that conflict with the 
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nature of healthcare. The principle underlying welfarism that has been most strongly 

challenged within health economics is the principle of utilitarianism, i.e. relying solely on 

utility information to judge individual wellbeing. While early applications of the extra-

welfarist approach evolved out of the importance of valuing health from healthcare (Coast, 

2004), more recently the theoretical critique of welfarism for use in healthcare has been drawn 

primarily from the critique of utility as a basis for assessing societal welfare by Amartya Sen 

(Sen, 1977). In his critique of welfare economics, Sen referred to capturing additional 

information beyond individual utility as extra-welfarist. From this critique, the term 

extrawelfarist has become associated with the health economics alternative to welfarism. 

 

Brouwer and colleagues (2008) identified four ways in which extra-welfarism can be 

distinguished from welfare economic theory, as presented in Section 2.2.1 (Brouwer et al., 

2008). 

 

First, extra-welfarism permits the use of non-utility outcomes. Given that the focus on the 

healthcare sector is on improving health, Brouwer and colleagues (2008) argue that a sole 

focus on utility is too narrow for health analysis. The primary normative framework for extra-

welfarism in health economics is mainly based on incorporating additional information 

beyond utility information into outcome measurement for healthcare provision (Culyer, 

1989). 
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Second, extra-welfarism allows for the valuation of outcomes from those not directly affected 

by the outcome of interest. Within extra-welfarism, a number of different population groups 

could be considered relevant for valuing outcomes using this theory, not only the values (in 

terms of utility) of those directly affected within the welfarist tradition (Brouwer et al., 2008). 

Alternative values from the individual(s) under consideration can be appropriate within state 

provision of healthcare, for example, where the general population is funding the treatment of 

those who receive treatment, so it could be argued that they are stakeholders in the benefit 

obtained from such interventions and should be involved in the valuation of outcomes (Gold 

et al., 1996). 

  

Thirdly, Brouwer et al. (2008) consider extra-welfarism to be different from welfarism 

because it allows the weight of outcomes to vary from individual preferences. For example 

different weights could be applied based upon a socio-demographic characteristic of the 

individuals receiving the intervention (Brouwer et al., 2008), or additional weight could be 

added if priority was advocated for a particular patient group (e.g. children). 

 

Finally, extra-welfarism is different from welfarism because it permits interpersonal 

comparison in a number of dimensions of well-being (Brouwer et al., 2008). The primary 

difference in outcomes used within the extra-welfarism umbrella is that comparisons of 

wellness in terms of health are possible within this framework and comparisons between the 

health of different people can be made, unlike the comparability of utility scores (Brouwer et 

al., 2008). 
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While it has been argued that there are a number of differences between the extra-welfarist 

and welfarist frameworks, a number of similarities between the applications of the two 

theories remain. The objective within the extra-welfarist framework remains consequential in 

evaluation (i.e. maximisation), mirroring the same form of consequentialism as applied in 

welfarism. The only difference is what is maximised, with the maximisation of utility in 

welfarism replaced with the maximisation of health in extra-welfarism (Hurley, 1998). While 

the extra-welfarism framework argues for the multidimensionality of outcomes to be 

accounted within evaluation, the practical application of extra-welfarism focuses on a single 

dimension (Hurley, 1998). This is particularly true within the extra-welfarism theoretical 

framework applied within health economics presently, with the objective of the maximisation 

of health using health related outcomes as the primary objective of interest (Culyer, 1989). 

 

2.3 MEASURING BENEFITS FOR ALLOCATING RESOURCES IN HEALTH 

ECONOMICS 

The first section on outcome measurement in economic evaluation focuses on the Quality 

Adjusted Life Year (QALY). In particular, this section addresses what the QALY is, how it is 

calculated and the history of its use in health economic evaluations. The second part of this 

section focuses on outcomes that have been proposed as an alternative to the QALY in 

economic evaluations. 

 

2.3.1 Quality Adjusted Life Years 

The QALY is the recommended measure of health benefit by the UK health guidance body 

NICE to be calculated for economic evaluations (NICE, 2013). The use of a cost-effectiveness 
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outcome for the UK healthcare system was originally recommended in the first guidance to 

manufacturers of new technologies by NICE (NICE, 2001). This recommendation by NICE 

remains for new healthcare technologies (NICE, 2004) and also for public health interventions 

(NICE, 2011). These recommendations have led to a significant increase in the use of the 

QALY within the UK, with their use increasing globally too (Neumann et al., 2009).  

 

The QALY is a single outcome comprising a combination of two key components: health 

related quality of life (HRQoL) and length of life. Originally the idea of incorporating quality 

of life into economic outcomes was mooted 45 years ago (Klarman et al., 1968). In more 

recent times where QALYs have been identified as ‘reference cases’ by advisory bodies in the 

UK (NICE, 2004), the concept of incorporating quality as well as quantity of life into resource 

allocation decisions has been the primary outcome of economic evaluations.  

 

The QALY as it was defined first in 1977 (Weinstein & Stason, 1977) has changed relatively 

little over time (Johnson, 2009). The QALY takes account of both quality of life in terms of 

health (quality or Q) and length of life (i.e. life years LY). The quality part of the QALY is 

measured on a scale with the common anchoring of full health anchored to one and health 

states equivalent to being dead anchored to zero (Drummond et al., 2005). The quality part of 

the QALY is collected over time and combined with time spent in health states to measure 

QALYs, where 1 QALY is equivalent to one year in full health. When applied to patient 

populations, the QALY seeks to find the additional health benefit of receiving a new 

treatment in comparison to an alternative by measuring the change in quality and quantity of 

life if a new treatment were introduced (Weinstein et al., 2009). 
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Three steps are required to value the quality part of the QALY: 1. what attributes of quality 

need to be valued; 2. how are these attributes to be valued; 3. who is to value them (Dolan et 

al., 2009). Each of these three issues are addressed below: 

 

2.3.1.1 What attributes to value 

To calculate what is to be valued in the QALY, a generic measure of health status is usually 

collected from patients. The recommended method by NICE for measuring quality for 

QALYs is the EuroQol (EQ-5D)  (Brooks, 1996). The EQ-5D is a five item questionnaire of 

health status which assesses mobility, self-care, usual activities, pain/discomfort and 

anxiety/depression (Brooks, 1996). The dimensions on the EQ-5D were originally developed 

on three levels (i.e. no problems, some problems and a lot of problems on a given dimension). 

The EQ-5D has recently been expanded to a five level version, the EQ-5D-5L (Herdman et 

al., 2011) and is now recommended instead of the three level (EQ-5D-3L) version (NICE, 

2013). 

 

Other generic health status instruments to calculate the quality part of the QALY formula 

include the Short Form 6 dimension (SF-6D), the health utilities index Mark II (HUI2) or 

Mark III (HUI3) and the Assessment of Quality of Life (AQoL). The SF-6D is derived from 

the SF-36 or SF-12 generic health questionnaire. Dimensions on the SF-6D are physical 

functioning, role limitations, social functioning, pain, mental health and vitality, with four to 

six levels for each dimension (Brazier et al., 2002). The HUI3 consist of eight attributes 

which are vision, hearing, speech, ambulation, dexterity, emotion, cognition and 

pain/discomfort. Each attribute has five to six levels ranging from normal to highly 
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impaired/disabled (Feeny et al., 1995). The HUI2 and HUI3 are mainly applied in North 

America (Furlong et al., 2001). Four versions of the AQoL exist, ranging from the AQoL-4D 

with four dimensions (independent living, mental health, relationships and stress) assessed 

across twelve questions, to the AQoL-8D with eight dimensions (four dimensions of AQoL-

4D plus happiness, coping, self worth and pain) assessed across thirty five questions 

(Richardson et al., 2011). The AQoL questionnaires are predominantly used in Australia 

(Hawthorne et al., 1999). 

 

2.3.1.2 How are the attributes valued 

Second, generic health status instruments need to be valued. NICE stipulates that the method 

for valuing between different health states must be choice based (NICE, 2013). This is the 

reason why rating scales of health such as the EuroQol Visual Analogue Scale (EQ-VAS), a 

scale of 0 (worst health state imaginable) to 100 (best health state imaginable) cannot be used 

to value health states, as respondents are not presented with a choice in the task.  Preferences 

for health states are used to compare different interventions to represent a societal value of 

changes in health status (Gold et al., 1996).  

 

For the EQ-5D-3L, the values associated with each of the 245 possible health states (3
5
 or 243 

health states and two additional health states for ‘unconscious’ and ‘dead’) were generated in 

the UK by Dolan from a representative sample of the general UK adult population (Dolan, 

1997). These preferences were elicited using the time-trade off (TTO) technique developed by 

Torrance and colleagues to generate health preferences between quality and quantity of life 

(Torrance et al., 1972). The TTO method asks participants how much quantity of life they are 



 

20 
 

willing to trade off in a worse state of full health (i.e. less than 1) to improve their quality of 

life to its optimum level of full health (Torrance et al., 1972).  

 

Values for the SF-6D (Brazier et al., 2004a) and child-orienteted HUI2 (McCabe et al., 

2005b) questionnaires are calculated by adopting the standard gamble (SG) approach, which 

is based on von Neumann and Morgenstern utility theory (Drummond et al., 2005). Cardinal 

preferences are measured by choosing between two options for a specific health state: one 

option is the current option or the ‘do nothing’ approach; the second option is a new treatment 

with probabilities attached to the likelihood of outcomes if this new treatment replaces current 

practice (Gafni, 1994). Other alternative valuation methods include discrete choice 

experiments, whereby respondents are asked to choose between alternative states, and thus 

deriving a latent (unobservable) utility function of their preferences (de Bekker-Grob et al., 

2012). 

 

Once a health status questionnaire has been completed to give a profile of an individual for a 

given condition, values are then assigned to the patient profile to generate an index score for 

that state of being (Morris et al., 2012). Index scores of individual health states can then be 

combined with the length of period a given individual spends within this health state to 

calculate the QALY. For example, an individual who scores an EQ-5D score of 0.5 and is in 

this health state in one year generates 0.5 QALY. 
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2.3.1.3 Who to value the attributes 

Finally, there is the question of who should value health. As was already mentioned, the 

EQ5D values were derived from the general population, which is the recommended approach 

by NICE (NICE, 2013). There is a debate between who should value health, with some 

arguing for the preferences of the general population in health outcomes (“decision utility”), 

while others believe that patients experiences (“experienced utility”) should be used instead 

(Dolan & Kahneman, 2008).  

 

Theoretical justification of the valuation by the general population is contributed mostly by a 

US panel of experts who suggested population valuations as the preferred approach due to the 

“veil of ignorance” of the general population. The general population would therefore 

maximise the aggregation of “utility” across the population lives within a given society 

(Garber et al., 1996). Additionally, there is the argument that the public should have a role 

within deciding what values are implemented within a publicly funded healthcare system, 

such as the NHS (Hadorn, 1991b).  

 

There are a number of arguments against using general population values. The main 

alternative proposed is that patients with experience of the condition should be valuing health 

states rather than the hypothetical values the population perceive for the same conditions 

(Dolan & Kahneman, 2008). There are also questions over the theoretical grounding of the 

population value approach within welfare economics (Gandjour, 2010). However, there are a 

number of issues with using patients’ values too. There are arguments that patients’ values are 

affected by adapting to the condition over time (Menzel et al., 2002), as well as a “response 
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shift” down from what the best health state imaginable was before the condition (Sprangers & 

Schwartz, 1999). These concerns are reflected in research which shows that patients record 

higher values (i.e. in a better health state) than the general population do for the same 

condition (Ubel et al., 2003; Mann et al., 2009). 

 

2.3.2 Alternatives to the QALY 

A number of alternatives to the QALY outcome measure have been proposed within the 

health economics literature. Welfarists argue that the QALY is not consistent with standard 

welfare economic theory and development of outcomes which have theoretical grounding in 

welfarism are more appropriate for assessing allocative efficiency (see Section 2.3.2.1). 

Alternatively, other critiques of the QALY outcome have come from within extra-welfarism, 

arguing that aspects of the QALY calculation can be improved with the focus remaining on 

health status. Each additional proposal will be briefly discussed in Section 2.3.2.2. However, 

since the primary interest of this chapter is to demonstrate and critique the standard format of 

the health economic evaluation methods used most often in practice, critiques of the 

alternative measures are discussed only briefly. 

 

2.3.2.1 Willingness to Pay 

A major reason for the original deviation of health economics evaluation frameworks and 

outcomes from welfare economics was a difficulty of measuring individual benefits in 

monetary terms. Within a health setting, putting a direct monetary valuation on life is difficult 

on a number of levels, namely the ethical issues involved with valuing life monetarily as well 

as the acceptance of monetary valuations of life within the health service (Garber et al., 1996). 
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However, this has not deterred attempts within health economics to develop methodologies 

more in line with standard welfare economic theory. 

 

Given that there is no market price for healthcare in the UK, due to the public funding of the 

NHS, alternative methods are required to ascertain monetary values of healthcare within the 

welfarist approach. The main method of valuing individuals’ utility (benefit) in this format is 

eliciting willingness to pay (WTP) values from individuals who would benefit from a given 

intervention. WTP methodology has normative grounding in the application of welfare 

economics of John Hicks (Hicks, 1939). Unlike the revealed preference approach to valuing 

benefits monetarily, where values are inferred from choices that individuals make in real 

world scenarios, WTP methodology is based on the stated preference approach, derived from 

survey or experimental responses (Morris et al., 2012). WTP for healthcare is usually 

captured in contingent valuation surveys, which vary from open-ended questions on an 

individual’s willingness to pay for an intervention, to iterative bidding games, payment scales 

and closed ended questions (Frew, 2010). The aim of all of these approaches, however, is to 

measure the maximum amount that an individual is willing to pay for the introduction of a 

new programme. Research within WTP studies has tended to focus on developing a greater 

understanding of which methodology is most appropriate for capturing individual’s WTP, 

with no overall consensus amongst welfare economists concerned, at present, as to the 

optimal method of measuring WTP (McIntosh et al., 2010).  
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2.3.2.2 Extra-welfarist QALY alternatives 

A number of alternatives to the QALY have been suggested within the health economics 

literature. The most well-known of these is the Disability Adjusted Life Year (DALY), which 

has been the measure of choice for assessing the global burden of disease by the World Health 

Organisation (WHO) since the early 1990s (Murray & Lopez, 1996). The calculation of 

QALYs and DALYs are somewhat similar. However, the objective of maximising health 

within the QALY approach is substituted in the DALY approach with minimising disease 

burden by reducing DALYs lost (Murray & Lopez, 1996).  

 

DALYs consist of four components (Fox-Rushby, 2002):  

 

1. Life expectancy measured through years of life lost from what would be an expected 

average of life expectancy  

2.  Age values – greater weight is given to individuals with diseases between 20 and 40 

years old as they are the most likely to have caring responsibility for others. Less 

weight is given to those under five and over ninety 

3. Value of future time – DALYs are discounted at a rate of 3% per annum (this type of 

discounting is also included in QALYs) 

4. Value of avoiding disability, which is the inverse of the QALY calculation measuring 

years lived with disability, with the aim of minimising such occurrences. 
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The DALY has been developed to assess population health within developing countries, 

which is easier to measure where information on HRQoL may not be easily accessible 

(Murray & Lopez, 1996). The DALY provides more information than focusing on mortality 

data alone (Morris et al., 2012). 

 

Originally, the values associated with given health conditions measured by DALYs were 

derived from a person trade off (PTO) method from healthcare practitioners, as opposed to 

valuations from the general population through TTO or standard gamble for health status 

instruments used for QALYs. The PTO asks individuals how much of a particular outcome 

for disease X is worth compared to particular outcomes for disease Y (Nord, 1995). However, 

new values for DALYs have been generated from a general population sample across five 

countries (Salomon et al., 2012). 

 

Originally, the PTO was developed for another alternative outcome measure to QALYs, the 

Saved Young Life Equivalent (SAVEs) (Nord, 1992). SAVEs equal to 1 is the value 

associated with saving the life of a young person which, in Nord’s opinion, all other 

interventions should be compared against using PTO (Nord, 1995). While SAVEs allow for 

cost utility comparisons similar to QALYs, Nord (1992) argues that SAVEs are markedly 

different than QALYs by comparing all interventions against an intervention which is seen as 

the maximum benefit from healthcare (i.e. saving the life of a young person). However, 

SAVEs are not necessarily a replacement for the QALY, as decision-makers may still be 

interested in health gain from different interventions (Nord, 1992) 
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Finally, the healthy-years equivalent (HYE) is an outcome instrument considered by some as 

a theoretically superior measure to the QALY (Mehrez & Gafni, 1989). While HYEs also 

combines health and length of life within one measure, HYEs differ in two respects to the 

QALY (Drummond et al., 2005) : 

1. HYEs measure preferences over all of the varying states a person would find 

themselves in during treatments rather than measuring preferences of each state on its 

own  

 

2.  HYEs use a two-stage standard gamble process taking account of utility for each 

health path and the healthy year gained, whilst QALYs are compiled of a one stage 

process of standard gamble or time trade-off  

 

However, due to the extensive and more complex calculation of the HYEs (Hauber, 2009), 

like SAVEs, DALYs, and WTP measures, the HYE has failed to catch the decision-makers 

attention in the same way as the simpler QALY outcome, within the UK at least. 

 

The majority of these non-QALY extra-welfarist outcomes have been proposed because of 

some of the underlying assumptions with the QALY. The shortcomings of the QALY will be 

re-visited in Section 2.7. 
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2.4 EVALUATION FRAMEWORKS FOR HEALTH 

In this section, an account of the main economic evaluation types that have been employed to 

aid decision-making for healthcare provision are examined. While most attention is given to 

the recommended evaluation framework by NICE, the section starts with an introduction to 

the standard economic evaluation framework, cost-benefit analysis (Section 2.4.1). Other 

types of evaluation frameworks which have been implemented are also discussed in this 

section. 

 

2.4.1 Cost-Benefit Analysis (CBA) 

The main type of economic evaluation arising from the theoretical basis of welfare economics 

is cost-benefit analysis (CBA). The main aim of CBAs are to value the costs and benefits of 

different interventions/treatments against each other, usually in monetary terms (Drummond 

et al., 2005). This is the most clearly Paretian form of economic analysis in practice, where 

benefits are sought which deliver a societal increase in utility. It is the primary evaluation 

framework used by the UK in appraising and evaluating public policy projects outside of 

healthcare (HM Treasury, 2003). 

 

The origins of CBA can be traced back to the first half of the nineteenth century when French 

economist and engineer, Jules Dupuit, enquired about how the use of toll roads would benefit 

the public at large (Boardman, 2006). Cost-benefit analysis plays a major role in aiding 

decision-making in areas concerning transport and other areas across the public sector, such 

as environment and education projects (Gafni, 2006). When it comes to the use of CBA in 
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healthcare, however, it remains somewhat on the periphery in comparison to its use in other 

areas of the public sector. 

 

Cost-benefit analysis can be defined as: 

“a policy assessment method that quantifies in monetary terms the value of all 

consequences of a policy to all members of society” (Boardman, 2006, p.2)  

 

The aim of this type of analysis is to estimate monetary values for benefits, compare them 

with the monetary costs of providing a given project, for example the building of a new road. 

If the benefits outweigh the costs, then the project should go ahead. This is usually 

represented in terms of Net Monetary Benefit (NMB). If the monetary gains outweigh the cost 

of a proposal, then the project under review should be implemented on economic grounds 

(Morris et al., 2012). The CBA approach to evaluation relies on the assumptions of changes in 

individual utility as the key to aggregating social welfare and that individuals are the best 

judges of their own welfare (Drummond et al., 2005). 

 

CBA focuses on allocative efficiency, that is, the overall impact of a project across the sector 

where resources are being allocated. This means that when CBA is applied within the health 

service, all health and non-health related cost and benefits are, in theory, accounted for within 

monetary outcomes. Allocative efficiency allows for comparison of welfare across multiple 

interventions for different population groups (Palmer & Torgerson, 1999). Practical examples 

of allocative efficiency studies linked with the CBA framework within healthcare include 



 

29 
 

comparing helicopter ambulance services, heart operations and hip replacements (Olsen & 

Donaldson, 1998), and mental healthcare compared to cancer and elderly care (O'Shea et al., 

2008). However, only one CBA in healthcare is known to have been completed in practice 

(Haefeli et al., 2008). 

 

A major issue with the application of CBA within a healthcare setting is the monetary 

valuation on the benefits of health improvements to human life, thereby indirectly leading to a 

monetary value on a human life (Robinson, 1986). However, many economists believe it is 

the best way of evaluating outcomes because it is grounded within welfare economic theory. 

New methods of valuing improvements in health in monetary terms continue to be made to 

further develop this type of evaluation for healthcare (McIntosh et al., 2010). 

 

2.4.2 Cost-Utility Analysis (CUA) 

Since the establishment of the National Institute for Clinical Excellence (as it was originally 

known) within the UK in 1999, the use of economic evaluations, particularly alongside 

assessment of new technologies, has grown significantly. This is due partly to the 

recommendations for the conduct of economic evaluation for new pharmaceuticals within the 

earliest guidance by NICE (NICE, 2001). The role of NICE has expanded since it was 

founded, to advise on public health interventions by local government (NICE, 2011), social 

care and other areas of evidence in the NHS such as a Quality Outcomes Framework, an 

incentive scheme for GPs and an international branch of NICE, NICE International, too 

(NICE, 2013). Cost-utility analysis (CUA) is the preferred evaluation framework of NICE for 

baseline comparisons across the NHS (NICE, 2011; NICE, 2013). 



 

30 
 

CUA is a type of economic evaluation which focuses attention particularly on health related 

outcomes for healthcare treatments (Drummond et al., 2005). While CUA is also referred to 

as cost-effectiveness analysis (CEA) in the United States (Gold et al., 1996), CUA is 

differentiated from CEA in a number of ways (see Section 2.4.3 for more on CEA). CUA 

attempts to develop a framework which allows for a generic measure of health related utility 

(often referred to as preference based measures) from health related quality of life (HRQoL) 

instruments, which can be implemented and compared for priority setting decisions between 

interventions across a health service (Drummond et al., 2005).  

 

CUA is the main evaluation framework of the extra-welfarism theory for healthcare as 

developed by Culyer (Culyer, 1989). Culyer believed that the objective of the extra-welfarism 

theory should be the output of health as the maximand (Culyer, 1989). While utility is 

referred to within the title of CUA, it is not utility as is commonly interpreted within welfare 

economics. Utilities within the CUA framework refer to the von Neumann-Morgenstern 

‘utility theory’ as measures of cardinal utility which are interpersonally comparable (von 

Neumann & Morgenstern, 1953). Measures of HRQoL rely on preferences of individuals to 

value a generic health state in comparison to the anchors of full health and a state equivalent 

to being dead (Dolan et al., 1995). The index scores generated from HRQoL questionnaires 

are then combined with length of time, to form a QALY (or other outcome, see Section 2.3), 

which is used as the outcome of  benefit from economic evaluation and provides the reference 

case outcome measure for NICE evaluations (NICE, 2013).  
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The CUA evaluation framework requires a consistent outcome measure to be applied across 

all interventions evaluated, so that decisions can be made that not only address technical 

efficiency between treatment options for the same health condition, but also allocative 

efficiency, so that funding can be justified in comparison with any other treatment across the 

health service (Palmer & Torgerson, 1999). This is of particular importance in the UK 

healthcare system which is mainly funded by the UK taxpayer and as decisions on the 

allocation of scarce resources need to ensure resources are appropriately allocated to different 

areas of the health service, so that taxpayers are getting value for money (Gerard, 1993). 

 

2.4.3 Alternative Evaluation Frameworks 

A number of alternative frameworks have also been used to evaluate health from an 

economics perspective when it has been felt that the appropriateness of CUA or CBA for a 

certain intervention has been challenged. The majority of these frameworks would be 

classified within the extra-welfarism framework primarily because their outcomes usually 

move away from utility as interpreted in the Paretian welfare economic sense of the word. 

  

One framework which has already been mentioned in passing is cost-effectiveness analysis 

(CEA). What distinguishes CEA from CUA, is that outcomes within CEA are focused on a 

particular condition, rather than a generic measure applicable across many conditions 

(Drummond et al., 2005). The measurement of outcomes usually takes place in what are 

referred to “natural units” such as life years gained (Weinstein, 1990), or major outcomes 

averted (Roberts et al., 2007). While CEA can be a useful tool for a decision-maker with a 

budget for only one condition, at the macro level such outcomes are difficult to compare in 
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natural units (e.g. comparing a rehabilitation service for drug addicts with hip replacements 

would be difficult as there is no common outcome to both interventions). CEA is therefore 

only useful in situations of technical efficiency within a health service, which is concerned 

with measuring the efficiency of interventions for a specific population group (Palmer & 

Torgerson, 1999). This is a more constrained measure of efficiency than allocative efficiency 

across a health service, which is in theory applied within CBA or CUA evaluations.
1
 

 

Cost Minimisation Analysis (CMA) is sometimes used when CEA results produce similar 

natural unit outcomes and the focus switches to the cost side of the analysis (Drummond et 

al., 2005). However, such an analysis, which targets the reduction of costs only, has been 

widely discredited within the health economics literature due to the uncertainty of costs and 

effects for outcomes of different interventions (Briggs & O'Brien, 2001). Nonetheless, CMAs 

continue to be conducted and published, albeit on a small scale, even though the evaluation 

format continues to be questioned within the health economics literature (Dakin & 

Wordsworth, 2013).  

 

A final evaluation framework used within health economics is known as cost-consequence 

analysis (CCA). CCA, like CEA, is concerned with technical efficiency. However, CCA is a 

disaggregated evaluation of all costs, resource use and outcomes in natural or generic units of 

the interventions under consideration. It is then left up to the decision-maker to weigh up for 

themselves how to value which intervention is best (Mauskopf et al., 1998). CCA has the 

                                                 
1
 While there is a debate as to whether CUAs are an extension from CEAs or a limited form of CBA (see Morris 

et al. 2007, p. 250), in terms of resource allocation within a health service, both evaluation practices can be 

distinguished from CEA, which can only be used as a technical efficient assessment for a given patient group. 
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advantage of all the necessary information given to the decision-maker, but again this 

framework would be difficult to use for allocating resources across a health service without a 

common metric (Coast, 2004).  

 

An evaluation approach which is an extension of CCA called Multi Criteria Decision 

Analysis (MCDA), has also been suggested as a method for aiding decision-making within a 

health service (Devlin & Sussex, 2011; Thokala & Duenas, 2012). What makes MCDA 

different from CCA is that numerical values are attached to the multiple outcomes, with 

different outcomes (e.g. cost-effectiveness, severity, disease of the poor, age etc.) given 

weights of importance and aggregated to find the optimal intervention (Baltussen & Niessen, 

2006). While the MCDA framework is in its infancy within health economics, it may offer a 

mechanism for allocating resources across a health service, which is beyond the reach of cost-

consequence analysis. 

 

2.5 MODELLING APPROACHES IN HEALTH ECONOMIC EVALUATIONS 

To combine data on the costs and benefits of different interventions from multiple sources, 

decision models are frequently used to generate the required outcomes to aid decision-

making. A model-based evaluation has been defined as: 

“a formal quantified comparison of health technologies synthesising sources of 

evidence on costs and benefits, in order to identify the best option for decision makers 

to adopt” (Brennan et al., 2006, p. 1296) 
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Economic modelling plays an important role in capturing changes in patient quality of life 

over time. Decision models are used as a method to simplify the complexities of reality across 

a multitude of academic disciplines, not least health economics. Two important aspects within 

evaluating health require the incorporation of economic models to capture changes in 

individual wellbeing (Buxton et al., 1997): 

1. Where data which can be used to generate economic outcomes (i.e. QALYs) have not 

been collected prospectively within a clinical trial, models are used to combine the 

best available data to estimate such outcomes. 

 

2. Where economic outcomes have been collected, due to resource constraints they may 

only be collected for patients over a short time period. Interventions which will have 

impacts over the individual’s life cycle also need to be evaluated, so models allow for 

the extrapolation of data over time. 

 

Moreover, decision models are also useful even when a clinical trial has been conducted as 

the trial in question may not compare all the relevant interventions (Sculpher et al., 2006). 

Additionally, relying on one clinical trial does not allow the incorporation of data from 

previously conducted related research from trials, meta-analysis and observational studies 

(Petrou & Gray, 2011).  

 

Another key component as to why economic models are used is that they allow for a 

comprehensive assessment of uncertainty around the model parameters (Briggs et al., 2006). 

There are a number of types of uncertainty encountered within economic evaluation estimates. 
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The main focus of decision analysis is to address parameter uncertainty, i.e. the accuracy of 

the individual data inputs (e.g. HRQoL of individual at a certain time point), and decision 

uncertainty, the likelihood that the decision made from the data within the model is the correct 

one (Briggs et al., 2006). Each of these types of uncertainty can be addressed through what is 

known as sensitivity analysis, which are statistical techniques which assess the sensitivity of 

results due to uncertainty around the parameter inputs (Briggs et al., 1994). The uncertainty 

around the final decision from the model outputs can be ascertained by changing model 

parameters simultaneously through the use of  probabilistic sensitivity analysis (PSA) 

(Claxton et al., 2005). 

 

The underlying need for model-based economic evaluations is driven by the requirements of 

considerations necessary within economic appraisals for decision-making bodies like NICE in 

the UK, the Pharmaceutical Benefits Advisory Committee in Australia and the Canadian Drug 

Expert Advisory Committee (Fischer, 2012). For example, within the UK, the most recent 

edition of the methods for technology appraisal by NICE advises that models should be used 

when all relevant data (i.e. comparators of interventions, healthcare costs and benefits over 

technology lifetime etc.) are not contained within a single trial, where patients in trials are not 

representative of real-world patients, where HRQoL and survival data are not collected within 

trials and also where treatment switching of patients occurs in trials (NICE, 2013, p. 44-45).  

 

There are a number of different types of models which have been employed within health 

economics that carry different assumptions when calculating outcomes. The simplest of these 

model types are known as cohort models, where the average expected cost and effects across 
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the population are calculated at the cohort, rather than individual level (Briggs et al., 2006). 

The simplest type of decision analysis cohort model is a decision tree, consisting of decision 

strategies from which outcome nodes (e.g. costs, QALYs) are calculated for each decision 

strategy. A decision node is then used to compare the outcome nodes from each decision 

strategy from a pre-defined decision rule by the decision-maker (Stahl, 2008). However, the 

simplicity of the tree does not allow recursion, which can make decision trees unwieldy 

(Barton et al., 2004b; Brennan et al., 2006). Therefore, Markov models are a simpler method 

to capture cyclical events within a decision strategy as an alternative cohort model to decision 

trees. In Markov models, each individual within a decision strategy is assigned to a finite 

number of states (e.g. well, sick, dead) over a fixed time period, with transition probabilities 

assigned between states, representing the likelihood of patients moving to different states or 

staying in the same state (Barton et al., 2004b). 

 

While Markov models readily allow calculations of recurring states, Markov models have no 

memory of the states individuals were in previously. Therefore, this Markov assumption of 

homogeneity of individuals within the same state can be overcome through more detailed 

individual sampling models using Monte Carlo simulation (Barton et al., 2004b). Within these 

models, individuals are processed one at a time, rather than in cohorts like decision trees or 

Markov models, allowing for the patient pathways to be reflected within the decision strategy 

(Briggs et al., 2006). Also, different models for infectious diseases have been implemented to 

reflect the dynamic nature of the progression of these types of diseases (Brennan et al., 2006; 

Roberts et al., 2007).  
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While there are benefits to the more complex individual sampling models and dynamic 

models, such models are more demanding on the amount of data required, the computational 

burden and the assessment of uncertainty for such models is much more demanding as a result 

(Briggs et al., 2006). Therefore, the choice of model for a given economic evaluation needs to 

be representative of the complexity of the condition, which should aid in deciding how simple 

or complex the representation of decision strategies are required to make that decision (Barton 

et al., 2004a).  

 

Outcomes within economic models are employed to capture the changes in health benefits 

throughout the period at which an intervention will benefit the patient population. While 

outcomes are preferably based on primary data, it is often the case that the quality part for 

calculating QALYs is not collected directly for a particular intervention. Therefore, measures 

which are not preference based are sometimes used to predict values within health related 

utility instruments such as the EQ-5D (Lin et al., 2013). This process of prediction is referred 

to as mapping or cross-walking within the literature (Brazier et al., 2010). With the growing 

recognition of the need for economic evaluation, this practice of mapping between 

instruments appears to be on a decreasing trend, as new health technology assessments are 

increasingly collecting HRQoL directly (Tosh et al., 2011). However, such procedures are 

often necessary for attempting to measure economic outcomes when no other data are 

available. 
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2.6 DECISION RULES IN HEALTH ECONOMIC EVALUATIONS 

There are a number of decision rules which, in theory, could be used to aid healthcare 

decision-making. Decision rules are generally based on aiding decision-making as to whether 

new interventions are worth the additional cost burden to the body in question (e.g. hospital, 

regional or national provision). For NICE, QALY scores are aggregated for the population 

under consideration with the costs and benefits combined by calculating a cost effectiveness 

ratio or cost per QALY. To compare differences between costs and effects for competing 

interventions, the incremental cost-effectiveness ratio (ICER) is applied to measure the cost 

per additional QALY gained for the more expensive and/or effective treatments (Drummond 

et al., 2005). The ICER for a given treatment is then compared with a shadow price of the 

budget of interest. This is known as the threshold ICER rule (Birch & Gafni, 2006). For new 

interventions to be recommended by NICE, the willingness to pay for an additional QALY 

must fall within or below the threshold range of £20,000-£30,000 (NICE, 2013). However, in 

exceptional circumstances, the willingness to pay for QALY gains is sometimes raised above 

the £30,000 threshold (NICE, 2013). A recent study has suggested that over four fifths (81%) 

of NICE decisions can be predicted by the prevailing threshold ICER rule of less than 

£30,000 per QALY gain (Dakin et al., 2013a). 

 

Another rule with the ICER is the league table rule, where interventions with the lowest 

ICERs are recommended until no more resources are available (Birch & Gafni, 2006). This 

type of analysis is better known as cost-effectiveness league tables, which compare outcomes 

for different patient groups in terms of costs per QALYs and have been applied within the UK 

previously (Williams, 1985; Maynard, 1991). However, the league tables approach came 

under heavy scrutiny (Drummond et al., 1993; Gerard & Mooney, 1993), which has led to the 
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ICER threshold rule as the dominant method for comparing interventions in health economics 

currently. Members of the DALY team have also attempted to implement the league table 

decision rule through what they refer to as generalised cost-effectiveness analysis (Tan-Torres 

Edejer et al., 2003).  

 

One alternative advocated is an incremental approach whereby only improvements over prior 

treatments could be recommended for treatment (Sendi et al., 2002). This incremental 

approach has recently been expanded so that the probability of ‘bad outcomes’ can be 

quantified through a loss function to aid resource allocation, by incorporating opportunity 

costs into the function so that the size of these outcomes (good or bad) are accounted for in a 

transparent manner (Gafni et al., 2013).  

 

2.7 CRITIQUING CURRENT HEALTH ECONOMICS PRACTICE 

While Section 2.5 showed the uncertainty in calculating accurate outcomes when modelling in 

economic evaluation, another concern relates to the three requirements for valuing outcomes 

(see Section 2.3.1) (Dolan et al., 2009). As was alluded to throughout the chapter, the QALY 

outcome, based on the extra-welfarism framework, is the primary economic outcome measure 

of health interventions. Both the theoretical grounding of the extra-welfarism framework and 

the evaluative space of the HRQoL within QALYs have been challenged from a number of 

different angles. In this section, the aim is to identify some of the main critiques of the QALY 

extra-welfarist perspective within health economics, with a particular focus on how 

alternative frameworks and outcomes have been used to address the issues identified. The 

section closes with a considered view as to why the QALY has managed to maintain the 
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position of primary economic outcome for measuring changes in health, despite these 

critiques. 

 

2.7.1 Critiquing the QALY: Evaluation Space 

The conventional QALY application in CUA is justified from the extra-welfarist framework 

developed by Culyer (Culyer, 1989). Culyer’s interpretation of extra-welfarism draws from a 

number of sources, including the capability theory of Amartya Sen and the need for healthcare 

provision to improve health (Culyer, 1989). This is the main rationale for justifying more than 

utility. However, in practice the conventional QALY is concerned with HRQoL alone. 

Preferences for different health states are obtained through the valuation exercises of TTO or 

SG for generic health instruments. By presenting the population with health states, the general 

population is presented limited health scenarios with generic HRQoL valuation exercises. 

This could lead to the so-called “focusing illusion” and may not fully capture the impact of 

the condition (Ubel et al., 2003). 

 

An additional issue with the focus on health only is the generalisability of QALYs beyond the 

health service to compare the benefits to society with other public interventions such as 

education, justice and transport. While there has been some interest in adopting the QALY 

measure within environmental economics (Hammitt, 2002; Chokshi & Farley, 2012) and 

crime (Dolan et al., 2005a), a health QALY across the whole public service is not feasible, 

nor sensible given the limited direct health benefits some important public interventions may 

have. The consensus within the health economics community is increasingly that the QALY is 
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a measure of health and not well-being more generally (Drummond et al., 2009), therefore 

limiting the role of the conventional QALY to healthcare only. 

 

A primary concern within the evaluative space of QALYs is the understanding of what health 

means. Traditionally the instruments which are used to calculate the quality part of the QALY 

are anchored on a scale of being dead (0) to full health (1) (Drummond et al., 2005). Much of 

the ethical debate focuses on the lower end of the scale, whether in fact there are health states 

worse than dead (Rawles, 1989). Another concern is the determination of full health, as the 

full health for an athlete who is able to complete a marathon is likely to be greater than the 

“full health” envisaged by the majority of the population when completing valuation tasks 

used to calculate full health for QALYs, such as the EQ-5D (Sullivan, 2011).  

 

An argument could be made that the welfarist approach is more generalisable across the 

whole public provision of services than the extra-welfarist QALY approach, as resource 

allocation decisions are not limited to the health benefits in WTP studies (Hammitt, 2002). 

However, for this to be unequivocally true, then the QALY would be the sole interpretation of 

an extra-welfarism framework. As Brouwer and colleagues (2008) show, the conventional 

QALY approach is just one interpretation of an extra-welfarist methodology. The capability 

approach, for example, does not exclude utility or life satisfaction from its calculation of a 

capability set (Sen, 1985), but does have a focus on more than one dimension of space to 

evaluate societal welfare. The focus on a uni-dimensional space is a critique that can be 

levelled equally with the QALY extra-welfarist framework as well as that of the WTP 

welfarist framework (Hurley, 1998).  
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While in some respects, the focus on maximising health through the health service makes 

intuitive sense, it is equally arguable that such a focus is not extra-welfarist per se, in the 

sense that the objective is not welfarist plus something additional. This has led to some health 

economists referring to the approach as non-welfarist (Birch & Donaldson, 2003; Morris et 

al., 2007). 

 

2.7.2 Critiquing the QALY: Underlying Assumptions 

Another key criticism of the QALY as the basis for aiding decision-making focuses on what 

the overall objective of healthcare provision should be. The objective of maximising health is 

embedded within the QALY extra-welfarist approach (Culyer, 1989; Garber et al., 1996). The 

criterion that a QALY is a QALY is a QALY, irrespective of who are the QALY gainers has 

caused much of the criticism with the current health economics approach. Challenges have 

been made as to whether QALY maximisation reflects societal preferences for health 

maximisation as QALYs infer (Dolan et al., 2005b). There have been many claims on the 

basis of differing arguments based on ethics, equity and equality which have challenged the 

QALY assumption that all QALYs are equal and the objective of healthcare is to maximise 

QALYs. 

 

Equity is an issue because QALY gains are considered equivalent irrespective of age, prior 

health state or severity of illness (Nord, 1999). Three notable challenges to this basis have 

been made within the health economics literature, all of which focus on prioritising those in 

their earlier stages of life. The SAVEs outcome, for instance, was the first example of 



 

43 
 

attempting to incorporate priority of saving the life of a young person as the optimal objective 

as to which every other health service intervention should be compared (Nord, 1992).  

 

Issues of incorporating age is highlighted by the fair innings approach, in which those who 

have lived a relatively long lifetime (e.g. 70 years) are given lower priority for health 

interventions compared with those who had failed to reach their fair innings (Williams, 1997). 

Some argue that the QALYs indirectly account for this type of argument given that older 

people are likely to gain fewer QALYs than younger people, as their potential for more 

QALYs is less (Harris, 1987) makes the role of incorporating this kind of equity argument 

less compelling.  

 

Incorporating age weights is an issue captured within the DALY outcome, where more weight 

is given to individuals who are likely to have a caring responsibility for younger and older 

adults, between the ages of twenty and forty (Fox-Rushby, 2002).  

 

Severity of illness is also seen as a primary concern when measuring the benefits from an 

intervention. Erik Nord and colleagues have been prominent advocates of this approach. They 

argue that a fairer way to set resource allocation decisions is by valuing the avoidance of 

severe conditions, rather than the benefit of treatment from such conditions (Nord et al., 1999; 

Nord, 1999; Nord et al., 2010). In certain aspects, there are some similarities between the 

arguments by Nord and colleagues and the rule of rescue, which states that those whose lives 

are at risk should be prioritised above all others (McKie & Richardson, 2003). A call for a 
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rule of rescue was primarily driven by QALY calculations which appeared to favour minor 

treatments over life saving action (Hadorn, 1991a). 

 

There are many other aspects where the QALY maximisation principle has been the target of 

criticism. For instance, special treatment has been proposed for orphan drugs and rare 

conditions and these are currently more likely to be funded than other treatments within the 

UK (McCabe et al., 2005a). However, this would appear to be in conflict with those that 

propose the societal distribution of health which aims to reach as many people as possible 

(Dolan et al., 2005b). The role of the individual in their own health state also appears to show 

varying instances of how people would prioritise against those who are responsible for their 

health state (Dolan & Tsuchiya, 2009). End of life care (Round, 2012), social care (Al-Janabi 

et al., 2011) and process of care (Brennan & Dixon, 2013) are other areas where the QALY 

health maximisation objective has been questioned because healthcare provision may not be 

primarily focused on the maximisation of health over time. 

 

2.7.3 Critiquing the QALY: Decision Rule 

Both ICER decision rules discussed in Section 2.6 (i.e. threshold rule and league table rule), 

which are used to show efficient allocations of QALYs, have come under scrutiny in the 

health economics literature. The ICER threshold rule relies on divisibility and constant return 

to scale, which in practice would require an infinite supply of resources and a constant 

marginal opportunity cost (Sendi et al., 2002). This does not reflect the reality for decision-

makers faced with scarce resources for competing interventions (Birch & Gafni, 2003). The 

league table approach requires perfect information on all interventions to allocate resources 
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efficiently, which is rarely available within a national healthcare system for all interventions 

(Hutubessy et al., 2003) and there are difficulties of accounting for uncertainty within this 

framework (Evans et al., 2006). Similarly, mathematical integer programming has been 

suggested as another alternative (Birch & Donaldson, 1987; Stinnett & Paltiel, 1996), but this 

approach also requires perfect information on the costs and benefits of all interventions for 

efficient resource allocation. While the incremental approach has been suggested as an 

alternative (Sendi et al., 2002), this has rarely been applied in practice and has been criticised 

because of its inability to account for all potential efficiency gains (Lord et al., 2004). More 

recent research may make the incremental approach more practical for decision-makers 

(Gafni et al., 2013).  

 

2.7.4 The Durability of QALYs  

Notwithstanding the alternative outcomes and opposition to the QALY, the QALY remains 

the primary health economic outcome measure within the UK, through NICE, and also in the 

Canadian (CADTH, 2006) and Australian (Pharmaceutical Benefits Advisory Committee, 

2008) health systems for assessing new technologies as well.  

 

There are a number of examples of countries which have rejected the use of QALYs for use in 

decision-making in health. This includes Germany which has explicitly rejected the use of 

QALYs in favour of an efficiency frontier approach for assessing new pharmaceuticals (Caro 

et al., 2010) and France which also does not use QALYs (Holmes, 2013). The role of the 

QALY in cost-effectiveness league tables, which ranked health treatments against one another 

in terms of costs per QALY (Maynard, 1991), caused much controversy in decision-making 



 

46 
 

in the United States (Drummond et al., 1993). However, there are signs of a relaxation of 

opposition to the QALY in the United States to some extent (Neumann & Greenberg, 2009). 

 

Even within some countries where a sole reliance on QALYs has been rejected, they have 

continued to play a role in the evidence base for making decisions. There are two European 

examples of this. In the Netherlands, QALYs are used in an approach known as proportional 

shortfall, which combines the maximisation of QALYs with the equity argument by Williams 

for a fair innings (Stolk et al., 2004; van de Wetering et al., 2013). In Norway, alongside cost-

per-QALY calculations are supplemented by a scale of severity of the condition in the final 

decision (Nord, 2012). So, even when the QALY decision rule is objected to, there appears to 

be a willingness to continue to use the outcome. 

 

2.8 CONCLUDING COMMENTS 

This chapter has highlighted the main methods of measuring outcomes for assessing health 

benefits which are applied by health economists in economic evaluations. The extra-welfarist 

framework using the QALY is elaborated in detail. While there are challenges to the 

evaluative space and decision rules from which the conventional QALY is applied, the QALY 

as a measure of health has withstood many of the challenges and remains the primary method 

for measuring the benefit associated with health interventions in economic evaluations. The 

QALY as currently formulated, however, is a measure of health and not a broader measure of 

well-being (Drummond et al., 2009). Excluding the application of WTP in health economics 

(Frew, 2010), no other outcome measures discussed here have attempted to measure anything 

other than health within the outcome measure. A broader benefit outcome measure of well-
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being may address some of the challenges to the QALY methodology in its current form (as 

outlined in Section 2.7), and it is to that area, with a focus on capability measures, that the 

thesis now turns. 
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CHAPTER 3. CAPABILITY, ECONOMICS AND HEALTH 

3.1 INTRODUCTION 

In the previous chapter, the current theory, evaluation frameworks and outcomes of health 

economic evaluations were explained in detail. It was shown that there are many challenges in 

determining the appropriate outcome measure to use and how it should be implemented to aid 

decision-making across a health service. In this chapter, a possible alternative theoretical base 

for conducting evaluations for aiding decision making in health is explored. 

 

In Section 3.2 the capability approach proposed by Amartya Sen, Nobel Laureate in 

Economics for his contribution to welfare economics in 1998, is introduced. Through his 

many normative works (Sen, 1985; Sen, 1992; Sen, 1993; Sen, 2009) on the problems of 

using welfare economics as the theoretical basis for economic evaluation, Sen provides an 

alternative in the capability approach. This is explored in detail in that section. Also 

considered in Section 3.2 is a comparison of the capability approach and the extra-welfarist 

basis for health economic evaluations. As extra-welfarism differs notably from standard 

welfare economic theory (Brouwer et al., 2008) and since Sen’s critique is primarily of 

welfare economic theory, a comparison between the capability approach and extra-welfarism 

is required to review whether Sen’s criticisms of welfarism are also applicable to extra-

welfarism as currently practiced within health economics. 

 

In Section 3.3 the focus moves on to those within the capability approach who have 

specifically conceptualised the approach for health. Both the works of Ruger (2010a) and 
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Venkatapuram (2011) are discussed in detail here, and critiques of their conceptions of the 

capability approach to health for practical application within an evaluation format are 

provided. 

 

An analysis of previous attempts to incorporate the capability approach within health 

economics is presented in Section 3.4. The focus is directed towards two notable attempts to 

re-interpret the QALY as an outcome measure that is compatible with the capability approach. 

These attempts, as well as other suggestions within the health economics literature, are 

explored here. 

 

In Section 3.5 the focus is on the instruments that have been developed which have attempted 

to capture capability for use in aiding decision-making and healthcare resource allocation 

decisions. The three most developed questionnaires for health and social care that have links 

with the capability approach are of central importance here. One method relies on a capability 

list to design the appropriate questionnaire. Another interpretation has drawn on the 

capabilities that are of most relevance to the patient population at hand. The final method 

involves developing capability questionnaires for social care. Questionnaires related to each 

approach are explained in detail.  

 

Finally, in Section 3.6, the chapter closes with a summary of the previous sections and areas 

which require further research so that a capability perspective can be adopted within an 

appropriate framework to aid decision-making. 



 

50 
 

3.2 WHAT IS THE CAPABILITY APPROACH? 

In this section, the objective is to highlight some of the key arguments typically used against 

the current approaches to health economic evaluation (i.e. welfarism & extra welfarism) based 

on the beliefs of an alternative theory as a normative basis for evaluation, which is referred to 

as the capability approach. The basic concepts and ideals upon which the capability approach 

is founded are explored in detail in Section 3.2.1. Section 3.2.2 presents an investigation of 

the differences between the capability approach to evaluation and the current health economic 

evaluation techniques which are standard practice at present.  

 

3.2.1 Theoretical Argument against Welfare Economics: Amartya Sen and the 

Capability Approach 

Amartya Sen is the philosophical and theoretical inspiration for the capability approach. 

Throughout his career in economics, he has been a fierce critic of the utilitarianism agenda 

that has dominated economic policy since the end of World War II (Sen, 1979). From his 

early mathematical formulations on social choice theory (Sen, 1970) to his most recent 

writings focusing on social justice (Sen, 2009) a dominating theme of his work has been to 

expose the limitations of the Pareto/welfare economic approach to evaluation. Since 1979, 

when he first asked the question “Equality of What?” (Sen, 1980), the capability approach has 

been constructed and formulated into a normative philosophical basis (Sen, 1985; Sen, 1992; 

Sen, 1993). Today it provides an alternative way of analysing important issues related to 

public policy, and particularly relevant to this thesis, healthcare. 
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The capability approach has been defined as follows: 

“The capability approach is a broad normative framework for the evaluation and 

assessment of individual well-being and social arrangements, the design of policies, 

and proposals about social change in society.” (Robeyns, 2005b, p. 94) 

 

3.2.1.1 A Primer in Capability Terminology 

There are three key concepts which dominate the capability literature that need to be defined 

before exploring the approach any further. Whilst these three definitions are related, in the 

sense that they all focus on individual well-being, they are important concepts independently.  

The three central definitions within the capability approach are: 

 Functionings: 

“represent parts of the state of a person – in particular the various things that he or 

she manages to do or be in leading a life” (Sen 1993, p. 31) 

 Capability:  

“the various combinations of functionings (beings and doings) that the person can 

achieve. Capability is, thus, a set of vectors of functionings, reflecting the person’s 

freedom to lead one type of life or another…to choose from possible livings”  

(Sen 1992, p.40) 

 Agency: 

“the goals that a person has reason to adopt, which can inter alia include goals other 

than the advancement of his or her own well-being” (Sen 1993, p. 35) 
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The distinction between functionings and capabilities is crucial to understanding how 

individual welfare through the capability approach is assessed. Examples of functionings 

range from basic achievements in life such as being well-nourished or avoiding premature 

mortality, to achievements which vary across different cultures, such as having self-respect 

(Sen, 1992).  

 

The capability an individual has, relates to his or her ability to achieve valuable functionings 

in his or her life. Functionings for individuals can also include income or utility (in terms of 

desire fulfilment), but Sen, and others, believe that focusing on one of these issues alone is 

inadequate for assessing individual or societal welfare (Sen 1985). Instead, Sen states the 

focus should be on the capability to achieve various valuable functionings. This has been 

termed as the “capability criterion” when evaluations are made using Sen’s theoretical basis 

(Gasper, 2007). The focus of analysis should not be on well-being as such, but rather on the 

opportunity to achieve such well-being (Sen, 1985).  

 

To understand the capability approach by the definitions of functionings and capabilities 

alone, however, does not give a complete picture of the theoretical basis of the approach. 

What is key and unique within this theory is the role of “agency”
2
. Agency represents the 

opportunity to achieve well-being, but because an individual, as an agent of their values, can 

                                                 
2
 The numerous meanings of words like “agency” and “capability” are of considerable angst to Sen in his 

writings. Indeed, Sen (1993, p. 30) wishes to have phrased terms, in particular capability differently, which may 

have led to less confusion of his theory. “Agency” as defined by Sen is not the same as agency usually defined 

in health economics, which refers to the agency relationship, for example, when a doctor makes decisions on 

behalf of the patient, acting in the patients best interest (Mooney & Ryan, 1993). 
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have reasons to value goals which may harm their own well-being, agency can increase while 

the functionings or capabilities of the individual may decrease.  

Sen (1992) states:  

“A person as an agent need not be guided only by her own well-being.” (Sen 1992, p. 

56)  

The pursuit of agency expansion, which can damage individual well-being, does not refer to 

irresponsible acts of social behaviour which an individual may have reason to value (e.g. 

being drunk and disorderly, consuming illegal drugs etc.). Alternatively, agency in Sen’s 

approach references issues where capabilities, not necessarily one’s own, may be limited and 

where one feels so strongly that action must be taken, be it protesting against political 

oppression or sacrificing one’s career in an advanced economy to help others in the 

developing part of the world (Sen, 1992). 

 

3.2.1.2 Evaluation Base of the Capability Approach 

Now that the three underlying concepts (capabilities, functioning and agency) have been 

introduced, it is possible to look more closely at the detail behind the key facets of the 

capability approach. Sen’s capability approach focuses on how the three main foci of 

functionings, capability and agency, affect an individual’s well-being, not just in terms of 

specific functionings, e.g. income, but in a multi-dimensional fashion that influences all 

relevant spaces for assessing welfare. A capability evaluation, thus, focuses on an individual’s 

capability set, i.e.: 

“capability is a set of such points (representing the alternative functioning n-tuples 

from which one n-tuple can be chosen)” (Sen 1993, p. 38). 
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There are two key distinctions within a capability set: (1) “the promotion of the person’s well-

being” versus “the pursuit of the person’s overall agency goals” and (2) “achievement” versus 

“freedom to achieve” (Sen, 1993). The first distinction concerns where the pursuit of a 

person’s agency goals may conflict with the promotion of one’s well-being because the 

person feels strongly enough to risk their well-being in pursuit of their agency goals. The 

second distinction is in relation to what is at the heart of the evaluation process: what a person 

has achieved versus what a person has the freedom or capability to achieve. “Achievement” in 

this sense refers to the functionings which affect well-being that have been realised by the 

individual, whilst the freedom to achieve is related to the choices available (and possible 

limits to choice) which have an impact on an individual’s functioning achievement. 

 

Following on from these two distinctions within the capability set, Sen (1992) pin-points four 

options for evaluation:  

 well-being achievement;  

 agency achievement;  

 well-being freedom;  

 agency freedom. 

 

The relationships between well-being and agency, and achievement and freedom to achieve, 

are the key dynamic interactions that influence how the capability set is measured, which can 

be done under the four different headings concerning individual “advantage” outlined above. 

This approach allows for the possibility to measure how the achievements were reached and 
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not just the achievements themselves, which overcomes one of the main critiques of current 

approaches within welfare economics.  

 

Even though Sen refers to his theory as “capability”, what he is really trying to measure is the 

“freedom” or “advantage” an individual has in life. When Sen refers to freedom, it is not a 

generic statement that can be applied differently in varying scenarios but relates specifically 

to what he defines as “effective freedom”: 

“If the levers of control were used by those in charge of them to, say, promote 

epidemics, rather than to eliminate them, our ‘freedom to control’ would not be 

changed (i.e. would continue to be absent) but our ‘effective freedom’ (in particular, 

the freedom to live the types of lives we would choose to lead) would be severely 

compromised” (Sen, 1992, p.66) 

 

Figure 2 summarises the capability approach in relation to the ways that “effective freedom” 

can be assessed. The capability approach, in theory, allows for factors generally not 

considered when measuring individual well-being, such as the agency of a person, and the 

freedom to choose. However, assessments rarely consider all four forms of welfare 

assessment simultaneously. For example, capability researchers have argued that in many 

situations a focus on functioning or well-being achievement is of primary importance for 

particular analysis (Robeyns, 2005b; Robeyns, 2006). 
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Figure 2 Options for assessing societal welfare in the capability approach 

Welfare of: 

Individual A 

 

 

 

 

 

3.2.1.3 Early Applications of the Capability Approach 

Since the capability approach allows for a broader intake of information which has an impact 

on individual well-being, it is not surprising that the approach has been applied within a wide 

variety of disciplines. One of the first, and most recognisable applications of the approach was 

developed by Sen and a Pakistani economist, Mahbub ul Haq, who established the Human 

Development Reports (HDR) for the United Nations Development Programme (UNDP) in 

1990 (ul Haq, 1990). The Human Development Index (HDI), now described annually within 

these reports, compiles measures relating to health (life expectancy at birth), income (Gross 

Domestic Product or GDP per capita) and education (combination of adult literacy rate and 

school enrolment), rather than focusing on a single dimension for measuring a country’s 

progress (e.g. GDP) to better understand “the real wealth of nations” (ul Haq, 1990). At the 

time of the first reporting of the HDI, this represented a significant departure in the way a 

country’s progress could be assessed year on year. 

 

Process of welfare: Welfare Assessment: 

Agent (where Individual A 

chooses their own functionings) 

Capability set for Functioning Fx: 

Cs(Fx) (Sen, 1999) 

f1  = functioning achieved 

from capability set (Cs) 

Agency Freedom 

Well-Being Freedom 

Agency Achievement 

Well-Being Achievement 



 

57 
 

The HDI has shown that a uni-dimensional measure for development may not capture the 

whole picture of development in terms of societal progress. One example of the frailty in 

analysing national income data alone is provided by Saudi Arabia, which scores very well in 

terms of GDP, but when the other issues of measurement in the Human Development Reports 

are included (including adult literacy rates, child mortality rates), the society is not so well-off 

as it might appear if the focus was purely on economic progress (Alkire & Deneulin, 2009). 

 

3.2.1.4 Critiques of Applying the Capability Approach Quantitatively 

Sen’s philosophical theory is complex and is underspecified for practical policy evaluation, so 

there are a number of potential conceptual difficulties that arise for researchers in practice. 

These difficulties are highlighted in detail by Robeyns (Robeyns, 2005b). 

  

3.2.1.4.1 Functionings or capabilities? 

Firstly, there is a choice about whether the analysis should focus on individual functionings or 

capabilities. Most of the empirical research within the capability approach, particularly in the 

early applications, has focused exclusively on functioning achievement (Kuklys & Robeyns, 

2005). This has been largely due to the difficulty with measuring capability (Krishnakumar & 

Ballon, 2008) and agency (Alkire, 2009) using data routinely collected for other purposes. 

More theoretical arguments against measuring capabilities come in the form of a welfare 

economics perspective with regard to the expansion of the capability set. The expansion of the 

capability set alone may not subsequently enhance the person’s functioning well-being, and 

can in fact decrease functioning well-being with the number of choices a person may now 

have to make over functionings which may have a very small impact on a person’s life 
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(Cohen, 1993). However, Sen was well aware that this misinterpretation could surface, and he 

tried to counteract this problem by excluding the word choice from most of the literature 

around the capability approach. Instead he relied on the use of the word freedom more often 

than not and hoped that this would clear up any misconceptions with regards to choice: 

“Actually the capability approach recognizes that the goal is not to expand the 

number of choices – it is to expand the quality of human life” (Alkire & Deneulin, 

2009, p. 34) 

 

3.2.1.4.2 Which capabilities/functionings to measure? 

The second issue concerns the choice about which capabilities or functionings to focus on 

within an evaluation. The breadth of the capability approach is a strength in that it allows a 

vast array of information to be captured, but it is also regarded as one of the main weaknesses 

of the framework (Sugden, 1993). The lack of identified specific capabilities that are inherent 

when applying the approach and that different capabilities may be of more priority in different 

scenarios was a distinctive criticism of Sen’s theory in practice (Robeyns, 2005b). Table 1 

gives three examples of capability lists developed within the capability approach, including a 

list of “instrumental freedoms” from work by Sen (Sen, 1999). 

 

Martha Nussbaum (Nussbaum, 2000; Nussbaum, 2011), a leading scholar and philosopher 

within the capability approach, has been one of the most notable critics of this problem with 

the approach and consequently she has compiled a list of ten ‘central human capabilities’ 

(Nussbaum, 2000, pp. 78-80) (see Table 1). Nussbaum’s list aims to be comprehensive in 
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including all capabilities that matter for human life. However, others have argued that a more 

deliberate and procedural process to reflect important capabilities in different contexts 

(Alkire, 2002; Robeyns, 2005b). An example of one of these context specific lists was 

developed by Robeyns to assess gender inequality in developed societies (Robeyns, 2003) 

(see Table 1).  

 

Whilst aiming to be comprehensive, Nussbaum’s list of ten central human capabilities is not 

appropriate for application in all areas of evaluation, particularly in context specific 

evaluations (e.g. “care for other species” would not generally be seen as an appropriate 

criterion by which to evaluate healthcare interventions). Indeed, Sen argues against the use of 

a pre-determined list as too constraining (Sen, 2004). Robeyns’ (2005b) advice is to be as 

explicit as possible about the choice included in each given scenario, as well as providing a 

clear rationale for that choice.  

 

Table 1 Examples of Capability Lists 
Developer Sen (1999) Nussbaum (2000) Robeyns (2003) 
Description Instrumental freedoms “central human capabilities” 

for a good life 

Assessing gender inequality in 

developed nations 

Capability:  Political freedom 

 Economic 

facilities 

 Social 

opportunities 

 Transparency 

guarantees 

 Protective 

security 

 Life 

 Bodily health 

 Bodily integrity 

 Senses, imagination 

and thought 

 Emotions 

 Practical reason 

 Affiliation 

 Other species 

 Play 

 Control over one’s 

environment 

 Life and physical health 

 Mental well-being 

 Bodily integrity and 

safety 

 Social relations 

 Political empowerment 

 Education and 

knowledge 

 Domestic work and non 

market care 

 Paid work and other 

projects 

 Shelter and environment 

 Mobility 

 Leisure activities 

 Time autonomy 

 Respect 

 Religion 
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3.2.1.4.3 The individual as the focus of analysis 

The third issue of concern relates to the interpretation of individualism in the capability 

approach and the effect on the aggregation of capabilities across a population. A distinction is 

made as to what type of individualism is important in the capability approach by Alkire & 

Deneulin (2009): 

“The capability approach thus does not defend methodological or ontological 

individualism. But even if we are highly interested in groups, the capability approach, 

as initially framed by Sen, takes the normative position of ‘ethical individualism’ – the 

view that what ultimately matters is what happens to every single individual in a 

society.” (Alkire & Deneulin, 2009, p.35) 

 

While this specific kind of ethical individualism takes into account societal structures and 

constraints by theoretically distinguishing functionings from capabilities (Robeyns, 2005b, 

p.108), some believe that ethical individualism is not a sufficient requirement in measuring 

capabilities and that any measurement of individualism should also include ontological 

individualism, a measurement of: 

“nothing more than the sum of individuals and their properties” (Alkire & Deneulin, 

2009, p.35) 

 

However, most scholars within the capability literature “embrace ethical individualism” 

(Robeyns, 2005b, p.109) and the belief remains that the capability approach addresses the 

issues of importance concerning individual well-being. This offers a challenge to those 



 

61 
 

assessing societal welfare across populations who want to embrace the capability approach, 

but require a summary measure of some kind to compare between populations. However, as 

the example of the HDI and the focus on functioning variables within the literature, the 

theoretical richness of the capability approach has been interpreted for practical empirical 

applications to add a role for the theory to influence decision-making and public policy within 

a summary index. 

 

3.2.1.4.4 Critiquing the link between the HDI and the capability approach 

There are criticisms against the summation of the capability approach within a single index 

(Fukuda-Parr, 2003). It has also been argued that including a measure of income within an 

index, such as the HDI, is counter-intuitive in providing an alternative evaluative base to a 

uni-dimensional focus on human progress from welfare economic measures such as Gross 

Domestic Product (GDP) (Gasper, 2007). However, as much as the QALY has put health 

economics on the policy map, the HDI has helped to show that the capability approach can be 

applied as an alternative theoretical basis to welfare economics. 

 

3.2.2 How is the capability approach different from health economic theory? 

While the capability approach is primarily a critique of the use of welfare economic 

evaluation methods in assessing human well-being, it is important to note that the foundations 

of extra-welfarism, in health economics, derive in part from the capability approach (Culyer, 

1989; Brouwer et al., 2008).  
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The underlying theory of welfarism was explained in detail in Chapter 2. The practical 

examples of this application within the health economics field have focused on the economic 

evaluative practice of cost-benefit analysis (Mishan, 1988) where the most common outcome 

measurement has been with the use of the willingness-to-pay method (McIntosh et al., 2010). 

There have been notable limitations with this method beyond Sen’s critique of the welfare 

economics, including the use of stated preference of individuals for treatment in areas where 

they may not be able to weigh up alternative options realistically because of a lack of 

knowledge within the field (Cookson, 2003) and also that such data gathering is likely to 

favour individuals with the largest income, as they are likely to put a higher value on health 

treatments than those on modest or low incomes (Hammitt, 2002). 

 

Extra-welfarism, as it is commonly known in health economics, has tried to move away from 

some of the problems associated with the normative foundations of welfarism to be more 

useful to healthcare decision-makers (Sugden & Williams, 1978) and to align itself more 

closely with the capability approach (Culyer, 1989). Under extra-welfarism, health economics 

has tried to avoid some of the problems associated with cost-benefit analysis in healthcare. 

The main priority of “extra-welfarism” focuses on the incorporation of information other than 

utility for consideration in evaluation (Culyer, 1989). While this would be referred to as the 

“extra” part of the extra-welfarism approach, it is also known as non-welfarism in welfare 

economics, as it moves away from utility as the sole measurement of individual well-being 

(Morris et al., 2007). 

 



 

63 
 

Although Culyer’s (1989) extra-welfarism draws on the capability approach, a number of 

health economists have highlighted that the full implementation of Sen’s concepts has not 

taken place with extra-welfarism theory as currently practiced (Cookson, 2005b; Coast et al., 

2008d) . Many of the key aspects of welfarism theory are still intact, which contradicts Sen’s 

capability theory. While the focus of welfarism is on utility maximisation, extra-welfarism, 

and in particular cost-utility analysis (using the QALY as the outcome measure) focuses 

primarily on health maximisation (Coast et al., 2008d). Even though this may be considered 

by some, or even many, as a superior basis for evaluation within health economics (Williams, 

1985; Gold et al., 1996; Lipscomb et al., 2009; Edlin et al., 2013), it does not incorporate 

some of the main theory which the capability approach is based on, such as the ability to 

incorporate more than one dimension of individual well-being (Coast et al., 2008c).  

 

Therefore, the “extra-welfarism” approach could favour treatments that are supposedly more 

beneficial in CUA, but could forgo information of importance to well-being freedom, such as 

the loss of capability which is not captured when looking at health only. As Sen points out in 

much of his analysis, utility, in terms of desire fulfilment, is an important functioning for 

individual well-being but it is not the only factor and as such not sufficient as the sole basis of 

analysis (Sen, 1992). Similarly, it is argued here that while achieving the best health state may 

be important to an individual, it is not the only factor which affects well-being freedom for 

that person.  

 

Another aspect of the capability approach which extra-welfarism does not adopt in its 

evaluative process is the actual evaluation of capabilities itself (Coast et al., 2008d). However, 



 

64 
 

this limitation has not been restricted to health economics alone, where much capability 

analysis relies on measuring functioning rather than capability (Robeyns, 2006). The focus of 

the extra-welfarism approach remains largely on functionings, specifically health functioning. 

This can be seen quite clearly in the common outcome measurement used under extra-

welfarism theory, the QALY, which measures quality of life by the impact a treatment has on 

improving health function and not broader well-being (Drummond et al., 2009).  

 

A final feature which is not addressed in extra-welfarism is the issue of agency, which was 

raised in Sen’s approach. While there have been attempts to conceptualise how this could be 

taken into account in relation to health policy (see Section 3.3), there has been difficulty in 

operationalising such considerations for evaluation. Again, this is not limited to health 

economics, but is a broader obstacle for researchers wanting to operationalise the capability 

approach (Alkire 2009).  

 

3.3 CONCEPTUALISING THE CAPABILITY APPROACH FOR ASSESSING 

HEALTH 

While the capability approach can be applied across a wide range of topics and disciplines, 

the main focus of this section is to analyse the literature which has conceptualised the 

capability approach within health. The two primary conceptualisations of the approach to date 

are presented within Sections 3.3.1 and 3.3.2. In Section 3.3.3 a critique of the two 

conceptualisations is presented from the standpoint of applying the conceptualisations within 

an evaluation framework.  
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3.3.1 Ruger: Health and Social Justice 

Arguably the most comprehensive attempt to develop the capability approach within the fields 

of health ethics, policy and law, has been made through numerous studies over a decade by 

Jennifer Prah Ruger (Ruger, 1998; Ruger, 2004; Ruger, 2006; Ruger, 2010a; Ruger, 2010b; 

Ruger, 2011; Ruger, 2012). Recently, Ruger has compiled her attempts within a book (Ruger 

2010a) to provide a single conceptualisation of the theoretical justification for what she calls 

the “health capability paradigm” (Ruger 2010a & 2010b).  

 

While Ruger’s argument for Health Justice appears on first viewing to be a very complex 

collection of ideas, theory and applications across a wide variety of disciplines that are not 

easily digestible (Reinhardt, 2011), the health capability paradigm can be broken down into 

four distinct parts. The health capability paradigm consists of a number of (1) objectives; (2) 

rules for decision making (3) application requirements and (4) examples of how applications 

ought to be developed (see Figure 3). 

 

3.3.1.1 Objectives of the Health Capability Paradigm 

There are a number of objectives within the health capability paradigm. The primary objective 

is the promotion of human flourishing, an Aristotelian understanding of the good life, 

combined with health capabilities, which includes Sen’s notions of capability, functioning and 

agency, specifically applied to health. The prioritisation of ‘central’ health capabilities is said 

to take precedence in this paradigm over ‘secondary’ capabilities. Ruger defines the two 

central human capabilities as: 

“the capability to avoid premature mortality and the capability to avoid escapable 

morbidity” (Ruger, 2010a, p. 61)  
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Figure 3 The Health Capability Paradigm (Ruger 2010a) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OBJECTIVES 

1. Promote human flourishing (in Aristotelian terms) and health 
capability (including health achievement and health agency) 

2. Prioritization of ‘central’ health capabilities (i.e. avoiding premature 
death and escapable morbidity) 

3. Equality in health measured by “shortfall equality” of health capability 

 

DECISION MAKING 

1. Collective Agreement and Social Decision Making 
through Incompletely Theorized Agreements (ITA) 

2. Shared Health Governance  
3. Joint scientific (consequential) and deliberative 

(procedural) approach 

 

REQUIREMENTS 

1. Public Moral Norms – buy in from general population of 
“public norms” essential. (e.g. Universal Health 
Insurance in the U.S. would require the rich and healthy 
to be willing to pay more for this type of health system.) 

2. Social determinants of health to be assessed at the 
individual level 

 

APPLICATIONS 

1. Equal access to “high-quality care” (as opposed to a ‘decent minimum’, 
‘adequate care’ or ‘tiered health care’) 

2. Responsibility and Health – enhancing individual responsibility through 
increased health agency 

3. Universal Health Insurance – “essential for human flourishing” 
4. Opportunity costs and efficiency – CMA and CEA acting as “complement” 

and “follow-up” to clinical data, not vice-versa 
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However, this is not a very helpful objective for allocating resources as the majority if not all 

interventions are likely to have an impact on one or both of the above “central” health 

capabilities. The most intriguing objective of Ruger’s framework is her objective for equality 

in health, which is called “shortfall equality” in health capabilities, i.e.: 

“the shortfalls of actual achievements from their respective maximal achievements” 

(Sen, 1992, p. 90).  

 

This is proposed as an alternative to “attainment equality”, the levels of achievements actually 

attained (Sen, 1992). Ruger argues where the former may be more beneficial than the latter 

when evaluating health capabilities: 

“This (shortfall equality) might be particularly relevant for assessing health 

capabilities  of people with disabilities because it accounts for differences in the 

maximal potential for health functioning without ‘levelling down’ achievement goals 

for the entire group” (Ruger 2010a, p.90)  

 

Such an approach in practice would be interesting when assessing health capabilities. 

Unfortunately, there is no clear example within Ruger’s (2010a) work as to how it would be 

applied to prioritise one group of individuals over another. 
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3.3.1.2 Decision Making Rules in the Health Capability Paradigm 

How Ruger plans to see through these objectives requires a number of decision making rules 

to be operated simultaneously. First, there is a need for a joint social decision-making 

framework within a society in what Ruger refers to as “shared health governance” (Ruger 

2010a; 2011). This system of collective social governance across society requires:  

“individuals, providers, and institutions work together to empower individuals and 

create an environment for all to be healthy” (Ruger, 2010a, p.173) 

  

The shared health governance process is founded upon a joint scientific (or consequential) and 

deliberative (or procedural) approach to cooperating on the appropriate allocation of resources 

for a given society (Ruger, 2010a). Shared health governance, as Ruger (2011) describes, 

combines the rationality of economic game/cooperation theory with the field of ethics, so that 

responsibility of resource allocation is a part of national to individual governance, to achieve: 

 “the alignment between the common good and self-interest” (Ruger, 2011, p. 32) 

 

As a method for solving conflicting conceptions on resource allocations, consensus within 

shared health governance is made through a social choice theory solution known as 

“incompletely theorized agreements” (Ruger, 2006; Ruger, 2010a). Incompletely theorized 

agreements (ITA) is a concept primarily used within aiding decision-making in law (Sunstein, 

1995). ITA, as detailed by Ruger (2010a), consists of three forms of agreements.  
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The first type of ITA are “incompletely specified agreements”, which occur when there is 

agreement on a general high level principle, but disagreement on mid-level associated 

principles. For example, people may support good health, but disagree on how good health 

could be achieved (Ruger, 2010a, p. 71).  

 

The second type of ITA, called “incompletely specified and generalized agreements”, 

involves an agreement on a mid-level principle, but where there is disagreement on how this 

principle can be achieved. An example is that people may agree on Universal Health 

Insurance, but not on a theory of equality or public policy about how it should be 

implemented (Ruger, 2010a, p. 72).  

 

Finally, “incompletely theorized agreements on particular outcomes” is used to aid decision-

making when agreement is reached on low-level principles, but which are perhaps not 

justifiable by a single higher principle. This happens when people might agree on a particular 

judgement, but for varying reasons (Ruger, 2010a, p. 72.).  

 

Ruger (2010a) believes that the ITA approach could have a place in setting public policy, and 

particularly for setting policy within the health capability paradigm. This is because the likely 

interpretation of health capability will be different among individuals within a particular 

population. The ITA approach also adds flexibility when making decisions where: 

“different paths lead to the same conclusion” (Ruger, 2010a, p. 74) 
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3.3.1.3 Application requirements in the Health Capability Paradigm 

For the health capability paradigm objectives and decision making practices to be met in 

practice, the theoretical argument of the approach needs to be simultaneously equipped with a 

certain level of general population consensus that such an approach is correct. Ruger’s 

objective of health capability (including health agency and health functioning) for public 

policy could not be implemented in practice without a general consensus that health capability 

was generally agreed upon within society as something worth pursuing. Ruger (2010a) refers 

to this societal consensus as “public moral norms”. For example, there would need to be an 

ethical commitment at a national level to finance a Universal Health Insurance scheme in the 

United States, a commitment to collective action for public involvement (Ruger, 2010a, p.14).  

 

Additionally, in helping to achieve the objectives of the health capability paradigm, the social 

determinants of health need to be assessed on an individual basis (Ruger, 2010a). Ruger 

appears to reject the pursuit of reducing socio-economic inequalities (i.e. health and income) 

in improving societal welfare, as advanced by others (Daniels et al., 2000). However, it is not 

entirely clear why this is objected to in the health capability paradigm. 

 

3.3.1.4 Applying the Health Capability Paradigm in practice 

 No matter how theoretically appealing some may find the health capability paradigm, the 

ability to apply the theory into practice is essential. Four examples of “applications” as 

described by Ruger (2010a) are presented here. 
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While the health capability paradigm is supposedly set within a global context, there is a clear 

focus on the United States public policy towards health within this work. Ruger (2010a) 

argues that Universal Health Insurance is “essential for human flourishing”, although she 

points out that Universal Health Insurance could be justified under many normative theories, 

including a utilitarian or welfare economic theory of justice (Ruger, 2010a, p.220). Within her 

analysis of the attempt to introduce Universal Health Insurance within the United States in the 

early 1990s, Ruger states the proposal at that time represented the second type of 

incompletely theorized agreement (incompletely specified and generalized agreement). Ruger 

(2010a) argues this type of ITA is unstable to carry out in practice due to a lack of one overall 

high-level principle or one lower-level principle within Universal Health Insurance (a mid-

level principle) that could have brought the change within US healthcare, which the majority 

of Americans supported at one point in time (Ruger 2010a, p.225). Ruger (2010a) illustrates 

what she calls a “wedge theory”, an attack from opponents of the mid-level principle with 

numerous high-level and low-level principles upon which there is no general consensus. 

Ruger (2010a) suggests such attacks can lead to problems in reaching a general consensus 

through with the second form of ITA.  

 

The second “application” by Ruger (2010a) states that the equity argument of the health 

capability paradigm must ensure: 

“equal access to high-quality care, not a ‘decent minimum’, ‘adequate care’, or 

‘tiered health care’” (Ruger, 2010a, p. 8) 
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Once more, this application of the capability paradigm appears aimed at economically 

developed nations like the United States, where a decent minimum at least is expected from 

public policy for health. Ruger has expanded on this equity argument more recently, where in 

the United States a state-by-state approach to setting healthcare objectives has been proposed 

by the health and human services (HHS) agency (Ruger 2012). Ruger labels such an approach 

“inadequate” as it would give: 

“potential for discrimination against patients with rare, severe and costly health 

conditions” and that “A better approach would be to establish uniform standards so 

that all Americans would have access to the same high-quality goods and services” 

(Ruger 2012, p. 682) 

 

Third, by focusing on health capability, which includes health agency, the paradigm shifts 

responsibility of health towards the individual with increased agency for their health choices. 

Whilst an intriguing proposition, that with added health capability in terms of agency 

necessitates additional responsibility to make healthy choices, Ruger believes that it is not 

feasible to assess in practice, given the varying degrees of responsibility people contribute to 

their own health, combined with their genetic make-up (Ruger, 2010a, pp. 9-10). 

 

The final application presented in Ruger’s (2010a) book is the incorporation of opportunity 

costs within the paradigm, recognising that for resource allocation: 

“A robust concept on opportunity costs is necessary” (Ruger, 2010a, p.40).  
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However, Ruger (2010a) dismisses the idea of using valued health status outcomes like 

QALYs or societal value outcomes like Saved Young Life Equivalents (SAVEs) (Nord, 

1992). Such an approach, Ruger argues is:  

“monistic - evaluating health programmes or policies by one measure” (Ruger, 

2010a, pp. 23-24)  

 

Ruger (2010a) suggests using cost-minimisation analysis (CMA) as the primary method of 

assessing between different interventions, although recognising that cost-effectiveness 

analysis (CEA) can also be useful at times. The role of health economics in aiding decision-

making is of small importance within Ruger’s paradigm, and should play a secondary role to 

clinical effectiveness:  

“Under the health capability paradigm, economic solutions should follow and 

complement clinical progress, not vice versa” (Ruger 2010a, p. 195) 

 

3.3.2 Venkatapuram: Health Justice 

In “Health Justice: An Argument for the Capabilities Approach” Venkatapuram (2011) makes 

an argument for “the capability to be healthy” to be the primary basis for a theory of health 

justice. Venkatapuram rejects standard definitions of health as the absence of disease or 

illness (Boorse, 1975; Boorse, 1977). Instead, Venkatapuram argues for an alternative theory 

of health based upon the capability approach, the capability to be healthy. His conception is a 

combination of two philosophers work. Firstly, he justifies an alternative theory of health 

based on the work of Lennart Nordenfelt, who reasoned that health could be conceptualised in 

a more holistic manner, arguing that health is the ability to achieve a set of “vital goals” 
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(Nordenfelt, 1995; Nordenfelt, 2007). However, Venkatapuram argued that aspects of 

Nordenfelt’s theory were not compatible with the capability approach, arguing against the 

emphasis on “subjective preferences” and “cultural relativism” (Venkatapuram, 2011). 

Instead, Venkatapuram favours the use of the list of ten central human capabilities, developed 

by the eminent capability philosopher Martha Nussbaum (Nussbaum, 2000; Nussbaum, 2011) 

(see Table 1), as the set of vital goals to be accounted for in Nordenfelt’s conception of health.  

Venkatapuram argues that Nussbaum’s list of “pre-political moral entitlements” can be 

applied across countries as:  

“a minimum conception of vital goals that is applicable across the human species” 

(Venkatapuram 2011, p. 31) 

 

In order to measure Venkatapuram’s vital goals, he next turns to the epidemiology literature 

to examine how his methods could be used in practice. Once more Venkatapuram draws from 

work linked to the capability field in terms of research on famines and the development of an 

entitlement theory to understand such phenomenon (Drèze & Sen, 1989). The entitlement 

theory is used by Venkatapuram to emphasise the need for moving beyond an explanatory 

model approach within epidemiology. Instead, he argues, epidemiology should focus on four 

causal factors: individual biology, physical exposures, social conditions and individual agency 

(Venkatapuram, 2011). He links this approach to measuring causation within the social 

epidemiology literature, where researchers are keen to emphasise the role the environment 

plays within both individual and population health over their life course (Kelly et al., 2010). 

Venkatapuram argues that a social epidemiological approach can be linked within an 
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entitlement analysis, used principally to measure the capability to be adequately nourished 

previously, to measure his set of vital goals more broadly (Venkatapuram, 2011). 

 

The second part of Venkatapuram’s focuses on justifying his conception of health justice 

within the theory of the capability approach. From his capability literature review, he focuses 

primarily on the distinction between the writings of Sen and Nussbaum. He uses this review 

to justify the role of the capability approach in health as the ethical justification for the 

assessment of the “capability to be healthy” in terms of the vital goals of Nussbaum’s list. He 

argues that his approach is again a combination of two alternative conceptions of the 

capability approach, by applying Sen’s analytical methods with Nussbaum’s list to develop a: 

 “Sen-Nussbaum ‘hybrid’ argument” (Venkatapuram 2011, p. 34) 

 

In the final part of his work, Venkatapuram contrasts his proposal for the capability to be 

healthy with five alternative ways in which claims on health have been made. The health 

equity argument, primarily the work of Margaret Whitehead (Whitehead, 1990), the linkage 

of health and human rights (Mann et al., 1994), a resource theory based on equality of 

opportunity (Daniels, 2008) and luck egalitarianism (Segall, 2010). However, of greatest 

interest for this thesis is his comparison with welfarist claims on health. 

 

While Venkatapuram considers in great detail the links between the resource based equality of 

opportunity in health and the capability to be healthy, he finds little in common with the 

welfarist approach. He states: 

“a welfarist approach to health would probably focus on just maximising a single 

metric of health across individuals” (Venkatapuram 2011, p. 184) 
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He then draws from work by Sen (Sen, 1999) to formulate the welfarist  approach as a 

consequentialist focus on preference satisfaction and sum-ranking across populations 

(although he is really referring to extra-welfarism as presented in Chapter 2). All three 

components of the welfare theory are objected to by Venkatapuram. He rejects the singular 

focus on outcomes in health economics as “myopic” or short sighted (Venkatapuram 2011, p. 

185). The role of aggregating across populations for average welfare improvements is also 

rejected as the “individuals on the tail of the population” need to be accounted for, especially 

if their disadvantage includes more than health alone (Venkatapuram, p. 188). His primary 

objection to the welfarist approach is the role of subjective preferences, however, especially 

when relying on assessment of physical and mental functioning, stating: 

“The ‘happy sick’ or ‘worried well’ both point to the possible perverse results of 

relying wholly on subjective well-being” (Venkatapuram 2011, p. 186) 

 

The second section in part 3 of his work asks how the capability to be healthy proposition 

handles groups rather than individuals. There is an inherent focus on individualism within the 

capability approach, known as ethical individualism, where individuals are the ultimate units 

of moral concern (Robeyns, 2005b). As already mentioned in his critique, even with a shift 

towards capabilities, the maximisation of overall capability should not be traded off at the 

expense of the minority. He states: 

“Improving the capabilities of the many does not make up for others not having their 

minimal or threshold level of capabilities commensurate with human dignity” 

(Venkatapuram 2011, p. 212) 
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Any focus on group capability to be healthy must also account for the individual entitlement 

of the capability to be healthy across Nussbaum’s list, in the argument presented by 

Venkatapuram. Part 3 closes with an argument of the capability to be healthy as an argument 

for a global conception of health, which can be applied across national borders and monetarily 

rich and poor nationalities. 

 

3.3.3 Comparing, contrasting and critiquing conceptualisations of the 

capability approach for health 

Unlike Ruger (2010a) who, to a certain degree, ignores the social determinants of health in 

her health capability paradigm (Saith, 2011), Venkatapuram (2011) places the social 

determinants of health at the heart of the capability to be healthy. He describes the capability 

to be healthy as a: 

“meta-capability; an overarching capability to achieve a cluster of basic capabilities 

to do and be things that make up a minimally good human life in the contemporary 

world” (Venkatapuram, 2011, p. 20) 

 

While the capability to be healthy can be placed within Nussbaum’s conceptualisation of 

basic capabilities, there are many similarities between Ruger’s and Venkatapuram’s 

proposals. Venkatapuram also places the role of personal responsibility within his conception 

of the capability to be healthy, albeit with a caveat: 

“From the capabilities approach perspective, individuals become morally responsible 

for their choices in light of their capabilities, not irrespective of their capabilities” 

(Venkatapuram 2011, p. 22) 
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The pluralist nature of capabilities is emphasised in Venkatapuram’s focus on the social 

determinants of health, with human health and longevity as a primary focus in his conception 

of the capability to be healthy, as in Ruger’s “core” health capabilities. It may be then 

somewhat surprising that both theories reject the role of summary measures like the QALY 

and DALY out of hand given they would appear to complement the primary objectives of the 

theories, albeit with a notable difference on the focus on capabilities rather than health status. 

However, it is primarily related to their stances on inequality and equity that such outcomes 

appear to be rejected. Unlike Ruger (2010a) who proposed equal access to high-quality 

healthcare as the equity criterion for health capability, Venkatapuram draws on work rejected 

by Ruger, and focuses on a more minimalist objective in reducing health inequalities: 

“The idea of sufficient and equitable capabilities commensurate with equal human 

dignity in the modern world aims to capture such multidimensional concern” 

(Venkatapuram, 2011, p. 21). 

 

Both Ruger and Venkatapuram argue that their objectives are not compatible with “monist” 

measures used within health economics currently. Unlike Ruger (2010a), Venkatapuram 

(2011) does not indicate how the capability to be healthy should be measured beyond 

improving health and longevity. It may be over-critical of this conception of “health justice” 

given his theory is notably incomplete, but to criticise health economic outcomes related to 

welfarist economics and utilitarian ideals, an alternative must be proposed instead. Proposing 

Nussbaum’s list as an alternative leaves many questions about the practical applications of 

Venkatapuram’s theory. 
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Whilst both Ruger (2010a) and Venkatapuram (2011) offer an illuminating dissection of the 

multidimensional nature of the role in health in improving societal well-being through the 

capability perspective, neither proposes a practical method for evaluating choices with 

healthcare.  

 

Ruger’s (2010a) example of incompletely theorized agreements (ITA) in the United States in 

the early 1990s helps to show the health capability paradigm in practice and explain where the 

problems arose in the past that could have been handled differently. However, it does not give 

a clear rationale as to how the introduction of health capability could be achieved, without 

health capability as a public moral norm high end principle in the ITA framework. Since there 

is no guarantee that this is the general consensus of the public, it is hard to see how the health 

capability paradigm can be implemented fully in practice without such an agreement. How 

realistic her equity argument of “equal access for high-quality care” is, is an additional 

problem with her proposition. 

 

Whilst Ruger (2010a) offers a critique of current health economic practices, primarily the 

QALY, there is no alternative suggested as to how resources should be allocated if choices 

need to be made between two or more interventions. Her primary choice of evaluation, CMA, 

appears to be a major oversight within her paradigm. It has been noted within the health 

economics literature that the role of CMA should be diminished because of issues around 

uncertainty (rather than anything related to outcome measurement) (Briggs & O'Brien, 2001) 

and more recently it has been argued that the role of CMA within economic evaluation: 

“should not only be dead but be buried” (Dakin & Wordsworth, 2013) 
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This has led to questions of Ruger’s knowledge of the scope of work within health economics 

and how it relates to her paradigm (Lorgelly et al., 2010b; Saith, 2011). 

 

Venkatapuram (2011) has similar qualms about the use of health economic outcome 

measures, stating that the focus of the capability approach should be on the individual. 

However, his objection with such outcomes is questionable. He states: 

“Fundamentally, the difference lies in relying on individual’s subjective preferences 

about states of physical and mental functioning...Yet, despite the external visibility of 

pain and suffering, people’s valuation of their own physiological functioning is not a 

good indicator of their claims for social support.” (Venkatapuram, 2011, p. 186).  

 

The basis of this critique is drawn from research by Sen on self-reported morbidity in India, 

where regions with higher life expectancy reported the highest amount of morbidity problems, 

compared to poorer regions with less life expectancy (Sen, 2002). Where Venkatapuram’s 

analysis falls down is that Sen (2002) also recognises that internal morbidity related to health 

cannot be reported externally as it can be difficult for an observer to quantify mental illness or 

chronic pain (Sen 2002). There is no clear rationale as to why a so called “objective” view on 

health would supposedly be a more accurate description of an individual’s health status in this 

scenario. 

 

Venkatapuram is strident in his opposition to outcome measures such as QALYs and DALYs. 

However, he ends his critique of welfarism by stating than an extra-welfarist approach is 
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required within health (Venkatapuram 2011, p. 189). He seems unaware that such outcomes 

used within health would consider themselves “extra-welfarist” too. It would appear that, like 

Ruger, Venkatapuram offers a critique of economics in health without a complete 

understanding of what the different approaches within health economics are.  

 

Somewhat more puzzling is Venkatapuram’s (2011) distinct bewilderment with economic 

concepts. While there are many questionable things within the health economics literature, 

some concepts are taken as a given and are unavoidable. However, this does not appear to 

hold for Venkatapuram: 

“They maintain that resources are always finite, all individuals cannot be helped, and 

therefore, weighting lives is unavoidable and must be tackled head on” 

(Venkatapuram 2011, p. 186) 

 

Indeed any comparison between individuals seems a non-starter within Venkatapuram’s 

conception of health justice. He seems taken aback by the idea that QALYs could even be 

extended beyond their current form to all aspects of public policy as suggested by one notable 

economic philosopher (Broome, 2006). 

 

At the start of his critique of welfarism, Venkatapuram (2011) made a very important point: 

that all states of distributive justice have a metric (object of justice) and a rule (how to 

distribute the object) (Anderson, 2010). Throughout both lengthy conceptions of the 

capability approach for health, it is fair to say that neither his nor Ruger’s (2010a) account of 
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distributive justice offers an alternative combination of a metric and decision rule that could 

be used instead of current outcome measures like QALYs and DALYs. While a substantial 

effort is made to conceptualise the capability to be healthy as a measure of social justice 

(Venkatapuram, 2011), the reliance of his vital goals on Nussbaum’s list makes a rule based 

around his metric unoperationalisable within its current form. A similar critique can be 

levelled at Ruger, whose detailed approach to conceptualisation leaves little in the way of 

advising on the conduct of prospective evaluation. 

 

3.4 ALIGNING THE CAPABILITY APPROACH WITH TRADITIONAL OUTCOMES 

A number of attempts have been made to incorporate the capability approach beyond Culyer’s 

(1989) attempts in extra-welfarism. Section 3.4.1 looks at further attempts to align the 

capability approach with current health economic outcome measures. The second section 

presents a critique of such an approach. 

 

3.4.1 Capability and the QALY outcome 

The first attempt ‘post-Culyer’ to incorporate the capability approach within a health 

economic evaluation format was by Cookson (2005b) (although it had been previously 

suggested as an alternative to HRQoL measures (Verkerk et al., 2001)). Cookson (2005b) 

attempts to bring the current QALY outcome in line with the capability approach:  

“to re-interpret the QALY as a cardinal and interpersonally comparable index of the 

value of the individual’s capability set” (Cookson, 2005b, p. 818). 
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In his analysis, Cookson (2005b) suggests rejecting a welfare economic interpretation of a 

“utility QALY” and moving beyond the general consensus of a “health QALY”. Cookson 

(2005b) instead recommends the continuing use of the QALY, but suggests a reshaping of the 

current QALY as a capability set, representing a “capability QALY”. 

 

Cookson (2005b) argues that, in his view, the QALY outcome is a feasible option for 

assessing health interventions through the capability approach. He believes that the direct 

estimation and valuation of capability sets is not feasible and he also rejects alternative 

preference based measures used in public policy evaluation such as WTP as being 

“inadequate” for capturing capability as intended by Sen and others. Cookson refers to the use 

of his capability QALY as a measure of: 

“capability efficiency alone (i.e. maximising the aggregate value of individual 

capability sets, ignoring equity considerations)” (Cookson, 2005b, p. 824).  

 

Cookson advocates that the capability QALY be used as an alternative to the health QALY 

for a number of reasons. Firstly, the capability QALY captures health and non-health within 

the same measure (i.e. “non-separability”). Secondly, the “process of care” can be captured 

with a shift to a focus on non-health functionings within capability sets. Finally, his approach 

can also account for the value different people could attach to achieving the same level of 

functioning attainment (Cookson, 2005b). 
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In a similar theme, Bleichrodt and Quiggin (Bleichrodt & Quiggin, 2013) offer a formulation 

of the QALY which they argue can be interpreted as: 

“a local approximation to a ranking over capabilities” (Bleichrodt & Quiggin, 2013, 

p.129) 

 

Cookson (2005b) recognises the need for incorporating broader non-health functionings 

within the QALY, but he feels that the EQ-5D dimension “usual activities” fulfils this role 

currently (Cookson, 2005a). However, Bleichrodt and Quiggin (2013) argue that such an 

interpretation is not required. Bleichrodt and Quiggin (2013) model “capabilities as menus” 

(i.e. a person chooses a capability set from a menu of capabilities, from which they then 

choose their functioning attainment). They draw upon previous methodology on incorporating 

a two step choice process into an axiomatic framework (Kreps, 1979) to test their assumptions 

that the QALY is a compatible measure of their formulation of “capabilities as menus”. They 

prove, under a number of assumptions, which include freedom of choice and preferences for 

capability sets, that:  

“any rankings of capabilities gives rise to a ‘shadow price’ for QALYs” (Bleichordt & 

Quiggin, 2013, p.129)  

 

3.4.2 Critiquing the formulation of QALYs with the capability approach 

Whilst the above suggestions are impressive for their efforts in their meticulous 

conceptualisation, there are a number of problems which neither Cookson (2005b) or 

Bleichrodt and Quiggin (2013) take into consideration. Firstly, Cookson’s definition of 
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“capability efficiency” as the maximisation of capability, regardless of equity concerns is at 

odds with both Ruger’s (2010a) and Venkatapuram’s (2011) conceptualisations of the 

capability approach for health. Additionally, the objective of maximising health has been a 

critique of those who support a move towards the capability approach (Coast, 2009; Smith et 

al., 2012; Payne et al., 2013). Therefore, a uniform interpretation of the purpose of evaluation 

within health under a capability approach being to maximise absolute levels of capability is 

not necessarily a good reflection of how the capability approach, as understood more 

generally, should be employed in practice. 

 

Secondly, whilst the model presented by Bleichrodt and Quiggin (2013) is mathematically 

precise, it appears distinctly at odds with the capability approach in assuming a capability set 

with the highest attainable functioning will automatically be chosen. Notably, their model 

does not take into account the role of agency within a capability set. Therefore, their 

formulation would appear more appropriate for a justification of a functionings only approach 

or even the current extra-welfarist health economics framework rather than a capability 

framework. 

 

Additionally, advocates of the capability approach within health economics believe that 

adopting such an approach should provide a more encompassing basis for evaluation than that 

involved within the QALY measure. For example, Coast and colleagues (Coast et al., 2008c) 

suggest that a broader evaluative space based on capabilities would encapsulate non-health 

benefits for interventions like public health. This view of “more than health” appears a strong 

theme that comes from a focus on the capability approach to healthcare rationing (Anand & 
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Dolan, 2005). Specific areas such as chronic pain (Kinghorn, 2010), public health (Lorgelly et 

al., 2010a), social care (Grewal et al., 2006; Netten et al., 2012), mental health (Simon et al., 

2013) and complex interventions (Payne et al., 2013) have been identified as areas that would 

benefit from the capability concept of a broader set of benefits than is measured by HRQoL 

instruments currently. 

 

A final critique of the re-interpretation of the QALY as a capability measure is that it makes 

no attempt to measure capabilities, focusing instead on the assessment of functionings used to 

calculate QALYs. This appears a dilution of what the capability approach tries to encompass. 

 

3.5 MEASURING CAPABILITY  

Section 3.4 outlined an argument against capturing capabilities directly as unfeasible 

(Cookson, 2005b). However, a number of researchers have attempted to develop 

questionnaires representing the capability approach more closely for use in decision-making 

in healthcare resource allocation. In this section, three attempts to incorporate measures of 

capability for use in such decision-making are outlined. The three attempts discussed are 

those that are most advanced and related to the UK health system. However, it is worth noting 

that other attempts to generate capability outcomes have been made (Greco et al., 2009; 

Kinghorn, 2010). 

  



 

87 
 

3.5.1 Capability Indicators: The OxCAP family of instruments 

The first attempt to measure capabilities directly by using existing data from household and 

panel surveys was developed initially by Anand and colleagues (Anand et al., 2009). Instead 

of trying to develop measures of capability directly, Anand et al. (2009) proposed that 

“capability indicators” could be constructed from Nussbaum’s list of 10 central human 

capabilities, similarly to Venkatapuram’s theory for the capability to be healthy (see Section 

3.3.2). Here, capability is largely inferred through questions of individual achieved 

functioning. The use of secondary data to infer capabilities from achieved functionings has 

been a popular method for the application of the capability approach in practice, primarily due 

to the ease of using data that has already been collected (Kuklys & Robeyns, 2005; 

Chiappero-Martinetti & Roche, 2009). Subsequent questionnaires developed using 

Nussbaum’s list as compiled by Anand are referred to as questionnaires within the OxCAP 

(Oxford Capability) family of instruments (even though OCAP is used as abbreviation for 

some of the questionnaires too). 

 

Originally developed in 2005 (Anand et al., 2005), the OCAP survey contains 64 indicators of 

capability, drawn from the British Household Panel Survey. The primary goal of Anand et al. 

(2009) was to test two hypotheses from their capability indicators – firstly, if their indicators 

are related through a measure of subjective well-being in terms of satisfaction with life and 

secondly, whether people place different values on capability indicators. These tests are 

carried out by comparing results from their cross-sectional dataset (n=1000) with a measure 

of life satisfaction to give a measure of subjective well-being (SWB) or happiness. The 64 

capability indicators in OCAP can be seen in Table 2, column 2.  
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The advantage of incorporating existing questionnaires from a pre-existing panel survey was 

that similar questions are likely to be collected across a number of countries, which could 

allow for cross-country comparison of capability indicators (Anand et al. 2009). However, it 

does have the problem of being limited to data which are already collected and may not 

capture capability as accurately as developing a questionnaire with this exact purpose. This is 

particularly a problem for the broad and, in some cases, vague interpretations that can be 

drawn from Nussbaum’s list. Refined lists may be more appropriate for policy specific 

instruments, such as Robeyns (2003) set of capabilities for assessing gender inequality (see 

Table 1). 

 

One of the problems of relying on secondary data was shown by Anand and colleagues (2009) 

as they used their capability indicators to predict life satisfaction, a 7-part Likert scale of 

subjective well-being (where 1 is completely dissatisfied and 7 is completely satisfied with 

life). By predicting life satisfaction through their indicators using ordinary least squares 

(OLS) regression, only 17 of the 64 indicators were found to be statistically significant (see 

Table 2, column 2). Of greatest concern is that from the ten capability categories, only six 

have statistically significant indicators of life satisfaction within OCAP. This raises another 

concern with relying upon secondary data to inform information related to individual 

capability. 
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Table 2 The OxCap family of questionnaires 
Nussbaum’s 

capability list (2000) 

OCAP 

(Anand et al. 2009) 

OCAP-18 

(Lorgelly et al. 2008) 

OxCap-MH 

(Simon et al. 2013) 

1.Life Life Expectancy Life Expectancy Life expectancy 

2.Bodily health Health limits activities 

Reproductive health 

Adequately nourished 

Adequate shelter* 

Ability to move home 

Health limits activities 

Adequate shelter 

Adequate shelter 

3.Bodily integrity Safe during day 

Safe during night 

Previous violent assault 

Future violent assault 

Past sexual assault 

Future sexual assault 

Past domestic violence* 

Future domestic violence 

Sexual satisfaction* 

Reproduction choice 

Safe walking alone near 

your home 

Future assault (any) 

Safe walking alone near 

home 

Future assault (any) 

4.Senses, imagination, 

thought 

Education 

Uses imagination 

Political expression 

Exercise religion 

Enjoys activities 

Political and religious 

expression 

Uses imagination 

Political and religious 

expression 

Uses imagination 

Access to interesting 

activities (or employment) 

5.Emotions Make friends 

Family love* 

Expresses feelings* 

Lost Sleep 

Under Strain 

Enjoy love and friendship of 

family and friends 

Lost sleep 

Enjoy love and friendship of 

family and friends 

Lost sleep 

6.Practical reason Concept of good life 

Plan of Life 

Evaluates Life* 

Useful role* 

Free to decide how to live 

life 

Free to decide how to live 

life 

7.Affiliation Respects others* 

Takes holidays* 

Meets friends 

Thinks of others 

Feels worthless* 

Past Discrimination 

(question each for 

race,gender,sexual 

orientation, religious and 

age discrimination) 

Future Discrimination 

(five questions – same as 

past discrimination) 

Respect others 

Able to meet people socially 

Likelihood of discrimination 

outside of work 

Respect others 

Able to meet people socially 

Likelihood of discrimination 

8.Other species Appreciates plants, animals, 

nature 

Able to appreciate plants 

animals, nature 

Able to appreciate plants 

animals, nature 

9.Play Enjoy recreation Ability to enjoy recreation Ability to enjoy recreation 

10.Control over one’s 

life 

Participate in politics 

Owns home 

Discrimination (work) 

Past* and Future* (10 

questions, same categories 

as capability 7, affiliation, 

discrimination questions) 

Expect stop and search* 

Skills used at work* 

Useful role at work 

Relate to colleagues 

Respected by colleagues 

Participate in local decisions 

Owns home 

Current or future 

discrimination within work 

Participate in local decisions 

Owns home 

 

*significant predictors of life satisfaction in Anand et al. (2009) 
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To address the issues raised above and to adjust the OCAP for evaluating health interventions, 

Lorgelly et al. (2008) developed a refinement of the OCAP questionnaire. Lorgelly and 

colleagues (2008) aims were not only to further develop and refine the OCAP survey, but to 

validate the survey so that it could be used to evaluate public health interventions. After a 

number of phases of focus groups, factor analysis, pilot questionnaires and interviews, 18 

questions across Nussbaum’s 10 central human capabilities were found to be of most 

relevance. Additionally, some questions were re-worded so that the capability of an individual 

and not their functioning levels was captured (Lorgelly et al., 2008).  

 

To develop the measure for economic evaluations, Lorgelly and colleagues (2008) provide an 

index of capability for their refinement of OCAP (OCAP-18, see Table 2, column 3). All 

capability indicators (18) are valued equally, with 1 assigned to the highest level for each 

question, resulting in a scale of 0-18 (binary questions given a 0 or 1 value, while questions 

with 5 options were given values of 0, 0.25, 0.5, 0.75 and 1). This resulted in an OCAP-18 

mean score for a general population of Glasgow (n=166) of 12.44 (ranging from 3-17.75). 

This capability score correlates strongly with the EQ-5D score (mean 0.757) for the same 

population (pairwise correlation of 0.576; p-value:<0.001) (Lorgelly et al., 2008).  

 

However, Lorgelly and colleagues (2008) rightly note that their method of valuation means 

that some of Nussbaum’s list will have extra weight if they have more indicators per 

capability. Additionally, there is no weighting attached when people value the 10 capabilities 

differently. Therefore, for example, equal value is attached to the capability indicators for 
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“life” and “other species” (see capability 1 and 6 in Table 2), which may not be seen as a 

sensible basis by decision-makers for use in prioritising health interventions in practice. 

 

While Lorgelly and colleagues’ (2008) refinement of the OCAP survey was designed for 

public health, it has more recently been adjusted again for the purpose of evaluating 

capabilities for mental health interventions (Simon et al., 2013). The work by Simon and 

colleagues focused on altering the original OCAP of Anand et al. (2009), but offers a very 

similar questionnaire to the OCAP-18 of Lorgelly et al. (2008). The primary difference 

between the OCAP-18 and the OxCap-MH (Oxford Capability Measure for Mental Health) is 

that only one capability question on discrimination appears in OxCap-MH as opposed to two 

(work and outside work) indicators of discrimination for OCAP-18. Some of the questions on 

OxCap-MH were re-worded but intend to capture the same capability principle as on the 

OCAP-18. The OxCap-MH also includes 18 questions in total, with an additional question 

related to access to activity (or employment), for senses, imagination and thought (capability 

four, see Table 2, column 4).  

 

Simon and colleagues (2013) tested their capability instrument within the Oxford Community 

Treatment Evaluation Trial (OCTET) and developed a capability index (CAPINDEX16). 

They also adopt a similar valuation approach to Lorgelly et al. (2008) for the OxCap-MH, 

treating each question equally but placing all questions on a 1 to 5 scale instead of the 0 to 1 

scale used for the OCAP-18 questions. 172 patients recorded a response for sixteen questions 

(CAPINDEX16, which excluded questions on property ownership and life expectancy), 

resulting in a mean CAPINDEX16 score of 58.40 (range 26-75), which correlated with the 
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EQ-5D (0.514; p-value: 0.01) and Visual Analogue Scale (0.415; p-value: 0.01) (Simon et al., 

2013). 

  

 3.5.2 ASCOT measure of Social Care 

Another questionnaire which has been developed with an aim to capture capability to be used 

in economic evaluations is the adult social care outcome toolkit (ASCOT). The ASCOT 

questionnaire aims to measure social care related quality of life (SCRQoL), which can then be 

used to measure a social care QALY (SC-QALY) and make comparisons between health 

related QALY interventions. The developers of ASCOT argue that social care is a particular 

case where there is no start and end point of treatment, so to measure the gain from social care 

interventions questions are posed on their current SCRQoL status as well as their expected 

SCRQoL state if the intervention was not available (Netten et al., 2012). 

 

The ASCOT questionnaire has evolved through four versions to the present version, which 

attempts to account for Sen’s capability theory within the latest version of the questionnaire’s 

development (Netten et al., 2012). Originally the ASCOT instrument was called the Older 

People’s Utility Scale (OPUS), based on five attributes (food and drink; personal care; safety; 

social participation and involvement; control over daily living) of social care for older people 

across four levels (no problem, all needs met, low unmet needs , high unmet needs) (Netten et 

al., 2002). This was further developed to capture social care outcomes for adults less than 65, 

with the new instrument including three new dimensions (which are employment and 

occupation, having a caring role, living at home) (Netten et al., 2005). 
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Version three of the ASCOT was the first attempt to incorporate the theory of Sen’s capability 

approach within the instrument. The rationale for drawing on the capability approach in social 

care was outlined in a Measuring Outcomes for Public Service Users (MOPSU) study which 

showed that the OPUS instruments developed focused more on functionings and not on 

capability (Forder et al., 2008). The ASCOT questionnaire was thus developed further to 

measure whether social care was at or below what patients wanted and liked, rather than if the 

social care was good or bad, to account for the measurement of capabilities achievable and 

constraints on capability within the questionnaire phraseology (Caiels et al., 2010). As well as 

the rewording of the questionnaire, two more attributes were added between the second and 

the third version of ASCOT, one category on anxiety and worry and another category for 

dignity.  

 

Through an extensive qualitative investigation of the attributes to reflect social care outcomes 

of importance to service users, the most recent (“final ASCOT”) questionnaire was developed 

which included the five categories from the first questionnaire, as well as accommodation, 

cleanliness and comfort, occupation and dignity (Netten et al., 2012). Unlike the first two 

versions which focused on needs of the service users, each attribute on the final ASCOT has 

an emphasis on the highest level of each attribute on the wants and likes of patients to reflect 

a broader aspect of the questionnaire on capability, with the other three levels reflecting levels 

of basic functioning (Netten et al., 2012). 

 

The final ASCOT version aims to reflect the SCRQOL of social service users which can be 

used to compare social care interventions with one another. The final ASCOT also developed 
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a preference weighting of states, such that “1” represents the ideal state of SCRQOL and “0” 

represents a state equivalent to being dead. Valuation exercises were conducted through a 

combination of TTO and best-worst scaling (BWS), which is a type of discrete choice model 

(Flynn et al., 2007). Values for social care states were calculated for the general population 

and service users, with little difference between the values of both groups. The final value set 

implemented allowed for the calculation of an SC-QALY which could range from -0.19 to 1. 

The authors state that this study could allow for comparisons between health QALYs and SC-

QALYs once a relationship between a health status instrument like the EQ-5D and  the final 

ASCOT version is established (Netten et al., 2012). 

 

3.5.3 ICECAP Capability Questionnaires  

The ICEpop CAPability (ICECAP) measures were developed as an alternative way of 

capturing individual wellbeing compared to current measures of preference-based health 

status indices that are used to generate QALYs. Grewal and colleagues (2006) aimed initially 

to develop a measure of quality of life for older people that could cross health and social care. 

They found through qualitative analysis that it was the capability to achieve important 

functionings that was of most relevance for older people within the UK. Additionally, it 

wasn’t good health as an end in itself that was the objective for this population group, but it 

was how that good health allowed them to live a good life: 

“it was not poor health in itself which was perceived to reduce quality of life, but the 

influence of that poor health upon each informant’s ability to achieve the attributes of 

quality of life, that seemed to be particularly important” (Grewal et al. 2006, p. 1897) 
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Grewal and colleagues (2006) found many factors that influenced quality of life such as 

activities, home, family and relationships, health, standard of living and faith. However, it 

was the role of these factors across a number of key attributes of quality of life that were 

found to be of primary importance in their analysis. Five key attributes were found by Grewal 

et al. (2006) in total. They are: 

 Attachment – “feelings of love, friendship, affection and companionship” 

 Role – “having a purpose that is valued” 

 Enjoyment – “notions of pleasure and joy, and a sense of satisfaction” 

 Security – “ideas of feeling safe and secure...which include having sufficient finances, 

sufficient practical and emotional support and sufficient health” 

 Control – “being independent and able to make one’s own decisions” 

(all from Grewal et al. 2006, p.1897) 

 

These attributes of quality of life for older people led to further research which involved the 

development of an index of capability for older people, the ICEPOP (Investigating Choice 

Experiments for Preferences of Older People) CAPability measure for Older people or 

ICECAP-O (Coast et al. 2008). The attributes identified by Grewal and colleagues (2006) 

were used as the basis for developing a short self-report questionnaire, that could be used to 

aid decision making in health and social care (Coast et al., 2008a). An iterative process was 

used to test the understanding of questions and make sure that questions were interpreted as 

meant within the research by Grewal and colleagues (2006). This resulted in five attributes of 

capability across four levels of well-being, ranging from no capability to full capability for 

each attribute. The ICECAP-O can be seen in Appendix 1. 
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Values for the ICECAP-O capability index were generated for a sample of the over 65 UK 

population through the BWS method of valuation. BWS presents scenarios to participants 

whereby, for the ICECAP-O, they are asked to state their most and least favoured attribute 

from the five options presented to them (i.e. one from each attribute). Coast and colleagues 

(2008a) argue that this method is appropriate for the capability approach as it represents the 

values of the individuals, and not necessarily their choices or preferences, as there is no trade-

off between capabilities with BWS. 

 

The validity of the ICECAP-O has been tested in various countries for different populations. 

The construct validity of the ICECAP-O was established within the UK older population 

twice. Firstly, Coast et al. (2008) reported a relationship between the ICECAP-O categories 

for 315 elderly individuals with age and general well-being (i.e. a single question “are you 

basically satisfied with your life?”) (Coast et al. 2008b, p. 969).  The attributes of role, 

enjoyment and control were related to physical measures of health, whilst the attachment and 

enjoyment attributes were more closely associated with mental health measures (Coast et al., 

2008b). A larger sample size of older people (n=809) was later examined, with similar 

associations found between ICECAP-O and poor physical and mental health (Flynn et al., 

2011). Additionally, living alone, low social contact, feeling unsafe after dark and being 

without a faith can result in lower capability scores (Flynn et al. 2011).  

 

Validity studies for ICECAP-O have also been conducted in the Netherlands for elderly 

psycho-geriatric patients (Makai et al., 2012), in Canada for older people who attended a falls 

prevention clinic (Davis et al., 2013), and also in the context of quality of care transition for 
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older hospital patients in Australia (Couzner et al., 2012). The ICECAP-O was also tested 

within a general adult population sample in Australia, with lower income and employment 

being closely associated with poor capability, whilst marriage and cohabitation was a positive 

sign of capability for those under 65 years old (Couzner et al., 2013a). 

 

With a growing interest in using capability instruments internationally and across a broader 

range of population groups than the over 65 population, it is not surprising then that this has 

led the ICECAP research team to develop a capability measure for the general adult 

population. The ICECAP instrument for adults (ICECAP-A) has recently been developed to 

provide a measure that would be able to capture the capability of all adults over 18 in a 

similar way to the ICECAP-O. A similar qualitative process to that used by Grewal et al. 

(2006) was carried out to capture attributes of capability wellbeing for the general UK 

population (Al-Janabi et al., 2012a). This resulted in five attributes: “stability”, “attachment”, 

“achievement”, “autonomy” and “enjoyment” (Al-Janabi et al., 2012a). The questions were 

then developed to capture capability across four levels for the five attributes. 

 

Similarly to the ICECAP-O construct validity studies (Coast et al. 2008b; Flynn et al. 2011), 

the first ICECAP-A validation study found capability differences between health and 

socioeconomic groups (Al-Janabi et al., 2012b). While there was no significant difference 

found for those classed as deprived and non-deprived, this may be as a result of the small 

sample size (n=418) within this study, which might make distinctions between deprivation 

levels within a population difficult to distinguish. 
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While there are noticeable similarities between some of the attributes in the ICECAP-O and 

ICECAP-A, the ICECAP-A captures a wider demographic of valuable capabilities. Indeed, 

further qualitative investigation found that the older population struggle with the 

“achievement” attribute, given that it has been closely associated with purely work 

achievement by some individuals (Al-Janabi et al., 2013).  

 

Finally, the ICECAP team has most recently developed an instrument to account for the 

attributes of capability that are important at the end of life, which is known as the ICECAP 

supportive care measure (ICECAP-SCM) (Sutton & Coast, 2013). Unlike the ICECAP-O and 

ICECAP-A which both have five capability attributes, the ICECAP-SCM consists of seven 

capabilities “autonomy”, “love”, “physical suffering”, “emotional suffering”, “dignity”, 

“support”, and “preparation”. Given that the current focus within health economics is on 

health maximisation over time, the role of end of life and palliative care are areas which have 

not been tackled extensively within health economics. Therefore, the ICECAP-SCM offers a 

departure from current health economic questionnaires for aiding decision-making to assess 

care at this stage of life. 

 

3.5.4 Choosing a questionnaire for resource allocation 

The three approaches to capability questionnaire development are notable advances in the 

application of the capability approach. With three diverse approaches to questionnaire 

development, there are a number of similarities between the methods, but also different 

strengths and weaknesses attached to each approach. 
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Overall, the OxCAP related research is a welcome addition to the capabilities research field 

and particularly the refinements for assessing health interventions, indicating that there are 

many important capability indicators which affect human well-being and are important to 

consider in decision-making. The diversity of each of the three questionnaire types have a 

number of different strengths and weaknesses in their design. However, of particular concern 

would be a lack of a consistent approach to evaluating interventions across a health service. 

The OxCAP family of instruments do not provide a consistent approach to valuing 

capabilities or questions to include, which would be a major concern for making resource 

allocation decisions across different population groups as in the current approach of, for 

example, NICE. 

 

While the ASCOT claims that the questionnaire is geared towards the capability approach, it 

is difficult to grasp the influence of the capability approach in practice. The most recent 

version of the ASCOT was developed using a similar mechanism to that of the ICECAP-O 

but the actual attributes of the ASCOT questionnaire have not changed much since the first 

questionnaire was developed, which as the authors rightly suggest is focused on functionings 

only (Netten et al., 2012). Therefore, the implementation of the capability approach appears 

an afterthought for justifying the development of the questionnaire, rather than a specific 

interest in applying the capability approach itself. This argument is based on the fact that the 

third version developed for the low-level interventions has no reference to any capability 

literature whatsoever (Caiels et al., 2010). 
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Additionally, the development of the final ASCOT version to generate a SC-QALY outcome 

has the aim of being a comparable instrument with the QALY outcome. However, a health 

QALY and an SC-QALY are measuring two different aspects of well-being. The ASCOT 

does not claim to be a broader measure than health related quality of life, so the comparison 

of the questionnaire could be further hampered by the attempt to measure capabilities rather 

than functionings as instruments such as the EQ-5D does. In reality, the comparison of the 

different health instruments that produce health QALYs is already questionable given the 

different areas of health captured by different health utility instruments  (Brazier et al., 2004a; 

Grieve et al., 2009; Whitehurst & Bryan, 2011). Therefore, to be able to say that a SC-QALY 

is directly comparable with a health QALY, an investigation needs to be carried out in much 

greater detail. 

 

Nonetheless, there are a number of important innovations within the ASCOT instrument. The 

recognition that it is unsatisfactory to focus on functionings only, within a social care setting, 

to capture changes in SCRQoL supports the argument that a capability approach to assessing 

both health and social care is appropriate. However, whether a measure of SCRQoL such as 

the final ASCOT could be used to allocate resources across a health and social services 

together appears unlikely. The role of ASCOT as a technically efficient measure is possible 

between interventions for the same intervention group or for allocating resources within the 

social care service only. The mechanism of measuring expected SCRQoL scores in the 

absence of social care interventions is also a novel method for accounting for absence of an 

intervention where there is no clear start or end point to a given treatment.  



 

101 
 

The ICECAP questionnaires have been qualitatively developed to capture key capabilities 

within the UK population and these are methods of procedure that are highly recommended in 

the capability approach (Alkire, 2002; Comim et al., 2008). Values within the ICECAP 

instruments are also an important aspect of public valuation and participation in what 

capabilities are important to them. While the ICECAP questionnaires attempt to capture a 

small number of capabilities (5 each for ICECAP-A and ICECAP-O; 7 for ICECAP-SCM), 

there is a possibility that these questionnaires could be challenged to be less comprehensive 

compared with the capability indicators on OxCap instruments and less context specific 

compared to the ASCOT social care instrument. 

 

While there are a number of benefits with all three questionnaire types, the remainder of this 

thesis will focus on the implementation of the ICECAP questionnaires. The ICECAP 

questionnaires are the only questionnaires out of the three that have both a generic method of 

capturing individual capability, which could be applied across the health service, as well as 

values from the general public attached to the respective ICECAP questionnaires. 

 

3.6 SUMMARY OF CAPABILITY, ECONOMICS AND HEALTH 

In this chapter, the key terms and concepts of the capability approach have been explained. 

What makes the capability approach distinct from both welfarist and extra-welfarist 

economics (as currently practiced) was an important theme. Conceptualisations of the 

capability approach for health were outlined and critiqued with a key concern being the lack 

of emphasis within these conceptualisations, on using the approaches to aid decision-making 

within healthcare. 
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In Sections 3.4 and 3.5, attention turned to how health economists have tried to incorporate 

the capability approach within outcome measures. Some have formulated the QALY as the 

most suitable estimation of capability but this was argued to be limiting. Others within health 

economics have challenged the use of the outcome measure from a capability perspective. 

The most advanced examples of direct attempts to incorporate capability within 

questionnaires were presented in Section 3.5. Each of the measures has strengths and 

weaknesses for taking this research forward. The ICECAP measures have the advantage of 

conducting a valuation exercise with their measure, while the OCAP survey has the benefit of 

capturing capabilities that may routinely be collected within most country’s household 

surveys. The refinements by Lorgelly et al. (2008) and Simon et al. (2013) are, however, less 

likely to benefit from this advantage. The ASCOT questionnaire has been developed to 

capture social care related quality of life to develop an outcome which could be comparable to 

QALYs. How such an instrument could be used to compare capabilities from interventions 

outside of social care would face similar difficulties to those of any condition-specific health 

instrument collected presently. The ICECAP instruments would appear, currently, to be the 

most appropriate choice for a generic instrument capability which can be applied across health 

and social care interventions equally. 

 

A number of questions remain if the capability measures are to be used in health evaluations. 

Firstly, there is a question of whether capability questionnaires can be used in a similar way to 

HRQoL questionnaires which are currently used to aid decision-making within economic 

evaluations. Secondly, there is little guidance as to the objective and decision rule that should 

be used with such measures (i.e. should the capability questionnaires be used to maximise 

capability over time for a given population?). These issues are tackled in the next 4 chapters. 
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CHAPTER 4. A REVIEW OF EMPIRICAL APPLICATIONS OF THE 

CAPABILITY APPROACH ACROSS DISCIPLINES 

 

4.1 INTRODUCTION 

In Chapter 3, the theoretical basis of the capability approach was described as an alternative to 

the extra-welfarist paradigm. Chapter 3 also presented a discussion of the evolution of the 

capability approach within health economics and debated the merits of the approach (Verkerk 

et al., 2001; Anand & Dolan, 2005; Coast et al., 2008c). The recent focus of the capability 

approach in health economics has turned increasingly to the development of measures or 

indicators of capability as alternatives to HRQoL instruments (Grewal et al., 2006; Anand et 

al., 2009; Al-Janabi et al., 2012a). However, other authors have suggested that the capability 

approach could be aligned with the QALY outcome used predominantly in health economic 

evaluations (Cookson, 2005b; Bleichrodt & Quiggin, 2013). Therefore, no clear consensus 

exists as to how capability instruments, once developed, should be applied within an 

evaluation framework. This chapter aims to illustrate the attributes that are captured within 

capability measures across disciplines, how different attributes are aggregated within 

capability questionnaires and what is the objective and decision rules applied to capability 

measures once aggregated. 

 

The chapter is structured as follows: in Section 4.2, previous empirical reviews of the 

capability literature are assessed. Both the reasoning behind each review and the papers 

identified are discussed in relation to the primary aims of this chapter. In Section 4.3, an 
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introduction of the methodology for undertaking the literature review in this chapter is 

presented. This literature review implements a search strategy known as “comprehensive 

pearl growing” (Schlosser et al., 2006). The rationale for choosing this review type, how it 

works in practice and a review of the inclusion and exclusion criteria for studies is also 

documented in this section. In Section 4.4, the results of the review in terms of the summary 

statistics of the papers included/excluded are presented. Each study is categorised and 

described. In Section 4.5, an analytical review of the studies is presented, addressing in 

particular the aims of the chapter. In Section 4.6, the chapter concludes with a discussion on 

the findings from this chapter and what health economics can learn for future studies that 

adopt a capability perspective. 

 

4.2 PREVIOUS REVIEWS OF EMPIRICAL CAPABILITY APPLICATIONS 

Before undertaking an empirical review of the capability approach, a preliminary search of 

previous quantitative capability reviews was carried out to establish what is already known 

within the literature. Three reviews were identified, including one paper and two book 

chapters which were found in a manual search of the relevant literature. These reviews 

represent summaries of previous attempts to analyse how the quantification of the capability 

approach has evolved since the development of the capability theory since the 1980s and early 

1990s (Sen, 1980; Sen, 1985; Sen, 1992; Sen, 1993). A summary of the three literature 

reviews is presented next in chronological order. 
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4.2.1 Literature Review (1): Kuklys & Robeyns (2005)  

The first review of the capability literature was undertaken in a book chapter by Kuklys and 

Robeyns (2005), which looked to collect information on the early quantitative empirical 

applications of the capability approach. The focus of the review by these authors was to 

explore the empirical applications of the capability approach up until 2002. Following the 

findings from the review, Kuklys furthered the research in the area by developing a monetary-

based functioning approach for assessing disability well-being through “equivalence scales” 

(Kuklys, 2005). 

 

The early empirical applications of the capability approach captured by the review of Kuklys 

and Robeyns (2005) found that instruments developed were based on functioning 

achievement rather than the broader conception of capability. Their review identified 

seventeen studies which attempted to measure individual well-being from a capability 

perspective. Five of the 17 studies focused on national and regional comparisons of 

functioning based welfare, while the remaining twelve studies either consisted of micro 

analysis of functionings within a particular population group (e.g. unemployed, poor, 

children) or an assessment across a population group without a comparison with another 

region. Their review aimed to show differences in studies which chose to elicit functionings in 

comparison to measures based on income when assessing welfare. This change of focus is one 

of the primary rationales for adopting a capability based approach, so it was important to 

establish that differences exist when adopting an alternative object of analysis. 
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Four main methodological themes were used in their review to compare the selected studies:  

1. selecting which functionings were of relevance for welfare assessment; 

2. the measurement of the chosen functionings at the individual level;  

3. the aggregation of functionings at the individual level;  

4. the aggregation of individual functionings across a population. 

 

The main finding from their review was that there were considerable distinctions between 

those who are classed as “functioning-poor” and those who are classified as “income-poor” in 

many of the studies reviewed. They also acknowledged the challenge of measuring 

capabilities directly, with all applications in their review focusing on functionings achieved as 

a proxy for capability measurement (Kuklys & Robeyns, 2005). 

 

4.2.2 Literature Review (2): Robeyns (2006) 

The second literature review is the sole peer-reviewed paper identified. Robeyns (2006) 

presented a scoping exercise, showing the breadth of the practical applications of the 

capability approach across a wide variety of disciplines. Robeyns (2006) asked what 

specifications are required for a study to be considered within the remit of the theoretical 

justification of the capability approach. She concluded that these were (Robeyns, 2006): 

1. the choice between focusing on capabilities or functionings;  

2. the selection of relevant capabilities to answer a specific question and;  

3. the weighting of the capabilities chosen to give an overall assessment or aggregation 

of welfare.  
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Her review suggests that a number of different approaches to the above three specifications 

have been made in different studies (Robeyns, 2006), with no “reference case”, comparable to 

NICE guidance for cost-effectiveness, being established for capability applications. Robeyns’ 

(2006) review suggested that the first two issues have generally been dealt with in relation to 

the data available, and weights have usually been set arbitrarily as equal across the chosen 

dimensions. It should be clarified that this practice is not her recommendation, but rather 

reflects the state of practice as observed in her review (Robeyns, 2006). 

 

In terms of empirical capability applications, the most interesting part of the study by 

Robeyns (2006), for health economics, is to show exactly where the capability approach has 

been applied in practice. Table 3 presents a summary of the thematic groups identified in 

Robeyns’ (2006) review where the capability approach has been applied in terms of areas of 

analysis, examples of the objectives within each groups and the studies which were found in 

each group. In total, Robeyns (2006) identified nine areas where the capability approach had 

been applied at the time of the review, ranging from cross-country comparisons of well-being 

to small scale development projects to help alleviate poverty in deprived populations 

(Robeyns, 2006). Many of the areas identified by Robeyns (2006) focus on particular 

populations who may be unfairly treated when traditional measurement techniques are used. 

Such research is primarily aimed towards the poor, the disabled and studies on gender 

inequality. Some studies identified here aimed to address a particular policy concern, while 

other studies were more exploratory, looking to understand the extent that household 

questionnaires are able to capture indicators of capability from existing capability lists. For 

example Anand and van Hees (2006)  examined the British Household Panel Survey (BHPS) 

questions in relation to Nussbaum’s ten central human capabilities (Nussbaum, 2000). 
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Table 3 Robeyns’ (2006) Overview of where the capability approach has been 
applied 
Application Type Examples or Explanations Studies 

General Assessments of the 

Human Development of 

Countries 

Human Development Index 

(HDI) 

(Sen, 1985) 

UNDP Human Development 

Reports (1990-present) 

(Fukuda-Parr, 2003) 

Assessing Small-scale 

Development Projects 

Poverty reduction projects (Alkire, 2002) 

Identifying the Poor in 

Developing Countries 

Functionings-poor versus 

income poverty measures 

(Ruggeri Laderchi, 1997) 

(Ruggeri Laderchi, 1999) 

(Ruggeri Laderchi et al., 2003) 

(Klasen, 2000) 

(Qizilbash, 2002) 

(Asali et al., 2005) 

Poverty and Well-Being 

Assessment in Advanced 

Economies 

Profiles of the poor; well-being 

trends in household surveys 

(Balestrino, 1996) 

(Phipps, 2002) 

(Brandolini & D'Alessio, 1998) 

(Chiappero-Martinetti, 2000) 

(Anand & van Hees, 2006) 

Deprivation of Disabled People Achievement of functionings 

compared to non-disabled 

(Zaidi & Burchardt, 2005) 

(Kuklys, 2005) 

Assessing Gender Inequalities Differences between males and 

females in developing and 

advanced countries 

(Sen, 1985) 

(Chiappero-Martinetti, 2003) 

(Robeyns, 2003) 

Debating Policies Discuss and assess government 

policies (e.g. education, welfare 

state reform) 

(Schokkaert & Van Ootegem, 

1990) 

(Lewis & Giullari, 2005) 

(Dean et al., 2005) 

Critiquing and Assessing Social 

Norms, Practices and 

Discourses 

Social norms that restrict 

capability 

(Lavaque-Manty, 2001) 

(Olson, 2002) 

(Robeyns, 2005a)  

Functionings and Capabilities 

as Concepts in Non-normative 

Research 

Ethnographic research 

Exploratory analysis 

(Arends-Kuenning & Amin, 

2001) 

(Anand et al., 2005) 

 

Robeyns’ (2006) review of applied research raises a number of challenges to those advocating 

the application of the capability approach. One of the most important of these is around the 

value added of including indicators of capability, compared to the indicators of sociological 

research and multidimensional well-being, which are already widely developed and used in a 

number of countries. A second important issue is the reliance on data that are not specifically 

designed to capture capabilities (Robeyns, 2006). 
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Given that researchers have previously specified different ways to identify which capabilities 

are important for specific purposes, Robeyns (2006) argues that the justification for the 

selection of capabilities needs to be explicit in the analysis, to ensure that the method used is 

transparent. In summary, Robeyns (2006) recognises the challenges associated with applying 

the capability approach in practice and emphasises the need for a clear explanation and 

justification around the three specifications (i.e. 1. the choice between focusing on capabilities 

or functionings; 2. the selection of relevant capabilities to answer a specific question; 3. the 

weighting of capabilities chosen to give an overall assessment or aggregation of welfare). 

 

4.2.3 Literature Survey (3): Chiappero-Martinetti & Roche (2009) 

In the final review of empirical literature, the book chapter by Chiappero-Martinetti and 

Roche (2009) summarises the empirical challenges in applying the capability approach and 

discusses the studies they consider to be notable empirical advances within the capability 

field. They aim not to give a complete overview of all empirical applications within the field 

but: 

“to discuss some basic principles and to review how the most consolidated applied 

literature dealt with these kinds of issues.” (Chiappero-Martinetti & Roche, p 160) 

 

The review by these authors takes a more analytic approach to evaluating the literature than 

the previous two capability reviews. Drawing from the specification of capabilities as set out 

by Robeyns (see Section 4.2.2), Chiappero-Martinetti and Roche (2009) analyse different 

methods which have been used to select and/or combine attributes within a measure of 
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capability. They look at the strengths and weaknesses of four statistical strategies for 

compiling and/or analysing outcomes of capability. They are: 

1. Scaling and ranking solutions  

Scaling and ranking solutions is the primary method of aggregation of indicators within the 

studies they reviewed. These indicators are not necessarily on the same scale as each other. 

The Human Development Index (HDI) was identified as the most commonly used example of 

this methodology within the capability literature. The HDI is the main measure of a country’s 

progress used by the United Nations (UN) in their annual Human Development Reports 

(HDR). The HDI comprises three dimensions (health, education and income), measured 

across four indicators (life expectancy at birth, mean years of schooling, expected years of 

schooling, gross national income per capita at purchasing power parity). The HDI is averaged 

evenly across the three index dimensions and results in a HDI between 0-1 (lowest to highest 

human development) (Human Development Report, 2013). 

 

2. Fuzzy set theory 

Chiappero-Martinetti and Roche identified fuzzy set theory, a mathematical framework that 

allows for the study of non-binary, vague indicators (e.g. age described as “young”, “middle 

aged” and “old”), as a method for combining categorical and continuous variables to measure 

the “degree of membership” of different indicators for an unobservable outcome (Chiappero-

Martinetti & Roche, 2009). This, they argued, allowed for complex and vague indicators to be 

incorporated within an outcome to indicate capability when it may not be clear whether the 

level of attainment is a positive or negative result. However, it was also recognised that 

similar problems of aggregating across different membership functions or dimensions is also a 
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problem. This fuzzy set approach is a popular methodology in poverty where defining 

someone as poor or non-poor may not be obvious by some levels (Chiappero-Martinetti & 

Roche, 2009). 

 

3.  Multivariate data reduction techniques  

Multivariate data reduction techniques such as factor analysis and principal component 

analysis are used to identify key indicators of capability from a large amount of potential 

variables which could be included (Chiappero-Martinetti & Roche, 2009). This is conveyed in 

their review as a popular method due to the belief that capability itself is difficult to measure, 

so by treating capability or functioning as a latent variable, multivariate data reduction 

techniques allow for the measurement of unobservable variables from real data (e.g. 

Krishnakumar & Ballon, 2008). 

 

4. Regression modelling 

Regression modelling was shown to be implemented to predict a multidimensional outcome 

related to the capability approach. The outcome was predicted from variables thought to be 

most closely related to the capability concept of well-being. Chiappero-Martinetti and Roche 

identified a number of different types of regression models that have been implemented in 

capability literature, such as ordinary least squares (OLS), probit, logit and structural equation 

models (Chiappero-Martinetti & Roche, 2009). The choice of such model depends on the 

relationship between the dependent and independent variables. The difference between 

regression modelling and fuzzy set theory is that an observable variable of well-being is 
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required for regression models, whilst fuzzy set theory assumes the dependent variable is 

unobservable (Chiappero-Martinetti & Roche, 2009). 

 

The review chapter by Chiappero-Martinetti and Roche closes with a description of the 

empirical contributions to the capability approach which have used these statistical 

techniques. The description used the specification of a capability analysis as set out by 

Robeyns (2006) in Section 4.2.2 to compare and contrast the studies in their survey. Ranging 

from the earliest applications of empirical examples by Sen (Sen, 1985) to more recent 

econometric models of capabilities as latent variables (Krishnakumar & Ballon, 2008), they 

show the growth in sophistication of the statistical techniques used to analyse capabilities 

within the literature. Thirty two studies, over thirty years, are presented to show the numerous 

methodologies that can be explored within the capability theoretical framework. This review 

also documented an increasing number of empirical capability studies in the more recent past, 

suggesting a continued and growing interest in the application of the capability approach. 

 

4.2.4 Summary of literature surveys on empirical capability research 

The three reviews of the capability literature presented in this section indicate that a wide 

range of disciplines and methods for estimating capability across studies interested in 

operationalising the capability approach quantitatively. However, there are a number of 

questions left unanswered by this research, which suggests that a further, more systematic, 

review is required. 
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Firstly, of the three reviews, none offer a clear rationale as to how studies were included and 

excluded from each review. This could lead to concerns about the inclusion of the papers 

within each review, which may not have been subjected to any type of assessment. Given that 

the aim of two of the reviews was to improve the reporting methods for eliciting and 

measuring capabilities (Robeyns, 2006; Chiappero-Martinetti & Roche, 2009), it is surprising 

that they themselves did not transparently report their own review methodology. 

 

Secondly, there appears to be an increase in the quantity of papers included in each review as 

time has progressed. This would suggest either a high growth of research within the capability 

approach since the turn of the century, or alternatively a greater knowledge of the most recent 

advances within the literature by the authors conducting their literature reviews. If it is 

assumed that the former is true, it is likely that new methods have emerged since the last 

review conducted by Chiappero-Martinetti and Roche (2009), which included literature up 

until the start of 2008. It would seem worthwhile in a new review to focus on the most recent 

applications within the capability approach since the last empirical review was conducted, 

albeit with a different objective, given the apparent growth in applications in the twenty-first 

century in the three literature reviews presented in this section.  

 

Additionally, none of the three literature reviews contained detailed evidence relevant to the 

objectives and decision rules for which such outcomes are then used to inform decision-

making, which is a key aim for this chapter. This will help understand how the capability 

approach has been interpreted as a measure for aiding decision-making and potentially offer 

guidance as to how capability instruments could be used within health economics. 
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4.3 METHODS 

In this section, the methods used to conduct the review of capability outcomes and decision 

rules from a capability perspective are presented. First, the search strategy employed to 

identify relevant papers, known as a “comprehensive pearl growing” literature search strategy, 

is outlined. Inclusion and exclusion criteria are then presented. Second, the method of 

identifying studies through key pearls is then explained. Finally, a data extraction sheet is 

presented to show how data were extracted for the review requirements. 

 

4.3.1 Search Strategy 

The search strategy employed in this review is known as a “comprehensive pearl growing” 

literature search, which is a particularly useful search strategy for interdisciplinary topics 

(Schlosser et al., 2006). The process of pearl growing commences with the identification of 

key pearls (i.e., key studies), which can be identified from within the literature as being 

compatible with the aim of the review (Hartley et al., 1990). Once the key pearls have been 

identified, the first wave of pearls are produced, which are papers that have cited the key 

pearls within their reference list. Therefore, this type of literature review uses forward 

citations from the key pearls, unlike a more expansive forward-backward reference search 

strategy.  

 

The comprehensive pearl growing literature search is of particular use when a keyword search 

strategy would return an unmanageable number of papers: for example, searching for terms 

related to economic evaluation such as “costs” or “benefits”. Entering only these key terms 

within an interdisciplinary database is likely to return results in the tens of thousands which is 
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an unmanageable number of papers to review. This is of particular concern for words which 

can have a number of different meanings within disciplines, or terms that have more everyday 

uses, such as ‘capability’.  

 

There is precedent for using this methodology in the existing health economics literature. 

Examples within health economics include Dolan et al.’s (2005) review of people’s 

preference for QALY maximisation (Dolan et al., 2005b); Tsuchiya and Dolan (2005) review 

of people’s preferences for health states and health profiles over time (Tsuchiya & Dolan, 

2005); and more recently, Stafinski and colleagues (2010 & 2011) use of the pearl growing 

method to qualitatively assess the different decision making processes for funding health 

technology across countries (Stafinski et al., 2010; Stafinski et al., 2011). A review of 

empirical applications of the capability approach seems equally well suited to this method. 

 

The literature search was undertaken through the Institute of Scientific Information (ISI) Web 

of Knowledge citation search online facility. The ISI Web of Knowledge covers a number of 

databases including Web of Science (which covers the sciences, social sciences, arts and 

humanities) and MEDLINE (topics regarding biomedicine and health sciences), which made 

it an appropriate database for searching capability literature across a wide variety of 

disciplines. 

 

Only papers published between January 1
st
 2006 and December 1

st
 2012 were included. The 

rationale for this choice was so that this review would focus on the most recent advances in 
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the operationalisation of the capability approach, given that earlier studies were already 

captured through the reviews discussed in Section 4.2. 

 

4.3.2 Inclusion criteria and Paper Categorisation 

To be included in this review, studies identified needed to address at least one of these two 

main objectives of this review: 

1. the aggregation of capability at an individual level and/or across populations, and/or  

2. an objective or decision-rule as to how such outcomes could be then used to aid 

decision-making (e.g. cost per QALY threshold rule in health economics) 

 

Based on the above criteria, titles and abstracts for the studies were sorted through keyword 

searching:  

Keyword searching through title and abstract was structured as follows:  

Capability OR Capabilities OR Functioning(s) OR Agency 

AND 

Measure OR Outcome OR Empirical OR Index OR Operationalisation  

 

This review followed a two stage process of study categorisation. This follows from previous 

reviews which have used this categorisation process to identify the studies of most relevance 

to the research question at hand (Roberts et al., 2002). 
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4.3.2.1 Stage I – Initial Categorisation of studies 

The studies identified using the previously outlined search strategy were then sorted into three 

categories based on the title and abstract.  

 

Category A, studies mentioned at least one from the two key search word lines (i.e. capability 

and operationalisation is Category A, capability only is not Category A).  

 

Category B, studies that could be potentially relevant to the review, but require more 

information than the title and abstract alone. If the study contained the keywords capability or 

functioning or agency, but none of the other keywords, the study was examined for a 

quantitative results section, which could potentially indicate an attempt to measure capability 

outcomes. If any of the other key words were found in the title and abstract but did not 

include capability or functioning or agency, the reference list of the study was searched for 

citations of the key capability writings by either Amartya Sen or Martha Nussbaum, as a 

means of eliciting whether the study was based upon capability theory.  

 

Category C, studies were excluded from the review. The studies either did not include any of 

the keywords for inclusion, or did not meet the criteria for Category B. Category C also 

included non-English publications. Conference abstracts and presentations were also excluded 

from this review, as it was not feasible to carry out a consistent quality assessment for this 

review, given the variety of topics expected to be covered within the review. 
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The studies identified in the first wave from the initial pearls (see Section 4.3.3) are then 

classified, according to Stage I categorisation. Therefore, the search terms are not used to 

initially to identify studies to review, but to classify studies once identified through the pearl 

growing method. Studies identified from the first wave which are classified as Category A or 

B are then employed to carry out a further wave search. Studies which have cited these new 

pearls are then categorised in the same manner as the first wave. This process of wave 

searching continues until a time where no new relevant studies are found. An illustration of 

the pearl growing method is presented in Figure 4. 

 

Figure 4 An illustration of the Comprehensive Pearl Growing Method 
 

 

 

 

 

  

 

 

 

WAVE 1 

WAVE 2 

WAVE..... 

  Key pearl for WAVE1 

  New pearl for next WAVE 

  New pearl excluded 
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4.3.2.2 Stage II – Further Categorisation of studies 

Following the completion of the pearl search, studies categorised as either A or B were further 

classified after being read in full. Four categories helped to identify the final papers for 

inclusion. 

1. Study uses capability related outcome and discussed decision rule 

2. Study uses capability related outcome but does not discuss decision rule 

3. Study discusses decision rule but does not use capability related outcome 

4. Study does not use capability related outcome nor discuss decision rule 

 

Papers which are classified within the first three categories are included in stage II 

classification in the final analysis of this review to help answer the three primary aims of the 

review. Papers classified as category 4 in stage II classification are excluded from further 

analysis. 

 

4.3.3 Selection of Key Pearls 

As a starting point for the identification of key pearls, from which the first wave of studies are 

identified within this review, the research already identified in the three previous reviews, 

presented in Section 4.2, was considered. The broadest disciplinary focus of the three 

previous reviews was the study by Robeyns (2006).  

 

In Table 3, the nine areas (identified by Robeyns (2006)) where the capability approach has 

been applied are outlined. From each of Robeyns’ nine groups, at least one study was chosen 
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for the initial key pearl list to commence the literature review. One group (non-normative 

research, i.e. qualitative research) was excluded from the selection for the pearl list, as the 

studies were not relevant for this review focus of quantitative empirical applications. From the 

remaining eight groups in Table 3, nine studies from this review were included as the key 

pearls. The review by Robeyns (2006) was also included as a key pearl. Overall ten key pearls 

were included as detailed in Table 4. 

 

Robeyns (2006) application groups (see Table 3) are used as a starting point for grouping and 

analysing all the studies included following the pearl search; where studies fell outside these 

groups, additional groups for new themes were generated where necessary.  

 

Table 4 Key Pearl References for identifying studies in WAVE 1 
Author Study Title Journal/Book Year 

Fukuda-Parr The Human Development Paradigm Feminist Economics 2003 

Alkire Valuing Freedoms Book 2002 

Ruggeri Laderchi et al.  

Does it matter that we do not agree on the 

definition of poverty? 

Oxford Development 

Studies 2003 

Chiappero-Martinetti 

A multidimensional assessment of well-

being based on Sen's functioning theory 

Rivesta 

Internazionale di 

Scienze Sociale 2000 

Anand & Van Hees 

Capabilities and achievements: an 

empirical study 

Journal of Socio-

Economics 2006 

Zaidi & Burchardt 

Comparing incomes when needs differ: 

equivilization for the extra costs of 

disability in the UK 

Review of Income 

and Wealth 2005 

Kuklys 

Amartya Sen's capability approach: 

Theoretical insights and empirical 

applications Book 2005 

Robeyns 

Sen's capability approach and gender 

inequality: selecting relevant capabilities Feminist Economics 2003 

Lewis & Giullari 

The adult worker model family, gender 

equality and care: the search for new 

policy principles and the possibilities and 

problems of a capabilities approach 

Economy and 

Society 2005 

Robeyns The capability approach in practice 

The Journal of 

Political Philosophy 2006 
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4.3.4 Data extraction 

Data were extracted from all included studies using a standardised data extraction form. The 

information used to inform data extraction is presented in Appendix 2. This follows protocol 

for data extraction from systematic reviews in health (CRD, 2009). 

 

4.4 RESULTS 

The summary statistics of the comprehensive pearl growing strategy, as well as the second 

stage review categorisation process are presented in this section. 

 

4.4.1 Summary of Pearl Search 

Overall, four waves of searching resulted in the identification of 494 unique studies. The 

findings are summarised in Figure 5. From Wave 1, 309 studies were flagged to have cited the 

key pearls. Forty-six (14.89%) of these papers were classified within Category A. From the 

remaining citations which addressed one of the two keyword searches, 25 of the 83 studies 

were classified as Category B on closer inspection. The other 58 studies were classified as 

Category C studies and excluded from the review. One hundred and eighty (58.25%) research 

studies were classified within Category C based on the title and abstract alone and were 

excluded from the review, with a total of 238 of 309 (77%) studies excluded in Wave 1.  

 

From the 71 studies classified in Category A (46) or Category B (25) in the first wave, these 

studies pinpointed a further 182 unique references in wave 2. Twelve (6.60%) of these papers 

were classified in Category A based on abstract and title only, with 128 studies excluded as 

Category C at this stage. From the remaining 42 studies that were neither Category A or C on 
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title and abstract only, 8 studies were classified as Category B on closer inspection and 

included in the review. 

Figure 5 Summary Statistics of Comprehensive Pearl Growing Review Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key pearls: 10  

(see Table 4) 

309 unique studies found 

71 new pearls (Cat A/B) 

 

WAVE 1 

182 unique studies found 

20 new pearls (Cat A/B) 

WAVE 2 

3 unique studies found 

1 new pearl (Cat A/B) 

WAVE 3 

No new pearls found 

494 studies identified in total 

92 studies identified as relevant 

 

WAVE 4 
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From the 20 studies of relevance found in WAVE 2 which were used as pearls for a third 

wave of searching, three new studies were identified (WAVE 3), with no paper meeting 

Category A or C on title and abstract only. One of the three studies was classified in Category 

B on closer analysis with two being included in Category C. This sole Category B study was 

used to run the fourth wave of literature searches, but no further studies were identified which 

fell within the timeframe of this search. Therefore, this signalled the conclusion of the search. 

 

4.4.2 Final classification of studies 

Upon Stage II classification of the remaining studies, almost half of the studies (45/92) were 

found to address the two key aims of this review (Category 1). 26 addressed one of the aims 

only (Category 2 or 3). Twenty studies did not measure capabilities directly or discuss a 

decision rule or objective for such a measurement, so these studies were excluded from 

further analysis (Category 4). Appendix 3 presents the 72 papers included in this review. 

Appendix 4 lists the papers excluded at the stage II classification. 

 

4.5 ANALYSIS OF REVIEW 

This section begins with summary data on the studies included for full review. This is 

followed by a description of the primary focus of studies within the review and whether this 

reflects findings from the previous review which are presented in Section 4.2. Section 4.5.3 

then looks at the type of attributes included in the studies which developed or employed 

capability related measures. Section 4.5.4 explores whether there are any themes within the 

review for aggregating such measures to form an index. Finally, the objectives and decision 

rules used within health economics are compared and contrasted with the rules applied for 
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capability studies more broadly in Section 4.5.5. Section 4.5.6 addresses a number of 

outstanding issues related to capability application. 

 

4.5.1 Summary Data on studies included in review 

Figure 6 shows summary information about the locations of where the studies were based on. 

The highest proportion of studies took place within the UK and the rest of Europe (26 studies 

out of 72 or 36%).  

Figure 6 Population where the capability studies identified were applied 

  

 

Figure 7 shows the spread of studies across seven capability thematic groups identified by 

Robeyns’ (2006) (i.e. group i.-group vii.) and three new themes which emerged from this 

review (i.e. group viii.-group x.). Group iv. (assessing poverty and well-being assessment in 

advanced economies) has the highest proportion of studies identified out of the 10 groups 

with 19 studies. The three new groups of education (group viii), technology (group ix.) and 

UK 
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health (group x.) account for 26 of the 72 studies identified, showing a growing interest in 

capability applications in these three groups in particular. 

 

Figure 7 Number of studies per capability thematic group 

 

Thematic groups: i. General assessment of human development; ii. Assessing small scale development projects; iii. 

Identifying the poor in developing countries; iv. Poverty and well-being assessment in advanced economics; v. Deprivation 

of disabled people; vi. assessing gender inequalities; vii. Debating policies; viii. Education; ix. Technology; x. Health 

 

4.5.2 Focus of study: Capability, Functioning or Agency? 

In Figure 8, the focus of the studies included in the review, in terms of their main interest in 

measuring capabilities, functionings or agency (as defined in Chapter 3), is outlined. Where 

studies had more than one focus (e.g. capability and agency), the predominant focus of the 

study was chosen as assessed by this author.  

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

i. ii. iii. iv. v. vi. vii.  viii.  ix. x.  

N
u

m
b

er
 o

f 
S

tu
d

ie
s 

p
er

 t
h

em
a

ti
c 

g
ro

u
p

 

Capability Thematic Groups 



 

126 
 

Out of the 72 studies included in the final review, 38 studies had an applied focus on 

functionings, 29 studies on capability and 5 papers on agency. While the results of this review 

would confirm the findings of previous reviews of capability applications which are mainly 

concentrated on functionings (Kuklys & Robeyns, 2005; Robeyns, 2006; Chiappero-

Martinetti & Roche, 2009), from Figure 8 there appears to be an increasing interest in the 

applied focus on capability measures in more recent times. 

 

Figure 8 Study focus of Capability Application review (2006-2012) 

 

 

4.5.3 Attributes included in capability related measures 

From the 72 studies included in the review at this stage, 61 (85%) of them developed or 

applied an instrument of some description related to the capability approach. Each thematic 

group is discussed in terms of capability attribute inclusion. The attributes for each study are 

detailed in Appendix 3. 
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4.5.3.1 Thematic Group i. General assessment of human development 

Eight studies implemented attributes assessing human development (group i.). Distaso 

developed a multidimensional sustainability well-being index across 10 dimensions and 

applied the measure within Italy (Distaso, 2007). Gardoni and Murphy (2010) developed a 

Disasters Impact Index (DII) to measure the consequences of natural disasters upon people’s 

capabilities (Gardoni & Murphy, 2010). A welfare index was developed to measure 

capabilities within Argentina across 10 dimensions (Anand et al., 2011), although this index 

was not generated from Nussbaum’s list of 10 central human capabilities like previous work 

from Anand and colleagues (2009) with the OCAP, as described in Chapter 3. Notten & 

Roelen (2012) collected thirteen indicators of deprivation for four dimensions (housing, 

neighbourhood, basic services, financial resources) to assess the most appropriate method of 

measuring childhood deprivation across the European Union (Notten & Roelen, 2012). 

Nussbaumer (2012) developed five dimensions (across six indicators) to assess energy 

poverty in Africa (cooking, lighting, services provided by household appliances, 

entertainment/education, communication). Alkire & Foster (2011a) assessed 

multidimensional poverty across four attributes in the United States (health status, health 

insurance, education and income) and across three dimensions in Indonesia (expenditure, 

health in terms of body mass index and years of schooling). Krishnakumar & Ballon (2008) 

predicted two basic capabilities (knowledge and living conditions) from six indicators of 

capability in Bolivia. NguefackTsague et al. (2011) considered the methods for valuing the 

three attributes on the HDI. This is discussed at greater length in the section on aggregating 

attributes (Section 4.5.4). All but one study (Anand et al., 2011) in this thematic group 

developed attributes with a functionings assessment of well-being. Anand and colleagues 

(2011) developed a questionnaire to capture capabilities directly. 
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4.5.3.2 Thematic Group ii. Assessing small scale development projects 

Only one study was identified for assessing small scale developments (group 2). Peris and 

colleagues (2012) examined the role of El-Almanario, a small grants development programme 

(SGP) tool aimed at enhancing community empowerment in a rural town in Guatemala (Peris 

et al., 2012). Community residents are asked to fill out a questionnaire, where they were asked 

to identify the problems within the communities and then decide which of these problems 

should take priority in being addressed by the community (Peris et al., 2012). 

 

4.5.3.3 Thematic Group iii. Identifying the poor in developing countries 

Seven studies were found for the group concerned with identifying the poor in developing 

countries (group iii.). The majority of these studies included attributes based on context 

specific poverty to the country of origin, such as a child poverty measure developed 

specifically for Vietnam (Roelen et al., 2010), well-being in Thai provinces (Parks, 2012), 

poverty in a Brazilian shantytown (Kerstenetzky & Santos, 2009), core poverty in South 

Africa (Clark & Qizilbash, 2008), or protecting capability in Chile (Barrientos, 2010). Other 

studies have focused more on the methodology for identifying the poor, in relation to 

measuring child poverty (Arndt et al., 2012), and defining poverty based on adequate shelter, 

which is broadly defined as somewhere that an individual can address their basic needs 

(hygiene and rest) and are able to store their personal belongings securely (Norcia et al., 

2012). All seven of these studies were based on capturing functioning, with health and 

housing among the main attributes used to distinguish the poor from the non-poor. 
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4.5.3.4 Thematic Group iv. Poverty and well-being assessment in advanced 

economies 

Assessing well-being and poverty in advanced economies (group iv.) had the highest number 

of studies out of the ten thematic groups (13 studies altogether). Wagle produced two studies 

which looked at indicators of poverty in the United States, focusing on education, income and 

type of employment (Wagle, 2008; Wagle, 2009). Capability indicators are a dominant theme 

within this category. Jordan and colleagues (2010) explored Cape York Institute for Policy 

and Leadership ‘capability indicators’ which included eleven dimensions to assess differences 

between indigenous and non-indigenous Australians (Jordan et al., 2010). Anand’s OCAP 

survey of capability indicators, developed in the UK, was also identified but was already 

discussed in detail in the previous chapter (Anand et al., 2009). Another UK study focused on 

“basic functionings” to achieve what Binder and Broekel refer to as “conversion efficiency” 

(Binder & Broekel, 2011). Two studies looked at whether government measures of human 

rights (Burchardt & Vizard, 2011) and poverty captured in German wealth reports (Arndt & 

Volkert, 2011) are compatible indicators with the capability approach. Van Ootegem and 

Verhofstadt developed a questionnaire of capabilities, which was tested on University 

students in Belgium across seven domains that were thought to be important for University 

students (Van Ootegem & Verhofstadt, 2012). Researchers in Australia developed a freedom 

poverty measure across three dimensions (income, health and education) and have suggested 

that it can be used as an alternative measure of poverty in Australia (Callander et al., 2012b), 

to assess regional differences in poverty in Australia (Callander et al., 2012a) and as a broader 

assessment of child well-being and their ability to work once finished schooling (Callander et 

al., 2012c). The same three dimensions of education, health and income were used to assess 

regional development within the UK (Perrons, 2012). Lastly, four dimensions 
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(education/leisure, health, social participation, income poverty) across eight indicators were 

used to assess childhood deprivation in Germany (Wust & Volkert, 2012). The study by Van 

Ootegem and Verhofstadt (2012) was the only study to develop capability attributes, with the 

other 12 studies based on functionings achieved as indicators of capability. 

 

4.5.3.5 Thematic Group v. Deprivation of disabled people 

The deprivation of disabled people (group 5) consisted of one study. Rosano and colleagues 

(2009) applied Kuklys’ (2005) equivalence scales for disabled people within Italy and found 

that disabled Italians require twice as much income to achieve the same functioning as the 

fully able (Rosano et al., 2009). In Kuklys original study, the disabled in the UK required 

50% more income on average to reach equivalent functioning levels (Kuklys, 2005). 

 

4.5.3.6 Thematic Group vi. Assessing gender inequalities 

Five unique measures were developed for assessing gender inequality (Group vi.). Anand and 

Santos (2007) used the OCAP survey to explore three capabilities related to violent crime and 

the propensity of females to fare worse in terms of their fear of, and actual experiences of 

sexual assault, domestic violence and violent assaults (Anand & Santos, 2007). Addabbo and 

colleagues (2010) developed a gender budgeting approach as a method to audit the impact 

across genders from new government policies (Addabbo et al., 2010). Bérenger and Verdier-

Chouchane developed a Relative Womens Disadvantage index to compare women’s 

disadvantage in terms of health, education and labour participation internationally (Bérenger 

& VerdierChouchane, 2011). To assess the quality of life of home based workers in 

Thailand, three dimensions based on income, work intensity and education, are employed to 
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assess the time-use dimensions of wellbeing (Floro & Pichetpongsa, 2010). Finally, Di 

Tommaso and colleagues (2009) focused on two of Nussbaum’s two central human 

capabilities (bodily health and bodily integrity) to explore the well-being of women trafficked 

for sexual exploitation in the Balkans and Eastern Europe (Di Tommaso et al., 2009). All 

studies in this category focused on functionings. 

 

4.5.3.7 Thematic Group vii. Debating policies 

The debating policies group (group vii.) had four studies. Two of the papers are in contrast 

with the gender inequality group (group vi.) by focusing primarily on the male gender 

disadvantage when it comes to achieving work-life balance. Within these studies, Hobson and 

colleagues assess differences across Europe by drawing from European data on parents’ work 

life balance and whether parents felt they had control in achieving a good WLB (Hobson & 

Fahlén, 2009; Hobson et al., 2011). Renouard argues why “relational capability” within 

organisations is important for achieving corporate social responsibility by identifying four key 

components (network integration, individual commitment to work within groups, having 

attachment with others, valuing others objectives simultaneously) (Renouard, 2011). Reitinger 

and colleagues (2011) debate the merits of conceptualising Area of Protection over 

consumption and production processes within a given society for analysing environmental life 

cycle assessment through a capability lens. They identify eight key dimensions (Reitinger et 

al., 2011). Two of these studies focuses on capability (Renouard, 2011; Reitinger et al., 2011), 

one on functioning (Hobson & Fahlén, 2009) and one on agency (Hobson et al., 2011).  
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4.5.3.8 Thematic Group viii. Education 

The group focusing on education (group viii.) had seven studies which developed alternative 

measures. The majority of these studies focused on expanding capabilities within Africa 

ranging from basic capabilities in the quality of education (Smith & Barrett, 2011; Tikly & 

Barrett, 2011), and a more general education capabilities list (Walker, 2006), to a Public-

Good Professional education index, which aimed to promote the higher education of those 

individuals who would expand societal capabilities (McLean & Walker, 2012). A list of 

functional capabilities was also developed for higher education (Walker, 2008), while in the 

US, the capabilities gained from teaching arts in schools was captured by the Arts Education 

Pathway Model (Maguire et al., 2012). A list of five basic capabilities from learning was also 

developed (Young, 2009). The majority (five) of these studies focused on capability 

attributes, with only two (McLean & Walker, 2012; Smith & Barrett, 2011) based on 

functioning attributes.  

 

4.5.3.9 Thematic Group ix. Technology 

Six studies were identified on the topic of technology (group ix.). Three of these studies show 

the development of the Choice Framework, primarily by Kleine (Kleine, 2010; Kleine, 2011; 

Kleine et al., 2012). The Choice Framework was used to assess issues such as the role of 

telecentres (i.e. free public access to computers and the internet) in Chile and Fair Tracing of 

products in the UK (i.e. allowing customers and producers to digitally follow the supply chain 

of goods), which helped to show the improved benefits gained from individual capability 

through technological advances. The role of information and communications technology for 

development (ICT4D) was also explored in the other three studies in this category, with the 

assessment of the role of internet use (Hatakka & Lagsten, 2011), technology allowing for 
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improvement of instrumental freedoms in Uganda (Kivunike et al., 2011), and in Cambodia 

through a Capability, Empowerment and sustainability virtuous spiral model (Grunfeld et al., 

2011). Three studies included capability attributes (Kleine, 2010; Kleine, 2011; Grunfeld et 

al., 2011), two studies on functioning attributes (Kivunike et al., 2011; Hatakka & Lagsten, 

2011) and one study on agency (Kleine et al., 2012). 

 

4.5.3.10 Thematic Group x. Health 

The health group (group x.) had nine studies which included capability attributes. Four of 

these studies relate to two of the three types of capability questionnaires already discussed in 

detail in Chapter 3 (Grewal et al., 2006; Coast et al., 2008a; Al-Janabi et al., 2012a; Netten et 

al., 2012). Three of the studies are focused within the United States, with attention paid to 

chronic conditions (Ferrer & Carrasco, 2010), as well as the ability of the built urban 

environment to give more capability for people to participate in healthy activities and reduce 

obesity levels (Lewis, 2012a; Lewis, 2012b). The remaining two studies were from Africa, 

with both studies interested in the control and empowerment of women’s decision making in 

accessing healthcare in Burkina Faso (Nikiema et al., 2012) and reducing shortfalls in health 

functioning in Ethiopia (Mabsout, 2011). While the role of health is an important indicator of 

capability within most of the other thematic groups in this review, an indicator of health was 

included in the minority of studies within this section, indicating that focusing on health alone 

is not adequate from a capability perspective.  
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4.5.4 Aggregating capability related attributes within an index 

The majority of studies discussed in the previous section could not be easily grouped within a 

pre-existing index, with the majority of such studies developing new outcomes to address 

particular problems with capability within a specific context or country. However, some of the 

studies identified did show trends in the development of an index once the attributes of the 

instrument had been decided. In this section, the two major methodologies that are developed 

for compiling capability indicators into an index are detailed. 

 

4.5.4.1 Alkire and Foster Multidimensional Poverty Methods 

The primary methodological contribution to index development found in this review appears 

to be the work of Alkire and Foster on multidimensional poverty (Alkire & Foster, 2011a). 

The Alkire Foster (AF) measures propose a methodology for measuring the multi-faceted 

nature of the social determinants of poverty. Alkire and Foster (2011a) do not focus on a 

single indicator of poverty such as income poverty. They show in their seminal paper on 

multidimensional poverty measurement how such a focus can be misleading in describing the 

true levels of poverty within a given society. Instead, the AF measures allow other factors to 

be considered in determining whether or not poverty is present.  

 

Alkire and Foster (2011a) follow the axiomatic approach to measuring multidimensional 

poverty as detailed by Sen (Sen, 1976). The AF measures focus on two key issues of poverty 

measurement. Firstly the “identification method”, which considers how an individual is 

identified as being poor or not poor and secondly, the “aggregation method” which follows 



 

135 
 

from the identification step of determining who is poor, by defining the appropriate measure 

of the deprivation suffered by the poor (Alkire & Foster, 2011a). 

 

Within a unidimensional poverty measure, there is a relatively simple process involved in 

defining whether a person is in poverty. It is a case of determining the threshold on that one 

dimension below which a person is considered to be in poverty. For an example, the World 

Bank defines “extreme poverty” as individuals living on less than $1.25 a day, adjusted for 

purchasing power parity (PPP), with a higher level of $2 for middle income economies (The 

World Bank, 2010).  

 

The “identification method” becomes more complex in multidimensional poverty 

measurement. Here, the classification of an individual as poor additionally requires a decision 

about the number of dimensions in which a person has to fall below the threshold to be 

classified in this way. Atkinson (2003) outlines two common identification approaches in 

poverty assessment. Firstly, the “union approach”, whereby a person is classified as poor if 

they fall below the threshold on any dimension. Secondly, the “intersection approach”, 

whereby a person is poor only if they fall below the threshold of all included dimensions 

(Atkinson, 2003). 

 

Alkire and Foster (2011a) found flaws with both identification methods and developed an 

alternative “in between” method for AF measures, referred to as the “dual cutoff” method. 

The dual cutoff method operates by first identifying a cutoff for each dimension below which 
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a person is classed as deprived in that dimension, and second determining the number of 

dimensions in which an individual must be deprived to be classified as poor. These cutoffs 

can vary with context, enabling flexibility for specific purposes, whether it be a cross-national 

comparison of multidimensional poverty or a more refined policy question (Alkire & Foster, 

2011b). 

 

The “aggregation method” relies on a “censoring” step, whereby those who do not meet the 

criteria for poverty (i.e. individuals not deprived in the required number of dimensions) are 

censored from the poverty measurement exercise. The aggregation process then relies on a 

number of different methods, depending on the complexity of the poverty measurement 

required. These methods are captured in four different AF measures of multidimensional 

poverty, which consider not only whether or not a person is poor, but also on how many 

dimensions they are poor in (accounting for the breadth of poverty over dimensions 

considered), how far away an individual is from the threshold on each dimension in which 

they are deprived (accounting for poverty depth within a dimension) and whether different 

weights across dimensions are attached to the same levels below the poverty thresholds on 

dimensions (accounting for the severity of poverty across dimensions) (Alkire & Foster, 

2011a). 

The four AF measures are outlined below: 

1. Headcount ratio (H): p/P  

(where p = population who are poor; P = total population under consideration) 

This measure is essentially a counting exercise whereby the proportion of poor 

individuals are measured as a percentage of the total population under consideration. 
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2. Adjusted headcount ratio (M0) = Headcount ratio*(dp/D) 

(where dp = dimensions which individual is poor, D = number of dimensions for poor 

population, p, any individual can be poor in) 

This measure shows on how many dimensions a person is classified as poor, with a 

proportionally higher deprivation experienced by people deprived in more dimensions. 

 

3. Adjusted poverty gap (M1) = M0*(lp/L) 

(where lp = levels below poverty threshold where poor population, p responded, L = 

total levels below threshold across dimensions for poor population, p) 

This measure takes into consideration the breadth of deprivation amongst the poor, as 

well as the depth of poverty suffered, which accounts for higher poverty levels the 

further an individual is from the cutoff threshold. 

 

4. Adjusted Foster-Greer-Thorbecke(FGT) (Foster et al., 1984) measure (M2) = 

M0*(vp/V) 

(where vp = values attached to levels below threshold where poor population, p 

responded, V = total value between lowest levels on all dimensions and threshold for 

poor population, p)  

The most sophisticated AF measure, allowing values to be attached to different 

response levels on dimensions. It allows for the measurement of the frequency, 

breadth, depth and severity of deprivation suffered by the poor. 

 

Alkire and Foster (2011a) illustrated these AF measures in the United States, by measuring 

multidimensional poverty between three ethnic groups (African-American, Hispanic and 

White) across four dimensions (income, health status, health insurance, education level), with 

a cutoff of deprivation in two dimensions for a person to be considered poor. They found that 

whilst the African-American population in their sample was the most impoverished when 

analysing income only (i.e. using the Headcount ratio H), using their dual cutoff approach for 

the M0 measure considered the Hispanic population group to be most deprived overall, as the 



 

138 
 

health insurance and education attainment indicators were considerably worse for Hispanics 

(Alkire & Foster, 2011a). This methodology has been adopted by the United Nations and 

since 2010, it reports a Multidimensional Poverty Index (MPI) annually in its Human 

Development Reports (HDR) (Klugman, 2010). 

 

Eight studies in this literature review, including the methodology paper by Alkire and Foster 

(2011a), are connected by the use of this multidimensional approach to measuring capability. 

Three of the studies are related to developing a Freedom Poverty Measure in Australia, which 

looked at accounting for three dimensions of poverty (income, education and health) 

(Callander et al., 2012b), including measuring freedom between Australian regions (Callander 

et al., 2012a) and for assessing childhood development (Callander et al., 2012c). Two further 

studies also focused on measuring childhood deprivation: one study in Germany (Wust & 

Volkert, 2012) and another study in Vietnam (Roelen et al., 2010) using the AF methodology. 

One other study focused on measuring childhood deprivation but this time by comparing 

deprivation across four European countries (Notten & Roelen, 2012). Finally, Nussbaumer 

and colleagues (2012) developed a multidimensional energy poverty index (MEPI) and 

applied it across the African continent (Nussbaumer et al., 2012). 

 

4.5.4.2 Human Development Index and related measures  

The Human Development Index (HDI) is the traditional outcome measure that is associated 

with the United Nations Development Programme (UNDP) and the capability approach. Since 

the UNDP launched the annual Human Development Reports (HDR), the HDI has been 
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included for cross-country comparison of the “real wealth of nations” (ul Haq, 1990). The 

construction of the HDI index was explained previously in Section 4.2.3. 

 

Only four studies within this literature review used aggregation based on the HDI 

methodology. Nguefack-Tsague and colleagues (2011) provide a statistical justification for 

the equal weighting of the three dimensions captured within the HDI (Nguefack-Tsague et al., 

2011). Perrons (2012) used the three dimensions of HDI to develop a regional development 

index (RDI) to assess the development of regions within the UK. Comparing RDI with GDP 

showed that London was not as developed as other UK regions when the additional 

dimensions were accounted for in the RDI (Perrons, 2012). Two other measures were 

developed outside of the UK. One study developed an individual well-being index (WBI) 

across three dimensions (personal income index, work intensity index, education attainment 

index) to measure the well-being of home-based workers in Thailand (Floro & Pichetpongsa, 

2010). The other study developed capability indices (CI) to assess two basic capabilities 

(knowledge and living conditions) across a number of indicators to compare different regions 

in Bolivia (Krishnakumar & Ballon, 2008). 

 

4.5.5 Exploring the objectives and decision rules within the capability approach 

In this section, the third aim of this review is explored in detail. Firstly, the objectives and 

decision rules within health specifically that were found in this review are examined. Within 

the second sub-section (Section 4.5.5.2), objectives and decision rules outside of health are 

analysed to see whether compatible or alternative decision rules are being used and justified 

based upon capability theory. Given the breadth of studies and objectives across disciplines 
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which are included within this review the form of a narrative review was considered the most 

suitable to explore this aim. 

 

4.5.5.1 Is the QALY objective (health maximisation over time) compatible with 

the capability approach? 

Ten out of the 72 studies identified had a specific focus on health (group x.). There are 

different interpretations of how the capability approach can be used within an evaluation 

framework for health based on these studies. The work based upon the ICECAP indices, 

which were discussed in detail in Chapter 3, suggests that one possibility for the capability 

approach is to measure a concept broader than health maximisation: 

“One option would be to use such an index essentially as a QALY replacement – as a 

means of retaining a single measure of outcome for such evaluations, but with that 

measure covering more than just health.” (Coast et al., 2008a, p. 882)  

 

Others have argued that while the QALY objective can be useful in certain circumstances, it 

is not a useful tool for assessing interventions where health is not a relevant outcome: 

“It is possible to view healthcare interventions as being on a spectrum between those 

that purely maximise health (e.g. use of insulin to control diabetes) and those that 

purely maximise empowerment (e.g. counselling interventions to improve ability to 

make informed health decisions in people living with diabetes). However, it is possible 

to conceive that the latter, if done well, could contribute significantly to the former, 

and indeed this is the basis of most self-management interventions” (McAllister et al., 

2012 p. 6) 
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Accounting for empowerment within an evaluation framework applies as much in developed 

countries as it does in developing countries, as emphasised by another study which looked at 

how women could overcome hurdles in accessing healthcare in Burkina Faso (Nikiema et al., 

2012). 

 

However, there is no overall consensus on the separation of the QALY objective from the 

capability approach. Netten and colleagues (Netten et al., 2012) argue that the measure of 

social care ASCOT, which they link to Sen’s notion of capabilities, can be framed within the 

QALY framework in what they refer to as a social care related quality of life (SCRQOL) 

measure: 

“The revised ASCOT measure developed through the study shows considerable 

potential, providing a first estimate of a social care equivalent to the QALY, and can 

be used in a range of circumstances, including cost-effectiveness, cost-utility and 

policy evaluation.” (Netten et al., 2012, p. 95) 

 

An alternative to separating QALYs and capabilities would be to measure health alongside a 

number of indicators of well-being. Such an approach has been developed in Australia, where 

a “freedom poverty” measure has been conceptualised with indicators of health, education and 

income to assess whether a person is deprived (Callander et al., 2012b). However, Callander 

and colleagues (2012b) have yet to define what would be considered good or bad health and 

what measure should be used to calculate good or bad health. Therefore, further research is 

required in this area. 
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Barring the example of Netten and colleagues (2012), who used the time-trade off technique 

to generate a social care QALY (see Chapter 3 for more), there has been little emphasis on 

incorporating time alongside capability or empowerment measures, which has, to date, been 

an important part of health economic evaluations. The ICECAP indices provide the most 

developed attempt to capture capability directly. However, there is no guidance as to how 

such indices could be used to aid decision-making. The next section assesses information 

from studies outside of health in the literature review to see if there is any other guidance 

available on the overall objective of an evaluation based upon capability theory. 

 

4.5.5.2 Capability Objectives and Decision Rules beyond health 

While the capability approach was developed as an alternative to the traditional utilitarian 

approach in welfare economic assessment, there are some who claim that capabilities can fall 

within a similar maximisation framework. One example of this is Renouard (2011), whose 

study suggests that corporate social responsibility within private enterprise should account for 

what they term as “relational capability”, drawing upon research within anthropology and Sen 

and Nussbaum’s research, to look beyond utility maximisation of company stakeholders but 

rather achieve the: 

“maximisation of the relational capability of people impacted by the activities of 

companies” (Renouard 2011, p. 85) 

 

This concept of maximising an absolute level of capabilities is not limited to the above 

example, with Tikly and Barrett (2011) stating that the capability approach of “maximising 
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choice” is a more appropriate assessment of welfare than the standard rational choice theory 

of economics within education of low income countries: 

 

“Here the assumption is that individuals act on the basis of the maximisation of their 

own utility and that efficiency within the public welfare system is best served through 

maximising ‘choice’” (Tikly & Barrett, 2011, p. 8)  

 

However, the objective of maximising capabilities in some form or another as an absolute aim 

is not a reflection of the majority of work related to the papers found in this review. As an 

example of this, Anand et al. (2009) states: 

 

“they (people) do not wish to maximize total social welfare for a variety of reasons, 

not least of which is that they are concerned about distributional issues too” (Anand 

et al. 2009, p. 127) 

 

Many papers focus on the maximisation of something less than optimum levels as a priority, 

such as the maximisation of basic capabilities (Krishnakumar & Ballon, 2008) or by 

measuring poverty as: 

“insufficiency in basic capabilities” (Kerstenetzky & Santos, p. 189).  
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Other conceptualisations of the capability approach have developed within more advanced 

economies. Binder and Brockel (2011) develop their concept of “conversion efficiency” as an 

alternative to traditional well-being assessment: 

 

“The idea of relative efficiency means we are evaluating individuals’ efficiency not 

with a theoretically derived maximum, but to the maximum of functioning achievement 

observed in the data given a certain level of resources” (Binder & Brockel 2011, p. 

261) 

 

Binder and Brockel demonstrated their measure within Great Britain and showed that 

conversion efficiency is improved within this sample, by age, self-employment, marriage, no 

health problems and living in London and the surrounding boroughs (Binder & Broekel, 

2011). Murphy and Gardoni (2010) developed a two-stage process for assessing individual 

capability within a risk analysis, such that: 

 

“for defined groups, the goal should be to maximise variability of non-basic 

capabilities and minimise variability within sub-vectors of basic capabilities and 

among defined groups of those with similar boundary conditions” (Murphy & 

Gardoni 2010, p. 145) 

 

Another alternative to average welfare maximisation in a narrow space comes from the field 

of education. Callander et al. (2012c) argue that increasing educational opportunities for 
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youths is not an adequate pre-requisite to future labour force participation (Callander et al., 

2012c). Instead they develop a measure drawn from the multidimensional poverty literature 

(Alkire & Foster, 2011a) to assess health alongside education, which they argue is also likely 

to have an impact of the probability of labour force participation in the future: 

“efforts to increase children’s future labour participation rates as a means of 

improving their living standards should also focus on improving childhood health, as 

well as education.” (Callander et al. 2012c, p.179) 

 

4.5.6 Outstanding issues 

The quantitative studies analysed in this review most commonly apply the capability approach 

to compare capabilities across populations. The majority of population comparisons deal with 

cross-sectional data only, with little attention paid to how capability is affected over time 

within population groups. The reference case of current health economic evaluations for 

groups like NICE recommends accounting for changes in quality over time within outcomes 

(NICE, 2013), so this is an important consideration for using the capability approach in health 

evaluations. 

 

One notable attempt identified in this review to measure well-being over time was carried out 

by Clark and Hulme (2010). The aim of their study was to bring together two separate parts of 

poverty measurement, by measuring core poverty (at a point in time) and chronic poverty 

(over time) simultaneously (Clark & Hulme, 2010). In this study they extend the vagueness 

poverty framework (Qizilbash, 2003), which designates people within three categories based 

upon their reported well-being in a given dimension (core poor, vulnerable and non-poor) 
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(Clark & Qizilbash, 2008). When combined with the research within measuring prolonged or 

“chronic poverty” research (Hulme & McKay, 2008), even more definitions are introduced 

when measuring poverty over time. Such definitions include transitory vulnerable people (at 

risk of poverty in future or just coming out of a definite poverty state of being), transitory core 

poor (people who go in and out of poverty over time) and chronically core poor (i.e. 

persistently poor over time) (Clark & Hulme, 2010).  

 

While this research is a welcome improvement in addressing capability longitudinally, it 

remains less clear of the value of different states of poverty within Clark and Hulme’s (2010) 

approach (e.g. should all resources be channelled at those in core poverty before other levels 

of poverty should be addressed?). An alternative study states that their “fuzzy” approach to 

defining different poverty levels could be used longitudinally (Betti & Verma, 2008). 

However, the question of which poverty states (or capability states) are prioritised over 

another remains to be addressed before this work can be applied within an evaluation 

framework.  

 

From this review, there does not appear to be a method for combining a measure of capability 

with the cost of an intervention, even though studies have developed outcomes as alternatives 

to measuring benefits monetarily in a cost-benefit analysis (Beyazit, 2010; Gardoni & 

Murphy, 2010). It is unlikely, then, that health economics can learn much about developing a 

comparable cost-effectiveness ratio for capability outcomes from the capability literature. 
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4.6 DISCUSSION 

The analysis of the comprehensive pearl review has shown that research in a wide variety of 

disciplines has attempted to measure and apply the capability approach quantitatively. This 

chapter reports the most recent advances within the applied capability literature. It specifically 

explores the application of the capability in health, and whether applications in other 

disciplines are appropriate when evaluating health interventions too. The areas of “Health”, 

“Education” and “Technology” are among the highest growing disciplines where the 

capability approach is being most frequently applied. This resulted in three themes being 

added to Robeyns’ (2006) initial thematic groups developed in 2006. Additionally, previous 

reviews have shown an overwhelming majority of studies have focused on functioning based 

attributes. While functioning attributes remain the most prevalent method in this review too, 

Figure 8 suggests that this review has identified an increasing trend of using capability based 

attributes. 

 

The primary results show that there is no overall consensus as to how the capability approach 

should be applied either in health or elsewhere to aid decision-making. The majority of 

studies in this review suggest that an objective other than the maximisation of health when 

applying the capability approach is likely to be more appropriate for an application which 

corresponds with the underlying theory. Rather, it seems that a more consistent theme through 

the majority of the studies reviewed is the idea of achieving “basic capabilities”(Young, 2009) 

or “minimum level of capabilities attainment” (Murphy & Gardoni, 2008). This threshold 

approach has also been referred to within regions as a “sufficiency economy” (Parks, 2012) or 

within adult literacy as a “sufficient” level of learning (Maddox & Esposito, 2011). Within the 

majority of cases, this review highlights these concepts as the primary quantitative methods 
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for applying the capability approach. This is reflected in the main way attributes were 

aggregated within an index through the Alkire and Foster methods of multidimensional 

poverty, with the purpose of allowing multiple determinants of “unfreedom” to be calculated 

simultaneously (Alkire & Foster, 2011a). 

 

Outcomes within the capability approach explored in this review offer little as to how 

resource allocation could be informed by such indices. The primary objective of studies was 

an attempt to highlight areas where inequalities or poor performance in specific contexts can 

be improved, with little guidance as to how such improvement should be made. This is not 

useful within a health economic evaluation context, where choices between alternative 

interventions are required. Additionally, capability over time is a sparsely explored topic, so a 

method for the combination of a measure of capability with time cannot be drawn from 

studies found within this review.  

 

The quality of the studies included within the final review was not assessed given the wide 

variety of areas of application and the desire to explore possible methods. Papers were chosen 

in a defined period of time based on a defined number of relevant original pearl cites; 

although the entirety of the literature is not reported, earlier capability applications were 

considered through the summary of the three reviews prior to the original pearl search 

undertaken here. 
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The strengths of this literature review in comparison to previous capability literature reviews 

are that the search strategy methodology was established and made explicit, whilst previous 

reviews of applied capability work have been less transparent. Given the growth of areas 

where the capability approach is applied, a less systematic approach is likely to be subject to 

bias arising from researcher disciplinary knowledge and is likely to miss new research 

developments in different contexts.  

 

There are a number of limitations associated with this review. The selection of key pearls 

from a previous review of themes in the capability approach was an attempt to include a wide 

variety of studies from different disciplines. However, the selection of those key pearls may 

not have been cited by all the most recent applications of the quantitative application of the 

capability approach. Therefore, not all relevant papers may have been included in this review. 

This is the trade-off associated with using the comprehensive pearl growing literature search 

strategy to identify a manageable amount of studies to review. 

 

This review suggests that those wishing to apply the capability approach should take into 

account objectives other than maximisation of an ideal state, for example health 

maximisation. The prioritisation of basic capabilities or a threshold of sufficient capability to 

have a good life would appear to be a constant theme throughout the majority of research 

examined here and should be explored further when applying the approach to health 

economics. 
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The comprehensive pearl review collected papers from a range of disciplines to answer 

specific questions related to health. Studies identified within this review will be of interest to 

researchers in other disciplines in the application of the capability approach, in terms of types 

of capability attributes, methods of aggregation of attributes and decision rules applied in such 

studies. 

 

It remains to be seen how the capability approach can be combined with duration to assess 

between alternatives for health interventions. Some attempts have been made to connect 

different poverty literature to account for this (Clark & Hulme, 2010), but more research is 

required to understand the relationship in greater detail. This could be an area where the 

capability approach learns from the health economics outcomes (as detailed in Chapter 2), 

which combine health-related quality of life and time. 
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CHAPTER 5. CASE STUDY SELECTION AND MAPPING 

TERMINOLOGY 

 

5.1 INTRODUCTION 

In the first three chapters of this thesis, the impact of health economics on decision-making 

over the past half century has been detailed (Chapter 2), as well as introducing the capability 

approach to evaluating societal welfare (Chapter 3). The capability approach has been 

interpreted by a number of health economists as providing an alternative to the present 

theoretical basis and objectives of health economic evaluations (Verkerk et al., 2001; Anand 

& Dolan, 2005; Coast et al., 2008c; Ruger, 2010a; Smith et al., 2012). The development of 

measures of capability well-being designed to be used in assessing health and social care 

interventions was also explained in Chapter 3. The ICECAP questionnaires were identified 

for further use in Chapter 3 as the most developed approach for generating economic 

outcomes.  

 

The first task in this chapter is to identify a relevant case study for this analysis. A study 

selection process is outlined and reasoning for the choice of the final case study chosen is 

justified. The reasons for exclusion of other potential case studies are also discussed. 

 

From the case study selection process, it became clear that the lack of directly collected 

ICECAP data would make the measurement of capability over time difficult to account for 
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with primary data. This chapter outlines an alternative approach to incorporating measures 

within economic models which is pursued in this thesis. This is known as mapping.  

 

Individual well-being in health economics is frequently assessed through health related 

quality of life (HRQoL) questionnaires. When such questionnaires are combined with 

population preferences, they are often referred to as health utility instruments or preference 

based measures (Brazier et al., 2007). However, not all clinical studies collect HRQoL data on 

a frequent basis, with many trials focusing instead on condition-specific health status 

questionnaires, which aim to capture specific changes in quality of life and are favoured by 

clinicians as more likely to show changes associated with a given disease/illness. However, to 

comply with guidance from the National Institute for Health and Care Excellence (NICE) for 

economic evaluations within the UK, health utilities are required to be estimated so that 

Quality Adjusted Life Years (QALYs) can be calculated (NICE, 2013). QALYs, as discussed 

in Chapter 2, allow for comparisons across different interventions and patient groups across a 

health service. 

 

Mapping from condition-specific and generic non-preference based questionnaires onto 

HRQoL to generate health utilities has become a popular method to generate QALYs when 

insufficient data on health utilities are available for the population under consideration. 

Mapping consists of generating a relationship between two instruments, allowing for the 

generation of QALYs when studies have not directly collected preference based measures 

(Brazier et al., 2010).  
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In this chapter, the first aim is to identify where an ICECAP questionnaire could be 

implemented in a case study to show how relevant capability outcomes can be generated from 

existing data in a modelling exercise. The second aim of this chapter is to explore current 

advice available to researchers on the methodology of applying mapping to generate health 

economic outcomes. This chapter lays the foundations as to what recommendations are 

currently available when undertaking a mapping study, and provides guidance for subsequent 

mapping research which is developed in later chapters of this thesis. 

 

The chapter is structured as follows. Section 5.2 presents the case study selection process for 

exploring a capability measure in an economic model. Section 5.3 introduces the terminology 

associated with the mapping literature and the method of incorporating capability 

questionnaires within economic models, which is referred to frequently in the remainder of 

the thesis. Section 5.4 reviews the primary characteristics of a mapping study by appraising 

two recent sources of mapping research, to clarify what should be specified when formulating 

a mapping algorithm. Section 5.5 provides a summary of the case study selection process and 

the guidance that is currently available for mapping studies. 

 

5.2 CASE STUDY SELECTION 

In this section the case study selection process is chronicled step by step. 

 

The data needed to generate capability outcomes required the collection of capability 

instruments, which could then be applied to make relevant comparisons between 
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interventions. The two capability instruments considered for generating capability outcomes 

were the ICECAP-A for the general adult population (Al-Janabi et al., 2012a) and the 

ICECAP-O for the over 65 UK population (Grewal et al., 2006; Coast et al., 2008a). The 

ICECAP-A and ICECAP-O instruments were discussed in detail in Chapter 3.  

 

It has been identified in previous research that capability outcomes are likely to be 

advantageous in areas where benefits usually are broader than health alone, for example in 

public health (Lorgelly et al., 2010a) and complex interventions (Payne et al., 2013). 

Furthermore, it has already been recognised by NICE that the benefits from public health go 

beyond health alone and therefore evaluations should take non-health benefits into 

consideration where possible (NICE, 2009b). Therefore, case studies which are from a public 

health perspective or another background that are likely to have broader benefits than health 

alone are likely to be particularly relevant for this research.  

 

Health economists and modellers at the University of Birmingham were approached in person 

or by e-mail in October 2010, and were provided with a brief synopsis of this research project. 

They were asked to provide a list of potential models which they had worked with in the past 

decade or work-in-progress at that time point for consideration as a potential case study. 

Additionally, trials that had collected ICECAP questionnaires or were known to be in the 

process of collecting ICECAP data were also explored. This was done so that all possible 

options could be examined as to how best to compile capability outcomes in economic 

evaluations with the data currently available. Resource constraints of the doctoral funding 

restricted the possibility for primary data collection. An additional concern was the difficulty 
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of assessing models from other developers outside of the University. Therefore, neither of 

these two options were considered any further in this research. 

 

Table 5 presents the 18 topics that were considered for case study selection. The primary 

reasons that 12 topics (67%) were discarded in the case study selection process was the lack 

of readily available ICECAP data or the inability to collect the data in a reasonable time 

period for this study (Connock et al., 2007b; Barton & Andronis, 2009; Barton et al., 2011; 

Andronis et al., 2009; Chen et al., 2009; Auguste et al., 2011; Roberts et al., 2011; Roberts et 

al., 2007; Lovibond et al., 2011; Fletcher et al., 2010). This initial criterion was required as 

capability outcomes could not be generated without such data. The smoking prevention topic 

(Jit et al., 2009) was discarded as the model population were primary school children. The 

ICECAP questionnaires have so far not been developed to capture children’s capabilities.  

 

Three topics (topic 16 (Dowswell et al., 2012), topic 17 (Rouse et al., 2011) and topic 18 

(Foster et al., 2010) in Table 5) which had ICECAP-A data available were subsequently ruled 

out due not having developed a model for the studies and not capturing health utility measures 

to be able to draw comparisons with the capability instrument. The final topic that was 

excluded was maintenance therapy for opioid dependents (Connock et al., 2007a; Holland et 

al., 2012). Even though ICECAP-O data could have been obtained from this topic, given the 

age group of the majority of opioid dependents is between 15-64 in the UK (Connock et al., 

2007a), the ICECAP-O capability instrument, which is designed for the older over 65 UK 

population, was deemed inappropriate for the population under consideration and ICECAP-A 

data were not available for this population. 
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The chosen case study was therefore rheumatoid arthritis patients in the Birmingham 

Rheumatoid Arthritis Model (BRAM) (Jobanputra et al., 2002; Clark et al., 2004; Chen et al., 

2006; Malottki et al., 2011). Even though the ICECAP-O was not collected for previous 

BRAM studies, a dataset of arthritis patients was obtained and could be applied to previous 

BRAM models as condition-specific questions were collected alongside the ICECAP-O 

(Pollard et al., 2009). Whilst not a public health topic per se, there is recognition that relevant 

benefits and costs are often unaccounted for within economic evaluations given the NHS and 

personal and social services perspective in the majority of UK based evaluations, as a health 

service perspective is required, according to current guidance by NICE (NICE, 2013). The 

treatment for patients in BRAM involves complex drug treatment strategies, which is another 

area where capability measures of benefit are likely to be fruitful because complex lengthy 

treatments could be at a disadvantage if wider benefits over a longer period are unaccounted 

for in an evaluation (Payne et al., 2013). Furthermore, the use of ICECAP-O as the capability 

measure with the BRAM population is more appropriate than for the opioid dependence 

option, given that the majority of the population are aged 55 and older (Malottki et al., 2011). 

A particular advantage of this model was the possibility for drawing on the advice from the 

principal model developer, Dr. Pelham Barton. Given this additional benefit, as well as the 

BRAM model meeting the main criteria for this case study, it was decided that BRAM was 

the most appropriate option for this case study. The methods and results of the BRAM case 

study are described in Chapters 8 and 9. 
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Table 5 Model Case Study Selection 

 
Area 

Primary 

contact 

Existing 

model? 

Main 

economic 

outcome 

ICECAP 

data 

Public 

Health? 

Model 

experience 

within 

team? 

Reason 

for 

omission 

1 Rheumatoid Arthritis - Birmingham Rheumatoid Arthritis Model (Jobanputra et al., 2002; 

Clark et al., 2004; Chen et al., 2006; Malottki et al., 2011) P Barton Y QALYs √ 

 

√ 

 
2 Oral Anticoagulation (Connock et al., 2007b) S Jowett Y QALYs 

   

i. 

3 Cardiovascular Disease Prevention (Barton & Andronis, 2009; Barton et al., 2011) P Barton Y QALYs 

 

√ √ i. 

4 Skin Cancer (Andronis et al., 2009) P Barton Y QALYs 

 

√ √ i. 

5 Pulmonary arterial hypertension (Chen et al., 2009) S Jowett Y QALYs 

  

√ i. 

6 Smoking cessation (Jit et al., 2009) P Barton Y QALYs 

 

√ √ ii. 

7 Breast Cancer (Auguste et al., 2011) T Roberts Y QALYs 

  

√ i. 

8 Menorrhagia (Roberts et al., 2011) T Roberts Y QALYs 

  

√ i. 

9 Chlamydia (Roberts et al., 2007) T Roberts Y MOA 

 

√ √ i. 

10 Opioid dependency (Connock et al., 2007a; Holland et al., 2012) S Jowett Y QALYs √ √ 

 

iii. 

11 High Blood Pressure Diagnosis (Lovibond et al., 2011) S Jowett N n/a* 

   

i. 

12 Past Blood Pressure & TIA (Fletcher et al., 2010) S Jowett N n/a* 

   

i. 

13 CLAHRC Stroke -  Decision Tree Model - WIP S Jowett N n/a* 

   

i. 

14 CLAHRC Transient Ischemic Attack - Discrete Event Simulation - WIP S Jowett N n/a* 

   

i. 

15 Polypill for Cardiovascular Disease Prevention - Markov Modelling - WIP S Jowett N n/a* 

   

i. 

16 Diet and Physical Activity to Prevent Recurrence of High Risk Adenomas: A Feasibility 

Study (Dowswell et al., 2012) T Keeley N n/a √ 

  

iv. 

17 Motivation to exercise for at risk Cardiovascular Disease population (Rouse et al., 2011) T Keeley N n/a √ 

  

iv. 

18 Benefits of Effective Exercise of Knee Pain (BEEP trial) (Foster et al., 2010) T Keeley N n/a √ 

  

iv. 

QALYs, Quality Adjusted Life Years; MOA, Major Outcomes Averted; n/a, Not Available; WIP, Work-In-Progress 

      
* Not available when selecting model. Could be available now. 

        
i. No ICECAP data available 

        ii. ICECAP questionnaires not applicable for population under consideration 

iii. Inappropriate capability measure for study population 

iv. Time constraints in developing new model from beginning 
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To incorporate the ICECAP-O questionnaire into the BRAM model, a statistical association 

with a questionnaire collected within BRAM is required to produce capability outcomes. This 

requires what is referred to as mapping between instruments. The terminology and guidance 

for mapping studies is the focus of the remainder of this chapter.  

 

5.3 MAPPING TERMINOLOGY  

‘Mapping’, sometimes also referred to as ‘cross-walking’, is defined by Longworth and 

Rowen (2011) as: 

“the development and use of an algorithm (or algorithms) to predict health-state 

utility values using data on other indicators or measures of health” (Longworth & 

Rowen 2011, p. 9) 

 

Mapping has grown in prevalence and statistical complexity over the past twenty years. In the 

UK in particular, this growth has coincided with the establishment of NICE in 1999, which 

stipulated the need for QALY outcomes to be generated for economic evaluations of new 

health technologies (NICE, 2004; NICE, 2013). Mapping allows for the generation of such 

data, even when they have not been collected within the primary study. 

 

There are distinct phrases associated with the mapping literature. The terminology is primarily 

attributed to the work of Brazier and colleagues (2010). There are at least two 

measures/questionnaires/instruments required for a mapping study to be undertaken.  
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According to Brazier et al. (2010) these are: 

 Starting measure: the primary measure of change in patients’ health status (either 

condition-specific or generic) which was collected within the study sample. 

 

 Target measure: the measure which is needed to generate required outcomes (i.e. 

QALYs from EQ-5D). The target measure is not collected within the study sample. In 

this case, the target measure is the ICECAP-O. 

 

There are two stages to mapping which require two datasets to be available. According to 

Brazier et al. (2010) these are: 

 Estimation dataset: In this dataset, starting and target measures must be completed by 

the sample population. The estimation dataset is where the predictive relationship 

between the starting measure and target measure is estimated to generate the mapping 

algorithm. 

 

 Study dataset: In this dataset, only the starting measure is required to be collected 

within the dataset as the mapping algorithm into the target measure has already been 

generated from the estimation dataset. The study dataset is where the target measure is 

predicted from the starting measure. 

 

The mapping algorithms generated from the estimation dataset are assessed using predictive 

error statistics to determine the most appropriate representation of the relationship between 

the starting and target measure. Lower prediction errors suggest that a mapping algorithm 

most accurately predicts the relationship between the starting and target measure. 
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Two predictive error statistics are most frequently used in mapping studies: 

 Mean absolute error (MAE): this statistic represents the average absolute distance 

from the observed to predicted values, which is non-negative regardless of the sign of 

the individual errors. 

 

 Root mean squared error (RMSE): this statistic is calculated from the squares of 

individual errors through the mean squared error (MSE) before finding the square root 

of this overall statistic. Higher individual errors from observed to predicted will make 

RMSE larger. 

 

Predictive error statistics (MAE and RMSE) are generated by validating the mapping 

algorithms from the estimation dataset. Once again, two options are possible for choosing a 

validation dataset (Brazier et al., 2010): 

 

 External validation: Mapping algorithms are tested on an external dataset which 

should have similar population characteristics to the estimation and study dataset. 

 

 Internal validation: Also referred to as a “within-sampling” approach. The estimation 

dataset is split in two, with one split used to generate the mapping predictions, whilst 

the other part of the dataset is used to validate the algorithms. 
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5.4 GUIDANCE FOR MAPPING RESEARCH 

To establish the most up to date theory and techniques applied for mappings in health 

economic evaluations, this section focuses on a recent review of mapping studies, as well as 

the current guidance offered by NICE on mapping methodology within health economics. 

These studies were identified through a manual search of the mapping literature. 

 

5.4.1 Academic Guidance: Brazier et al. (2010)  

In 2010, Brazier and colleagues undertook a review of the methods for generating QALYs 

through mapping or cross-walking from non-preference based measures of health in clinical 

studies onto generic preference-based measures. In their search, they found thirty studies 

mapping from non-preference to preference based measures of health, which between them 

developed 119 different mapping algorithms (Brazier et al., 2010).  

 

Brazier and others (2010) present a table, which was adapted from an earlier discussion paper, 

that compiles the type of mapping functions that can be assembled (Tsuchiya et al., 2002). Six 

mapping functions were identified in total. The first four models predict the overall target 

measure score from: the starting measure overall score (1); dimension scores (2), item levels 

as continuous variables (3) or item levels as discrete variables (4). For the final two models, 

dimension levels for the target measure as continuous variable (5); or more appropriately as 

discrete variables (6), can be predicted by any of the previously method employed for the first 

four models from the starting measure. Additionally, other information such as demographic 

and clinical measurements as well as squared terms can be implemented as controls alongside 

the starting measure to predict the target measure. 



 

162 
 

The systematic review conducted by Brazier and colleagues (2010) extracted data on issues 

including the starting and target measures used, how the prediction models were specified, the 

type of regression analysis implemented and goodness-of-fit of the mapping models alongside 

predictive accuracy statistics. These data were then used to establish the validity of mapping 

models developed for economic evaluations and to generate guidance from these studies for 

future mapping research. 

 

Brazier and colleagues (2010) found that from the thirty papers identified half of the studies 

mapped onto the EQ-5D (Brooks, 1996) and eight studies mapped onto the Health Utilities 

Index (HUI) (Feeny et al., 1995). The SF6D (Brazier et al., 2002) was the third most 

prevalent target measure with five studies, whilst the remaining four mapped on to less 

commonly used preference measures. Two studies included mappings to more than one 

measure (Brazier et al., 2010). 

 

The two most frequently applied starting measures were the SF-36 (Ware, Jr. & Sherbourne, 

1992) and the refined version of the SF-36, the SF-12 (Ware et al., 1995), with the remaining 

studies primarily focusing on condition-specific questionnaires. The number of respondents 

for the mapping papers varied from very small numbers with the lowest sample of n=68 

(Bosch & Hunink, 1996) to very large samples from national panel survey datasets, with the 

highest sample of n=23,467 (Sullivan & Ghushchyan, 2006). 
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Across the paper 119 different mapping models were tested, ranging from simple linear 

prediction from summary score to summary score for both measures, to more complex 

models, including interaction terms, dimension and item scores (Brazier et al., 2010). In the 

majority of cases, added complexity produced diminishing improvements in terms of model 

goodness-of-fit. Only one published study analysed in their review mapped onto individuals 

EQ-5D dimensions (Gray et al., 2006), with prediction of preference based total scores being 

the usual approach. Ordinary Least Squares (OLS) was the most popular regression 

estimation method, although other methods such as censored least absolute derivations 

(Kaambwa et al., 2013), generalized linear models (GLM) (Kaambwa et al., 2006) and Tobit 

models (Sullivan & Ghushchyan, 2006) were also attempted. 

 

Model performance from generic health non-utility based to generic health utility instruments 

recorded average R², a routine measure of goodness-of-fit, of 0.5. Higher variation of 

goodness-of-fit was associated with condition-specific to generic measures, with R² ranging 

from 0.17 (Roberts et al., 2005) to 0.51 (Brazier et al., 2004b). In assessing the predictive 

ability of the model, however, the R² statistic is less important than prediction error statistics 

such as MAE and RMSE, with lower scores for these statistics representing better model 

predictions. MAE for all thirty studies ranged from 0.0011 to 0.19 and for RMSE, which 

gives more weight to less predictive accuracy (i.e. higher lower bound), going from 0.084 to 

0.2 (Brazier et al., 2010). Within-sample testing (i.e., internal validation), was most 

commonly applied, although a number of studies attempted out-of-sample tests (i.e., external 

validation) (Brazier et al., 2010). 
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In summary, Brazier and colleagues (2010) suggest that the validity of the model depends on 

a number of details. A degree of overlap between the starting measure and target measure is 

essential, as the existence of dimensions in one measure that are not captured by the other 

measure is likely to weaken such model predictions. If minimal important differences between 

measures are a guide to whether a mapping model can be used, high RMSE is likely to 

undermine such a model to be used in economic evaluations. Nonetheless, the most important 

message from Brazier and colleagues’ (2010) review is that mapping models should 

accurately account for the population as to where the algorithms will be mapped onto (i.e. the 

study dataset). Model specification is also important, as additional complexity can be added 

with little extra computational burden (Brazier et al., 2010). 

 

5.4.2 NICE Guidance: Longworth and Rowen (2011)  

Following on from Brazier et al.’s review of the mapping literature (Brazier et al., 2010), 

Longworth and Rowen (2011) produced a technical support document showing how mapping 

methods should be used to produce health state utilities for NICE. This technical support 

document was subsequently published in an academic journal (Longworth & Rowen, 2013).  

 

As discussed in detail in Chapter 2, QALYs are the recommended outcome by NICE for 

economic evaluations in health. For a study to produce QALYs, health state utilities are 

required to be estimated for the population under consideration. The NICE methods guide 

states that when health utilities are unavailable, mapping or cross-walking between two 

instruments can be applied if a suitable mapping function can be established and validated 

(NICE, 2013). Furthermore, unlike early attempts to estimate utilities through expert opinion 
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or “reprocessing” measures to produce QALYs (Gudex & Kind, 1988; Coast, 1992), 

mappings for NICE since 2008 require the implementation of a statistical mapping approach 

to estimating relationships between questionnaires, necessitating the use of empirical data 

(NICE, 2008). 

 

Longworth and Rowen (2011) addressed a review specifically related to how utility values 

have been produced for health technology assessments (HTAs) in the UK (Tosh et al., 2011). 

Whilst mapping has been used in economic evaluations since the origins of NICE in 1999, the 

production of mappings became widespread following the first methods guide for technology 

appraisal in 2004 (Longworth & Rowen, 2011). The review by Tosh and colleagues (2011) of 

HTAs between the production of the first (NICE, 2004) and second (NICE, 2008) NICE 

methods guidance, found that out of the 71 HTA submissions in the UK using the first guide, 

more than 1 in 4 (n=19) produced mapping algorithms, with 16 of these mappings relying on 

empirical data, and the other three using expert opinion or reprocessing. However, since the 

second methods guide recognised explicitly that mapping was an inferior method to directly 

collected health utility values (NICE, 2008), the number of mapping studies for technology 

assessments has decreased since the period between the first and second guidance compared 

to the time up to the end of the review by Tosh et al. (2011). 

 

The primary aim of the technical support document by Longworth and Rowen (2011) was to 

improve standards in the reporting of statistical performance of the mapping functions, which 

had been inconsistent and, in some cases, poorly handled within HTA submissions to NICE. 

Longworth and Rowen (2011) agree with the NICE methods guide that mapping should only 
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be carried out through statistical association, where both the estimation and validation stages 

of the mapping process are clearly stated. They recognise that the estimation sample needs to 

be a fair reflection of the study dataset population characteristics. Statistical techniques should 

be implemented prior to model selection (e.g. correlation analysis) and post model selection 

(i.e. prediction error statistics), so that the appropriateness and performance of the mapping 

models can be assessed in full (Longworth & Rowen, 2011). 

 

Longworth and Rowen (2011) also recommend that prediction errors for EQ-5D sub-groups, 

in terms of different ranges of EQ-5D health states, should be reported, as lower EQ-5D 

scores have been associated with higher prediction error scores (Gray et al., 2006). Longworth 

and Rowen (2011) also recommend that mapping models should preferably be validated by an 

external dataset from the model estimation sample, although a split within-sample is sufficient 

when an external dataset is unavailable. Finally, it was noted that the application of mapping 

models will not solve the issue of appropriateness of health utility measures for certain 

populations when such measures are not sensitive to capture all condition-specific changes for 

particular interventions (Longworth & Rowen, 2011) 

 

5.4.3 Summary of Guidance available at present 

The above two examples have attempted to improve the reporting of mapping studies for 

predicting outcomes in health economic evaluations. This will be further helped with the 

recent publication of the NICE guidance within an academic journal (Longworth & Rowen, 

2013). However, there remains a gap within the health economics literature to guide 

researchers that are new to mapping on the processes involved in conducting a mapping study. 
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Indeed, one of the primary complaints within the mapping review was the inconsistency of 

reporting of the key steps involved within the mapping process (Brazier et al., 2010). The 

consistency of the methods used within mapping studies could be improved with clearer 

guidance as what steps are required to conduct a valid mapping between two instruments. 

 

5.5 CONCLUDING COMMENTS 

In this chapter, the process of case study selection for exploring the generation of capability 

outcomes from economic models was explained. Only one case study, the Birmingham 

Rheumatoid Arthritis Model (BRAM), was found to be eligible for this thesis investigation. 

This chapter has also explained the role of mapping within health economics. The guidance 

that is currently available to researchers interested in undertaking a mapping study, was 

described. 
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CHAPTER 6. EXPLORING THE RELATIONSHIP BETWEEN HEALTH 

STATUS AND CAPABILITY: MAPPING FROM THE WOMAC 

OSTEOARTHRITIS INDEX TO THE ICECAP-O CAPABILITY INDEX 

 

6.1 INTRODUCTION 

In the previous chapter, the process of the development of an algorithm between two 

measures, generally referred to as mapping, was documented in terms of how it is commonly 

applied to generate health utility data in studies that have not collected such data directly. 

Available academic and advisory guidance was reviewed to incorporate the ICECAP-O into 

the Birmingham Rheumatoid Arthritis Model (BRAM). However, before the case study can 

be dealt with in greater detail, a number of issues need to be addressed. First, it must be 

determined whether a capability instrument, such as ICECAP-O, has a relationship with 

health status questionnaires in order to be able to establish whether capability can be predicted 

when the capability questionnaires have not been collected directly. Second, the objective of a 

capability measure like ICECAP-O in an economic evaluation must be established. In this 

chapter, the first of these two research questions is addressed. 

 

The aim of this chapter is to assess whether the mapping process used to predict health 

utilities can also be utilised to predict capability well-being for patient populations. 

Osteoarthritis (OA) patients requiring hip and knee replacement who have completed both the 

ICECAP-O capability index and the Western Ontario and McMasters Osteoarthritis Index 

(WOMAC) at three different time points are used to assess whether it is feasible for a 
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questionnaire of capability well-being to be predicted from a condition-specific health status 

measure. This is the first attempt to map between health and capability and is investigated in 

terms of the feasibility and reliability of using the mapping process for predicting a capability 

instrument from a measure of health. 

 

Section 6.2 presents the dataset applied to carry out this research. The questionnaires used in 

this case study, the WOMAC Osteoarthritis Index and ICECAP-O capability index, are then 

described. Section 6.3 presents literature which has mapped from WOMAC onto a preference 

based HRQoL questionnaire previously, so that QALYs can be obtained. These mapping 

studies provide a comparison for the mapping between WOMAC and ICECAP-O that will be 

carried out here. Section 6.4 tests the feasibility of mapping from health status to capability. 

This section describes the methods employed to estimate the prediction mapping models 

between WOMAC and the ICECAP-O capability questionnaire. The mode of validating the 

mapping models is also presented in this section, before reporting the results of the case 

study. Additionally, as a secondary analysis, a closer examination of the relationship between 

health and capability through the preferred mapping model coefficients is also presented in 

this section. Section 6.5 concludes this chapter with a discussion of the implications of the 

findings shown in the case study presented in Section 6.4. 

 

Contents of this chapter have been previously published as: Mitchell, PM. et al. (2013) 

Predicting the ICECAP-O Capability Index from the WOMAC Osteoarthritis Index: Is 

Mapping onto Capability from Condition-Specific Health Status Questionnaires Feasible? 

Medical Decision Making, 33, 547-557. 
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6.2 CASE STUDY SELECTION 

To predict statistical association between two measures and develop an algorithm for 

mapping, the target measure (ICECAP-O) and starting measure (WOMAC) must be collected 

in the same dataset (Brazier et al., 2010). The dataset used was a subset of the Tayside Joint 

Replacement cohort, where ICECAP-O was collected alongside more established health status 

instruments such as WOMAC (Pollard et al., 2009). The Tayside cohort was the only dataset 

available to this author that contained follow-up data on both ICECAP-O and a condition-

specific instrument of health. This allowed the mapping models between the two instruments 

to be internally validated. The two questionnaires used to undertake the objectives in this 

chapter are explained next. 

 

6.2.1 Western Ontario and McMaster (WOMAC) Osteoarthritis Index 

The WOMAC index is a condition-specific health status questionnaire, which aims to 

measure problems for OA patients in relation to the pain, stiffness and physical function of 

their affected joints (Bellamy et al., 1988). The WOMAC questionnaire consists of twenty 

four questions and three categories (see Appendix 5). The first five questions are about pain, 

followed by two questions on stiffness, with the remaining seventeen questions concerned 

with the limits of physical function from the affected joint(s). Each question is asked on a five 

part Likert scale, ranging from no problems to extreme problems. Individual responses to each 

question produce a score between 0-4 (no problems – extreme problems). Each response is 

then summed within category and the three categories are combined to form a WOMAC score 

ranging from 0-96 (Bellamy et al., 1988). When items are missing, standard mean imputation 

is commonly applied for category completion, although expectation maximisation imputation, 
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which relies on probability based imputation, has recently been suggested as an alternative 

(Ghomrawi et al., 2011). 

 

6.2.2 ICECAP-O capability questionnaire 

The ICECAP-O capability index, already reported in Chapter 3, is the target measure in this 

study. The ICECAP-O consists of five attributes of capability well-being. These are 

attachment, security, role, enjoyment and control and are measured across four levels (see 

Appendix 1 for full questionnaire). Capability well-being is anchored to a 1-0 scale, where 1 

is equivalent to full capability on all attributes (44444) and 0 to having no capability on any of 

the five attributes (11111). Values for each of the five capability wellbeing attributes were 

obtained in a separate valuation study (Coast et al., 2008a). 

 

6.3 MAPPING FROM WOMAC TO HEALTH UTILITY 

Before assessing the ability to predict capability from health, it is important to assess how 

well health utility instruments have been captured from similar starting measure 

questionnaires. A recent paper identified three mapping papers where health utility has been 

predicted from WOMAC up until May 2011 (Lin et al., 2013). Similar search strategies were 

adapted by this author to update the review by Lin et al. (2013) until October 2012 and no 

new mapping papers were discovered. One paper predicted the Health Utilities Index Mark III 

(HUI3) (Grootendorst et al., 2007) and two papers predicted the EQ-5D (Barton et al., 2008; 

Xie et al., 2010). 
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6.3.1 Mapping from the WOMAC to the Health Utility Index Mark III (HUI3) 

The Health Utilities Index Mark III (HUI3) is a HRQoL preference based measure, used 

predominantly in North America and can be used to generate QALYs (Furlong et al., 2001). 

The HUI3 consists of eight dimensions (vision, hearing, speech, ambulation, dexterity, 

emotion, cognition and pain) with five to six levels for each dimension ranging from severe 

limitations to normal (Feeny et al., 1995). The HUI3 is anchored on a 0-1 being dead to full 

health scale, but HUI3 scores range from -0.36 to 1 in actual practice (Feeny et al., 2002). 

Therefore, scores which can be considered worse than death can be implicitly inferred from 

patient responses. 

 

6.3.1.1 Grootendorst et al. (2007)  

The first paper to map the WOMAC onto a health utility measure mapped WOMAC onto the 

HUI3 (Grootendorst et al., 2007). The sample consists of 255 patients suffering from mild to 

moderate knee OA in a Canadian province. The mapping models in this study were validated 

from a within sample split in the estimation dataset for model prediction (two thirds of the 

population) and validation (one third of the population).  

 

The prediction of overall HUI3 score by WOMAC was tested in five different mapping 

models. In the first model, WOMAC item responses were entered as dummy variables, 

resulting in 96 explanatory variables for the HUI3 score, with no problems as the base 

category for each WOMAC item. In model two, mild and moderate were combined as one 

category, as were severe and extreme responses, which reduced the potential explanatory 

variables by half to 48. Model three included three independent variables in terms of the 
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WOMAC category scores of pain, stiffness and physical function. Interaction terms between 

the category scores as well as the squared category responses to account for a potential non-

linear relationship between the two measures were added to model three to make up model 

four. Finally, model five tested overall WOMAC score and the squared WOMAC category 

score. All five models were tested with and without the demographic variables age and sex, 

and without the clinical characteristics which were years since onset of OA and Kellgran 

radiographic scale. All models were tested using OLS and random effects regressions. The 

best model was assessed through the predictive error statistic MAE, with RMSE also 

reported. 

 

The OLS regression outperformed the random effects regression for all model specifications. 

Model four which included age, gender and years since onset of OA produced the lowest 

MAE score and was therefore considered the best prediction model. When the Kellgran 

radiographic scale is included, goodness-of-fit of model four improved from explaining 39% 

to 40% of the HUI3 scores. Without the Kellgran scale, which is not collected as commonly 

for OA as the other measures included in model 4, MAE (0.1628) and RMSE (0.2065) scores 

are recorded.  

 

HUI3 score differences of 0.03 are regarded as clinically important (Horsman et al., 2003), 

but only 10% of the best model predictions fell within this range of individual error 

predictions. Group mean errors were assessed by bootstrapping the estimation sample with 

replacement for varying sample sizes. Lower HUI3 prediction errors were reported with 

higher bootstrapping sample sizes. The authors of the mapping study note that the lack of a 
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crossover between particular dimensions on HUI3, such as vision, emotion and hearing, with 

WOMAC categories is the likely source for the higher prediction error at the individual level, 

as well as the moderate goodness-of-fit results (Grootendorst et al., 2007). 

 

Grootendorst et al.’s (2007) recommended model for predicting HUI3 from WOMAC is as 

follows: 

Predicted HUI3 score = 0.5274776 + [0.0079676 × Pain] + [0.006511 × Stiffness]  

-[0.0059571 × Function] + [0.0019928 × Pain*Stiffness]  

+[0.0010734 × Pain*Function] + [0.0001018 × Stiffness*Function]  

-[0.0030813 × Pain*Pain] - [0.0016583 × Stiffness*Stiffness]  

-[0.000243 × Function*Function] + [0.0113565 × Age in Years]  

-[0.0000961 × Age in Years*Age in Years] - [0.0172294 × Female]  

-[0.0057865 × Years since onset of knee OA]  

+[0.0001609 × Years since onset of knee OA*Years since onset of knee OA]  

 

6.3.2 Mapping from the WOMAC to the EQ-5D 

The EuroQol 5 Dimension (EQ-5D) has already been discussed in Chapter 2. The EQ-5D 

consists of five HRQoL dimensions (mobility, self-care, usual activities, pain/discomfort, 

anxiety/depression) (Brooks, 1996). Preferences for health states are valued on a 0-1 death-

full health scale, with UK values for health states ranging from -0.59 to 1 (Dolan, 1997). The 

mappings undertaken previously with the EQ-5D and WOMAC were with the three level 

(EQ-5D-3L) version (Brooks, 1996) and not the more recently developed five level (EQ-5D-

5L) version (Herdman et al., 2011). 
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6.3.2.1 Barton et al. (2008)  

Barton and colleagues (2008) explored whether EQ-5D scores estimated from WOMAC 

differed substantially from directly observed EQ-5D scores to generate QALYs for economic 

evaluations. Three hundred and eighty nine individuals participated in a Lifestyle Intervention 

for Knee Pain (LIKP) study, with EQ-5D and WOMAC collected at four time points over a 

two year period. The LIKP study explored four advisory interventions on reducing knee pain. 

Similar to the study by Grootendorst and colleagues (2007), the estimation dataset was split in 

two for estimation and validation purposes. However, whilst it was unclear in the previous 

mapping study how the dataset was divided, Barton et al. (2008) split the dataset such that 

baseline responses were used to estimate the mapping models (n=348), with questionnaires 

completed at the three follow-up time points (n=259×3) used to validate the mapping models. 

 

Five mapping models examining the predictive relationship between WOMAC and EQ-5D 

were explored. The dependent variable in all five models was overall EQ-5D score. In model 

A, only the total WOMAC score was used to predict EQ-5D. Model B predicted EQ-5D by 

the three WOMAC category scores. Model C added WOMAC squared to Model A, with the 

interactions and squares of WOMAC category scores added to Model B to Model D. Model E 

added age and sex variables to the best performing models of the four previous models 

described. MAE, RMSE and adjusted R² were estimated for all models (Barton et al., 2008).  

 

Out of the first four models, Model C, which predicted EQ-5D from the WOMAC score and 

WOMAC score squared (WOMAC*WOMAC), produced the lowest prediction error 

estimates. When this was combined with age and sex in model E, MAE was lowest of all five 



 

176 
 

models at 0.129, RMSE was 0.180 and an adjusted R² of 0.313, meaning that a little less than 

one third of the overall EQ-5D score was explained by the explanatory variables included in 

Model E. 

 

Cost per QALY gains for the preferred intervention almost doubled when using actual data 

from the 259 individuals who completed all time points versus the mapping prediction 

estimates from the preferred Model C (£13,154 versus £6,086). While these results would not 

alter a decision in the UK, where current willingness-to-pay for additional QALYs is 

estimated at less than £20,000 to £30,000 per QALY gain (NICE, 2013), it nonetheless 

suggests that care should be taken when inferring results from QALYs generated from 

mapping algorithms. If at all possible, Barton and colleagues (2008) recommend that primary 

data should be used to generate QALYs, which concurs with advice produced by NICE in the 

same year (NICE, 2008). 

 

The recommended model (Model E) for predicting EQ-5D from WOMAC by Barton et al. 

(2008) is presented below: 

 

Predicted EQ-5D score = -0.3474012785 + [-0.0005977709 × total WOMAC]  

+[-0.0001081560 × total WOMAC*total WOMAC]  

+[0.0326027536 × age]  

+[-0.0002352456 × age*age]  

+[0.0475889687 × Female] 
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6.3.2.2 Xie et al. (2010)  

The most recent of the studies mapping from WOMAC to health utility is a paper by Xie and 

colleagues (2010), which looked at mapping for WOMAC to EQ-5D for knee OA patients 

(Xie et al., 2010). They identified overlap between the two measures given that both 

questionnaires addressed issues of pain and physical function/mobility explicitly. Two 

hundred and fifty eight individuals from Singapore completed the questionnaires and were 

randomly split in two for the estimation and validation of the proposed models. EQ-5D values 

were generated from a Japanese population as no existing valuation dataset was available for 

the Singapore population at the time of this research. 

 

Models were estimated using OLS and censored least absolute derivations. Four models 

examined the relationship for both regression methods. Overall EQ-5D score was predicted by 

WOMAC score (Model i.) and WOMAC category scores (Model ii.). Model iii. represented 

the same input variables as Model ii. plus interaction and category scores squared, while 

Model iv. accounted for WOMAC item scores that were identified to be significant after a 

stepwise regression procedure for OLS to eliminate non-significant explanatory variables. 

Demographics such as age and sex were not included in the mapping models (Xie et al., 

2010). 

 

Model ii. (EQ-5D predicted from WOMAC category scores) using OLS produced the lowest 

predictive errors in terms of MAE (0.0736) and RMSE (0.0947). However, these results are 

not directly comparable with individual reported errors in the two previous mapping studies, 

as the above statistics represent group mean error using bootstrapping, rather than differences 
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in individuals’ observed versus predicted scores. When the preferred model was re-estimated 

with the full sample, an adjusted R² of 0.449 was recorded, which is considerably higher than 

the two previous studies. Additional problems with comparing this research with the other 

two studies also arise due to the different valuation sets used for EQ-5D as well as the 

sensitivity of knee pain for the different mapping populations. 

 

The preferred mapping model of Xie and colleagues (2010) is presented below: 

Predicted EQ-5D score = 0.83414 - [0.00166 × WOMAC pain score]  

-[0.00092 × WOMAC stiffness score]  

-[0.00330 × WOMAC function score] 

 

6.3.3 Summary of Mappings from WOMAC to health utility 

Of the three previous studies that mapped from WOMAC to health utility, it was the preferred 

model by Xie et al. (2010) that produced the lowest MAE by a considerable distance (0.074 

compared to 0.142 to 0.163). However, different methods, patient groups, utility instruments, 

interventions and follow-up data were applied in each study so comparisons between studies 

should be treated with caution. Notwithstanding this, it is worth noting that higher R
2
 in the 

preferred models did not necessarily lead to more accurate predictions of utility, as Barton et 

al. (2008) have lower R
2
 (0.30 versus 0.39) but also lower MAE than Grootendorst and 

colleagues (2007) (0.142 versus 0.163). 
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6.4 MAPPING FROM WOMAC TO ICECAP-O: A CASE STUDY 

In this section, the chosen case study of mapping from the WOMAC Osteoarthritis Index to 

the ICECAP-O capability index is detailed, with the methods and results presented. 

 

6.4.1 Methods 

6.4.1.1 Dataset 

The dataset used for this study was the Tayside Joint Replacement cohort, where ICECAP-O 

and WOMAC were collected simultaneously (Pollard et al., 2009). This dataset consisted of 

107 arthritis patients who were about to undergo primary joint replacement surgery at 

Ninewells Hospital, Dundee, UK, between September 2006 and June 2007. Prior to treatment, 

patients completed both the ICECAP-O and WOMAC. Pre-operative data were used to 

establish statistical relationships between the questionnaires through mapping models in the 

prediction dataset. Replicating the method used by Barton et al. (Barton et al., 2008), follow-

up data at 1 and 3 years post-operation were used to validate the prediction models. 

 

6.4.1.2 Measures 

The WOMAC index has been described previously in this chapter (Section 6.2.1) and is the 

starting measure in this study. WOMAC has been previously mapped onto two health utility 

instruments since 2007 (Section 6.3). The ICECAPO capability index has also been 

described earlier in this chapter (Section 6.2.2) and is the target measure in this study. This is 

the first time that the ICECAP-O has been used in a mapping study. 
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6.4.2 Statistical Analysis 

The first step in the statistical analysis involved the generation of descriptive statistics for all 

possible dependent and independent variables. Three explanatory variables (overall WOMAC 

score, age, sex) were explored for predictive significance. Overall ICECAP-O score 

(continuous variable) and ICECAP-O dimensions (categorical variables) were the dependent 

variables considered. Scatter-graphs were used initially to explore the association between 

ICECAP-O scores and each of the potential explanatory variables. Box-plots for the five 

attributes of capability well-being on ICECAP-O were employed to ascertain the relationship 

between each attribute level and overall WOMAC scores. 

 

Since this study is the first mapping attempt from a condition-specific health measure to a 

measure of capability well-being, there was no a priori position on what was the most 

appropriate model, so a process of model specification was required, following methods from 

a previous mapping study (Kaambwa et al., 2013). 

 

6.4.2.1 WOMAC Imputation 

Where all questions on the WOMAC were not completed in full, WOMAC categories and 

overall scores were completed using standard mean imputation, the most commonly used 

technique to complete WOMAC scores with missing data (Ghomrawi et al., 2011). Patient 

responses were excluded if no questions on the pain and stiffness category were answered, or 

if less than four physical function questions were completed. When not all questions were 

completed, the average of the completed score for the respective category is calculated, 
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rounded to the nearest whole number and assigned to the missing response. This follows the 

recommended guidance for imputing WOMAC category scores (Bellamy, 2004). 

 

6.4.2.2 Regression Specification 

Two model specifications were considered for further analysis. 

6.4.2.2.1 Ordinary Least Squares (OLS) and ICECAP-O score 

ICECAP-O as continuous dependent variable. OLS regression was the first regression chosen 

due to the prevalent use of this approach in mapping studies (Brazier et al., 2010), particularly 

for arthritis mapping studies (Marra et al., 2011). There have been notable limitations when 

using OLS to predict EQ-5D scores in previous studies, particularly due to ceiling effects, 

when a high proportion of scores are observed at one end of the scale (Gray et al., 2006). 

However, there are no ceiling effects with the ICECAP-O in our current dataset, as only one 

person recorded the highest capability score achievable in the prediction dataset. Therefore, 

models that have used alternative specifications to deal with ceiling effects such as censored 

least absolute derivations (Kaambwa et al., 2013), Tobit (Sullivan & Ghushchyan, 2006), 

generalized linear models (Dakin et al., 2013b) and two part models (Dakin et al., 2013b) 

were not tested here. The three explanatory variables considered for the first mapping model 

consisted of two continuous variables (WOMAC score, age) and one discrete variable (sex). 

Stepwise regression, a process of finding the best model fit for a regression when no a priori 

knowledge of the appropriate inclusion of explanatory variables is available, was used to test 

the significance of the three explanatory variables. A number of stepwise regression 

techniques are used to specify models such as forward selection and backward elimination. 

Backward elimination stepwise regression includes all variables in the original model and 
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removes the least significant variable for each model run, with the process finalised when 

only significant explanatory variables remain (Draper & Smith, 1998). Backward elimination 

is the stepwise regression process employed here. 

 

6.4.2.2.2 Multinomial Logistic (ML) Regression and ICECAP-O dimensions 

ICECAP-O attributes (5) as categorical dependent variables. There were two model options 

available for use with categorical dependent variables: ordinal logistic (OL) or multinomial 

logistic (ML) regression. While each of the five attributes of ICECAP-O are ordered, tests 

were required on the assumption of proportional odds, which is required when using the OL 

regression approach. These assumptions have been violated when applied in a previous 

mapping study (Gray et al., 2006). Alternatively, if the proportional odds assumption is 

violated, ML regression can be used. ML regression does not recognise the order of categories 

in the same way as OL, but assigns a probability to the likelihood of a person having a 

particular response level on an attribute given the explanatory variable results for an 

individual (Draper & Smith, 1998).  

 

Three ML methods considered for this study are:  

 Expected-Utility Method: The average probability across levels for each category to 

predict the overall dependent variable score (i.e. ICECAP-O score) (Le & Doctor, 

2011)  

 Most-Likely Probability: The highest probability level for each category used to 

predict overall dependent variable score (Le & Doctor, 2011) 
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 Monte Carlo Simulation: Using repeated simulations to generate random numbers on a 

uniform distribution. ICECAP-O responses for each ICECAP-O attribute are predicted 

by the probability of a response level, which are then combined with the other 

ICECAP-O categories to predict the overall dependent variable score (Gray et al., 

2006). Given the small sample size here, 1000 simulations were carried out in the 

analysis for each observed individual 

 

In total 10 mapping models predicting ICECAP-O scores or ICECAP-O dimensions were 

tested; the primary characteristics of each model are displayed in Table 6. Seven models 

(Models 1-7) predicted overall ICECAP-O scores as a continuous variable through Ordinary 

Least Squares (OLS) regression. Model 1 considered WOMAC score, age and sex as 

explanatory variables of overall ICECAP-O scores. The reduced equation of WOMAC as the 

sole predictor of ICECAP-O is illustrated in Model 2. In Model 3, overall ICECAP-O scores 

are predicted by the WOMAC score squared. Model 4 tested the three category scores for 

WOMAC (pain, stiffness, physical function) on ICECAP-O; while Model 5 is the reduced 

version of Model 4 where only significant predictors of capability are included. The same 

process is used for Model 7, which includes the significant items of WOMAC from all 24 

WOMAC items, which were tested in Model 6. Models 8-10 explored ICECAP-O dimensions 

as dependent variables. Three models (Expected Utility Method – Model 8, Most-Likely 

Probability – Model 9, Monte Carlo Simulation – Model 10) were analysed for their ability to 

predict ICECAP-O attributes with WOMAC as the sole explanatory variable. 
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Table 6 Mapping models for ICECAP-O prediction from WOMAC 

Model number Dependent variable(s) Independent Variable(s) 

 1 ICECAP-O score WOMAC score; age; sex 

2 ICECAP-O score WOMAC score 

3 ICECAP-O score WOMAC score squared 

4 ICECAP-O score WOMAC category scores 

5 ICECAP-O score WOMAC physical function category 

6 ICECAP-O score WOMAC items (24) 

7 ICECAP-O score Significant WOMAC items from  model 6* 

8 ICECAP-O attributes WOMAC score - Expected Utility method 

9 ICECAP-O attributes WOMAC score - Most-Likely probability 

10 ICECAP-O attributes WOMAC score – Monte Carlo simulation 

 Ordinary Least Squares (OLS) regression carried out on models 1-7; Multinomial Logistic (ML) 

regression for 8-10. 

*3 items on WOMAC were significantly related to ICECAP-O score. They were item 9 (difficulty going 

up stairs, item 15 (difficulty when shopping)  and item 22 (difficulty getting on/off toilet) 

 

6.4.2.3 Prediction Accuracy 

While common measures of goodness-of-fit of regression models such as R² play an 

important role in showing the explanatory power of a model for the dependent variable, the 

primary interest here is in the ability to accurately predict the dependent variable from the 

explanatory variables in the model. Two common measures have been prominently used in 

mapping studies: mean absolute error (MAE) and root mean squared error (RMSE). RMSE 

gives a higher error score for larger errors from the observed score to the predicted score than 

MAE and both are generally reported in mapping studies (Brazier et al., 2010). All models are 

tested for these two measures of prediction error, with lower prediction error scores indicating 

a better model for prediction. R² of all models are reported to test the goodness-of-fit between 

capability and condition-specific health status. The relationship between the preferred model 

attributes are examined in a secondary analysis to help understand the relationship between 

health and capability in greater detail. All models were also tested for normality and 

heteroscedasticity. Analysis was carried out using STATA Version 10.1 and Microsoft Excel 

2007. 
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6.4.3 Results 

6.4.3.1 Demographics of Dataset 

Table 7 shows the demographic information for the sample population. Two patients did not 

complete either the ICECAP-O (n=1) or WOMAC (n=1) to a level where overall scores for 

both instruments could be calculated, so they were excluded from further analysis. The mean 

ICECAP-O score for the remaining 105 patients was 0.772, which is lower than the average 

UK over 65s population score of 0.832 (Flynn et al., 2011). Respondents had a mean age of 

approximately seventy years. The mean WOMAC score was 50.628. Figure 9 shows the 

distribution of the ICECAP-O scores for the prediction dataset at baseline. It shows that 

ICECAP-O scores are negatively skewed, with the majority of scores closest to the higher end 

of the scale. 

 
 
Figure 9 Distribution of ICECAP-O in prediction dataset 

 
 

 



 

186 
 

Table 7 Descriptive statistics for prediction and validation dataset 

  N n Mean 

Standard 

Deviation Min Max 

Sample size  107 

     Missing data 107 2 

    Males  105 54 

    Employed 105 13 

    Living Alone 105 28 

    Age (mean) 105 105 69.738 8.894 48 89 

ICECAP-O (base) 105 105 0.772 0.168 0.159 1 

ICECAP-O (1 year) 107 56 0.861 0.134 0.514 1 

ICECAP-O (3 year) 107 54 0.836 0.135 0.481 1 

WOMAC (base) 105 105 50.628 17.052 18 91 

Pain 

 

105 10.857 3.817 2 20 

Stiffness 

 

105 4.714 1.517 1 8 

Physical Function 

 

105 35.057 12.711 7 64 

WOMAC (1 year) 107 56 16.018 14.633 0 68 

Pain 

 

56 2.589 3.561 0 13 

Stiffness 

 

56 1.768 1.513 0 8 

Physical Function 

 

56 11.661 10.786 0 47 

WOMAC (3 year) 107 54 20.667 19.443 0 72 

Pain 

 

54 3.111 3.78 0 14 

Stiffness 

 

54 1.741 1.604 0 6 

Physical Function 

 

54 15.815 15.471 0 52 
N,total population; n,sub population from N; min, minimum; max, maximum; ICECAP-O range 0-1; 

WOMAC range 0-96. 

 

 

6.4.3.2 WOMAC Imputation 

For the 105 patients included at baseline, WOMAC was completed in full by 81 of the 

patients prior to their operation. Four patients did not complete the pain category fully, with 3 

patients not responding to one question and one patient not responding to two questions. 

Twenty-six patients did not complete all seventeen physical function questions. Fifteen only 

failed to complete one question, with question 20 (difficulty getting in or out of the bathtub), 

the most problematic question for this sample, with 17 patients failing to give a response. No 

imputation was necessary for the stiffness category at baseline. 
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For the patients who completed sufficient questions on both the ICECAP-O and WOMAC at 

1 year follow up (n=56), nine patients did not complete all the pain questions. Seven patients 

failed to complete only one of the pain questions, with question 5 (pain while standing) 

causing the most non-completions (six) for this category. Fifteen patients failed to complete 

all of the physical function questions, with eight patients failing to complete only one 

question. Question 20 again had the lowest response rate with ten patients not answering. 

Once more, all stiffness questions were completed in full. 

 

At three years follow up, fifty four patients completed the ICECAP-O and WOMAC to a 

standard where overall scores could be calculated. Two patients did not complete one of the 

pain questions (question 1 pain when walking on a flat surface). All other patients completed 

all five pain category questions. Eight patients did not complete all seventeen physical 

function questions, with five patients failing to complete only one question. None of these 

eight patients answered question 20, once again highlighting the low levels of response to 

problems getting in and out of the bath question. Both stiffness questions were completed by 

all patients once again. 

 

6.4.3.3 Relationship between ICECAP-O and WOMAC score 

Figure 10 shows the relationship between ICECAP-O and WOMAC in the prediction dataset. 

Figure 10 indicates a trend towards higher ICECAP-O scores. Table 8 presents the 

relationship between ICECAP-O responses and WOMAC scores from the prediction dataset. 

For all but two capability attributes (attachment and security), there is an increase in 

WOMAC score as capability responses decrease. For the security attribute, there is little 

difference between WOMAC scores for ‘a lot of’ and ‘full’ capability, whilst increases in 
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WOMAC scores for the lower levels of capability follow similar patterns to the ICECAP-O’s 

role, enjoyment and control attributes. There is no clear pattern for WOMAC scores with the 

attachment capability attribute. These results are intuitive with the symptoms of OA, as it 

would not be expected to have an impact on psychological well-being (i.e. attachment) as 

much as physical well-being. 

 

 

Figure 10 Relationship between ICECAP-O and WOMAC scores (baseline) 
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Table 8 Prediction Dataset - ICECAP-O responses and WOMAC scores 

ICECAP-O dimension 

Freq. 

(n) 

WOMAC 

score (SD) 

Attachment (Love and Friendship) 

  (4) I can have all of the love and friendship that I want 58 52.3(17.9) 

(3) I can have a lot of the love and friendship that I want 36 47.3(15.4) 

(2) I can have a little of the love and friendship that I want 9 49.6(17.7) 

(1) I cannot have any of the love and friendship that I want 2 66.5(04.9) 

Security (Thinking about the future) 

  (4) I can think about the future without any concern 15 45.9(17.3) 

(3) I can think about the future with only a little concern 49 45.1(15.7) 

(2) I can only think about the future with some concern 29 56.1(15.3) 

(1) I can only think about the future with a lot of concern 12 65.7(14.4) 

Role (Doing things that make me feel valued) 

  (4) I am able to do all of the things that make me feel valued 14 39.4(14.2) 

(3) I am able to do many of the things that make me feel valued 46 46.0(15.8) 

(2) I am able to do a few of the things that make me feel valued 38 57.1(15.8) 

(1) I am unable to do any of the things that make me feel valued 7 68.7(08.1) 

Enjoyment (Enjoyment and Pleasure) 

  (4) I can have all of the enjoyment and pleasure that I want 12 39.5(15.3) 

(3) I can have a lot of the enjoyment and pleasure that I want 46 45.3(14.3) 

(2) I can have a little of the enjoyment and pleasure that I want 37 56.5(16.7) 

(1)I cannot have any of the enjoyment and pleasure that I want 10 66.7(13.8) 

Control (Independence) 

  (4) I am able to be completely independent 26 38.6(14.8) 

(3) I am able to be independent in many things 46 47.3(12.9) 

(2) I am able to be independent in a few things 27 64.4(14.0) 

(1) I am unable to be at all independent 6 66.5(15.9) 

freq.; frequency; n, population; SD, standard deviation 

   

 

6.4.3.4 Model Specification  

Stepwise regression was applied for both ICECAP-O score and ICECAP-O attributes 

Mapping Models (see Table 6). Age and sex were not explored beyond Model 1 as they were 

omitted as non-significant variables for predicting ICECAP-O from the backwards 

elimination stepwise regression process. Variable transformation was applied in Model 3 to 

tackle the issue of non-normally distributed data for OLS regressions, which can be seen in 
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Figure 9. The assumption of proportional odds between categorical levels did not hold for 

ICECAP-O dimensions using the Wald test, so ML regression was used for Models 8-10.  

 

6.4.3.5 Internal Validation Results 

1 year and 3 year post operation data were combined to validate the Mapping Models 

described in Table 6. Table 9 presents the results of the validation. The majority of models 

relied on all individuals where ICECAP-O and WOMAC scores could be calculated 

(responses at two follow-up periods =110 individual responses in total). However, for models 

6 and 7, all items on WOMAC had to be completed, which reduced the sample size for both 

of these model validations. The Monte Carlo Simulation model (Model 10) produced the 

lowest absolute difference from predicted to observed ICECAP-O mean score at 0.0233. 

Model 10 also produced the highest variety in ICECAP-O responses, although this is in part 

due to the Monte Carlo simulation process employed in this model. All OLS models which 

were not transformed to address the non-normally distributed ICECAP-O data resulted in 

higher ICECAP-O scores than are feasible in reality, as full capability is equal to 1. This may 

explain why all predicted ICECAP-O scores are above the observed ICECAP-O scores. In 

terms of prediction error statistics, Model 4, which predicted ICECAP-O from the three 

WOMAC category scores, produced the lowest mean absolute error (MAE = 0.0832) and root 

mean squared error (RMSE = 0.1193). Model 4 also produced the highest R² at 0.3976. It is 

therefore recommended that out of the ten models tested here, predicting capability by 

category scores of pain, stiffness and physical function produces the most accurate results for 

arthritis patients requiring knee and hip replacements. 
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Table 9 Internal Validation: Mapping Model Results 
Model 

Number n 

Observed 

ICECAP-O 

Predicted 

ICECAP-O 

Min 

Predicted 

Max 

Predicted 

Absolute 

Difference* MAE(SD) RMSE 

Overall 

R²  

1 110 0.8486 0.9344 0.6695 1.0372 0.0858 0.1000(0.099) 0.1406 0.3198 

2 110 0.8486 0.9410 0.6608 1.0365 0.0924 0.1046(0.102) 0.1454 0.3125 

3 110 0.8486 0.8871 0.6516 0.9196 0.0385 0.0865(0.089) 0.1240 0.2394 

4 110 0.8486 0.9041 0.5709 1.0516 0.0556 0.0832(0.086) 0.1193 0.3976 

5 110 0.8486 0.9283 0.6498 1.0279 0.0797 0.0970(0.094) 0.1344 0.3637 

6 83 0.8562 0.8841 0.4232 1.0603 0.0279 0.0966(0.084) 0.1276 0.2326 

7 103 0.8520 0.9362 0.6362 1.0108 0.0842 0.1026(0.100) 0.1429 0.2495 

8 110 0.8486 0.8737 0.6432 0.9010 0.0251 0.0874(0.087) 0.1229 0.2131 

9 110 0.8486 0.8897 0.6753 0.9136 0.0411 0.0965(0.099) 0.1379 0.0429 

10 110×1000 0.8486 0.8719 0.1588 1.0000 0.0233 0.0874(0.093) 0.1226 0.2108  
n, validation sample size; min, minimum; max, maximum; MAE, mean absolute error; RMSE, root mean squared error; SD, standard deviation; R², square of the Pearson product-moment  
correlation coefficient between observed and predicted ICECAP-O scores; * Absolute Difference between the observed and predicted ICECAP-O scores 
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6.4.3.6 Recommended Mapping Model 

In Table 10, the preferred Mapping Model (Model 4) which can be used to predict ICECAP-O 

from WOMAC category scores is presented. 95% confidence intervals are given around the 

explanatory variables, which can be used in sensitivity analysis to account for uncertainty 

around the model algorithm. 

 

Table 10 Best Performing Mapping Algorithm:  
Predicting ICECAP-O scores from WOMAC category scores (Model 4) 

Variable Coefficient(SE) t P>|t| 95% Confidence Interval 

Pain  0.0019(0.007)  0.28 0.780 [-0.0114,0.0152] 

Stiffness  0.0141(0.013)  1.13 0.263 [-0.0108,0.0391] 

Physical Function -0.0088(0.002) -4.51 0.000 [-0.0127,-0.0049] 

Constant  0.9950(0.048) 20.89 0.000 [0.9005,1.0896] 
SE; standard error. 

6.4.3.7 What aspects of ICECAP-O are WOMAC categories predicting? 

Given the validation results of the previous section, it was also possible to examine exactly 

which attributes of capability were being captured by changes in the WOMAC category 

scores for pain, stiffness and physical function score respectively. This was carried out by 

analysing the predictive ability of each capability dimension on ICECAP-O, by individually 

examining the relationship with each WOMAC category score from the prediction dataset 

through ML regression. Table 11 presents the findings from this research. 

 

The prediction of the ICECAP-O dimension ‘control’ from the physical function category on 

WOMAC produced the highest significance in terms of R² at 0.2143, with significant p-values 

for all control response levels at the 1 percent level. The WOMAC physical function category 

also predicts the two lower levels of capability responses for three of the other four 



 

193 
 

ICECAPO dimensions (security, role and enjoyment). Stiffness is best able to predict the 

security dimension, in particular the two lower levels of security responses. Pain is able to 

predict the two lower levels from full capability on three dimensions (role, enjoyment and 

control). There is no apparent relationship between any of pain, stiffness and physical 

function on the one hand, and the attachment ICECAP-O attribute on the other. 

 

Table 11 Prediction of ICECAP-O dimensions from WOMAC categories: 
multinomial logistic (ML) regression p-values 
Category 

(base case = level 4 or full capability) Pain  Stiffness 

Physical 

Function 

Attachment 

   a lot of capability (level 3) 0.041 0.023 0.359 

a little capability (level 2) 0.335 0.884 0.757 

No capability (level 1) 0.448 0.613 0.218 

Pseudo R² 0.0275 0.0304 0.0143 

Security 

   a lot of capability (level 3) 0.532 0.146 0.840 

a little capability (level 2) 0.152 0.014 0.051 

no  capability (level 1) 0.026 0.001 0.003 

Pseudo R² 0.0562 0.0617 0.0800 

Role 

   a lot of capability (level 3) 0.143 0.951 0.156 

a little capability (level 2) 0.004 0.203 0.001 

no capability (level 1) 0.001 0.217 0.000 

Pseudo R² 0.0739 0.0184 0.1139 

Enjoyment 

   a lot of capability (level 3) 0.181 0.209 0.332 

a little capability (level 2) 0.004 0.062 0.003 

No capability (level 1) 0.003 0.084 0.001 

Pseudo R² 0.0649 0.0179 0.0985 

Control 

   a lot of capability (level 3) 0.219 0.564 0.006 

a little capability (level 2) 0.000 0.054 0.000 

No capability (level 1) 0.002 0.091 0.000 

Pseudo R² 0.1030 0.0238 0.2143 
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6.5 DISCUSSION 

This chapter explored the predictive ability of an instrument capturing capability well-being 

(ICECAP-O) from a condition-specific health status questionnaire (WOMAC) for arthritis 

patients requiring surgery on their affected knee or hip. The mapping results produced in 

Table 9 shows that WOMAC categories (pain, stiffness and physical function) are the best 

predictors of overall ICECAP-O score (Model 4), with the lowest prediction error statistics 

(MAE = 0.0832 and RMSE = 0.1193) as well as the highest goodness-of-fit statistic (R² = 

0.3976). The secondary analysis investigated the prediction of ICECAP-O dimension 

responses from the WOMAC categories and found that the control dimension and the 

physical function score produced the highest goodness-of-fit (R²=0.2143). Physical function 

was able to predict the lower two levels of four of the five capability attributes (p-

value<0.05), when using full capability as the base case in ML regressions. The stiffness 

category was most closely related to the security dimension on ICECAP-O, while pain was 

able to predict lower levels of role, enjoyment and control (p-value<0.05). The attachment 

dimension on ICECAP-O had no significant relationship with any WOMAC category. 

 

This is the first time the prediction of capability well-being from a condition-specific health 

questionnaire has been explored. For OA patients, it shows that all categories on the 

WOMAC index are related to ICECAP-O dimensions as shown in the secondary analysis (see 

Table 11). The preferred mapping model (Model 4, Table 10) allows ICECAP-O scores to be 

predicted from WOMAC category scores, when ICECAP-O has not been collected within a 

study. 
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There are limitations associated with this research. First, the dataset employed here is 

relatively small for mapping studies, although smaller datasets have been applied previously 

(Brazier et al., 2010). The mapping model validations were limited to internal validation using 

follow-up data. This has been the approach for similar mapping work between WOMAC and 

health utility in the past (Barton et al., 2008). However, individual responses over time were 

not nested like more advanced mapping methods (Rivero-Arias et al., 2010), so error 

predictions are likely to be slightly underestimated. Additionally, the internal validation 

dataset applied was not large enough to capture differences between item scores for both 

instruments. When a larger sample size is available, it would be of interest to explore the 

“probabilistic mapping” approach which has been shown to produce lower prediction errors 

for both OLS and ML regressions in a recent mapping study between the SF-12 and EQ-5D 

(Le & Doctor, 2011). Finally, the importance of external validation models has recently been 

highlighted again in the mapping literature (Dakin et al., 2013b). No external validation 

dataset was available here. However, the importance of assessing external validity when such 

information is available is recognised.  

 

No other study has attempted to predict a statistical relationship between capability and a 

condition-specific health status questionnaire. Other mapping studies between WOMAC and 

health utility instruments have been undertaken, which were detailed in Section 6.3.2. While 

these studies are not directly comparable to the results obtained here, the R² of 0.3976 from 

the preferred model (Model 4) has similar explanatory power as those other studies that 

predicted from condition-specific to health utility previously. ICECAP-O research has 

primarily focused on the validation of the questionnaire in different countries and population 

groups (Coast et al., 2008b; Flynn et al., 2011; Makai et al., 2012; Couzner et al., 2013a). One 
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study has assessed the relationship between EQ-5D and ICECAP-O for quality of care 

transition patients and found a positive correlation between the health utility instrument and 

the measure of capability well-being (Couzner et al., 2012). Another study aimed to address 

whether ICECAP-O could be used as a substitute or complement for health utility measures, 

specifically the EQ-5D, for elderly individuals attending a falls prevention clinic (Davis et al., 

2013). Whilst the research presented here contradicts their overall finding that ICECAP-O 

only provides complementary information to health utility, as it has been shown that there is a 

relationship between change in health and capability (see Table 11), a better test, as Davis and 

colleagues (2013) have suggested, would be to track longitudinal changes in both capability 

and health utility instruments simultaneously. 

 

For clinicians and policymakers interested in measuring broader individual well-being rather 

than disease-specific or generic health questionnaires, based on this research the ICECAP-O 

can capture the WOMAC categories of pain, stiffness and physical function. A mapping 

algorithm is provided to generate ICECAP-O scores from WOMAC category scores for OA 

patients requiring joint replacement. However, given the relatively small sample size 

employed here, caution is recommended in interpreting capability outcomes solely from this 

algorithm. Whilst mapping is useful when direct data are unavailable, it remains a second-best 

option for capability questionnaires. Given the multi-faceted influences on individual well-

being and the fact that some elements of the ICECAP-O, the attachment attribute in particular, 

were not related to WOMAC categories, ICECAP-O data should ideally be collected directly. 
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CHAPTER 7. SUFFICIENT CAPABILITY 

7.1 INTRODUCTION 

Previously this thesis has dealt with the role of the capability approach (Chapter 3) in 

comparison to standard practice within health economics (Chapter 2), as well as exploring the 

relationship between condition-specific health status and capability for osteoarthritis (OA) 

patients by mapping from the WOMAC Osteoarthritis index to the ICECAP-O Capability 

index (Chapter 6). Much of the work within the capability approach in health has focused on 

theoretical justification (Anand & Dolan, 2005; Coast et al., 2008c; Ruger, 2010a; Smith et 

al., 2012) and development of capability instruments (Grewal et al., 2006; Anand et al., 2009; 

Al-Janabi et al., 2012a). Less attention has been paid to date to the application of such 

instruments. The literature review of empirical capability applications was presented in 

Chapter 4 to explore the use of decision making rules when using capability outcomes. In this 

chapter, aspects of the capability empirical literature review are drawn upon to develop a 

specific methodology for assessing capability outcomes in health economic evaluations. 

 

Two aspects of the capability approach may influence the theoretical framework for economic 

evaluations. The first is to use a broader definition of individual well-being focusing on 

capability such that benefits of interventions that go beyond health alone are included in the 

evaluation. This question was, in part, addressed in Chapter 6 where it was found that 

condition-specific categories of pain, stiffness and physical function were able to predict the 

majority of the ICECAP-O attributes (excluding the attachment attribute). As already 

discussed in Chapter 3 and 4, a number of areas have been identified where adopting the 

capability approach for health economics would be potentially worthwhile (Kinghorn, 2010; 
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Lorgelly et al., 2010a; McAllister et al., 2012; Netten et al., 2012; Payne et al., 2013; Simon 

et al., 2013). The aim of adopting a broader measurement of individual well-being to assist in 

resource allocation in healthcare decision-making should focus on a fair assessment across the 

health and related services, so that adopting the capability perspective should not 

disadvantage interventions which significantly improve individual well-being through 

improved health.  

 

The second aspect of the practical applications of the capability approach that may influence 

the theoretical framework for economic evaluations is to consider alternative decision rules 

that give greater weight to distributional concerns in relation to the relief of (capability) 

deprivation. In terms of resource allocation, the question most associated with the capability 

approach and Amartya Sen’s “Equality of what?” is not the only consideration for health 

economics. Of equal importance in an evaluation setting is the further question, also 

recognised by Sen: 

“Corresponding to ‘equality of what?’, there is, in fact, also the question: ‘efficiency 

of what?’” (Sen, 1993, p. 50) 

 

In this chapter the focus is on the second aspect of the practical applications of the capability 

approach, exploring the use of alternative decision rules derived from work within the 

capability approach on multidimensional poverty. More specifically, the aim is to develop a 

method which answers the question “Efficiency of What?” that is in line with the theoretical 

underpinnings of the capability approach. It was discovered in the capability literature review 

in Chapter 4 that capability maximisation was rarely the rationale for studies. Alternatively, a 

threshold approach to poverty reduction, that is, the concern with a sufficient level of well-
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being to live a valuable life, was more commonly implemented. Therefore, this chapter 

focuses on incorporating a capability instrument that is developed for health and social 

evaluations and sits within a threshold approach to reducing capability deprivation. This 

chapter draws on both health economics (Chapter 2) and capability (Chapter 3 and 4) 

methodology to develop a new method for aiding resource allocation decisions, which will 

from here onwards be referred to as the “sufficient capability approach”.  

 

The remainder of the chapter is structured as follows. The capability questionnaire and the 

dataset used in this chapter are first detailed. Then, the method for aggregating capability data 

utilised by a number of the capability applications in Chapter 4, known as the Alkire-Foster 

(AF) methods of multidimensional poverty, is further emphasised. The AF methods are the 

main source for applying the sufficient capability approach. How sufficient capability can be 

calculated, as well as combining a sufficient capability score with time are then elaborated. 

Section 7.3 reports the AF methods and sufficient capability results from the dataset used to 

illustrate the calculations in practice. The chapter concludes with a discussion of the methods 

presented. 

 

7.2 METHODS 

7.2.1 Measure of Capability: ICECAP-O 

The ICECAP-O is a five part questionnaire, aimed to capture capability well-being for the 

older (65 and over) population. The measure has been already described in detail in Chapter 3 

(see Appendix 1 for the ICECAP-O questionnaire). 
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7.2.2 Dataset 

A small dataset from the clinical orthopaedic area of joint replacement is used to illustrate the 

potential of the sufficient capability approach to be used within a clinical context. The dataset 

is a subset of the Tayside Joint Replacement cohort (Pollard et al., 2009). Between September 

2006 and June 2007, 107 patients about to undergo primary joint replacement surgery at 

Ninewells Hospital, Dundee, UK, were asked to complete the ICECAP-O questionnaire. 

Follow-up postoperative data were collected at both one and three years after baseline. 

Although a relatively small dataset, it is the first context in which pre-intervention and post-

intervention data are available for any of the ICECAP questionnaires and will provide 

adequate information to illustrate the sufficient capability approach. This was the same dataset 

used for the mapping conducted in Chapter 6. 

 

7.2.3 Alkire-Foster method of multidimensional poverty measures 

A recent development within the capability literature is the use of multidimensional poverty 

indices (MPIs) within the fields of human development and international poverty assessment. 

The MPIs are taken from a methodology called the Alkire-Foster (AF) measures (Alkire & 

Foster, 2011a). The AF methodology was explained in detail in Chapter 4. 

 

Since 2010, MPIs have been collected for cross country comparisons of multidimensional 

poverty by the United Nations (UN) and are reported in their human development reports, by 

measuring three dimensions (health, education and living standards) across ten indicators of 

states of poverty (Klugman, 2010). This notion of broadening the assessment of poverty, 

rather than relying on a single indicator (e.g. income measured by Gross Domestic Product 



 

201 
 

(GDP)), follows from the approach used in constructing the Human Development Index 

(HDI). This multidimensional approach is not unique to the UN, as the Organisation for 

Economic Co-operation and Development (OECD) Better Life Initiative also draws on 

multiple (eleven) indicators, including health, to develop a better life index as another 

alternative to GDP (Stiglitz et al., 2009). 

 

Although the AF methods are proving popular within the human development literature, they 

have, to date, only been analysed using cross-sectional data for cross-country comparisons 

(Klugman, 2010). Additionally, new areas were identified in the empirical capability review 

in Chapter 4 where the AF methods are used such as freedom poverty (Callander et al., 

2012b), child poverty (Roelen et al., 2010), and energy poverty indices (Nussbaumer et al., 

2012). Once more, these new applications of the AF methods rely on cross-sectional data. In 

Figure 11, a simple example of how the AF measures are used in practice is presented. To be 

able to utilise this approach within health to help guide resource allocation decisions, an 

additional refinement is required. 

 

7.2.4 Threshold of Sufficient Capability 

One possible approach to measuring capability poverty using the ICECAP-O instrument is to 

follow the AF methodology (Alkire & Foster, 2011a) and capability objectives as set out in 

the previous section. This sets a minimum threshold level of capability that a person must 

achieve to be considered to have a “sufficient” level of capability wellbeing. This minimum 

level here is called the threshold of sufficient capability (TSC) and is defined as the level of 

capability at or above which a person’s level of capability wellbeing is no longer a concern 

for policy. 
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Figure 11 Example of Alkire-Foster measures of multidimensional poverty 
 

Take 3 individuals (X,Y & Z) assessed across 4 dimensions (D1,D2,D3,D4) which indicate 

poverty. 

All 4 dimensions are categorical with 5 (1-5) responses possible for each dimension. 

 
 Dimension 1 Dimension 2 Dimension 3 Dimension 4 

Individual X 2 3 4 5 

Individual Y 3 3 3 3 

Individual Z 5 1 4 2 

 

Let poverty line across 4 dimensions fall at response level 3. 

Let cutoff for an individual to be classified as poor fall below poverty line on any one 

dimension. 

Let values for levels below poverty line for level 1 = 1; level 2 = 0.3. 

 

(1) Headcount Ratio (H) = p/P 

p = individual X (poor on dimension 1) & individual Z (poor on dimension 2 & 4) =2 

P = total sample size = 3 

H = 2/3 = 0.667 

 

(2) Adjusted Headcount Ratio (M0) = H×(dp/D) 

Individual X dp = 1 out of 4 dimensions 

Individual Z dp = 2 out of 4 dimensions 

dp = 3 out of 8 dimensions 

M0 = 0.667×(3/8) = 0.250 

 

(3) Adjusted Poverty Gap (M1) = M0×(lp/L) 

Individual X lp = 1 out of 8 levels below poverty line 

Individual Z lp = 3 out of 8 levels below poverty line 

lp = 4 out of 16 levels below poverty line 

M1 = 0.250×(4/16) = 0.063 

 

(4) Adjusted FGT (M2) = M0×vp/V 

Individual X vp = 0.3 out of 4 for lowest value attached across all dimensions 

Individual Z vp = 1.3 (1+0.3) out of 4 for lowest value attached across all dimensions 

vp = 1.6 out of 8 values attached to lowest dimensions for poor, p 

M2 = 0.250×(1.6/8) = 0.050 
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The threshold for sufficient capability (TSC) is defined as: 

TSC = td1+td2+...tdₓ=>k, where k = [td1...tdn]                                                                       (7.1) 

Here td is the threshold level for each dimension that is “sufficient” which depends on k, the 

cutoff number of dimensions to be considered poor, must fall within the range of the total 

number of dimensions measured [td1...tdn].  

 

A person who has reached a level of capability across all attributes which is deemed 

‘sufficient’ will have reached an adequate level of wellbeing, indicating that further allocation 

of resources to this individual is no longer a priority. A person who does not reach the 

sufficient level on the attributes examined falls below the overall threshold depending on the 

cutoff in dimensions (k) to be considered in poverty. To improve the level of sufficient 

capability within a population, the aim of using the threshold of sufficient capability is to 

move as many people to sufficient levels of capability or as close to the TSC as possible. 

 

To apply this approach in practice, the first fundamental step in defining the TSC using the 

AF measures is the “identification method” (see Section 4.5.4.1). This requires determining 

the threshold level on each dimension below at which there is considered to be a shortfall in 

sufficient capability. For the capability measure employed here, the ICECAP-O (see Table 

12) has four levels of capability for each of its five attributes, conceptually ranging through 

full capability (level 4) , a lot of capability (level 3), a little capability (level 2) and no 

capability (level 1) (Coast et al. 2008a). A vast number of different thresholds could be 
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implemented in theory, given that there is no need for the level in which a person is 

considered to be in capability poverty to be consistent across attributes. 

 

 Here, two possibilities are considered for ease of interpretation:  

 Option 1: assuming that if a person has at least ‘a lot’ of capability (i.e. level 3) on 

each attribute they have sufficient capability (“33333”).  

 Option 2: assuming that if a person has at least ‘a little’ capability (i.e. level 2) on each 

attribute they have sufficient capability (“22222”). 

 

Table 12 Thresholds of Sufficient Capability (TSC) on the ICECAP-O 

ICECAP-O dimension 
ICECAP-O 

Values 

TSC 

"33333” 
TSC 

"22222" 

Attachment (Love and Friendship) 

   (4) I can have all of the love and friendship that I want 0.2535 0.2679 0.2412 

(3) I can have a lot of the love and friendship that I want 0.2325 0.2679 0.2412 

(2) I can have a little of the love and friendship that I want 0.1340 0.1545 0.2412 

(1) I cannot have any of the love and friendship that I want -0.0128 -0.0147 -0.0230 

Security (Thinking about the future) 

   (4) I can think about the future without any concern 0.1788 0.1234 0.1189 

(3) I can think about the future with only a little concern 0.1071 0.1234 0.1189 

(2) I can only think about the future with some concern 0.0661 0.0761 0.1189 

(1) I can only think about the future with a lot of concern 0.0321 0.0370 0.0578 

Role (Doing things that make me feel valued) 

  (4) I am able to do all of the things that make me feel valued 0.1923 0.2066 0.2332 

(3) I am able to do many of the things that make me feel valued 0.1793 0.2066 0.2332 

(2) I am able to do a few of the things that make me feel valued 0.1296 0.1494 0.2332 

(1) I am unable to do any of the things that make me feel valued 0.0151 0.0174 0.0272 

Enjoyment (Enjoyment and Pleasure) 

   (4) I can have all of the enjoyment and pleasure that I want 0.1660 0.1893 0.2132 

(3) I can have a lot of the enjoyment and pleasure that I want 0.1643 0.1893 0.2132 

(2) I can have a little of the enjoyment and pleasure that I want 0.1185 0.1365 0.2132 

(1) I cannot have any of the enjoyment and pleasure that I want 0.0168 0.0193 0.0302 

Control (Independence) 

   (4) I am able to be completely independent 0.2094 0.2129 0.1936 

(3) I am able to be independent in many things 0.1848 0.2129 0.1936 

(2) I am able to be independent in a few things 0.1076 0.1240 0.1936 

(1) I am unable to be at all independent -0.0512 -0.0590 -0.0922 

TSC "33333" & "22222" - Threshold levels of sufficient capability 
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The original values of ICECAP-O are then re-scaled so that 1 is equal to the threshold of 

sufficient capability, so that the new objective only gives priority to those below sufficient 

capability. The formula for calculating values for each threshold dimension is presented 

below: 

Vtx=   vtx 

         Σn(vt1...vtn)                                                                                                        (7.2) 

 

Here Vtx = new value on threshold dimension level x, vtx= original value of the threshold 

dimension level x, Σn(vt1...vtn) = sum of threshold value levels across all dimensions before 

transformation (i.e., original ICECAP-O values).  

(e.g. from Table 12, level 3 on the attachment attribute for threshold Option 1 “33333”,       

vtx ≈ 0.2325; Σ[vt1+vt2+...vtn] when TSC “33333” ≈ 0.868; thus Vtx≈ 0.2679) 

 

Therefore, any scores higher than the sufficient capability threshold for each option will have 

the equivalent value of the sufficient capability threshold value. Any shortfalls in capability 

below this threshold are then allocated a shortfall value according to both:  

 the extent of that shortfall  (whether at the level of ‘no capability’ or ‘a little 

capability’ for option 1; not applicable for option 2 as only one level of ‘no capability’ 

below threshold) and;  

 the rescaled ICECAP-O population values. The ICECAP-O general population based 

value set is additive and on a linear scale, such that the numerical value is meaningful 

and the values across all attributes can be summed to give an overall index between 0 - 

representing no capability and 1 - representing full capability. For options 1 and 2, the 

index score of 1 will now represent TSC in each scenario depending on each threshold 

level respectively, i.e. a value of 1 represents sufficient capability. 
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7.2.5 Sufficient Capability Score 

Once the threshold has been determined, values for levels below the threshold need to be 

calculated to reflect societal values of these states of capability well-being. This is required to 

apply the most complex of the AF measures of multidimensional poverty methods (the 

adjusted-FGT or M2, see Figure 11). For values below the threshold for a dimension, the 

following method is used to calculate the capability value compared with the threshold level: 

 

Vₓ =   vₓ 

      Σvt1+vt2+...vtn  ; unless vₓ>vtx, then Vₓ≡ Vtx for TSC =1                               (7.3) 

 

This calculation generates a new 0-1 value scale for ICECAP-O, with 0 still reflecting the “no 

capability” response levels on all ICECAP-O attributes. However, 1 no longer reflects “full 

capability” across all attributes, instead this reflects the threshold of sufficient capability 

(TSC). To calculate an overall reflection of sufficient capability, individual responses are 

summed across this new scale to calculate an individual’s Sufficient Capability Score (SCS). 

To calculate SCS for an individual, the values attached for each threshold option proposed in 

the previous section are presented in Table 12. For example, using threshold option 1 “33333” 

as the level where sufficient capability is reached, an ICECAP-O profile of “43233” has the 

same SCS score as an ICECAP-O profile of “44244”.  In Table 13 and Figure 12, an 

individual example of how the sufficient capability score (SCS) is calculated for a given 

threshold (Option 1 – “33333”) for an individual. 
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Table 13 Shortfall in Sufficient Capability on ICECAP-O for individual A; 
(threshold Option 1 “33333”) 

1. Love and Friendship      

Tick  

one  

box  

only in  

each  

section  

I can have all of the love and friendship that I want    4   

I can have a lot of the love and friendship that I want    3   

I can have a little of the love and friendship that I want    2   

I cannot have any of the love and friendship that I want    1   

     
2. Thinking about the future      

I can think about the future without any concern    4   

I can think about the future with only a little concern    3   

I can only think about the future with some concern    2   

I can only think about the future with a lot of concern    1   

     
3. Doing things that make you feel valued      

I am able to do all of the things that make me feel valued    4   

I am able to do many of the things that make me feel valued    3   

I am able to do a few of the things that make me feel valued    2   

I am unable to do any of the things that make me feel 

valued  

  1   

     
4. Enjoyment and pleasure      

I can have all of the enjoyment and pleasure that I want    4   

I can have a lot of the enjoyment and pleasure that I want    3   

I can have a little of the enjoyment and pleasure that I want    2   

I cannot have any of the enjoyment and pleasure that I want    1   

     
5. Independence      

I am able to be completely independent    4   

I am able to be independent in many things    3   

I am able to be independent in a few things    2   

I am unable to be at all independent    1   

     Individual A ICECAP-O profile (42132); Highlight Green = sufficient capability for given attribute and given 

threshold. Highlight Red = shortfall in sufficient capability for given attribute for given threshold. 
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Figure 12 Shortfalls in Sufficient Capability for Threshold Option 1 (“33333”) 

 

Sufficient Capability Score (SCS) = Sufficient Capability (1) –  Total Shortfall (0-1). Shortfall for individual A (42132) for 

threshold option 1 (“33333”) = 0.325; SCS for individual A = 0.675. Capability instrument, ICECAP-O . 

 

7.2.6 Sufficient Capability Over Time  

Whilst improvement in individual wellbeing is important, another key calculation in health 

evaluations is to consider both wellbeing (however defined) and changes in wellbeing over 

time. This is something which has not been tackled in detail within the capability literature (as 

emphasised in Chapter 4) and has been identified as an issue for practical evaluations (Alkire 

et al., 2008). This aspect of the sufficient capability approach can, however, draw on the 

current methods applied to generate health economics outcomes, like QALYs.  

 

At this stage it is important to note the different anchors used on HRQoL measures such as 

EQ-5D and the ICECAP-O capability instrument. In general terms, extra-welfarist HRQoL 

measures are anchored on a 0-1 being dead to full health scale, where it is possible to have 
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states worse than dead depending on the valuation method used (this was discussed in greater 

depth in Chapter 2). Similarly, the ICECAP-O is anchored on a 0-1 scale, although the 

anchors for ICECAP-O are no capability to full capability (Coast et al., 2008a). The ICECAP-

O is anchored differently to HRQoL measures used to produce QALYs. For that reason, to 

incorporate the ICECAP-O within a QALY would be inconsistent with the current anchoring 

system used to generate a health QALY. The zero value on the ICECAP-O index can be 

interpreted as: 

“A number of states may produce such a zero value: assessment of capabilities as being non-

existent in relation to all attributes; unconsciousness; and death” (Coast et al., 2008a, p.878) 

 

SCS is a flexible measure which can be applied to maximise capability levels for a given 

threshold, or inversely minimise shortfalls from the sufficient capability threshold. Therefore, 

similar approaches to those used for the QALY as a health maximising outcome or the 

Disability Adjusted Life Years (DALYs) as a disease burden minimising outcome (Murray & 

Lopez, 1996), could be applied in practice. Three examples of outcomes maximising to 

sufficient capability and one example of a minimising capability deprivation outcome are 

explored further next. 

 

7.2.6.1 Poverty Free Years (capability) 

The first outcome that is considered here combines the first Alkire-Foster method, the 

headcount ratio, over time, to calculate a measure of prevalence of poverty within a given 

population over time. The headcount ratio (H) treats an individual who is below the threshold 

of sufficient capability on one attribute the same as someone who is capability deprived on all 
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attributes for a given measure. Alkire and Foster (2011a) argue that their other methods of 

multidimensional poverty are more appropriate to capture the broader influences of 

deprivation. Thus, the poverty free years (capability) (PFY(c)) outcome will act as a simple 

method of separating those below a given threshold, with those who have reached sufficient 

capability. Equation 7.4 is the appropriate calculation for PFY(c)  

PFY(c) = (1-H)×T                                                                                                                 (7.4) 

where H = headcount ratio and T=time in that state 

 

7.2.6.2 Years of Sufficient Capability (equivalent) 

To combine SCS over time for threshold options in Section 7.2.4, Years of Sufficient 

Capability (YSC) are generated to give a longitudinal measure representing gains in sufficient 

capability over time. The calculation is represented in Equation 7.5 below: 

YSC = SCS×T                                                                                                                       (7.5) 

where SCS = Sufficient Capability Score and T = Time 

 

7.2.6.3 Years of Insufficient Capability (equivalent) 

To measure shortfalls in sufficient capability over time, Years of Insufficient Capability (YIC) 

are measured by the combining the inverse of the Sufficient Capability Score (SCS) with 

time. The calculation of YIC is represented in Equation 7.6  

YIC = (1-SCS) ×T                                                                                                               (7.6) 

where SCS = the Sufficient Capability Score and T=Time 
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7.2.6.4 Years of Full Capability (equivalent) 

Whilst thresholds of sufficient capability have been suggested to be below the highest 

possible levels, it may very well be the case that sufficient capability is represented at the top 

level across all capability dimensions for a given questionnaire. If this is the scenario, then the 

approach required is comparable to the current health maximisation outcome objective. 

However, since the values associated with the QALY are generally calculated with a trade-off 

between quality and quantity of life, it would be misleading to call a similar capability 

outcome using the ICECAP-O capability valuation dataset a QALY. Therefore, the term 

Years of Full Capability (YFC) here is used to calculate the maximisation of capability across 

the population with no time preference. Equation 7.7 below presents the YFC calculation 

YFC = ICECAP-O×T, where ICECAP-O = original ICECAP-O values and T = Time      (7.7) 

 

7.3 RESULTS 

In this section, the methods of applying the sufficient capability approach are tested on a 

sample of patients who completed the ICECAP-O at three points. The demographics of the 

population are presented in Section 7.3.1. In Section 7.3.2, the four Alkire Foster (AF) 

methods are tested for this dataset. The AF methods were explained in Chapter 4 and an 

example of how to calculate the methods was previously presented in Figure 11 in this 

Chapter. The threshold options for calculating a sufficient capability score are then tested in 

Section 7.3.3. Finally, the four sufficient capability outcomes are tested to see if the different 

outcomes lead to different changes in capability over time. 
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7.3.1 Demographics 

Table 14 summarises the demographics for the Tayside replacement cohort. At baseline, the 

average age of this population was 69.27 years. The ICECAP-O scores at baseline for the 106 

patients who completed the ICECAP-O was 0.773, less than the ICECAP-O average from the 

general population valuation dataset (0.815) (Coast et al., 2008a) and from a more recent, 

larger general population sample (0.832) (Flynn et al., 2011). 

 

Table 14 Baseline Descriptive Statistics for Tayside replacement dataset 

 
N n Mean SD Min Max 

Sample size  107 

     Missing data 106 1 

    Males  106 55 

    Employed 106 13 

    Living Alone 106 28 

    Age (mean) 106 106 69.720  8.854  48.000  89.000  

ICECAP-O (base) 106 106 0.773  0.167   0.159  1.000  

ICECAP-O (1 year) 106 58 0.862  0.132   0.516  1.000  

ICECAP-O (3 year) 106 55 0.832  0.138  0.481  1.000  

ICECAP-O complete (base) 42 42 0.789  0.132  0.368  0.998  

ICECAP-O complete (1 year) 42 42 0.851  0.134  0.516  1.000  

ICECAP-O complete (3 year) 42 42 0.824  0.146  0.481  1.000  
N,total population; n,sub population from N; SD, standard deviation; min, minimum; max, maximum 

 

7.3.2 Alkire-Foster measures 

In the first analysis, the results for patients who completed the ICECAP-O at all three time-

points (n=42) are presented for both threshold options at “a lot of capability 33333” and “a 

little capability 22222”. The Alkire-Foster methods are calculated at all possible cutoffs (k) 

for the three time periods for both threshold options. Table 15 presents the AF measures for 

the “33333” threshold and Table 16 presents the AF measures for the “22222” threshold.  
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Table 15 AF poverty methods applied to ICECAP-O levels using “33333” as the poverty threshold (n=42) 

33333 BASELINE   1-YEAR POST-OP   3-YEAR POST-OP 

CUTOFF(K) K=1 K=2 K=3 K=4 K=5   K=1 K=2 K=3 K=4 K=5   K=1 K=2 K=3 K=4 K=5 

AF           AF           AF           

H 0.7381 0.5000 0.3333 0.1667 0 H 0.3571 0.3095 0.1905 0.1190 0.0238 H 0.4762 0.3333 0.2619 0.1905 0 

M0 0.3476 0.3000 0.2333 0.1333 0 M0 0.2000 0.1905 0.1429 0.1000 0.0238 M0 0.2524 0.2238 0.1952 0.1524 0 

M1 0.0931 0.1029 0.0950 0.0647 0 M1 0.0627 0.0659 0.0607 0.0480 0.0143 M1 0.0782 0.0879 0.0870 0.0686 0 

M2 0.0610 0.0698 0.0655 0.0433 0 M2 0.0431 0.0449 0.0417 0.0338 0.0095 M2 0.0519 0.0603 0.0595 0.0445 0 

AF, Alkire and Foster multidimensional poverty methods; k, cutoff in number of dimensions for individuals to be poor; H, headcount ratio; M0, adjusted headcount ratio;  

M1, adjusted poverty gap; M2, adjusted-Foster-Greer-Thorbecke measure. More details on AF methods in Figure 11 

 

 

Table 16 AF poverty methods applied to ICECAP-O levels using “22222” as the threshold (n=42) 

22222 BASELINE   1-YEAR POST-OP   3-YEAR POST-OP 

CUTOFF(K) K=1 K=2 K=3 K=4 K=5   K=1 K=2 K=3 K=4 K=5   K=1 K=2 K=3 K=4 K=5 

AF            AF            AF            

H 0.1667 0.0476 0.0238 0 0 H 0.1190 0 0 0 0 H 0.1667 0.0238 0.0238 0 0 

M0 0.0476 0.0238 0.0143 0 0 M0 0.0238 0 0 0 0 M0 0.0429 0.0143 0.0143 0 0 

M1 0.0476 0.0238 0.0143 0 0 M1 0.0238 0 0 0 0 M1 0.0429 0.0143 0.0143 0 0 

M2 0.0100 0.0095 0.0079 0 0 M2 0.0025 0 0 0 0 M2 0.0073 0.0064 0.0064 0 0 

AF, Alkire and Foster multidimensional poverty methods; k, cutoff in number of dimensions for individuals to be poor; H, headcount ratio; M0, adjusted  

headcount ratio; M1, adjusted poverty gap; M2, adjusted-Foster-Greer-Thorbecke measure. More details on AF methods in Figure 11 
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From both Tables 15 and 16, it is clear that the choice of threshold and cutoff is crucial in 

measuring the level of poverty in terms of sufficient capability for a given population. Using 

the simplest AF measures, the Headcount Ratio (H), and the cutoff (k) = 1, comparing Table 

15 and 16 shows that while almost three quarters (73.8%) of the population have shortfalls in 

sufficient capability at the TSC of “33333”, less than one fifth (16.7%) of the population have 

shortfalls at the lower threshold of “22222”.  

 

7.3.3 Sufficient Capability for Threshold Option 1 (33333) 

Overall, the SCS for the baseline population (n=106) threshold option 1 (33333) is 0.857. 

This is lower than the average of the sample from the ICECAP-O valuation dataset, which has 

an average SCS score of 0.894 with the same TSC (see Table 17 for ICECAP-O valuation 

dataset responses below threshold. Data from Coast et al. 2008a). Table 18 shows the 

attributes in which shortfalls in sufficient capability occurred pre-intervention, with the 

“enjoyment” attribute reporting the highest number of shortfall responses below the “33333” 

threshold (46.23%). 

Table 17 ICECAP-O valuation dataset responses below Threshold of Sufficient 
Capability (n=313) 

ICECAP-O  ATTACHMENT SECURITY ROLE ENJOYMENT CONTROL 

level 2 8.95% 30.03% 23.00% 21.09% 17.89% 

level 1 3.83% 12.46% 3.51% 4.15% 2.24% 
ICECAP-O original value average, 0.815; SCS (33333), 0.894; SCS (22222), 0.961; level 1, ‘no’ 

capability on ICECAP-O; level 2, ‘a little’ capability on ICECAP-O 

 

Table 18 Responses below Threshold of Sufficient Capability “33333”(baseline) 

ICECAP-O responses (baseline) 

Below TSC ATTACHMENT SECURITY ROLE ENJOYMENT CONTROL 

TOTAL 

RESPONSES 

level 2 9 29 38 38 27 26.60% 

level 1 2 12 7 11 6 7.17% 

Below TSC 

per attribute 10.38% 38.68% 42.45% 46.23% 31.13%   

n = 106; SCS, Sufficient Capability Score; TSC, Threshold of Sufficient Capability; SCS = 0.857; TSC "33333" 
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In Table 19, SCS is calculated for patients who completed the ICECAP-O at one year post-

operation (n=58). This resulted in an increased SCS score of 0.05 (0.88→0.93) from baseline 

for these individuals. Patients who completed ICECAP-O at three year post intervention 

(n=55) also reported an improved SCS from baseline by 0.031 (0.881→0.912), which can be 

seen in Table 20. In Tables 19 and 20, the improvements in the lower levels of capability 

come predominantly from the “role” and “enjoyment” ICECAP-O attributes. 

 

Table 19 Responses below Threshold of Sufficient Capability “33333” (baseline 
and 1 year post operation; n=58) 

ICECAP-O responses (baseline)       

Below TSC ATTACHMENT SECURITY ROLE ENJOYMENT CONTROL 

TOTAL 

RESPONSES 

level 2 3 15 21 22 14 25.86% 

level 1 1 6 2 5 1 5.17% 

Responses 

below TSC 

per attribute 6.90% 36.21% 39.66% 46.55% 25.86%   

       
ICECAP-O responses (1 year)       

Below TSC ATTACHMENT SECURITY ROLE ENJOYMENT CONTROL 

TOTAL 

RESPONSES 

level 2 10 8 11 15 4 16.55% 

level 1 0 6 0 0 1 2.41% 

Responses 

below TSC 

per attribute 17.24% 24.14% 18.97% 25.86% 8.62%   
SCS, Sufficient Capability Score; TSC = Threshold of Sufficient Capability; SCS (baseline “33333”) = 0.88; SCS (1 year 

“33333”) = 0.93. 
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Table 20 Responses below Threshold of Sufficient Capability “33333” (baseline 
and three year post-operation; n=55) 

ICECAP-O responses (baseline)       

Below TSC ATTACHMENT SECURITY ROLE ENJOYMENT CONTROL 

Total 

Responses 

level 2 3 17 22 22 13 28.00% 

level 1 0 5 1 4 2 4.36% 

Responses 

below TSC 

per attribute 5.45% 40.00% 41.82% 47.27% 27.27%   

       ICECAP-O responses (3 year)         

Below TSC ATTACHMENT SECURITY ROLE ENJOYMENT CONTROL 

Total 

Responses 

level 2 4 16 13 11 10 19.64% 

level 1 0 5 3 1 1 3.64% 

Responses 

below TSC 

per attribute 7.27% 38.18% 29.09% 21.82% 20.00%   
SCS, Sufficient Capability Score; TSC, Threshold of Sufficient Capability; SCS (baseline “33333”) = 0.881;  

SCS (3 year “33333”) = 0.912. 

 

 

7.3.4 Sufficient Capability for Threshold Option 2 (22222) 

The proportion of responses below SCS threshold option 2 (22222) at baseline, one year and 

three year post-intervention can be seen in the level 1 ICECAP-O responses on Tables 21,22 

and 23 respectively. Overall, the SCS at baseline population (n=106) is 0.940, which is lower 

than the average of the sample from the valuation dataset with an average SCS score of 0.961 

with the same threshold (see Table 18). The “security” and “enjoyment” attributes have the 

highest proportion of responses below the “22222” threshold (see Table 21). In Table 22, SCS 

is calculated for patients who completed the ICECAP-O at one year post-operation (n=58). 

This resulted in an increased SCS score of 0.028 (0.961→0.989). Patients who completed 

ICECAP-O at three years post intervention (n=55) also reported an improved SCS from 

baseline of 0.008 (0.967→0.978), which can be seen in Table 23. The “enjoyment” attribute 

showed the greatest improvement in the follow-up years. 
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Table 21 Responses below Threshold of Sufficient Capability “22222”(baseline) 

ICECAP-O responses (baseline) 

Below TSC ATTACHMENT SECURITY ROLE ENJOYMENT CONTROL 

TOTAL 

RESPONSES 

level 1 2 12 7 11 6 7.17% 

Below TSC 

per attribute 1.89% 11.32% 6.60% 10.38% 2.83%   

n = 106; SCS, Sufficient Capability Score; TSC, Threshold of Sufficient Capability; SCS = 0.940; TSC "22222" 

 

Table 22 Responses below Threshold of Sufficient Capability “22222” (baseline 
and 1 year post operation; n=58) 

ICECAP-O responses (baseline)       

Below TSC ATTACHMENT SECURITY ROLE ENJOYMENT CONTROL 

TOTAL 

RESPONSES 

level 1 1 6 2 5 1 5.17% 

Responses 

below TSC 

per attribute 1.72% 10.34% 3.45% 8.62% 1.72%   

       
ICECAP-O responses (1 year)       

Below TSC ATTACHMENT SECURITY ROLE ENJOYMENT CONTROL 

TOTAL 

RESPONSES 

level 1 0 6 0 0 1 2.41% 

Responses 

below TSC 

per attribute 0.00% 10.34% 0.00% 0.00% 1.72%   
SCS, Sufficient Capability Score; TSC = Threshold of Sufficient Capability;  SCS (baseline “22222”) = 0.961; SCS (1 

year) = 0.989. 

 

Table 23 Responses below Threshold of Sufficient Capability “22222” (baseline 
and three year post-operation; n=55) 

ICECAP-O responses (baseline)       

Below TSC ATTACHMENT SECURITY ROLE ENJOYMENT CONTROL 

Total 

Responses 

level 1 0 5 1 4 2 4.36% 

Responses 

below TSC 

per attribute 0.00% 9.10% 1.82% 7.27% 3.64%   

       ICECAP-O responses (3 year)         

Below TSC ATTACHMENT SECURITY ROLE ENJOYMENT CONTROL 

Total 

Responses 

level 1 0 5 3 1 1 3.64% 

Responses 

below TSC 

per attribute 0.00% 9.10% 5.45% 1.82% 1.82%   
SCS, Sufficient Capability Score; TSC, Threshold of Sufficient Capability; SCS (baseline “22222”) = 0.967; SCS (3 year 

“22222) = 0.978. 
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7.3.5. Sufficient Capability Outcomes over time 

The four outcomes of sufficient capability [(1) poverty free years (capability), (2) years of 

sufficient capability, (3) years of insufficient capability, (4) years of full capability are tested 

over time with this sample population who completed the ICECAP-O at all three time points 

(n=42). This was used to get an indication of the changes in capability over time for each of 

the four outcomes proposed here.  

 

7.3.5.1 Poverty Free Years (capability) – (PFY(c)) 

Poverty Free Years (capability) are calculated both for option 1 (33333) and option 2 (22222). 

Firstly, option 1 reported a headcount ratio of 0.738 at baseline, which significantly decreased 

at year 1 (0.358) and year 3 (0.476). Using the area under the curve approach, where the 

benefits of the intervention are deducted from the benefits of the control group (Drummond et 

al., 2005), poverty free years (capability) are increased by 0.832 during this time period (i.e. 

[3-[0.5(0.738+0.358)+(0.358+0.476)]]-[3-(0.738×3)] = 0.832). 

 

As for option 2, the headcount ratio for the arthritis population in capability poverty was 

considerably less (0.167). At year 1, this reduced to 0.119 but returned to baseline level at 

year 3. Therefore, the PFY(c) gained from this intervention is less than option 1, with a gain 

of 0.072 (i.e. [3-[0.5(0.167+0.119)+(0.119+0.167)]-[3-(0.167×3)] = 0.072). 
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7.3.5.2 Years of Sufficient Capability – (YSC) 

This analysis involves calculating the change in SCS over time to generate Years of Sufficient 

Capability (YSC). YSC is calculated using the area under the curve approach.  

 

For Option 1 (33333) the SCS for the 42 patients at baseline is 0.871, which is assumed to 

stay constant if the intervention was not provided to the patients. SCS at one year (0.923) and 

SCS at three year post-intervention (0.902) are used to calculate the intervention group, with 

each SCS is assumed to be connected linearly. Figure 13 shows this calculation graphically. 

The darker area on Figure 13 displays the YSC gain from treatment, which is equal to 0.109 

YSC gained compared with no intervention provided (i.e. [0.5(0.871+0.923)+(0.923+0.902)]-

[3×0.871] = 0.109). 

 

For Option 2 (22222) SCS for the 42 patients at baseline is 0.965, which is assumed to stay 

constant if the intervention was not provided to the patients. SCS at follow up at one year 

(0.987) and SCS at three year post-intervention (0.972). Combining these three time-points 

and comparing results to a constant SCS over the three years results in 0.04 YSC gained 

compared to no intervention provided (i.e. [0.5(0.965+0.987)+(0.987+0.972)-[3×0.965] = 

0.04). 
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Figure 13 Example of Years of Sufficient Capability (YSC) for Osteoarthritis 
Patients (n=42) for threshold option 1 “33333” 

 

 

7.3.5.3 Years of Insufficient Capability – (YIC) 

The calculation of Years of Insufficient Capability (YIC) is intended to minimise shortfalls in 

sufficient capability. This is the inverse calculation of YSC. Therefore, for Option 1 (33333) 

YIC at baseline is 0.129, at the one year follow-up is at 0.077 and at the three year follow-up 

of 0.098. With the baseline YIC held constant over three years, the YIC saved from the joint 

replacement is 0.109.  

 

Similarly for Option 2 (22222), YIC for the arthritis patients in this dataset pre-operation is 

0.035. YIC at one year (0.013) and three years (0.028) post-operation, results in a YIC saved 

of 0.040.  
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7.3.5.4 Years of Full Capability – (YFC) 

Years of Full Capability (YFC) are calculated in the same area under the curve approach as 

for Years of Sufficient Capability (YSC). At baseline, YFC for the arthritis patients are equal 

to 0.789 (i.e. when the threshold of sufficient capability is equal to 44444 on the ICECAP-O). 

YFC at year one (0.851) at year three (0.824) follow up result in YFC gained of 0.128 when 

compared with the baseline score over a three year period (i.e. 

[0.5(0.789+0.851)+(0.851+0.824)]-[3×0.789] = 0.128).  

 

Table 24 summarises all the different outcomes across both threshold options in this study. 

While three of the four outcomes produce similar results, the poverty free years (capability) 

outcome results in a greater improvement. This represented an increase in the population 

whose capability levels improved to the extent that they met the threshold of sufficient 

capability following treatment and who were below the threshold at baseline. However, the 

PFY(c) was calculated using the simplest of the AF methods, the headcount ratio (H). All 

three other outcomes apply the most complex of the AF methods, the adjusted Foster Greer 

Thorbecke or M2, which takes account of number of attributes and values of shortfalls below 

the threshold of sufficient capability. 
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Table 24 Capability Outcomes for Tayside Replacement Dataset (n=42) 

    TSC Baseline 1-year 3-year 

Benefit of 

intervention  

(holding 

baseline 

constant) 

Poverty Free Years (capability) PFY(c) 33333 0.738 0.358 0.476 0.832 

  

22222 0.167 0.119 0.167 0.072 

Years of Sufficient Capability YSC 33333 0.871 0.923 0.902 0.109 

  

22222 0.965 0.987 0.972 0.040 

Years of Insufficient Capability YIC 33333 0.129 0.077 0.098 0.109 

  

22222 0.035 0.013 0.028 0.040 

Years of Full Capability YFC 44444 0.789 0.851 0.824 0.128 
TSC, Threshold of Sufficient Capability on ICECAP-O 

 

7.4. DISCUSSION 

This is the first study to formulate a new decision rule based on achieving sufficient capability 

using a capability questionnaire. This new approach is flexible in how it can be applied in 

practice, i.e. either maximising in a method similar, although not identical to QALYs, or 

minimising in a method similar to DALYs, as shown by the development of four new 

outcomes. However, the objective of “capability efficiency” (Cookson, 2005b) or efficiency 

in achieving capability needs to be rationalised in association with the theoretical 

underpinnings of the capability perspective. Maximising total population levels of capability 

or minimising total levels of capability poverty is not in line with how the capability approach 

was designed to be implemented in practice, as emphasised in Chapters 3 and 4. This study 

has therefore adopted methods from the multidimensional poverty literature, closely linked to 

the capability approach, to develop a practical methodology for generating capability 

outcomes through what is called here the “sufficient capability approach”. The example above 

highlights the importance of selecting an appropriate threshold of sufficient capability (TSC), 
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as results in terms of the assessment of benefit gained inevitably vary considerably depending 

on the threshold chosen (as shown in Table 24). 

 

Cookson (2005b) discussed the possibility of aligning the QALY with the capability approach 

(or what Cookson calls the ‘capability QALY’), accounting for both health and non-health 

functionings that influence capability. Whilst appreciating his meticulous framework, the 

primary concern with Cookson’s approach to incorporating capability (or “capability 

efficiency”) within health economics using the “capability QALY” (Cookson, 2005b).  

 

This Chapter deviates from Cookson’s approach by firstly capturing capability directly, 

although the ICECAP questionnaires were not available at the time of Cookson’s proposal. 

More importantly, his definition of the “efficiency of what?” is not in line with the capability 

approach, as the sufficient capability approach allows distributional considerations to be 

handled within the efficiency measure, by improving those with shortfalls in sufficient 

capability as a priority. Simply re-interpreting the QALY as a ‘capability QALY’ seems 

unsatisfactory from a capability perspective, as emphasised in Chapter 4 and the proposal of 

the sufficient capability approach is offered as an alternative. Four sufficient capability 

outcomes were developed and calculated for a sample of OA patients to provide an 

illustration of the approaches. 

 

There are limitations associated with the application of the sufficient capability approach in 

the example presented in the previous section. 
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First, the dataset of 107 patients at baseline, and the smaller sample sizes available at 

followup was relatively small. Nevertheless, it was large enough to show significant change 

in the overall sufficient capability score (SCS) between follow-up periods, in particular for 

threshold option 1 “33333”, and was useful in illustrating the methods and outcomes of the 

sufficient capability approach in practice. 

 

Second, and possibly more significant than the small sample size limitation, is the comparison 

to show how sufficient capability changed and improved over time. There was no control 

group available whereby an intervention versus no intervention could be compared, which 

would have given more meaningful results as to whether the sufficient capability outcomes 

were capturing tangible differences between outcomes and due to the intervention provided to 

these patients. While there is some evidence which suggests that older age (over 75 years) 

leads to reduced capability (Flynn et al., 2011), this was based on cross-sectional data. 

Therefore, a conservative assumption was made to keep capability the same as baseline over 

the three years as a proxy longitudinal control group. 

 

Third, the selection of the threshold of sufficient capability (TSC) was undoubtedly somewhat 

arbitrary. The selection of the ‘a little capability or 22222’ threshold was guided partly by 

capability theorists assertion that all basic capabilities are of equal importance (Nussbaum, 

2000; Venkatapuram, 2011); therefore, no capability for any attribute is of chief priority to 

avoid. The selection of the ‘a lot of capability or 33333’ was guided by previous research with 

the ICECAP-O questionnaire, which showed that average ICECAP-O UK population values 

were relatively close to this threshold before re-scaling the valuation dataset (“33333” = 0.868 
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vs. UK over 65 years old ICECAP-O average values = 0.832 (Flynn et al., 2011)). The 

“33333” threshold may also provide a more reasonable identification of sufficient capability 

within a developed nation such as the UK where higher levels of capability would be 

expected, rather than the lower threshold of “22222”. Additionally, the cutoff (k) for the 

number of capability attributes required to reach TSC was also a subjective choice, made for 

ease of interpreting the methodology (where, k = 1 meaning that a person was below 

sufficient capability if they were below the attribute threshold level on any one attribute). 

Such uncertainty in defining a suitable TSC and cutoff of TSC is open to scrutiny, and 

requires further exploration and justification for the methods to be taken forward. 

 

Fourth, the ICECAP-O has been used here as the measure of sufficient capability. Whilst this 

may be appropriate for the arthritis population (mean age approximately 70) in this dataset, to 

allocate resources across the entire health service, the more recently developed ICECAP-A 

(Al-Janabi et al., 2012a) is likely to be a more suitable measurement of capability. The design 

of the ICECAP-A is for the general adult (18+) population, compared to the ICECAP-O, 

which is designed for older people specifically. Nevertheless, the same methodology can be 

applied with the ICECAP-A.  

 

Fifth, assumptions are made to combine sufficient capability with time to generate sufficient 

capability outcomes over time. The assumption of sufficient capability outcomes to be 

constant over time was made for simplicity, and no discount rate was applied. The second 

assumption is that the “no capability” score on the 0-1 scale remains at zero as no capability 

developed in the ICECAP-O valuation (Coast et al., 2008a). Further research is required to 
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develop a better understanding on the capability depreciation (if any) over time, as well as 

whether there are worse states than the “pits” state of no capability on all the ICECAP-O 

attributes. 

 

There is no particular need for the sufficient capability methodology to be exclusive to the 

ICECAP questionnaires. It could be used with other capability instruments, such as the other 

capability questionnaires described in Chapter 3, and could potentially be applied to generic 

measures of health like the EQ-5D, with the emphasis being on minimum thresholds for 

health. 

 

This chapter proposes a method to incorporate the capability approach within health economic 

evaluations. It draws from capability applications and combines a capability instrument with 

time for a number of outcomes. The key finding from this chapter is that the choice of 

threshold of sufficient capability is likely to be crucial to the resource allocation process if this 

methodology was implemented across a national health service, as shown in Table 24 where 

the benefits vary depending on the threshold chosen. 
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CHAPTER 8. METHODOLOGY FOR OBTAINING CAPABILITY 

OUTCOMES FROM AN ECONOMIC MODEL: A CASE STUDY 

8.1 INTRODUCTION 

It has already been established in this thesis that capability can be predicted from measures of 

physical function (see Chapter 6). Additionally, Chapter 7 has outlined a methodology to 

generate meaningful outcomes which can be of value in allocating scarce resources from a 

capability perspective. In Chapter 5, the case study for incorporating a capability instrument 

into an economic model was identified as the Birmingham Rheumatoid Arthritis Model 

(BRAM). Using the methodology from Chapter 6 and 7, it is now possible to incorporate a 

capability instrument into an economic model through mapping (Chapter 6) to generate 

outcomes from the capability approach (Chapter 7). In this chapter, the methods for 

generating capability outcomes from the BRAM model are explained. 

 

The remainder of the chapter is structured as follows. In Section 8.2, an outline of the main 

characteristics of the case study is presented. The case study chosen has been implemented on 

a number of occasions in the past to aid decision-making in the UK (Barton et al., 2004a; 

Clark et al., 2004; Chen et al., 2006; Malottki et al., 2011). A focus on how previous 

economic outcomes were generated in the selected case study is of primary interest to the 

generation of capability outcomes in this chapter. Then the methods (Section 8.3) for 

generating four capability outcomes from the chosen case study are outlined, with a results 

section (Section 8.4) presenting the required input into the chosen economic model to obtain 
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the outcomes for further analysis in an evaluation. The results of the evaluation are presented 

in Chapter 9. 

 

8.2 BACKGROUND TO THE BIRMINGHAM RHEUMATOID ARTHRITIS MODEL 

(BRAM) 

Following the justification of the selected case study (Chapter 5), this section details the main 

features of the case study. The focus, in particular, is on the type of outcomes which have 

been produced from this case study previously, which act as a comparator to the methodology 

of generating capability outcomes from the case study in the following section. Information 

within Section 8.2 is not original work by the author of this thesis and is presented here for 

illustration of the BRAM model process. 

 

8.2.1 A review of previous BRAM versions 

BRAM is an individual sampling model, a type of model that accounts for individual patient 

pathways at a patient-level basis (Barton et al., 2004a). The model is designed to represent 

clinical treatment for patients with rheumatoid arthritis, a chronic ailment that is caused by 

inflamed synovial tissue between joints. Rheumatoid arthritis is a progressive disease that 

causes functional disability, significant pain and destruction of the joints, which can in turn 

lead to premature mortality (Kvien, 2004). 

 

Each individual pathway in an individual sampling model produces a virtual patient history, 

which aims to give a true reflection of the population treatment strategy under consideration. 
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It is then from these patient histories that mean population values in terms of costs and 

benefits can be generated (Barton et al., 2004a). 

 

Over the period between 2000 and 2013, four different BRAM models have been developed 

for aiding decision-making in terms of the cost-effectiveness of different drug treatment 

strategies for rheumatoid arthritis within the UK. The first model developed by the West 

Midlands Health Technology Assessment Collaboration was known as the Birmingham 

Preliminary Model (or BPM02 from now on, with 02 indicating year of model publication) 

(Jobanputra et al., 2002). The BPM02 was used to assess the introduction of new biologic 

treatments, clinically called anti-bodies against tumour necrosis factor (anti-TNFs) drugs 

which include etanercept (ETN) and infliximab (IFX) to the National Health Service (NHS). 

The introduction of either of these two drugs, as a third-line therapy or last active treatment, 

was compared with a sequence of non-biologic disease modifying anti-rheumatic drugs 

(DMARDs) beginning with sulphasalazine (SSZ) then methotrexate (MTX) then gold 

(sodium aurothiomalate - GST) which are a likely starting treatment strategy if biologic 

treatments were not available (Jobanputra et al., 2002). The DMARD sequence employed in 

BPM02 can be seen in Figure 14 (originally Figure 14 featured in the BPM02 report 

(Jobanputra et al., 2002)). 

 

In BPM02 and all subsequent BRAM models, the choice of model was an individual 

sampling model, due to the rigidness associated with Markov modelling in terms of the 

independence of transition probabilities from timeframe (Markov assumption) and previous 

health states (homogeneous assumption), as well as the requirement of a fixed cycle length 
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with such a model (Barton et al., 2004b). In an individual sampling model, each patient 

pathway produces a number of virtual patient histories, which aims to give a true reflection of 

the population characteristics under consideration (Barton et al., 2004b). 

Figure 14 Treatment strategy options and patient pathway represented in 
BPM02 

 

In Figure 14, a circle represents a different stage in BPM02, with the majority of circles representing a drug treatment, as well as dead and 

palliation treatment (Pall). Other abbreviations are SSZ, sulphasalazine; MTX, methotrexate; GST, gold; AZA, azathioprine; D-Pen, 

penicillamine; HCQ, hydroxychloroquine; LEF, leflunomide; CyA cyclosporin; Comb, combination of MTX plus CyA. 

Source: Originally appeared as Figure 9, p. 54 in Jobanputra et al. (2002) 

 

BPM02 classified toxicity or loss of effectiveness as the reasons that individuals quit a 

treatment within the model. The sole patient characteristic required in BPM02 was a patient’s 

remaining lifetime, which was calculated from relevant life expectancy tables for rheumatoid 

arthritis patients. The BPM02 model also assumed that improved health related quality of life 

associated with DMARDs and anti-TNFs was fixed, with the health improvement lost when 

quitting that treatment. Mortality effects from DMARDs were not included in BPM02. Other 

limits to changes in individual status over time for the first BRAM version included the 

inability to account for the effect of disease progression, joint replacement and hospitalisation 
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within BPM02. However, many of the assumptions in BPM02 were made due to the time 

constraints associated with developing the model, hence the use of the word ‘Preliminary’ in 

the title of the first model version (Jobanputra et al., 2002). 

 

More time was required for the further enhancement of the model to better capture changes in 

patient pathways during drug treatment strategies for rheumatoid arthritis patients. The main 

recommendations for improving BPM02 were elaborated in a report in 2004 (Barton et al., 

2004a). The main change from BPM02 to the subsequent BRAM models is the introduction 

of the Health Assessment Questionnaire-Disability Index (HAQ-DI), as the primary predictor 

of changes in health related quality of life as an individual moves through the model. HAQ-

DI, a measure of functional disability used commonly in rheumatoid arthritis trials, is 

calculated on a discrete scale 0-3 at 0.125 increments (Bruce & Fries, 2003). HAQ-DI is also 

used to predict the likelihood of mortality in subsequent models from BPM02, as higher 

HAQ-DI scores indicate higher physical function limitations which is negatively linked to life 

expectancy. Average HAQ-DI scores are also allowed to vary for different treatments and the 

effect of joint replacement, measured again by HAQ-DI score, is also allowed for in the 

enhanced model versions. The process of an individual going through the next three versions 

of BRAM is outlined in Figure 15, which originally appeared in Barton et al. (2004a). 

 

The changes to BPM02 outlined in Barton et al (2004a) were first implemented in a new 

model in the same year of recommendation (BRAM04 from now on). BRAM04 looked at the 

introduction of anakinra, a new drug treatment, into a DMARD sequence representing current 

practice, as opposed to current practice without anakinra (Clark et al., 2004). The same short-
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term improvement captured in BPM02 when starting a new treatment is now measured using 

a fixed improvement (decrease) in HAQ-DI score in BRAM04. This allowed patients’ HAQ-

DI scores to deteriorate whilst on treatment, but HAQ-DI could never go above the worst 

possible score of 3. This deterioration could now be captured in BRAM04 because of the 

number of increased initial input characteristics of individuals in the revised model, which not 

only included HAQ-DI score, but also the age and sex of the individual at the start of 

treatment.  

 

Figure 15 Individual patient pathway in BRAM04, BRAM06 and BRAM11 
models(Barton et al., 2004a) 
 

 
Source: Figure 15 above originally appeared in Barton et al. (2004), Fig. 3, p. 14. DMARD, Disease Modifying anti-Rheumatic Drug: HAQ, 

Health Assessment Questionnaire. 
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The next BRAM version, BRAM06, evaluated the cost-effectiveness of etanercept and 

infliximab once more, as well as a new anti-TNF, adalimumab (Chen et al., 2006). Further 

changes were instigated in BRAM06, including HAQ-DI improvement being allowed to vary 

for individuals when starting a new treatment. The model also allowed for greater benefits to 

be apportioned to those who had higher HAQ-DI scores, as they had greater potential to 

benefit from treatment. Two early withdrawal steps for patients were introduced into the 

model, for reasons of toxicity at six weeks and either toxicity or loss of effectiveness at 

twenty four weeks. BRAM06 was also used for a subsequent NICE report which was 

concerned with the sequential use of biologic treatments, which included rituximab, a 

monoclonal antibody targeting B lymphocytes, as an alternative strategy (Barton, 2008). 

 

The final and most recent version of the BRAM is BRAM11 and was developed to evaluate 

adalimumab, etanercept, infliximab, rituximab and abatacept after the failure of one anti-TNF 

previously (Malottki et al., 2011). The primary change in this model was the introduction of 

probabilistic sensitivity analysis (PSA), which reflects the uncertainty entering the model by 

placing relevant distributions on the input parameters when feasible (Briggs et al., 2006). An 

example of the change in HAQ-DI for a patient over time from BRAM04, BRAM06 and 

BRAM11 is presented in Figure 16 (originally appeared in Malottki et al., 2011). 
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Figure 16 Representation of HAQ-DI change over time for patients in BRAM 
Models (BRAM04, BRAM06 and BRAM11) (Malottki et al., 2011) 

 

AB shows initial improvement on biologic; this improvement is lost when treatment changes to leflunomide (LEF) represented by CD; DE 

shows the initial improvement from LEF; higher HAQ-DI scores between EF represents gradual deterioration of the patient over time; 

similar process for final treatment, until point J where the patient dies from other causes. 

Source: Malottki et al. (2011), Fig. 94, p 147 

 

8.2.2 Economic outcomes in previous BRAM versions 

The focus of interest in this case study is the costs and benefits used to generate economic 

outcomes from BRAM models. Costs and QALYs for different strategies are compared using 

the incremental cost-effectiveness ratio (ICER) approach for all four versions of BRAM, 

which is the decision-rule favoured by NICE (NICE, 2013). 

 

Costs have been handled in a comparable manner in all versions of the BRAM, accounting for 

patient start off costs with a new treatment, along with monitoring costs throughout time on 

each treatment which varied for each drug respectively. Later versions (BRAM06 and 

BRAM11) accounted for joint replacement and hospitalisation costs either directly in the base 
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case analysis or through sensitivity analysis. However, all evaluations were conducted from 

the NHS or NHS and personal and social services perspective, as recommended by NICE at 

the time of the development of the previous BRAM models (NICE, 2008). Therefore, patient 

indirect costs and carer costs have not been considered in any of the BRAM versions. Patient 

and carer costs for rheumatoid arthritis patients are recognised as having a considerable 

impact on those affected by the disease, particularly in terms of lost hours and lost 

productivity at work (Kvien, 2004). 

 

The economic outcomes from the BRAM models have been consistent throughout all 

versions, with the BRAM team following NICE guidance in generating QALYs for different 

treatment strategies. In all four versions of the BRAM, the economic outcome generated is 

QALYs, although methods for their generation varied for each version of BRAM. In all four 

models, the HAQ-DI is the primary predictor of quality of life for the respective models in the 

QALY calculation. This is also true for the majority of other economic models involving 

rheumatoid arthritis patients when applying a measure of condition-specific or generic health 

status instrument to predict health utility (Marra et al., 2011). 

 

In the first model version (BPM02), limited time meant that an opinion of the likely 

relationship between an improvement (i.e. decrease) in HAQ-DI score and EQ-5D score 

informed the calculation of quality of life, which allowed for the calculation of QALYs. Any 

HAQ-DI improvement/deterioration was multiplied by 0.2 to generate the change in quality of 

life. However, such ‘quick and dirty’ techniques have questionable validity issues (Coast, 

1992), due to a subjective opinion being used to generate the relationship between two 
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questionnaires which is not easily comparable with QALYs generated from related studies 

(Coast, 1992; Fryback et al., 1997). The use of statistical associations such as mapping are 

now more commonly used and recommended (Brazier et al., 2010), rather than the 

‘reprocessing’(Coast, 1992) approach applied in BPM02. In BRAM04, BRAM 06 and 

BRAM11 a statistical approach to identify a relationship was employed (i.e. mapping). 

 

Generating a regression analysis between HAQ-DI and EQ-5D is used in the later three 

BRAM versions (Barton et al., 2004a). A linear relationship between HAQ-DI and EQ-5D is 

applied in BRAM04 and BRAM06, whilst BRAM11 employed a quadratic relationship 

between HAQ-DI and EQ-5D, with Quality of Life predicted by both HAQ-DI and the square 

function of HAQ-DI. From a frequentist statistical point of view, the use of the quadratic 

regression would seem to be unwarranted given the earlier regression analysis which 

suggested that HAQ-DI alone was the best predictor of EQ-5D scores (Barton et al., 2004a). 

However, the incorporation of PSA into BRAM11 required a Bayesian approach that takes 

account of the uncertainty between the relationship of predicting EQ-5D from HAQ-DI more 

systematically. A summary of the algorithms used to generate health related quality of life in 

each of the models can be seen in Table 25. 

 

The BRAM model has developed from a preliminary model with many constraints into a 

model which now accounts for different types of uncertainty and economic outcome 

measures. The question for this research is whether and how it can be further extended to 

consider capability, rather than QALY, outcomes. 
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Table 25 BRAM models and Quality of Life Calculation for QALYs 

BRAM 

version 

Quality of Life Calculation 

 

Equation 

 

BPM02 

HAQ-DI improvement from treatment 

multiplied by 0.2 

HAQ-DI reduction of 1 = 0.2 

improvement in quality of life 

BRAM04 

 

Linear regression HAQ-DI score used to 

predict EQ-5D as QoL measure QoL = 0.862-0.327×HAQ-DI 

 
BRAM06 Same as BRAM04 Same as BRAM04 

 
BRAM11 

Quadratic equation with HAQ-DI and 

HAQDI² used to predict EQ-5D 

 

QoL=0.804-0.203×HAQDI-

0.045×HAQ² 
QoL, Quality of Life; HAQ-DI, Health Assessment Questionnaire-Disability Index 

 

8.3 METHODS 

In this section, the methods for incorporating a capability instrument, the ICECAP-O, to 

produce capability outcomes from BRAM are outlined.  

 

8.3.1 BRAM version 

The choice of BRAM model to carry out this analysis in reality could be any of the four 

versions previously described in Section 8.2.2. However, an important aspect of this research 

is to compare what is done presently in health economics with what could be done with 

capability outcomes. Therefore, while other comparisons with earlier BRAM versions might 

provide insightful findings, the choice of BRAM model for this study is BRAM11 (Malottki 

et al., 2011), given that it relates most closely to current health economic evaluations and 

models for the rheumatoid arthritis population. Table 26 and Table 27 present the main 

components of the starting population dataset in BRAM11, specifically age and sex (Table 

26) and HAQ-DI as the measure of physical function (Table 27), which make up the main 

model inputs for the BRAM11 population. 
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Table 26 Age and sex distribution when starting treatment in BRAM11 

  Age(years)             

Sex 15-24 25-34 35-44 45-54 55-64 65-74 75-84 Total 

Male 0.0 0.4 1.9 5.2 6.5 3.8 1.2 19 

Female 0.1 1.5 8.2 22.1 27.7 16.3 5.1 81 
Source: Malottki et al. (2011), Table 66, p. 149 

Table 27 Distribution of HAQ-DI scores among population when starting 
treatment in BRAM11 

HAQ-DI 0.125 0.25 0.375 0.5 0.625 0.75 0.875 1 

% 0.0 0.1 0.2 0.5 0.7 1.2 1.7 2.2 

HAQ-DI 1.125 1.25 1.375 1.5 1.625 1.75 1.875 2 

% 2.9 3.6 4.3 5.1 5.8 6.6 7.2 7.7 

HAQ-DI 2.125 2.25 2.375 2.5 2.625 2.75 2.875 3 

% 8.1 8.4 8.3 8.0 7.1 5.9 3.7 0.7 
Source: Malottki et al. (2011), Table 67, p. 149; %, proportion of population recording a given HAQ-DI score 

8.3.2 Dataset 

The dataset employed to predict the relationship between a starting measure of physical 

function (HAQ-DI) and a target measure of capability (ICECAP-O) is the baseline 

information from the Tayside Joint Replacement dataset. This dataset was also applied in 

Chapter 6 to investigate the feasibility to map from a measure of physical function 

(WOMAC) to a measure of capability (ICECAP-O).  

 

8.3.3 Instruments 

This section explains the two instruments of interest for this case study, the Health 

Assessment Questionnaire-Disability Index (HAQ-DI) and the ICECAP-O questionnaire. 
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8.3.3.1 Starting Measure: Amended version of the Health Assessment 

Questionnaire – Disability Index (HAQ-DI) 

The health assessment questionnaire (HAQ) is primarily used as a measurement of functional 

disability in patients with rheumatoid arthritis. The HAQ has been frequently used, refined 

and modified since its inception over thirty years ago (Fries et al., 1980). While the “full 

HAQ” incorporates five dimensions of outcome (known as the five Ds: “disability”, 

“discomfort”, “drug side effects”, “dollar costs” and “death”), the most widely used aspect of 

the HAQ is the disability index, the HAQ-DI (Bruce & Fries, 2003), which is the primary 

interest in this study, as this was the measure applied previously in BRAM11.  

 

In the traditional HAQ-DI format, there are 20 questions covering 8 areas of physical function 

(dressing and grooming, rising, eating, walking, hygiene, reach, grip, activities), with 2 to 3 

questions for each functioning (see Appendix 6). The highest (worst) score for each area of 

functioning is used to calculate the HAQ-DI score, with each of the eight categories valued 

equally. Additionally, polar questions regarding the extra support patients require from 

individuals, aids and devices are sometimes taken into consideration. When extra assistance is 

required in a HAQ-DI category, a score of 2 (much difficulty) is recorded for that category, 

unless 3 (unable to do) has already been reported. The final HAQ-DI score for each person 

ranges from 0 (no problems functioning) to 3 (not able to function). A simpler measure of the 

HAQ-DI called the modified HAQ or MHAQ, which only asks one question per functioning 

(8 in total) has been developed more recently and is now used interchangeably with the 

original HAQ-DI (Wolfe, 2001). 
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HAQ-DI scores were processed through responses given in the physical function questions 

section collected alongside ICECAP-O in the Tayside Joint Replacement cohort. Physical 

function items from this dataset were taken from the initial pool development of the new 

Aberdeen measures of impairment, activity limitations and participation restriction (Pollard et 

al., 2009). The items used in this study were from the development of the activity limitation 

part of the measure, which came primarily from the WOMAC questionnaire (Bellamy et al., 

1988) but also HAQ-DI and SF-36 (Ware, Jr. & Sherbourne, 1992). Previous research has 

shown a strong relationship between the HAQ-DI and the WOMAC (Bruce & Fries, 2004). 

Questions were restructured in the WOMAC questionnaire format to ask patients about the 

degree of their difficulty on a 0-4 scale (no-severe difficulty). 

 

Out of the twenty questions from the eight areas of physical function captured on HAQ-DI, 

eleven questions were worded in a directly comparable manner, two questions required four 

physical function questions to capture the HAQ-DI questions fully, while the remaining seven 

questions had no comparable questions in this dataset. Two of the eight categories on 

HAQDI (eating and grip) had no comparable questions in this dataset. However, since only 

six out of the eight categories are required to be completed to record a HAQ-DI score (Bruce 

& Fries, 2003), the study proceeded with fifteen questions across six categories to calculate an 

amended HAQ-DI score here (see Appendix 7 for amended version of HAQ-DI). Table 28 

and 29 represent the 101 individuals who completed both the amended HAQ-DI questionnaire 

and the ICECAP-O questionnaire to record an overall HAQ-DI score and ICECAP-O 

responses. Table 28 and 29 represent the prediction dataset characteristics which act as a 

comparison to the BRAM11 study dataset characteristics as presented in Section 8.3.1. 
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Table 28 Age and sex population for prediction dataset 

  Age(years)               

Sex 15-24 25-34 35-44 45-54 55-64 65-74 75-84 85-94 Total 

Male 0 0 0 1 12 25 13 1 54 

Female 0 0 0 2 13 13 13 2 47 

 

Table 29 Distribution of amended HAQ-DI scores in prediction dataset 

HAQ-DI 0.125 0.25 0.375 0.5 0.625 0.75 0.875 1 

% 0.00 0.00 0.99 0.00 1.98 0.99 3.96 3.96 

HAQ-DI 1.125 1.25 1.375 1.5 1.625 1.75 1.875 2 

% 5.94 6.93 4.95 5.94 7.92 10.89 9.90 5.94 

HAQ-DI 2.125 2.25 2.375 2.5 2.625 2.75 2.875 3 

% 5.94 5.94 0.99 3.96 3.96 2.97 3.96 1.98 

 

 

8.3.3.2 Target Measure: ICECAP-O capability questionnaire 

The ICECAP-O capability questionnaire has been explained in detail in Chapter 3 of this 

thesis. In summary, ICECAP-O consists of five attributes of capability well-being: 

attachment, security, role, enjoyment and control (see Appendix 1 for full questionnaire). 

These five attributes responses are valued on the ICECAP-O index, where 1 is equal to full 

capability and zero equal to no capability (Coast et al., 2008a). An important distinction 

between ICECAP-O and the starting measure (HAQ-DI) is that the best score for ICECAP-O 

is at the top of the index (one on a 1-0 scale), whilst the best score for HAQ-DI it is at the 

bottom of the index (zero on a 0-3 scale).  

 

8.3.4 Capability Outcomes 

In Chapter 7, the methodology and types of capability outcomes which could be applied in 

conjunction with the multidimensional poverty methodology were outlined. In this section, 
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the methods required to generate the capability outcomes from the BRAM model are outlined, 

with a section devoted to each capability outcome. 

 

8.3.4.1 Capability Outcome 1 (CO1): Years of Full Capability (YFC) 

Years of Full Capability (YFC) look to sum capability over time in a similar but not identical 

method as to how QALYs calculate health related quality of life over time. One YFC is equal 

to full capability for a year while a zero YFC score represents no capability for a given year.  

 

The methods of statistical analysis are explained below. This follows a similar approach to 

Chapter 6, which looked at predicting a relationship between WOMAC and ICECAP-O. 

 

The first step in the statistical analysis involved the generation of descriptive statistics for all 

possible dependent and independent variables. Three independent variables (overall HAQ-DI 

score, age, sex) were explored for predictive significance, as all three variables were present 

in the prediction and study (i.e. BRAM11) datasets. Overall ICECAP-O score (continuous 

variable) and ICECAP-O dimensions (categorical variables) were the dependent variables 

considered. Scatter-graphs were used initially to explore the association between ICECAP-O 

scores and each of the potential explanatory variables. Box-plots for each of the five attributes 

of capability well-being were employed to ascertain the relationship between each attribute 

level and overall HAQ-DI scores. 
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Since this study is the first mapping attempt from HAQ-DI to capability, there was no a priori 

position on which mapping model was the most appropriate. While a number of potential 

model specifications are available (Brazier et al., 2010), due to the summary nature of the 

primary explanatory variable (HAQ-DI), only two regression model specifications were 

considered for further analysis. 

 

8.3.4.1.1 ICECAP-O as a continuous dependent variable  

Ordinary least squares (OLS) regression was the first regression chosen due to the prevalent 

use of this approach in mapping studies (Brazier et al., 2010), particularly for arthritis 

mapping studies (Marra et al., 2011). There have been notable limitations using OLS when 

predicting EQ-5D scores in previous studies, particularly due to ceiling effects (Gray et al., 

2006). However, there were no ceiling effects with the ICECAP-O dataset, as only one person 

recorded the highest capability score achievable. The three explanatory variables consisted of 

two continuous variables (HAQ-DI score, age) and one discrete variable (sex). Stepwise 

regression (as explained in Chapter 6) was used to test the significance of the three 

explanatory variables. Backward elimination stepwise regression was employed here (Draper 

& Smith, 1998).  

 

8.3.4.1.2 ICECAP-O attributes (5) as categorical dependent variables  

There were two regression model options available for use with categorical dependent 

variables: ordinal logistic (OL) or multinomial logistic (ML) regression (detailed explanation 

of OL and ML in Chapter 6). If the OL regression is not viable due to the violation of 
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proportionality between categories, ML regression is employed. Three ML methods 

(expected-utility method; most-likely probability and Monte Carlo simulation, see Chapter 6 

for explanations) were considered if the assumptions necessary for OL regression were 

violated. 

 

8.3.4.1.3 Prediction Measures  

While common measures of goodness of fit of regression models such as R² play an important 

role in showing the explanatory power of a model for the dependent variable, the main 

interest for mapping is in the ability to predict the dependent variable from the explanatory 

variables in the model. Two common measures have been prominently used in mapping 

studies (Brazier et al., 2010): mean absolute error (MAE) and root mean squared error 

(RMSE). All models are tested for these two measures of prediction error, with lower 

prediction error scores indicating a better model for prediction. All models were also tested 

for normality and heteroscedasticity. Analysis was carried out using STATA Version 10.1 and 

Microsoft Excel 2007. 
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8.3.4.1.4 Prediction Specification 

The prediction specifications of YFC in terms of ICECAP-O from BRAM11 are outlined 

below: 

 

(1) Overall ICECAP-O score = f(HAQ-DI score, age, sex) 

The overall HAQ-DI score, age and sex are the independent variables in specification 

1. The ICECAP-O, HAQ-DI and age are entered as continuous variables, while sex is 

inserted as a dummy variable. It is noted that (1) is regression 1 in the results section 

for YFC 

 

 

(2) Overall ICECAP-O score = f(HAQ-DI score) 

A reduced version of specification 1, with overall HAQ-DI score as the only predictor 

variable. It is noted that (2) is regression 2 in the results section for YFC 

 

(3) Overall ICECAP-O score = f(HAQ-DI score²) 

An alternative to specification two, which is implemented when the residuals of a 

regression are skewed and heteroscedastic. The square number of overall HAQ-DI 

score was chosen after using the “ladder” command in STATA, which produced the 

lowest p-value and highest chi-square for the HAQ-DI variable. It is noted that (3) is 

regression 3 in the results section for YFC 
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(4) ICECAP-O dimensions = f(HAQ-DI score, age, sex) 

The five ICECAP-O dimensions are entered as categorical variables. The overall 

HAQ-DI score and age are continuous independent variables. Sex is entered as a 

dummy variable. 

 

(5) ICECAP-O dimensions = f(HAQ-DI score) 

A reduced version of specification 4. The five ICECAP-O dimensions are inserted as 

five categorical dependent variables. Overall HAQ-DI score is the sole predictor 

variable, which is entered as a continuous variable. It is noted that (5) are regressions 

4-6 in the YFC results section with 4 (Expected-Utility), 5 (Most Likely Probability) 

and 6 (Monte Carlo simulation). 

 

Regressions 1-3 prediction errors are estimated through Ordinary Least Squares (OLS), the 

most commonly used regression method for mapping from one instrument to another in health 

economics (Brazier et al., 2010). Regression 4-6 can be estimated using OL or ML regression.  

 

8.3.4.2 Capability Outcome 2 (CO2): Poverty Free Years (capability) (PFY(c)) 

Poverty Free Years (capability), or PFY(c), measures the amount of time an individual is poor 

or not poor in terms of capability well-being. Whether a person is poor or not depends on the 

threshold of sufficient capability (TSC), which was discussed in detail in Chapter 7 and is set 

to a lot of capability on all the ICECAP-O attributes (i.e. 33333) for the remainder of this 

thesis. To predict the probability of an individual having a poverty free year in terms of 
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sufficient capability for a given HAQ-DI score, a logit regression is employed. The equation 

for calculating PFY(c) is presented below: 

 

PFY(c) = Pr(TSC=1)                                                                                                             (8.1) 

where Pr(TSC=1) equals the probability of reaching the threshold of sufficient capability 

(TSC) for a given HAQ-DI score. 

 

Other tests on the prediction dataset for PFY(c) included whether different age or sex 

characteristics resulted in differing probabilities of poverty in terms of capability for sub-

groups. 

 

8.3.4.3 Capability Outcome 3 (CO3): Insufficient Capability Score (ICS)  

Insufficient Capability Score (ICS) is determined by the shortfalls of sufficient capability (if 

any) for an individual at a given time point. Years of Insufficient Capability (YIC) is the 

method of summing the opposite of sufficient capability score (SCS) over time so that 

shortfalls in sufficient capability are accounted for. The SCS, ICS and YIC have been 

explained in detail in Chapter 7. 

 

The calculation of the inverse of the sufficient capability score is explored using a number of 

regression options. The first regression option tested is simple OLS, calculating ICS for a 

given HAQ-DI score. An alternative method is also tested here known as the two-part model 
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approach, commonly used in cost-based regression models (Manning et al., 1981; Liu et al., 

2010; Winkelmann, 2012) which has also been gaining popularity in mapping studies recently 

(Chuang & Kind, 2009; Dakin et al., 2010; Dakin et al., 2013b). There are likely to be a high 

proportion of individuals who reach the threshold of sufficient capability (TSC), so in a 

similar way that a high proportion of patients record zero costs, the two-part model approach 

appears appropriate for generating those who record shortfalls in sufficient capability.  

 

The first part of the two part model assesses the probability of sufficient capability for a given 

HAQ-DI score, using a logit regression. This is equivalent to the probability regression 

employed for capability outcome PFY(c), which was described in Section 8.3.4.2. The second 

part of the model assesses the shortfall of sufficient capability for a given HAQ-DI score if 

the threshold of sufficient capability (TSC) has not been achieved. The values attached to the 

shortfalls in sufficient capability for ICECAP-O at the TSC of 33333 are presented in the 

previous chapter (see Chapter 7, Table 12). The algorithm used to calculate ICS for any of the 

25 potential HAQ-DI scores, is presented below: 

 

ICS = 1-[Pr(TSC = 1) + (1 – Pr(TSC =1))IC ]                                                                      (8.2) 

where IC is the predicted ICS, conditional on falling below the threshold of sufficient 

capability (TSC).  

 



 

249 
 

8.3.4.4 Capability Outcome 4 (CO4): Sufficient Capability Score (SCS)  

The sufficient capability score (SCS) is the conceptual opposite of the ICS, so that the index 

of 0-1 for SCS means that a score of 1 is equal to sufficient capability. A score of one for a 

full year is equal to 1 year of sufficient capability (YSC). Further elaboration of both methods 

can be found in Chapter 7. 

 

Like ICS, two types of regression models are tested for SCS. Firstly by calculating the 

relationship between SCS and HAQ-DI, and secondly through a two-part model. In the 

second approach, SCS is calculated by adding the probability of those who reached sufficient 

capability for a given HAQ-DI score, to those who are not capability sufficient multiplied by 

their SCS, which is less than 1. For those who have not reached the threshold of sufficient 

capability (TSC), their SCS is the opposite of ICS (i.e.1 minus their ICS score). The algorithm 

for calculating SCS is presented below, and is presented graphically in Figure 17: 

SCS = Pr(TSC=1)×1 + Pr(TSC=0)×(1-ICS)                                                                       (8.3) 

Figure 17 Two part model process to calculate Sufficient Capability Score 
(SCS) 

 

Part I. 

 Pr(TSC = 1) 

×SCS  

(when TSC=1) 

Part II. 

Pr(TSC=0) 

×SCS 

(when TSC=0) 

Outcome 

Part I + 

Part II = 

SCS 



 

250 
 

8.4 RESULTS 

8.4.1 Descriptive Statistics 

Table 30 presents the demographics of the patient population. Six patients did not fully 

complete either the ICECAP-O or the amended HAQ-DI, so were excluded from further 

analysis. The mean ICECAP-O score for the remaining 101 patients was 0.779. The mean 

amended HAQ-DI score was 1.773. The 101 respondents had a mean age of 69.94 years.  

 

Table 30 Descriptive Statistics for Prediction Dataset 

  N Mean 

Standard 

Deviation Min Max 

Sample size  107   

  Missing data 6(excluded below)   

  Males  54   

  Employed 13   

  Living Alone 27   

  Age (mean) 101 69.941 8.812 
48.819 89.164 

HAQ-DI  101  1.774 0.598 0.375 3 

ICECAP-O 101 0.779 0.162 0.159 1 

↓ Capability Level 1 2 3 4 

Responses   No A little A lot Full 

 

Attachment 

 

2 9 36 54 

Security 

 

10 28 48 15 

Role  

 

5 37 46 13 

Enjoyment 

 

10 34 46 11 

Control   4 27 44 26 
N, population numbers; Min, Minimum; Max, Maximum 

 

Figure 18 shows the relationship between ICECAP-O and HAQ-DI and indicates a clear 

skewness towards higher ICECAP-O scores. This was an early indication that variable 

transformation would be required. It is also interesting to note that most of the patients 



 

251 
 

reported a level of capability above 0.5 on ICECAP-O, irrespective of HAQ-DI score. 

Notwithstanding this, those who reported better physical function on HAQ-DI (i.e. less than 

1), they also reported high capability (greater than 0.6 in all instances).  

 

Figure 18 Relationship between ICECAP-O and HAQ-DI 

 

 

8.4.2 Capability Outcome (1): Years of Full Capability 

In total, six models predicted ICECAP-O scores or dimensions. Three models (Models 1-3) 

predicted overall ICECAP-O scores as a continuous variable through OLS regression. 

Regression 1 considered HAQ-DI score, age and sex as explanatory variables of overall 

ICECAP-O scores. Stepwise regression eliminated both age and sex as non-significant 

predictors of capability in this sample. The reduced equation of HAQ-DI as the sole predictor 

of ICECAP-O is illustrated in Regression 2. Model specification tests showed that Regression 

2 has residuals which produced non-normally distributed and heteroscedastic data. Data 

transformation was required to address these issues, which were corrected for in Regression 3, 

where the square function of overall HAQ-DI score predicted ICECAP-O. 
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Regressions 4-6 explored ICECAP-O attributes as dependent variables. The assumption of 

proportional odds between categorical levels did not hold for ICECAP-O dimensions using 

the Wald test, so OL regression was not used here. Instead, the three methods of ML 

regression (Expected Utility Method – Regression model 4, Most-Likely Probability – 

Regression model 5, Monte Carlo Simulation – Regression model 6) were analysed for their 

ability to predict ICECAP-O categories with HAQ-DI as the sole explanatory variable. 

 

Table 31 presents the predictive statistics for the six regression models. All regressions 

recorded predicted ICECAP-O scores equal to or above the observed ICECAP-O scores, 

which is likely to be due to the negatively skewed ICECAP-O data. Regression 6 (Monte 

Carlo simulation) predicted the highest observed capability score (i.e. 44444 or ICECAP-O 

score = 1) at the individual level, while Regression 4 is most distant from this value with its 

high score at 0.889. Regression 6 also produced the lowest ICECAPO score achievable at the 

individual level (i.e. 11111 or 0.000), while the remaining models’ minimums were all greater 

than 0.55. Regressions 1, 2 and 3 have predicted ICECAP-O scores closest to the observed 

mean. 

 

Table 31 Prediction of ICECAP-O score and dimensions to generate YFC 

Regression n 
Observed 
ICECAP-O 

Predicted 
ICECAP-O Min  Max 

Abs. 

Diff. MAE (SE) RMSE R² 

1 101 0.779 0.779 0.594 0.963 0.000 0.102(0.093) 0.138 0.262 

2 101 0.779 0.779 0.614 0.968 0.000 0.101(0.096) 0.139 0.248 

3 101 0.779 0.779 0.572 0.906 0.000 0.099(0.097) 0.138 0.262 

4 101 0.779 0.786 0.586 0.889 0.007 0.097(0.099) 0.138 0.266 

5 101 0.779 0.829 0.574 0.914 0.030 0.101(0.115) 0.153 0.218 

6 101*1000 0.779 0.788 0 1 0.009 0.097(0.099) 0.138 0.262 
S.D., standard deviation; RMSE, root mean squared error; MAE, mean absolute error; Abs Diff, absolute difference between 

predicted and observed ICECAP-O 
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In this study, the primary interest is in the predictive ability of ICECAP-O from HAQ-DI. All 

three of the OLS regressions (Regressions 1-3) produce similar predicted average ICECAP-O 

scores to the observed sample, with the ML regressions (Regressions 4-6) reporting averages 

higher than the mean (0.007-0.030). Regression 3 (HAQ-DI² predicting overall ICECAP-O 

score) produced the lowest MAE statistics for the OLS regressions (Regression 1-3) with 

MAE = 0.099. Two of the multinomial models (Regression 4, Expected Utility; Regression 6, 

Monte Carlo simulation) produced slightly lower MAE of 0.097 each, but this lower error is 

negated in the RMSE statistics with Regressions 3, 4 and 6 recording 0.138. Given that the 

main concern is generating overall ICECAP-O scores for YFC, the simplest method with 

lowest computational difficulty is Model 3, which is the prediction of ICECAPO from 

HAQDI². Although Model 4 and Model 6 produce lower MAE, the difference from average 

observed to predicted ICECAP-O score is greater than the averages from the OLS regressions. 

Table 32 gives the regression required to predict the ICECAP-O from the amended HAQ-DI 

used in this study. 

Table 32 Predicting the ICECAP-O from the amended HAQ-DI: Mapping Model 

Variable Coefficient 

Standard 

error t P>|t| 

95% Confidence 

Interval 

HAQ-DI² -0.0376 0.006 -5.94 0.000 [-0.0502,-0.0250] 

Constant 0.9108 0.026 34.83 0.000 [0.8589,0.9627] 

 

The prediction of Years of Full Capability (YFC) from Regression 3 is outlined in Table 330. 

Table 33 Predicted Years of Full Capability for given HAQ-DI score 

HAQ-DI 0 0.125 0.25 0.375 0.5 0.625 0.75 0.875   

YFC 0.9108 0.9102 0.9084 0.9055 0.9014 0.8961 0.8896 0.8820 
 HAQ-DI 1 1.125 1.25 1.375 1.5 1.625 1.75 1.875 
 YFC 0.8732 0.8632 0.8520 0.8397 0.8262 0.8115 0.7957 0.7786 
 HAQ-DI 2 2.125 2.25 2.375 2.5 2.625 2.75 2.875 3 

YFC 0.7604 0.7410 0.7205 0.6987 0.6758 0.6518 0.6265 0.6001 0.5725 
YFC, Years of Full Capability 
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8.4.3 Capability Outcome (2): Poverty Free Years (capability) (PFY(c)) 

Whilst the mapping work in Chapter 6 and the mapping for YFC showed that there was little 

predictive relationship between sex and overall ICECAP-O score, a different finding occurred 

when predicting PFY(c). Table 34 below shows that males appear more likely to reach 

sufficient capability than females in this dataset, when the threshold of sufficient capability 

(TSC) is set to a lot of capability on all attributes (i.e. 33333). The difference between the 

sexes is statistically different using the chi-square test (p = 0.01927).  

 

Table 34 Capability poverty statistics in Tayside joint replacement cohort 

  Female Male Total 

  Capability Poor 35 28 63 

  Sufficient Capability 12 26 38 

  Total 47 54 101 

   

The finding presented in Table 34 led to two potential methods for predicting PFY(c). One 

option, applying the two part model, is to express the probability of having sufficient 

capability for the whole population, while the second possibility is to separate the probability 

of sufficient capability for males and females, which may take account of the differences 

observed in Table 34 more accurately. The probabilities for each scenario are presented in 

Table 35. All three predictions are carried out by applying logistic regression to predict a 

binary outcome (poor or not poor in terms of sufficient capability). 

 

Table 35 records an unintuitive result for a HAQ-DI score of 2.25 when broken down by sex. 

For every other HAQ-DI score, either male or female categories are above or below the 

probability of TSC for all individuals, irrespective of sex. Also, while females are less likely 
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to have reached TSC at the best HAQ-DI score (0) than males, they are more likely to have 

reached TSC at the worst HAQ-DI score. Given these ambiguities with the sex statistics, the 

decision was made to only employ overall probabilities of reaching the threshold of sufficient 

capability (TSC). The prediction of PFY(c) from HAQ-DI scores can thus be seen in Column 

2 of Table 35.  

 

Table 35 Probability that individual has reached threshold of sufficient 
capability (TSC) given their HAQ-DI score for all, males and females 

HAQ-DI Pr(TSC)-ALL Pr(TSC)-Male Pr(TSC)-Female 

0 0.9470 0.9828 0.8073 

0.125 0.9330 0.9765 0.7791 

0.25 0.9155 0.9681 0.7480 

0.375 0.8941 0.9567 0.7141 

0.5 0.8680 0.9415 0.6776 

0.625 0.8367 0.9213 0.6389 

0.75 0.7996 0.8951 0.5982 

0.875 0.7565 0.8639 0.5562 

1 0.7076 0.8190 0.5133 

1.125 0.6533 0.7673 0.4702 

1.25 0.5948 0.7060 0.4276 

1.375 0.5334 0.6362 0.3860 

1.5 0.4710 0.5602 0.3461 

1.625 0.4095 0.4813 0.3081 

1.75 0.3507 0.4033 0.2726 

1.875 0.2961 0.3298 0.2398 

2 0.2467 0.2639 0.2098 

2.125 0.2033 0.2070 0.1826 

2.25 0.1658 0.1598 0.1583 

2.375 0.1340 0.1217 0.1366 

2.5 0.1076 0.0916 0.1176 

2.625 0.0858 0.0685 0.1008 

2.75 0.0681 0.0508 0.0862 

2.875 0.0539 0.0375 0.0736 

3 0.0425 0.0276 0.0626 
Pr(TSC), probability for reaching threshold of sufficient capability for whole sample; ALL, all population; Male, for men 

only; Female, for women only   
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8.4.3 Capability Outcome (3): Years of Insufficient Capability (YIC)  

To calculate Years of Insufficient Capability (YIC), the inverse of the sufficient capability 

score is required. The insufficient capability score (ICS) is composed of the individuals who 

are classified as poor in the Tayside cohort from Table 34 (i.e. individuals who have not 

reached sufficient capability). As can be seen from Table 34, 63 of the 101 individuals do not 

reach the threshold of sufficient capability (TSC). The sixty three people who exhibit 

shortfalls in sufficient capability are the focus of analysis when generating the insufficient 

capability score (ICS). 

 

An OLS regression with ICS predicted from HAQ-DI, resulted in ICS scores below zero for 

some HAQ-DI scores. Therefore, two-part models are a more appropriate way of calculating 

ICS from a measure of physical function, such as HAQ-DI. Part 1 of the model is the same 

calculation used to generate PFY(c) in section 8.4.2. However, even when the zeros were 

excluded from the second part of the two part model, HAQ-DI scores still predicted ICS 

scores lower than zero. Given the limitations of HAQ-DI on its own, the prediction of ICS 

based on HAQ-DI², similar to the YFC calculation in the previous section, is tested and 

produced algorithm 8.4 below, which is used to predict ICS in the BRAM model. The formula 

for calculating ICS from this dataset is presented in equation 8.4. 

 

ICS = 0.0964+0.0289(HAQ-DI²)                                                                            (8.4) 

 

Algorithm 8.4 resulted in acceptable distribution of ICS scores based on HAQ-DI (0.0964-

0.3564) for those who exhibited shortfalls in sufficient capability. This algorithm is 
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conditional on the probability that an individual did not reach TSC for each given HAQ-DI 

score (i.e. the opposite probability exhibited in column 2, Table 35). The HAQ-DI scores 

predictions of ICS for this population are outlined in Table 36: 

 

Table 36 Predicted Insufficient Capability Score for given HAQ-DI score 

 HAQ-DI 0 0.125 0.25 0.375 0.5 0.625 0.75 0.875   

ICS 0.0051 0.0065 0.0083 0.0106 0.0137 0.0176 0.0226 0.0289 

 HAQ-DI 1 1.125 1.25 1.375 1.5 1.625 1.75 1.875 

 ICS 0.0366 0.0461 0.0574 0.0705 0.0854 0.1020 0.1201 0.1394 

 HAQ-DI 2 2.125 2.25 2.375 2.5 2.625 2.75 2.875 3 

ICS 0.1597 0.1808 0.2025 0.2246 0.2472 0.2701 0.2935 0.3172 0.3413 
ICS, Insufficient Capability Score 

 

8.4.4 Capability Outcome (4): Years of Sufficient Capability (YSC) 

It has already been explained in the last section, that the two-part model is appropriate for 

capability outcomes with a high proportion of individuals reaching the optimum point, in this 

scenario, the threshold of sufficient capability (TSC). The sufficient capability score (SCS) is 

used to calculate Years of Sufficient Capability (YSC) for the opposite calculation of ICS 

from Table 36. SCS for a given HAQ-DI can be calculated from Table 37 below. While Table 

37 is the direct opposite of Table 36, it is presented here for clarity to show how the SCS is 

calculated in comparison. 

 

Table 37 Predicted Sufficient Capability Score for given HAQ-DI score 

HAQ-DI 0 0.125 0.25 0.375 0.5 0.625 0.75 0.875   

SCS 0.9949 0.9935 0.9917 0.9894 0.9863 0.9824 0.9774 0.9711 
 HAQ-DI 1 1.125 1.25 1.375 1.5 1.625 1.75 1.875 
 SCS 0.9634 0.9539 0.9426 0.9295 0.9146 0.8980 0.8799 0.8606 
 HAQ-DI 2 2.125 2.25 2.375 2.5 2.625 2.75 2.875 3 

SCS 0.8403 0.8192 0.7975 0.7754 0.7528 0.7299 0.7065 0.6828 0.6587 
SCS, Sufficient Capability Score 
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8.5 DISCUSSION 

The primary aim of this chapter was to detail the methods for generating capability outcomes 

from an existing economic model which has been used to aid health decision-making, the 

BRAM. The methods for generating four capability outcomes from the relationship between a 

questionnaire of physical function (the amended HAQ-DI) and a questionnaire of capability 

well-being (ICECAP-O) has been outlined. The production of each of the four capability 

outcomes is discussed individually below.  

 

8.5.1 Capability Outcome (1): Years of Full Capability (YFC) 

In this study, the ability of econometric regression models to predict capability well-being in 

terms of ICECAP-O to generate Years of Full Capability (YFC) from a physical function 

questionnaire (HAQ-DI) for arthritis patients has been investigated. This is the second attempt 

to use a mapping approach with the capability wellbeing measure. Results from Chapter 6 

suggest that the majority of the ICECAP-O attributes can be captured by a measure of 

physical function. Six models are tested for predictive ability. The regression chosen was the 

transformed version of HAQ-DI² as the predictor of ICECAP-O scores (i.e. Regression 3 in 

Table 31). Regression 3 produced minimal difference from observed to predicted ICECAP-O 

average scores, as well as the equally lowest RMSE. 

 

This is the first attempt to generate capability outcomes in terms of YFC, which can be 

subsequently applied to economic models to test the change in overall capability well-being 

over time. The results of this Chapter suggest that two methods of regression produce similar 
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error prediction statistics. In a similar manner to health economics mapping work (Brazier et 

al., 2010), the method with the lowest complexity in application is chosen. 

 

There are a number of limitations associated with this research. The HAQ-DI scores were 

inferred from physical function questions in the form of the WOMAC (0-4), so a rescaling 

exercise was required to fit questions to the HAQ-DI 0-3 scale (see Appendix 7). The sample 

size of 101 individuals is small compared to previous mapping studies using the response 

mapping approach (Gray et al., 2006; Rivero-Arias et al., 2010), so 1000 Monte Carlo 

simulations were required in order to reach equivalent sample sizes. However, there are 

mapping studies with smaller sample sizes (Brazier et al., 2010) and for an exploratory study 

such as this in a novel area of research, the data are sufficient to provide interesting results.  

 

There was also a limitation with the type of sample, which was comprised of patients awaiting 

joint replacement and this meant that individuals were not evenly distributed across HAQ-DI 

scores, unlike in previous mapping studies using the HAQ-DI (Barton et al., 2004a). 

However, the distribution of HAQ-DI in this prediction dataset is comparable with the patient 

input into BRAM11 (see Table 27 and 29). Finally, validation of mapping models usually 

takes place in an external dataset as well as the prediction dataset, but lack of data restricted 

analysis to internal validation here. 

 

This research looked at all potential mapping algorithms which have been used in previous 

studies. The use of OLS and ML regression was explored. However, a new Bayesian 
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approach has produced lower predictive errors than the response mapping approach and OLS 

predictions (Le & Doctor, 2011). Due to the way in which HAQ-DI was calculated here, it 

could not be fully broken down for dimension-specific analysis. Therefore this new approach 

to mapping could not be tested here. Future studies with such detailed variables should look at 

applying this Bayesian approach in statistical analysis.  

 

8.5.2 Capability Outcome (2): Poverty Free Years (capability) (PFY(c)) 

To predict PFY(c) in this study from HAQ-DI, logistic regressions are applied to test the 

probability of poverty, given a threshold of sufficient capability (TSC). A calculation of sex 

and HAQ-DI, and HAQ-DI solely are used to predict the probability of reaching TSC. There 

was a significant difference in the ability of different sexes to reach the TSC, with men more 

likely to reach TSC than women. However, the HAQ-DI variable was the only variable used 

to predict PFY(c) due to the unreliability of splitting an already small sample size in two. 

 

The generation of PFY(c) from a measure of physical function allows for a new type of 

capability outcome to be generated from economic decision models that have never been used 

before. The major strength of this research is that it allows the further exploration of 

capability outcomes such as PFY(c) in decision models which can then be used as a simplistic 

capability outcome to aid decision-makers. 

 

There are a number of limitations associated with the methodology employed to generate 

PFY(c). Firstly the relationship between PFY(c) and HAQ-DI is generated by an amended 
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version of HAQ-DI. Therefore, the transferability of this mapping algorithm to other studies 

is questionable. However, given the time constraints and the data available for this study, this 

was the best option available for this research. 

 

This study shows how the capability outcome PFY(c) can be generated from a measure of 

physical function using a two-part model. For policy makers interested in exploring broader 

benefits of interventions, PFY(c) offers the most straightforward methodology drawn from 

multidimensional poverty methodology, explored in Chapter 7, to generate capability 

outcomes. However, it should be noted that such a simplistic method can also be a misleading 

tool in evaluating improvements in social welfare. The problems around the PFY(c) 

methodology have already been discussed in detail in Chapter 7.  

 

While this study found that differences exist between the sexes for reaching the threshold of 

sufficient capability (TSC), the dataset applied here was not large enough to include such a 

factor in the generation of PFY(c). Previous research on representative samples of the elderly 

population in the UK have shown little difference in capability well-being overall for sex 

(Coast et al., 2008a; Flynn et al., 2011). However, when attention switches towards a TSC, 

there are indications that sex may play an important role in defining whether an individual has 

sufficient capability, when the TSC is set to a lot of capability on all the ICECAP-O 

attributes. Comparing TSC achieved with the valuation dataset used for ICECAPO (Coast et 

al., 2008a), it does not appear to be limited to a specific condition, as can be seen in Table 38. 

Future research should focus on investigating the role of sex in achieving the TSC further. 
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Table 38 Sufficient Capability among ICECAP-O valuation sample of UK elderly 
population (Coast et al., 2008a) 

  Females Males  Total 

Capability Poor 111 76 187 

Sufficient Capability 66 60 126 

Total 177 136 313 

 

8.5.3 Capability Outcome (3): Years of Insufficient Capability (YIC) 

To predict ICS from HAQ-DI scores to generate Years of Insufficient Capability (YIC), two 

econometric regression models were considered – OLS and a two-part model. When using 

HAQ-DI alone to predict ICS led to answers outside the 0-1 index of the measure. 

Conversely, introducing a two part model by itself was not adequate to produce ICS scores 

within the 0-1 index. Similarly to the generation of YFC as discussed in Section 8.5.1, 

HAQDI required transformation so that only values of ICS between 0 and 1 are recorded.  

 

This is the first attempt to incorporate the most complex multidimensional poverty 

methodology into an outcome which can be used by decision-makers for resource allocation. 

This research will permit the exploration of this capability outcome in particular, to help 

evaluate between interventions, with the aim of minimising shortfalls of sufficient capability. 

 

As with all of the capability outcomes examined here, there are a number of limitations 

associated with the ICS calculation. Overall HAQ-DI scores are from an amended version, so 

that outcomes can be generated from BRAM11. It is not recommended to use the mapping 

algorithm applied here if actual HAQ-DI and ICECAP-O data can be generated in the same 

dataset. However, this was not feasible with the data available at the time of this research. 



 

263 
 

The ICS capability aggregation method allows for the assessment of population shortfalls in 

sufficient capability over time with Years of Insufficient Capability (YIC). Chapter 6 showed 

that such outcomes which account for broader definitions of well-being can be generated from 

measures of physical function. However, it is still recommended that primary collection of 

ICECAP and other capability questionnaires are likely to give a more accurate indication of 

capability well-being within different population groups. 

 

An unexpected finding from this analysis was the requirement for retransformation of 

HAQDI in the two-part model to generate ICS scores for those individuals whose ICS was 

greater than zero. Future research should focus on whether this is due to the severity (or lack 

thereof) of the shortfalls in sufficient capability for this arthritis dataset. If more severe losses 

of sufficient capability are encountered, the need for re-transformation may not be necessary 

 

8.5.4 Capability Outcome (4): Years of Sufficient Capability (YSC) 

Finally, in this chapter it is shown how to generate the sufficient capability score (SCS) 

through mapping. SCS is the opposite of ICS, such that the aim is to maximise levels of 

sufficient capability. Reversing the ICS into SCS allows for a closer comparison with 

traditional economic outcomes from health economic evaluations such as the QALY, as well 

as implementing the most complex methods of multidimensional poverty measures into a 

capability outcome that can be used to measure changes in sufficient capability over time (i.e., 

Years of Sufficient Capability (YSC)). 
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8.6 CONCLUDING THOUGHTS 

This chapter has documented methods of generating capability outcomes from a measure of 

physical function. This will allow the generation of capability outcomes which can be used in 

an evaluation framework. It also enables the exploration of the feasibility of considering each 

of these outcomes in an economic evaluation (or decision-making context). This is explored 

in greater depth in the next chapter. 
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CHAPTER 9. GENERATING CAPABILITY OUTCOMES FROM THE 

BIRMINGHAM RHEUMATOID ARTHRITIS MODEL: RESULTS 

 

9.1 INTRODUCTION 

In Chapter 8, the methodology for generating capability outcomes from the Birmingham 

Rheumatoid Arthritis Model 2011 version (BRAM11) (Malottki et al., 2011) is outlined. This 

chapter presents the results of the case study, investigating the feasibility of generating 

capability outcomes from an existing evaluation framework. 

 

As explained in the previous chapter, the BRAM model was chosen after a case study 

selection process. While four versions of the BRAM have been produced over the last decade 

(Jobanputra et al., 2002; Clark et al., 2004; Chen et al., 2006; Malottki et al., 2011), the most 

recent BRAM version (i.e. BRAM11) has been chosen to compare capability outcomes to 

previous cost-effectiveness results. The results from BRAM11 used for aiding cost-

effectiveness for rheumatoid arthritis patients by NICE are summarised in Section 9.2. 

 

To distinguish the work undertaken previously in BRAM11 to that produced using capability 

outcomes here, BRAM12 will refer to the modifications made to BRAM11 in order to 

generate new capability outcomes. The 12 in BRAM12 stands for 2012, when the majority of 

this part of research was carried out. While the methodology for generating capability 

outcomes is accounted for in the previous chapter, particular changes from BRAM11 to 

generate capability outcomes in BRAM12 are detailed in Section 9.3. Section 9.4 presents the 
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results of the four capability outcomes from BRAM12. The four capability outcomes are: 

Years of Full Capability (YFC), Poverty Free Years (capability) – PFY(c), Years of 

Insufficient Capability (YIC), and Years of Sufficient Capability (YSC). Each of the 

capability outcome results are discussed in turn in section 9.5 before comparing the results in 

a case study discussion in section 9.6.  

 

9.2 MODEL SPECIFICATION 

The work in BRAM11 was carried out independently by researchers prior to this. It is 

presented as work that was previously completed but its inclusion in the thesis is required to 

give a fuller understanding of the case study specification presented in section 9.3.  

 

9.2.1 BRAM11 – Modelling Benefits 

The most recent Birmingham Rheumatoid Arthritis Model (BRAM11) evaluated the cost-

effectiveness of adalimumab (ADA), etanercept (ETN), infliximab (IFX), rituximab (RTX) 

and abatacept (ABT) following the failure of a first tumour necrosis factor (TNF) inhibitor for 

rheumatoid arthritis patients. Differences in cost-effectiveness in the individual sampling 

model are compared by measuring the differences in costs and QALYs for the interventions 

(Malottki et al., 2011). 

 

Quality of life (QoL) scores in BRAM11 are calculated by obtaining an Ordinary Least 

Squares (OLS) quadratic equation between the Health Assessment Questionnaire – Disability 

Index (HAQ-DI) and the health utility instrument EQ-5D. The relationship between the two 
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questionnaires was predicted from a dataset where both questionnaires were collected 

simultaneously (Hurst et al., 1997). The algorithm applied to predict Quality of Life (QoL) in 

BRAM11 is presented in algorithm 9.1 below: 

 

QoL = 0.804 – 0.203 x HAQ-DI – 0.045 x HAQ-DI²                                                      (9.1) 

 

From the above algorithm, QoL represents the dependent variable, which in this scenario is 

the EQ-5D global index score, where individual preferences are scaled to a 0-1 death to full 

health index (Dolan, 1997). The parameters represent the ability of HAQ-DI and HAQ-DI² to 

predict EQ-5D. The constants are mean numbers around this relationship, which are allowed 

to vary around the 95% confidence interval for each parameter respectively in BRAM11. 

BRAM11 was the first BRAM version to use a quadratic equation. This was appropriate as 

Probabilistic Sensitivity Analysis (PSA) was carried out in BRAM11 for the first time, and so 

the outcomes required a Bayesian approach to handling uncertainty. Previous BRAM models 

have relied on a linear relationship between EQ-5D and HAQ-DI only (Barton, 2011). 

 

The BRAM models are known as individual sampling models. For each individual (virtual) 

drug treatment pathway, there is an underlying pattern that the patient is assumed to follow 

based on clinical guidance. Each individual starts and spends time on a treatment, before 

quitting treatment for reasons of loss of effectiveness or toxicity. When a treatment is stopped, 

the following treatment begins and this cycle continues until no remaining treatments are 

available. The final treatment is palliation. HAQ-DI is accounted for at different time points 



 

268 
 

in the model. A fixed improvement on starting a treatment is assumed, which is lost when that 

treatment ceases. HAQ-DI declines over time to reflect the likelihood of frailty with age. This 

is modelled as an increase in HAQ-DI of 0.125 every 2.7 years for all treatments except for 

palliation, where HAQ-DI increases occur every 2 years (Barton, 2011). 

 

The starting population for BRAM11 are those who have already failed their first TNF 

inhibitor. Six treatment sequences are compared in BRAM11. Five interventions - ADA, 

ETN, IFX, RTX and ABT – as alternative treatment commencing a sequence following the 

failure of the first TNF inhibitor, and a sixth sequence starting with a conventional disease 

modifying anti-rheumatic drug (DMARD), leflunomide (LEF). In the first five sequences, 

LEF is the second therapy after the first drug has failed for each respective sequence.  

 

For each new treatment, a random number is drawn for each individual, which measures the 

improvement in terms of HAQ-DI, using an appropriate distribution. Another random number 

is drawn simultaneously to measure the length of time on treatment for each drug (Malottki et 

al., 2011). Qol is combined with time on treatment to generate Quality Adjusted Life Years 

(QALYs). QALYs are discounted at a rate of 3.5% per annum as recommended by NICE 

(NICE, 2008). 
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9.2.2 BRAM11 – Modelling Costs 

Costs for each treatment include the cost of the drugs themselves, as well as additional costs 

relating to the administration and other costs involved with the consumption of each 

treatment. Costs were calculated for the year 2008. Costs are discounted at 3.5% per annum as 

recommended by NICE (NICE, 2008).  

 

9.2.3 BRAM11 Results 

BRAM11 is run using a fixed random number seed for at least 10,000 virtual patients. The 

Incremental Cost Effectiveness Ratio (ICER) is the method used to compare the costs and 

effects of the different sequences. The threshold of willingness to pay for an additional QALY 

is £20,000-£30,000, where interventions are expected to be below for approval within the UK, 

as recommended by NICE (NICE, 2013).  

 

Quasi-confidence intervals are employed for ICERs, representing sampling uncertainty for 

each model run and not parameter uncertainty. Fixed stopping rules for Quasi-confidence 

intervals are used to ascertain acceptable levels of uncertainty around the ICERs for 

individuals sampled for each sequence (as practiced in BRAM04 and BRAM06). The first 

rule entailed that when one treatment dominated another, quasi-confidence intervals for cost 

and QALYs were required to avoid zero. Decision stopping rule two was employed in 

scenarios where no strict dominance occurred and a quasi-confidence interval [lower (L), 

upper (U)] ratio for the ICER had to fall below the following ratios before sampling was 

deemed adequate to account for sampling variation: 
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U < 5,000  or L > 200,000:  U/L < 2.5 

U < 10,000  or L > 100,000:  U/L < 2.0 

U < 20,000  or L > 50,000:  U/L < 1.5 

U < 30,000  or L > 30,000:  U/L < 1.2 

L < 30,000  or U > 30,000:  U/L < 1.1  

For example, a cost per QALY gain of £25,000 would require confidence intervals 

(£22,750,£27,250) or narrower to meet the 1.2 lower to upper ratio for ICERs less than 

£30,000 (i.e. £27250/£22,750 = 1.2). 

 

Table 39 presents the baseline cost and QALYs for the six treatment sequences from 

BRAM11 if a deterministic analysis, rather than a PSA had been run. RTX has the lowest 

ICER compared with standard treatment (LEF) and dominates three of the other four 

sequences (ETN, IFX and ADA). The cost per additional QALY of ABT over RTX is over 

£100,000, considerably higher than the current guidance.  

 

Table 39 BRAM11 deterministic results  

Options abbreviation full name 

Mean 
Costs 

(£) 
Mean 

QALYs 

ICER 
vs. LEF 

(£) Dominated 
ICER  
ABT vs. RTX 

Option 1 ETN etanercept 75,100 2.80 38,900 Yes- RTX 

 Option 2 IFX infliximab 73,000 2.80 36,100 Yes- RTX 

 Option 3 ADA adalimumab 74,800 2.89 34,300 Yes- RTX 

 Option 4 RTX rituximab 69,400 3.10 21,100 No 

 Option 5 ABT abatacept 93,000 3.28 38,400 No >100,000 

Option 6 LEF leflunomide 49,000 2.13       
ETN, etanercept; IFX, infliximab; ADA, adalimumab; RTX, rituximab; ABT, abatacept; LEF, leflunomide; QALYs, Quality Adjusted Life 

Years; ICER, Incremental Cost-Effectiveness Ratio 
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9.3 BRAM12 

In BRAM12 the majority of the features from BRAM11 are preserved. Costs and discount 

rates remained unchanged. The only change for BRAM12 is the measurement of benefit for 

each model run. The methods for generating the benefit in BRAM12 (i.e. capability 

outcomes) were explained in detail in the previous chapter. 

 

The method of combining costs and effects is also the same in BRAM12 as BRAM11 as they 

are compared between different drug treatment sequences using ICERs. Since this is the first 

attempt to combine capability with costs over time, there is no accepted willingness to pay per 

unit of capability improvement a priori as there is for QALYs. Therefore the model run 

stopping rules for number of patients to run through BRAM12 need to be very precise in 

terms of the confidence interval ratio between upper and lower levels of ICERs. All capability 

outcomes are required to reach the upper to lower ratio of 1.2 before enough patients are 

deemed to have run through the model for additional confidence, given that there is no 

established decision rule for capability outcomes (e.g. WTP per QALY gain threshold of 

£20,000-£30,000 in UK). Costs and capability outcomes are discounted at a rate of 3.5% per 

annum. 

 

The results for four capability outcomes are presented in the next section. They are Years of 

Full Capability (YFC); Poverty Free Years (capability) – PFY(c); Years of Insufficient 

Capability (YIC); Years of Sufficient Capability (YSC). Methods for generating each 

outcome were detailed in the previous chapter. This chapter is not reported as an economic 

evaluation, as the motivation of this research was the feasibility of generating capability 

outcomes from a model. An economic evaluation is therefore necessary and how this 
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evaluation meets standard economic evaluation guidance (Husereau et al., 2013) is reported in 

Appendix 8. 

 

The final sub-section of the results in this chapter present the differences in outcome between 

BRAM11 and BRAM12, which looks at the range between most effective and least effective 

intervention, as well as the ordering of sequences in terms of most to least effective. From the 

BRAM11 deterministic results in Table 39, the difference is 1.15 QALYs gained by ABT 

compared to LEF. Additionally the lowest cost per additional unit of outcome gained 

compared with standard treatment is also analysed. In BRAM11 the cost per QALY gained of 

RTX over LEF was £21,100. 

 

9.4 RESULTS 

9.4.1 Capability Outcome (1): Years of Full Capability (YFC) 

YFC is the measurement of capability over time based on the original ICECAP-O valuation 

index of 0-1 no capability to full capability (Coast et al., 2008a). Table 40 below presents the 

findings from the first run of BRAM12. The stopping rule criteria of the 1.2 ratio from upper 

to lower confidence intervals resulted in 100,000 patients through this model run and 250,000 

patients for the ICER for rituximab (RTX) compared with abatacept (ABT). 

 

The treatment with highest YFC gained is abatacept (ABT) with 9.91 YFC compared with 

leflunomide which produced 9.35 YFC. The difference between lowest and highest effective 
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gains is 0.56 YFC. RTX compared with LEF produced the lowest cost per additional YFC of 

approximately £40,200. 

 

Table 40 Years of Full Capability (YFC) & ICER (100,000 patients) 

Option Cost (£) QSE   YFC QSE   

1. ETN 75293 126 

 

9.70 0.0139 

 2. IFX 73266 118 

 

9.70 0.0139 

 3. ADA 74825 125 

 

9.73 0.0139 

 4. RTX 69472 116 

 

9.86 0.0143 

 5. ABT 92932 161 

 

9.91 0.0141 

 6. LEF 49096 78 

 

9.35 0.0134 

 

       Option ICERvsLEF (£) Quasi-CI [L-U] ICERvsRTX (£) Quasi-CI [L-U] 

1. ETN 76700 70000 82400 

   2. IFX 69500 64300 75600 

   3. ADA 68100 63300 73600 

   4. RTX 40200 38000 42700 

   5. ABT 78500 74600 82700 471000* 343000 752000 
ETN, etanercept; IFX, infliximab; ADA, adalimumab; RTX, rituximab; ABT, abatacept; LEF, leflunomide; YFC, Years of Full 
Capability; ICER, Incremental Cost-Effectiveness Ratio; QSE. Quasi Standard Error. 

*250,000 patient simulations were required to get the confidence level ratio below 2.5 

 

 

9.4.2 Capability Outcome (2): Poverty Free Years (capability) (PFY(c)) 

PFY(c) is the measurement of the probability of freedom from sufficient capability poverty 

over time. Whether an individual is classified as free from capability poverty or capability 

poor is dependent on the threshold of sufficient capability (TSC) – the capability poverty line, 

which is set to a lot of capability on the ICECAP-O attributes (i.e., 33333).  

 

Table 41 presents the PFY(c) for the second running of BRAM12. 40,000 patients were 

required to reach the stopping rule confidence interval ratio of 1.2 for ICERs. From Table 41, 
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it can be seen that ABT produces the highest number of PFY(c) at 4.75 years. Leflunomide 

has the lowest number of poverty free years at 3.72. The distance between most and least 

effective is 1.03 years. RTX compared with LEF produced the lowest cost per additional 

poverty free year of approximately £24,400. 

Table 41 Poverty Free Years (capability) - PFY(c) & ICER (40,000 patients) 

Option Cost (£) QSE PFY(c) QSE   

1. ETN 75271 199 4.29 0.0167 

 2. IFX 73126 186 4.30 0.0167 

 3. ADA 75074 197 4.42 0.0168 

 4. RTX 69336 183 4.55 0.0184 

 5. ABT 92892 255 4.75 0.0179 

 6. LEF 49106 124 3.72 0.0153 

 

       Option ICERvsLEF (£) Quasi-CI [L-U] ICERvsRTX (£) Quasi-CI [L-U] 

1. ETN 45900 43200 49000 

   2. IFX 41500 39100 44300 

   3. ADA 37200 35400 39300 

   4. RTX 24400 23300 25700 

   5. ABT 42400 40900 44000 115000 95800 143000 
ETN, etanercept; IFX, infliximab; ADA, adalimumab; RTX, rituximab; ABT, abatacept; LEF, leflunomide; PFY(c), Poverty  

Free Years (capability); ICER, Incremental Cost-Effectiveness Ratio; QSE, Quasi Standard Error 

 

9.4.3 Capability Outcome (3): Years of Insufficient Capability (YIC) 

YIC is the combination of the insufficient capability score (ICS) as calculated in the previous 

chapter with time. Unlike the three other capability outcomes, the aim is to minimise YIC 

rather than maximise. 

 

Table 42 presents the results of the third run of BRAM12. 100,000 virtual patients were 

required to reach the 1.2 confidence interval stopping rule for the ICER, except for one ICER 

calculation which required 250,000 to get to an acceptable ratio level. The strategy with the 

best years of insufficient capability is abatacept (ABT) with 2.10 YIC. The worst (highest) 
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YIC is leflunomide (LEF) with 2.49. The difference between the highest and lowest YIC is 

0.38. The strategy with the lowest cost per year reduction in YIC compared with leflunomide 

(LEF) is rituximab (RTX) at approximately £62,600.  

 

Table 42 Years in Insufficient Capability (YIC) & ICER (100,000 patients) 

Option Cost (£) QSE   YIC QSE   

1. ETN 75293 126 

 

2.26 0.0054 

 2. IFX 73266 118 

 

2.26 0.0054 

 3. ADA 74825 125 

 

2.23 0.0054 

 4. RTX 69472 116 

 

2.16 0.0053 

 5. ABT 92932 161 

 

2.10 0.0052 

 6. LEF 49096 78 

 

2.49 0.0057 

 
       Option ICERvsLEF (£) Quasi-CI [L-U] ICERvsRTX (£) Quasi-CI [L-U] 

1. ETN 114700 108500 121500 

   2. IFX 105800 99800 112300 

   3. ADA 100100 95200 104500 

   4. RTX 62600 59900 65500 

   5. ABT 114500 110600 118700 402800* 358100  459100 
ETN, etanercept; IFX, infliximab; ADA, adalimumab; RTX, rituximab; ABT, abatacept; LEF, leflunomide; YIC, Years of Insufficient 

Capability; ICER, Incremental Cost-Effectiveness Ratio; QSE, Quasi Standard Error. 
*250,000 patient simulations were required to get the confidence level ratio below 1.5 

 

9.4.4 Capability Outcome (4): Years of Sufficient Capability (YSC) 

YSC is the combination of the Sufficient Capability Score (SCS) as calculated in the previous 

chapter with time. It is the opposite of YIC, such that the aim is to maximise capability levels 

below sufficient capability, rather than minimise shortfalls in sufficient capability. This was 

explained in detail in the Chapter 7. YSC allows a direct comparison of the sufficient 

capability methodology with the previous maximising capability outcomes to be drawn. 

 

Table 43 presents the final BRAM12 run. 100,000 patients were required to meet the 1.2 

confidence interval stopping rule for ICERs. The ICER between RTX and ABT required 
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250,000 virtual patient runs. From Table 43, the highest YSC is for ABT at 11.01. The lowest 

YSC is for LEF at 10.431. The difference between lowest and highest is 0.58 YSC. The 

lowest cost per additional year of sufficient capability is for RTX compared with LEF, which 

costs approximately £38,800 for an additional year of sufficient capability. 

Table 43 Years of Sufficient Capability (YSC) & ICER (100,000 patients) 

Option Cost (£) QSE   YSC QSE   

1. ETN 75293 126 

 

10.79 0.0165 

 2. IFX 73266 118 

 

10.79 0.0154 

 3. ADA 74825 125 

 

10.82 0.0154 

 4. RTX 69472 116 

 

10.96 0.0159 

 5. ABT 92932 161 

 

11.01 0.0157 

 6. LEF 49096 78 

 

10.43 0.0150 

 

       Option ICERvsLEF (£) Quasi-CI [L-U] ICERvsRTX (£) Quasi-CI [L-U] 

1. ETN 73100 67300 80200 

   2. IFX 67100 61800 73500 

   3. ADA 65700 60800 71400 

   4. RTX 38800 36600 41400 

   5. ABT 75600 71700 80000 449000* 322000 742000 
ETN, etanercept; IFX, infliximab; ADA, adalimumab; RTX, rituximab; ABT, abatacept; LEF, leflunomide; YSC, Years of 

Sufficient Capability; ICER, Incremental Cost-Effectiveness Ratio; QSE, Quasi Standard Error 

*250,000 patient simulations were required to get the confidence level ratio below 2.5 

 

9.4.5 Comparison of Model results 

Table 44 presents a summary of the differences in BRAM model runs for each outcome 

respectively. In comparing the capability outcomes from BRAM12 with the QALY outcomes 

from BRAM11, there appears to be very few differences between the orderings of drug 

treatment strategies. The sensitivity of change between highest and lowest outcome in terms 

of effectiveness in capability outcomes ranges from 1.03 for PFY(c) to 0.38 for YIC. The 

ICER for unit change in capability outcomes ranges between £24,400 and £62,600.  
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Table 44 Summary results from BRAM12 Case Study 

BRAM 

version Outcome 

Strategy 

ordering 

Difference 

most-least 

effective  

  
ICER  

RTX vs. LEF 

WTP (£) 

for unit 

change? Range 

BRAM11 QALYS 5,4,3,2,1,6 1.15 QALYs  [3.10-2.13] £21100 per QALY gain <30,000 

BRAM12 YFC 5,4,3,2,1,6 0.56 YFC [9.91-9.35] £42700 per YFC gain ??? 

BRAM12 PFY(c) 5,4,3,2,1,6 1.03 PFY(c) [4.75-3.72] £24400 per PFY(c) ??? 

BRAM12 YIC 5,4,3,2,1,6 0.38 YIC [2.10-2.49] £62600 per YIC avoided ??? 

BRAM12 YSC 5,4,3,2,1,6 0.58 YSC [11.01-10.43] £38800 per YSC gained ??? 
QALYs, Quality Adjusted Life Years; YFC, Years of Full Capability; PFY(c) Poverty Free Years (capability); YIC, Years of Insufficient 

Capability; YSC, Years of Sufficient Capability; RTX, rituximab; LEF, leflunomide; ICER, Incremental Cost Effectiveness Ration; WTP, 

willingness to pay of decision-makers for a positive unit change in outcome; ???, value unknown. 

 

9.5 DISCUSSION OF EACH MODEL RUN IN BRAM12 

9.5.1 Capability Outcome (1): Years of Full Capability (YFC) 

In the first model run of BRAM12, Years of Full Capability (YFC) are produced to measure 

the overall benefit of treatment, using the ICECAP-O valuation dataset to anchor capability 

scores on a 0-1 no capability-full capability index. The treatment strategy commencing with 

ABT produced the highest YFC (9.91), whilst LEF produced the lowest YFC (9.35). 

Applying the incremental cost-effectiveness ratio (ICER) for costs and YFC for different 

treatment strategies, the most cost-effective treatment strategy compared with standard 

treatment (LEF) is RTX at £40,200. 

 

This is the first attempt of modelling a capability outcome from an economic model used 

previously to aid decision-making in the UK. YFC allows for the full incorporation of the 

ICECAP-O index to be implemented in a capability outcome, where the objective is to 

maximise total levels of YFC within the population. It shows that YFC can be generated for 

an economic model by mapping from physical function (HAQ-DI) to capability (ICECAP-O), 

which has been described in detail in Chapter 8. This allows for the generation of capability 
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outcomes in a wider variety of clinical areas in health where capability data such as 

ICECAPO is not widely available or collected over a long time period. 

 

Nevertheless, there are some limitations to this research. As with the generation of QALYs in 

BRAM11, the generation of YFC relies on the change in physical function (HAQ-DI) within 

BRAM12. Therefore, the primary driver of change in YFC is the change in physical function. 

If capability outcomes such as YFC are aiming to capture broader benefits than health alone, 

such a reliance on a measure of physical function could prove misleading in terms of the true 

capability benefits for the population under consideration.  

 

Given that the interest in this research is in the change of benefits from the outcome measure 

used in BRAM11 (QALYs) with those used in BRAM12, no other changes to BRAM12 were 

made. A full evaluation using a decision model applying the capability approach would also 

aim to capture a broader range of costs associated with the societal perspective, rather than 

just the NHS and personal and social service costs as currently recommended (NICE, 2013). 

Additionally, the same method of discounting QALYs at 3.5% per annum is also in place for 

capability outcomes here. The issue of whether discounting outcomes in health economics is 

applicable for capability outcomes is not explored here, but it is likely to raise similar 

questions as those raised with discounting of QALYs (Gravelle & Smith, 2001; Brouwer et 

al., 2005; Gravelle et al., 2007; Claxton et al., 2011).  
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No other study has tried to generate capability outcomes from an economic model. One study 

has compared ICECAP-O with health utility measures such as EQ-5D and SF-6D, in order to 

generate QALYs using the capability instrument (Rowen et al., 2012). However, there is no 

particular rationale for implementing the ICECAP-O in a QALY framework. The QALY is 

the benchmark outcome in health economic evaluations and there appears to be a certain 

amount of support to input any new measure within health into the current dead-full health 

QALY index criterion (Rowen et al., 2012). For this to be implemented in practice, a close 

crossover of scales is required between measures (Brazier et al., 2004a). So far, there is 

conflicting evidence as to whether the ICECAP-O and the EQ-5D-3L are complements (Davis 

et al., 2013) or substitutes (Makai et al., 2013) for each other. So far, this research has been 

limited to small sample sizes and particular patient groups. Further research is required to 

verify these results and whether or not the instruments could, or should, be used 

interchangeably. 

 

For policymakers interested in maximising levels of capability across a population, YFC 

offers a method for implementing such an objective. In order for capability questionnaires to 

be comparable with YFC from the ICECAP-O, such as Adult Social Care Outcome Toolkit 

(ASCOT) (Netten et al., 2012) and OxCAP (Lorgelly et al., 2008; Anand et al., 2009) 

questionnaires, they would need to be re-scaled in a similar approach to the ICECAP-O 

valuation index (Coast et al., 2008a). This would allow for meaningful comparisons to be 

made across studies, on a no capability to full capability index. 
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9.5.2 Capability Outcome (2) Poverty Free Years (capability) (PFY(c)) 

The second run of BRAM12 produced Poverty Free Years (capability) (PFY(c)), an outcome 

predicting the likelihood of a population free from capability poverty throughout their time 

during treatment. For BRAM12, PFY(c) is calculated over the remaining lifetime of 

rheumatoid arthritis patients. The treatment commencing with ABT produced the highest 

PFY(c) at 4.7547 poverty free years, while LEF yielded the lowest PFY(c) of 3.7215. The 

most cost effective treatment compared with LEF is RTX at £24,400 per additional PFY(c).  

 

This is the first attempt to incorporate poverty methodology within a health economics 

framework. Poverty, in this scenario, refers to capability poverty – a level of capability which 

is insufficient to have a decent level of individual well-being. By implementing the headcount 

ratio methodology (Sen, 1976; Foster et al., 1984) within an outcome, the overall likelihood 

of falling below a decent level of capability well-being within a population can be judged. 

 

Additionally, poverty and capability have rarely been measured over time (Alkire et al., 2008) 

to the same degree as health economic outcomes are extrapolated over time in decision 

models. Therefore the calculation of PFY(c) represents another first as it is a combination of a 

measure of freedom from capability poverty over the lifetime of patients within the model. 

 

The limitations concerning predicting capability from physical function are relevant here as 

for all capability outcomes in BRAM12. Furthermore, there are weaknesses apparent for the 

PFY(c) outcome specifically. Measuring capability poverty using a binary outcome of poverty 

or no poverty suffers from the notable drawbacks of using a headcount ratio, which were 
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explored in detail in Chapters 4 and 7. In summary, for an outcome like PFY(c), the depth or 

severity of poverty within the population cannot be ascertained. Thus, it can be misleading 

when many people just below the poverty line improve enough to cross the poverty threshold, 

while those worse off neglibly improve their wellbeing. This has been shown previously when 

relying on a single indicator of poverty (income) which can lead to misleading poverty of 

population sub-groups in the United States. The African-American population sub-group was 

evaluated as poorest when using income only, but when other factors were accounted for such 

as educational attainment, health status and health insurance, the Hispanic group was the 

worst off in that jurisdiction (Alkire & Foster, 2011a). A headcount ratio such as PFY(c) can 

therefore overestimate the improvements within a population and should be handled with 

caution. 

 

The measurement of poverty presented here in terms of PFY(c) has not been attempted before 

in a health economic evaluation framework and is recognised as an area which has been 

neglected within the discipline (Mooney, 2009). In this scenario, poverty is put forward in 

terms of shortfalls in sufficient capability, with the aim of minimising the levels of capability 

poverty, falling short of the threshold of sufficient capability required for a decent standard of 

living. Therefore, poverty in this scenario is just as applicable to developed nations as it is to 

human development in developing countries.  

 

The issue of addressing equity within health economic outcomes is a key aim for many health 

economists looking for an alternative way of assessing improvements in individual well-being 

(Coast, 2004; Cookson et al., 2009; Culyer & Bombard, 2012). Numerous attempts have tried 
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to account for equity in terms of fair-innings (Williams, 1997), proportional shortfall (Stolk et 

al., 2004) and severity of illness (Nord et al., 1999), with varying degrees of success. More 

recently, equity weights have been attached to QALY outcomes by the social value of a 

QALY team (Baker et al., 2010). However, for all of these attempts, there appears an inability 

to consistently apply such methods in generating economic outcomes or in defining what 

equity issues are of primary importance in evaluations, although there has been some success 

in the Netherlands, primarily the proportional shortfall method (van de Wetering et al., 2013).  

 

The capability approach allows researchers to apply a consistent theoretical basis to 

evaluations and focus on helping those with the lowest levels of capability as a priority (Sen, 

1985; Sen, 2009). Having such a theoretical basis can allow for a clear and coherent 

framework for evaluation, where generating meaningful outcomes is just one of a number of 

key changes required to evaluations from the current health economic paradigm. PFY(c) 

offers one of a number of potential capability outcomes which can be used in this mode.  

 

The production of PFY(c) allows for a measure of prevalence of capability poverty within 

health economic evaluations and how this changes over time with different interventions. 

Whilst not tested here, an outcome of prevalence of poverty in terms of health could be 

applied in a similar manner. However, there is a theoretical basis for poverty measurement 

within the capability context. Such use of a poverty measure of health would have to be 

rationalised as to why it would be useful to decision-makers. For those policymakers 

interested in overall levels of capability poverty, PFY(c) provides a practical outcome which 

can be generated in economic evaluation formats such as BRAM12 here. 
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9.5.3 Capability Outcome (3): Years of Insufficient Capability (YIC) 

YIC is the first attempt to incorporate the multidimensional poverty methodology, specifically 

the adjusted-Foster Greer Thorbecke (FGT) or M2 poverty measure (Alkire & Foster, 2011a) 

into an outcome which can be tracked over time. The calculation of insufficient capability 

score (ICS) is combined with time to give the prevalence of poverty within a population, as 

well as accounting for severity of poverty to get YIC, with the aim of minimising levels of 

YIC. In the third run of BRAM12, the treatment strategy commencing with ABT produced 

the lowest YIC at 2.1049, while LEF produced the highest YIC at 2.4876. The cost of 

reducing YIC by a year is lowest for RTX compared with LEF at £62,600 per year of 

insufficient capability averted. 

 

YIC represents a direct application of the adjusted-FGT measure (Alkire & Foster, 2011a) 

over time and accounts for the severity of capability poverty within a population. The measure 

of YIC overcomes the particular weaknesses outlined for PFY(c) in terms of addressing the 

sensitivity of capability poverty, giving additional weight to lower capability levels. 

 

The calculation of YIC in BRAM12 is limited by the fact that it is predicted from a measure 

of physical function (HAQ-DI), a limitation for all capability outcomes analysed here. 

Furthermore, YIC aims to minimise shortfalls in sufficient capability and is therefore not 

directly comparable with the other capability outcomes in BRAM12 or QALYs from 

BRAM11, which look to maximise their specific objectives respectively. YIC appears more 

suitable to draw comparisons with DALY calculations, which look to reduce morbidity and 

mortality for populations. However, such data were not available for comparison here. Also, 



 

284 
 

given  that the objective is to reach zero levels on YIC, a complication with the current 

BRAM12 model is that zero levels are comparable to state of being dead, which represents 

QALY zero levels in the original BRAM11. This is not ideal for YIC as its optimum is 

comparable with a state which would not be the objective of decision-makers (i.e. being 

dead). While the YIC does not produce any surprising results in relation to this complication 

here, it is an issue that would need to be addressed in further modelling using this unique 

capability outcome considered here. 

 

This is the first attempt to apply multidimensional poverty methodology in an outcome that 

accounts for changes in capability over time. Previously, the multidimensional poverty 

methodology has been applied in global studies, within a multidimensional poverty index 

(MPI) now routinely collected by the United Nations (UN) to compare levels of poverty 

across a number of dimensions internationally (Klugman, 2010; Klugman, 2011). However, 

there have been relatively few attempts to quantify levels of capability over time, as well as 

combining such outcomes with population values attached to different capability states 

(Chiappero-Martinetti & Roche, 2009). This is where work carried out in health economics 

can aid the development of the methodology further, by combining the methodology outlined 

by Alkire and Foster (Alkire & Foster, 2011a; Alkire & Foster, 2011b) with common health 

economic techniques applied to assess changes in states of well-being over time for 

individuals. 

 

The YIC offers a method for policymakers to assess the shortfalls of sufficient capability 

within a population, with the aim of minimising shortfalls. It accounts for severity of 
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shortfalls in sufficient capability, something which is unaccounted for in the PFY(c) 

calculation. It could also potentially offer an alternative mechanism to DALYs (Murray & 

Lopez, 1996; Fox-Rushby & Hanson, 2001). DALYs are used frequently within assessing 

health in developing countries. However, assumptions in relation to age weights inherent in 

DALY calculation have caused considerable controversy (Anand & Hanson, 1997; Arnesen & 

Nord, 1999). Therefore the YIC outcome could provide a viable alternative to those who have 

objections to the underlying basis of the DALY.  

 

9.5.4 Capability Outcome (4): Years of Sufficient Capability (YSC) 

YSC allows for the combination of the Sufficient Capability Score (SCS) with time, so that 

the outcome can assess sufficient levels of capability over time. It offers a reversal of the YIC 

calculation, in that the aim is to maximise capability levels to sufficient capability, rather than 

minimise shortfalls of sufficient capability levels. This allows for a direct comparison with the 

other two capability outcomes from BRAM12 as well as the original QALY results from 

BRAM11. In the final run of BRAM12, the strategy commencing with ABT produced the 

highest YSC of 11.0105, while LEF generated the lowest YSC of 10.431 years of sufficient 

capability. The most cost-effective treatment in comparison to LEF is rituximab (RTX) which 

costs £38,800 per additional YSC. 

 

This study shows how to implement the most complex multidimensional poverty 

methodology using an outcome measure that specifies the relevant attributes and thus is more 

akin to outcomes found in economic evaluations. However, unlike the usual use of common 

health economic outcomes, like QALYs where the aim is to maximise, the YSC objective is 
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to reach a sufficient level rather than the highest point achievable as the optimum. It offers a 

method for comparing a capability outcome incorporating the most complex multidimensional 

poverty methodology, which can be compared with QALYs and the other maximising 

capability outcomes generated here. 

 

The YSC outcome generated here suffers from the same limitations as the previous three 

capability outcomes in BRAM12, relying on the relationship between capability and physical 

function to predict YSC. However, this is not an issue of conceptual validity; rather it is one 

of data availability. Along with the assumptions made in the original BRAM11, this limitation 

is not unique to this research nor to the use of capability measures, but is a broader issue in 

health economics when relevant measures have not been collected alongside a trial. However, 

the relationship between physical function and capability is not well established, with the only 

primary research to date that has explored this relationship being limited to the exploration in 

Chapter 6 of this thesis. 

 

There is no clear method as to how equity should be incorporated into the current health 

economic paradigm, with numerous equity considerations of potential importance to decision-

makers (Dolan et al., 2005b; Culyer & Bombard, 2012). Methods range from adjusting 

QALYs with equity weights (Baker et al., 2010) to having a list of all equity considerations to 

be reviewed in order of importance on a case-by-case basis (Culyer & Bombard, 2012). There 

is no consensus to as to which method is most appropriate in the UK. A capability framework 

which addresses concerns about shortfalls in sufficient capability in an outcome over time 

offers an alternative to such attempts to incorporate equity implicitly into evaluations. YSC 
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and the other capability outcomes considered in this chapter address equity considerations in 

terms of shortfalls of sufficient capability explicitly within an evaluation between different 

interventions.  

 

Some developed nations have come to consensus as to how equity should be incorporated into 

economic evaluations such as the Netherlands who have adopted the method of proportional 

shortfall (van de Wetering et al., 2013) and Norway which adopted a scale of severity of 

illness to include alongside traditional QALY outcomes in evaluations (Nord, 2012). 

However, no such consensus is applicable to all nations, with diverse values on equity likely 

in different jurisdictions. Addressing equity explicitly in the primary economic outcome has 

the advantage of knowing that certain values are built in to the outcome and therefore not 

troubled by how to combine measures of equity and efficiency simultaneously. By shifting the 

objective of the capability outcomes such as YSC here to maximising levels of sufficient 

capability, the optimum criterion shifts focus further to those individuals who are deemed to 

be of primary concern in terms of their shortfalls of sufficient capability.  

 

YSC allows decision-makers to maximise the achievement of capability gains in those 

individuals deemed not to have a level of sufficient capability within the population under 

evaluation. The aim is to increase levels up to the threshold of sufficient capability, with 

changes above this threshold excluded from analysis. The YSC offers the blending of 

multidimensional poverty methodology with an outcome that can track changes in time, a 

common feature in health economic evaluations. However, the rationale for the TSC needs to 

be based on solid reasoning by the researcher, decision maker or society overall a priori. 
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Further research would be required for a TSC which reflected a societal valuation of sufficient 

capability. Finally, the maximisation objective for YSC may be a more familiar and therefore 

convenient tool over the minimisation objective also considered with YIC in helping to aid 

the decision-making process. 

 

9.6 DISCUSSION COMPARING BRAM12 MODEL RESULTS 

In this case study, BRAM12 generated four capability outcomes, the first such undertaking 

for both economic modelling and measuring capability over time. This chapter gives a menu 

of capability outcomes to decision-makers looking to apply broader benefit measures in 

evaluations between competing interventions. It shows that it is feasible to generate capability 

outcomes from a decision analytic model, relying on a relationship between physical function 

and capability to generate meaningful outcomes. 

 

The results in BRAM12 suggest that there is no variation in the ordering of strategy outcome 

benefits from the QALY BRAM11 results, which is more than likely due to the HAQ-DI 

having a prominent role in providing the basis of change in well-being for all model outputs. 

The difference between the highest and lowest benefit strategy varies for the four capability 

outcomes, as can be seen in Table 44. PFY(c) produce the highest difference between most 

and least effective. YIC proved the smallest difference to change from lowest to highest. 

Similar sensitivity is observed between YFC and YSC. However, considering all outcomes 

have different index ranges compared to QALY calculations from BRAM11, such differences 

should be handled with care in terms of judging the most appropriate capability outcome. 
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This is the first attempt to explore the feasibility of developing and using potentially 

appropriate capability outcome for aiding decision-making in health. It compares four 

capability outcomes, outcomes which have been theoretically and methodologically explained 

in detail in the previous two chapters. The methods used in BRAM12 offers guidance and 

practical advice on how to generate capability outcomes, which can produce meaningful 

comparisons between interventions. 

 

There are limitations associated with relying on this information solely to judge the most 

appropriate capability outcome to recommend for common application. The primary 

limitation here is the inability to compare outcomes here with another intervention to assess 

the change in outcomes in a resource allocation decision, when only one intervention can be 

funded. However, the work that has been carried out here will allow others to compare the 

outcomes generated here with their research as a comparator, which will help to assess the 

validity of the capability outcomes further.  

 

There is no accepted willingness to pay for an additional unit change in capability outcomes 

which decision-makers have become accustomed to with QALYs. However, considering the 

stage of development of the capability outcomes, it is not surprising that willingness to pay 

thresholds for capability outcomes are not available. Again, once the capability outcomes are 

tested for different interventions, a greater understanding of the likely willingness to pay for 

additional capability outcome gains can be established. 
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That all capability outcomes here relied on the HAQ-DI measure of physical function is a 

clear drawback. However, this weakness is not only limited to this study but also traditional 

economic outcomes generated from models such as BRAM11, where health utility is 

predicted from other routine data collected in clinical trials. 

 

Health interventions for older people (Grewal et al., 2006), public health (Lorgelly et al., 

2010a), complex interventions (Payne et al., 2013) and social care (Netten et al., 2012) have 

already been identified as areas where adopting a broad capability approach theory to 

evaluation could prove worthwhile. Until now, there has been no formulation of how an 

evaluation framework adopting capability theory would take place. Rather it has been 

suggested in open terms as an alternative to current practice (Anand & Dolan, 2005; Coast et 

al., 2008c; Ruger, 2010b; Smith et al., 2012), with little formulation as to how an evaluation 

framework based on capability could be implemented. This chapter shows that capability 

outcomes can be generated from an economic model and implemented to evaluate changes in 

capability between different interventions. 

 

While this research is the closest attempt to implementing a full capability evaluation, a 

number of significant questions remain. This chapter has presented a menu of capability 

outcomes that could be useful in a decision-making context. If the decision of most 

appropriate capability outcome is judged in a traditional health economics way of the most 

sensitive to change of all potential measures (Grieve et al., 2009; Turner et al., 2013), then the 

PFY(c) outcome would be the most appropriate tool (see Table 44 for sensitivity between 

different interventions). However, this method of deciding which health utility instrument to 
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use is not transferable to deciding which capability outcome is most appropriate. If this were 

the case recent evidence of the sensitivity to change is greater on the EQ-5D-3L than the 

ICECAP-O (Couzner et al., 2013b), but both questionnaires are on different scales so are not 

directly comparable. From a theoretical perspective, the PFY(c) has a number of limitations 

that can give misleading results. Using both sensitivity and theoretical rationale, the YSC is 

likely to be most appropriate, which allows for a wider application of capability instruments 

to generate capability outcomes more so than some of the other outcomes explored in this 

chapter. Further research is necessary to assess the ability to compare capability 

questionnaires which value shortfalls in sufficient capability differently.  

 

While this chapter has presented a number of capability outcomes for decision-makers to 

apply, it cannot be determined from this research how much a decision-maker is willing to 

pay for a unit change per capability outcome. In Table 44, the comparison of the most cost-

effective treatment for QALYs from BRAM11, along with the willingness-to-pay of NICE to 

recommend a treatment as cost-effective over another strategy is presented. While it is 

possible to compare the ICER for each intervention as an estimation for a likely lower 

threshold of willingness to pay for a unit of capability improvement (given the ICER in 

BRAM11 is £21,200/QALY – lower than the £30,000 cost per additional QALY 

recommended currently), such inference of a likely threshold for capability change for 

decision-makers from this single study is tenuous. Further studies would be required to get a 

better idea of the willingness to pay for capability outcomes.  
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Finally, this chapter, in particular, has focused on generating capability outcomes from an 

economic model. In order to apply a full capability based evaluation, a broader perspective of 

costs as well as benefits should be adopted. Inclusion of additional costs such as lost 

productivity and costs to family may have a significant impact on findings. Future research 

could explore a full capability based evaluation, measuring broader benefits and costs, as well 

as addressing how discounting cost and benefits should be handled from a capability 

perspective. 
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CHAPTER 10. THESIS DISCUSSION AND CONCLUSION 

 

10.1 INTRODUCTION 

In this thesis, a case has been argued for the adoption of an alternative theoretical basis for 

evaluating health interventions in economic evaluations, namely the capability approach. 

Many of the early criticisms of capability theory were concerned with the practical difficulty 

of capturing, within applied analysis, the richness of data on people’s choices to live lives that 

were of value to them (Sugden, 1993). Developing outcomes for assessing individual well-

being has been a challenging process for researchers interested in the adoption of the 

capability theory, but still, a number of contributions have been made within the health 

economics field to measure capabilities directly (Grewal et al., 2006; Coast et al., 2008a; Al-

Janabi et al., 2012a; Lorgelly et al., 2008; Anand et al., 2009; Kinghorn, 2010). Until now, 

less attention has been placed on how such measures could be used within an evaluation 

framework. 

 

The research presented here has been primarily concerned with how a capability evaluation 

space and objective for capability instruments could be practically applied within a health 

economic evaluation and still have close ties with the theoretical basis of the capability 

approach. The ICECAP-O questionnaire was the choice of measuring capability, due to the 

questionnaire’s development through qualitative interviews to reflect the most important 

capabilities for the population under examination (Grewal et al., 2006) and also the fact that 

population values have been developed for different capability levels on the questionnaire’s 

attributes (Coast et al., 2008a).  
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In the remainder of this chapter, the key findings from this thesis are outlined in Section 10.2. 

In Section 10.3 the strengths of the research undertaken are outlined, with a focus on the 

primary advances made within the thesis. In Section 10.4, a counter-balance to the strengths 

of the research is presented by discussing the limitations involved with the work undertaken. 

 

In Section 10.5, attention is turned towards the research implications of the findings presented 

throughout the thesis. Emphasis is placed on the implications for health economists and 

decision-makers who are interested in a broader assessment of well-being within an 

evaluation framework compared with the current prevailing applications that focus on health 

alone. Section 10.6 presents further research questions which have been raised through the 

findings from this research. Guidance is offered on future research topics which would be of 

most benefit for moving the operationalisation of the capability approach, as presented here, 

towards a similar level of the current economic applications within healthcare. In Section 

10.7, a conclusion is drawn from this discussion and the thesis overall.  

 

10.2 KEY FINDINGS 

There are a number of distinct findings from the work conducted in this thesis to the health 

economics and capability disciplines. They are (i) the development of a methodology, i.e. 

sufficient capability, that allows the assessment of capability levels through a practical 

framework within an appropriate evaluative space for the practical application of the 

capability approach; (ii) the development of capability outcomes, for which capability 

questionnaires can be used in practice to aid decision-making (iii) a better understanding of 
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the relationship between capability and health related functioning as captured by two 

questionnaires. 

 

10.2.1 The illustration and development of the sufficient capability 

methodology 

This thesis represents the first attempt to operationalise the capability approach within a 

practical evaluation framework that can be used by decision-makers. The current “reference 

case” for health economic evaluations by the National Institute for Health and Care 

Excellence (NICE) within the UK consists of the implementation of the cost-utility analysis 

framework, with Quality Adjusted Life Years (QALYs) as the primary outcome of health 

benefit from treatment (NICE, 2013). The reference case that is currently employed by NICE 

to allocate resources across a healthcare system was challenged throughout the thesis and an 

alternative theory relying on Sen’s capability approach was argued. 

 

In Chapter 2, it was shown that alternative outcomes to the QALY are also focused on 

producing health outcomes, rather than a broader measure of well-being. While willingness to 

pay offers an alternative to health outcomes as a measure of utility, it falls short of a 

multidimensional evaluation space, which the extra-welfarism framework was developed to 

incorporate (Hurley, 1998; Brouwer et al., 2008). Therefore, a truly extra-welfarist approach 

measures more than one aspect of individual’s well-being, rather than health or utility only. 

Therefore, for decision-makers who want to account for the effects of health interventions 

beyond the health of the patient alone, current empirical applications offer no method of 

accounting for such multidimensional benefits. 
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In Chapter 3, it was found that the justification of developing the extra-welfarist approach 

came from Amartya Sen’s critique of welfare economic theory. Sen developed an alternative 

theory to welfare economics based on individuals capabilities, that is, the ability of 

individuals to do and ways of being in their life that are valuable to them (Sen, 1992; Sen, 

1993; Sen, 2009). The capability approach was explained as an alternative to welfarism and 

the differences between extra-welfarism employed in health economics and the capability 

approach were discussed. A full application of the capability approach within health 

economics, as Sen intended, would require broader aspects of well-being to be captured than 

are currently within health related quality of life instruments used to produce QALY 

outcomes (Verkerk et al., 2001; Coast et al., 2008c; Smith et al., 2012).  

 

Two conceptualisations of the capability approach within the health field have cautioned 

against the use of a monist outcome like QALYs (Ruger, 2010a; Venkatapuram, 2011). This 

is in spite of both conceptualisations focusing on the two areas that the QALY measure 

typically captures well, i.e. reduced morbidity and increased life expectancy. Some health 

economists have attempted to align capability theory with the QALY outcome (Cookson, 

2005b; Bleichrodt & Quiggin, 2013). It was argued in this thesis that such QALY 

formulations are a dilution of the capability theory to fit within a traditional health economics 

approach, rather than shaping an outcome based on capability theory. 

 

Other attempts have been made to capture capability directly within health economics. The 

OxCAP (Oxford Capability Questionnaires) group compiled questions from household and 

panel survey data to elicit capabilities from questions which could be construed as reflecting 
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Nussbaum’s ten central human capabilities (Anand et al., 2009; Lorgelly et al., 2008; Simon 

et al., 2013). The Adult Social Care Outcomes Toolkit (ASCOT) outcome was developed to 

capture social care related quality of life to generate a social care QALY comparable with a 

health QALY (Netten et al., 2012). The ICECAP questionnaires directly attempt to measure 

capabilities, as opposed to the OxCAP indicators of capability (Anand et al., 2009). The 

ICECAP measure emphasise capabilities which are important to the UK population, 

developed through qualitative research (Grewal et al., 2006; Al-Janabi et al., 2012a). Given 

that the ICECAP questionnaires have population valuations attached to each attribute level on 

the respective questionnaire, it was decided that for the incorporation of the capability 

approach within health economic evaluations, the ICECAP measures are the most developed 

at this stage. 

 

In light of the findings from Chapter 2 of the criticisms that have been levelled at the QALY, 

namely the narrow evaluation space and the health maximand decision rule, Chapter 4 

attempted to identify alternative decision rules within the capability literature. From the 

studies that were identified as relevant within the comprehensive pearl growing review, the 

potential scope of capability assessed was vast with large numbers of dimensions of capability 

and health playing a major role in how many studies assessed capability well-being. Of 

particular interest was for the studies identified which focused on health, health itself was 

rarely the primary objective for measuring people’s capabilities. Rather, the focus was on 

where poor health would have a negative impact on capabilities and therefore the person’s 

overall well-being (Nikiema et al., 2012; Mabsout, 2011; Ferrer & Carrasco, 2010). 
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In terms of a decision rule for capability, while there were some examples of maximisation 

(Netten et al., 2012; Renouard, 2011; Tikly & Barrett, 2011), they were in the minority. Much 

of the capability research was focused on poverty analysis, in particular, the multidimensional 

influences on poverty. Much of this multidimensional poverty research focused on the 

avoidance of multidimensional states of poverty, rather than reaching an optimum capability 

state available. This was primarily led by the seminal work of Alkire and Foster on the 

formalisation of multidimensional poverty within the capability approach as a measurement of 

“unfreedom” (Alkire & Foster, 2011a). 

 

Following on from the capability empirical literature review in Chapter 4, Chapter 7 

attempted to develop a decision rule based on the concept of sufficient capability. The 

methods for sufficient capability drew primarily on the multidimensional poverty methods of 

Alkire and Foster. Chapter 7 developed a methodology as to how instruments which capture 

capability could be used within health economics by applying the sufficient capability 

approach. Unlike previous attempts to align the QALY with the capability approach, this 

work attempted to align the theoretical underpinnings of capability theory with a direct 

measure of capability well-being, the ICECAP-O questionnaire (Grewal et al., 2006; Coast et 

al., 2008a). 

 

In Chapter 8, the methodology for choosing a case study to operationalise the sufficient 

capability methodology within an economic model was detailed. The chosen case study was 

the Birmingham Rheumatoid Arthritis Model (BRAM). Methods were implemented to 

incorporate the ICECAP-O capability measure within the BRAM model to produce sufficient 
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capability outcomes. Capability outcomes were estimated through mapping between a proxy 

of the Health Assessment Questionnaire Disability Index (HAQ-DI) onto the ICECAP-O. 

 

10.2.2 Development of capability outcomes 

Before this thesis, little research had been carried out on how applications of the capability 

approach are used in practice. In Chapter 4, a review of capability applications suggests that 

the health maximisation objective of health economics does not necessarily transpire when 

applying the capability approach in practice. Therefore, previous attempts of re-interpreting 

the QALY as an outcome of “capability efficiency” (Cookson, 2005b) or “capability as 

menus” (Bleichrodt & Quiggin, 2013), without a consideration of whether the maximisation 

principle is applicable in a capability based evaluation. 

 

In Chapter 7, an alternative proposal to the maximisation principle of health economic 

outcomes was presented. By employing the Alkire-Foster methods of multidimensional 

poverty, the most frequent method of aggregating capability attributes to form an indicator as 

discovered in Chapter 4, four potential capability outcomes were developed and illustrated in 

Chapter 7, based on a principle called “sufficient capability”. 

 

Finally, in Chapter 9, the results of the BRAM model case study were presented. A number of 

potential outcomes of sufficient capability were estimated. These outcomes were compared to 

the orderings produced with previous cost per QALY and incremental cost effectiveness ratio 

(ICER) results with BRAM. While the orderings of treatment strategies in BRAM did not 
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vary with the original QALY orderings, when ICERs were introduced, the cost per unit of 

capability changed significantly depending on the threshold of sufficient capability and 

outcome implemented. Therefore, the choice of capability outcome and sufficient capability 

threshold is of crucial importance for the application of this approach in practice. 

 

10.2.3 Understanding the relationship between health and capability wellbeing 

The influence of health upon capability is essential for the adoption of the capability approach 

within health economics and related health disciplines. This thesis has shown the ability to 

predict capability levels on a questionnaire of capability well-being from a condition-specific 

health status questionnaire for OA patients. 

 

Chapter 6 set out an agenda for exploring the relationship between capability and measures of 

health through the process of mapping between two instruments. Mapping was used to 

explore the relationship between a measure of condition-specific health status, the WOMAC 

Osteoarthritis Index, with a measure of capability, the ICECAP-O for a group of OA patients 

who required a hip or knee replacement. The aim in Chapter 6 was to show whether capability 

levels could be inferred from changes in health status. Given that much of the data available 

within clinical trials are often measures of health related well-being, it would be a big barrier 

for a generic measure of capability to overcome if it could not account for changes in health 

states.  
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In Chapter 6, it was shown that the categories of pain, stiffness and physical function on the 

WOMAC, were able to predict the majority of levels on the ICECAP-O attributes (security, 

role, enjoyment and control). The strongest relationship was between the physical function 

category and the control attribute on the ICECAP-O (R²=0.2143). The attachment attribute 

levels on the ICECAP-O could, unsurprisingly, not be predicted from the WOMAC. While 

the WOMAC was not able to capture all changes on the ICECAP-O, all categories on the 

WOMAC showed some relationship with ICECAP-O attributes, adding strength to the 

argument that the capability questionnaire could be used in health economics as a broader 

outcome measure than health alone. 

  

10.3 STRENGTHS OF RESEARCH 

The main strengths of this thesis is that it is the first to (i) align the capability 

conceptualisations to health with those developing capability questionnaires; (ii) conduct a 

systematic literature search strategy for review of capability applications; (iii) explore the 

feasibility of mapping from condition-specific health status to capability questionnaires; (iv) 

develop a capability objective for economic evaluations; and (v) incorporate capability 

outcomes within an economic model. 

 

10.3.1 Aligning capability conceptual theory with questionnaire development 

In Chapter 3, a literature review of research which could be classified within the fields of the 

capability approach and health economics was presented. While this is not the first attempt to 

look at the types of capability outcomes available for use within health economics (Lorgelly 

et al., 2010a), it is the first attempt to compare the merits of different approaches to 
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developing capability questionnaires within health economics. It is also the first attempt to 

align the two main conceptualisations of the capability approach in health with health 

economics (Ruger, 2010a; Venkatapuram, 2011). While both conceptualisations appear to 

resist health economic outcomes currently implemented, Chapter 3 attempts to align 

differences noted by the conceptual philosophers of the capability approach with the practical 

developers of capability questionnaires for healthcare assessment. This alignment was further 

guided by the development of an alternative objective of sufficient capability in Chapter 7, to 

the currently used objective of QALY maximisation. 

 

10.3.2 Implementing an explicit literature search strategy for capability reviews  

Chapter 4 completed an empirical literature review of the most up to date methods of 

measuring capabilities and using objectives and decision rules used for such outcomes. A 

multidisciplinary search was conducted so that a broad consensus of how the capability 

approach is currently being applied could be assessed. No other review of the application of 

the capability approach has targeted which attributes are captured by instruments, how such 

instruments are aggregated, as well as how such instruments could be used to aid decision-

making within their respective fields.  

 

Previous reviews of empirical capability literature were not explicit in how studies were 

chosen for their review or what kind of search strategy took place (Kuklys & Robeyns, 2005; 

Robeyns, 2006; Chiappero-Martinetti & Roche, 2009). The search strategy employed in 

Chapter 4 was the Comprehensive Pearl Growing strategy. Keyword search terms were 

implemented, as well as a two stage categorisation process which has been used in previous 
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health economic systematic reviews (Roberts et al., 2002). The comprehensive pearl growing 

strategy is most appropriate when a keyword search would return tens of thousands of studies, 

which happens when words have multiple meanings and uses within the academic literature 

(e.g. costs, equity and capability). Given that the aim of the search was to assess the 

application across as many disciplines as possible, the pearl growing methodology was 

particularly suitable to the review as reported here (Dolan et al., 2005b). 

 

10.3.3 The feasibility of mapping from health status to capability 

This was the first study to map from a condition-specific measure of health to a measure of 

capability. This has led to a greater understanding of the relationship between the WOMAC 

categories of pain, stiffness and physical function with the capability well-being attributes on 

the ICECAP-O questionnaire. Previous research has suggested that the ICECAP-O may only 

be a complement to health status questionnaires such as the EQ-5D-3L (Davis et al., 2013). 

However, the ability of the WOMAC categories to predict ICECAP-O attribute levels would 

suggest that the ICECAP-O is capturing something completely separate to changes in health 

status somewhat of a contradiction to the findings of Davis and colleagues (2013). 

 

10.3.4 The development of a capability objective for economic evaluations 

Previous attempts to operationalise the capability approach within health economics have 

relied purely on economic methodology to conceptualise the way a capability evaluation 

could be carried out using the QALY outcome (Cookson 2005; Bleichrodt & Quiggin 2013). 

In Chapter 7, both methods from health economics and the findings from Chapter 4 on 

empirical research within the capability approach were used to develop a new objective. This 
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objective is referred to as “sufficient capability”, which incorporates the practicability of 

economic outcomes, as well as guidance from the capability approach as to what the objective 

of a capability evaluation should entail. All outcomes tested within the objective in Chapter 7 

were also illustrated with patient data, unlike prior attempts to align the QALY measure with 

the capability approach, which relied purely on mathematical formulations and was not 

illustrated in practice using data (Cookson, 2005b; Bleichrodt & Quiggin, 2013). 

 

10.3.5 The incorporation of capability outcomes within an economic model 

The sufficient capability outcomes developed in Chapter 7 were also tested within a case 

study. The Birmingham Rheumatoid Arthritis Model (BRAM) model was used previously to 

aid decision-making in the UK. A number of potential capability outcomes that were 

developed in Chapter 7 were subsequently tested in the BRAM case study model. This was 

the first study to apply capability outcomes within an economic evaluation which analysed the 

different drug treatment strategies for rheumatoid arthritis patients. The modelling of 

capability outcomes over time within the BRAM represents the first measure of capability 

longitudinally, over a patient’s life cycle as captured through the BRAM. This case study, 

detailed through Chapters 8 and 9, offers a substantial contribution to the operationalisation of 

the capability approach compared to previous attempts in the literature. 

 

10.4 LIMITATIONS OF RESEARCH 

Whilst this was the first time that research in this area has undertaken the focus of translating 

capability questionnaires (specifically the ICECAP-O) into model outputs, it must be noted 

there are limitations with the research conducted in this thesis. The areas in which limitations 
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occur are (i) the framing of the capability application review; (ii) generalising the relationship 

between health status and capability; (iii) defining sufficient capability; (iv) methods for 

incorporating the ICECAP-O into an economic model; and (v) the BRAM model case study 

itself.   

 

10.4.1 Capability empirical review search strategy 

A limited timeframe was selected for study inclusion within the capability empirical review. 

This was done to focus on the current approaches of applying the capability approach in 

assessing well-being. Additionally, the search strategy was chosen to ease the burden of 

sifting through an insurmountable number of unrelated studies. Therefore, a search based over 

a longer time period and wider search strategy scope may have captured additional studies 

involved in this area. However, the search strategy choice and timeframe were judged to be 

suitable as the low likelihood of obtaining many additional studies, which would have had 

little benefit to the chapter objective of getting a consensus on the evaluative space and 

decision rule that applied the capability approach across disciplines. 

 

10.4.2 The relationship between health status and capability 

A relatively small sample size of 107 patients requiring joint replacement was used for the 

mapping study, although smaller mapping sample sizes have been used in practice (Brazier et 

al., 2010). Therefore, any inferences from the results of Chapter 6 must account for this 

limitation. The validity of the mapping was limited to internal validation of the dataset for 

osteoarthritis patients, with follow-up responses used to check the predictions from baseline. 

While this validation approach has precedence from a previous mapping study involving 
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WOMAC (Barton et al., 2008), the clear recommendation is that mapping functions should be 

externally validated when an external dataset is available (Dakin et al., 2013b). 

 

One study with the ICECAP-O indicated that the capability measure may be a complement 

rather than a substitute to the EQ-5D for patients of a falls prevention clinic (Davis et al. 

2012). A contrasting study has suggested that the ICECAP-O is able to capture health and 

wellbeing more generally for older hospital patients (Makai et al., 2013). No direct 

comparison with a measure used to generate QALYs was carried out in this thesis. This would 

have given a stronger justification for the use of a measure of capability well-being instead of 

a health related quality of life instrument in economic evaluations. 

 

Other mapping studies have attempted to include additional data beyond the two measures in 

the mapping process, e.g. clinical or socio-demographic data. The prediction of capability 

may have been improved slightly for the patients from WOMAC to ICECAP-O if a measure 

of psychological well-being had been included. However, this broader approach also has the 

limitation which makes such mapping algorithms less useful when only WOMAC data has 

been collected, so this was deemed an acceptable sacrifice for the research undertaken in 

chapter 6. 

 

10.4.3 Defining Sufficient Capability  

The testing of the sufficient capability methodology relied on one patient group, so a 

comparison between different population groups could not be carried out. Therefore, the 
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decision rule could not be tested between two population groups to show cases where 

different interventions would be prioritised over others. 

 

The thresholds of sufficient capability tested were set at levels between the highest and lowest 

capability levels to show how the sufficient capability methodology would work in practice. 

Developing “sufficiency” in terms of capability is likely to vary between different 

populations. However, no determination of what sufficient capability should or should not be 

was made within the thesis. 

 

Compared with previous methods of applying the capability approach, while a number of 

alternatives were tested, no specific outcome is recommended beyond the further exploration 

of the sufficient capability approach. This is in comparison with the clear objective of the 

maximisation of a specific outcome (QALYs) by other researchers (Cookson, 2005b; 

Bleichrodt & Quiggin, 2013). 

 

10.4.4 Methods for incorporating ICECAP-O into an economic model case 

study 

To incorporate the ICECAP-O into the BRAM, a mapping function between the HAQDI and 

the ICECAP-O was required. Previously a mapping between the HAQ-DI and the EQ-5D was 

used to calculate QALY gains from the different drug treatment strategies for rheumatoid 

arthritis patients within BRAM (Malottki et al., 2011).  
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While the majority of questions from the HAQ-DI were collected in the Tayside dataset, the 

questionnaire was not completed in its entirety within the mapping sample. The primary 

objective of the dataset was to develop a new Aberdeen measure of impairment, activity 

limitation and participation restriction using item response theory across a number of related 

questionnaires, resulting in HAQ-DI questions being excluded from collection (Pollard et al., 

2009).  

 

To calculate the necessary six category scores to complete a HAQ-DI overall score, some 

questions from the WOMAC and SF-36 were used as proxies. While this is far from the ideal 

scenario, these were the best data available to explore a capability measure in an economic 

model. A further limitation was that the mapping functions were validated within the baseline 

dataset. This was as a consequence of the data used to calculate the adjusted HAQ-DI was not 

collected at follow-up. Only the WOMAC questionnaire and the ICECAP-O were completed 

at 1 year and 3 year follow up. 

 

10.4.5 The BRAM case study 

Due to time and budget constraints of the Ph.D. studentship, an original case study which was 

developed from inception was outside the remit of this research project. This was primarily 

due to the lack of capability data collected over a period of time long enough to develop a 

case study and the fact that the capability measures are emerging. Therefore, a body of data 

does not already exist. Case studies with direct data collected over a reasonable time period 

are likely to have more certainty with their findings. However, this was not possible here. For 

the purposes of testing and generating capability outcomes in a model previously used to aid 
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decision-making in health, the methods adopted within the BRAM case study were deemed 

acceptable for the purposes of this thesis. The potential for a number of case studies was 

explored. However, due to the extent of the research required to carry out one case study and 

the lack of relevant ICECAP data, the BRAM12 model was the only case study carried out in 

this thesis. Ideally, an area where the capability approach is believed to be beneficial, such as 

public health interventions (Lorgelly et al., 2010a; Saith, 2011), would have been chosen for a 

case study and compared with the findings from BRAM12. 

 

Within the selected case study, only the outcomes from the BRAM model case study were 

changed. This was so that the focus was on changes from the outcome side due to the 

incorporation of the ICECAP-O into the model and not as a result of other changes which 

could have been made. Therefore, aspects within the model on the costs side, which focus on 

costs to the NHS and personal and social services only, may be broadened within a full 

capability evaluation to societal costs. This was beyond the objectives of this thesis, as its 

primary focus is on the benefit aspect of economic evaluation. 

 

The method of comparing costs with capability outcomes was the incremental cost-

effectiveness ratio (ICER). This method was used because there was no alternative metric for 

combining the changes of costs and effects from the studies explored from the capability 

literature in Chapter 4. The ICER did have the advantage of being a direct comparison with 

the previous QALY output from the original BRAM results. While alternatives to ICERs may 

be an option for a full capability evaluation, it was not investigated in any great detail here. 
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10.5 IMPLICATIONS OF FINDINGS FOR HEALTH ECONOMICS AND DECISION-

MAKERS IN HEALTHCARE 

There are a number of important implications from this research. They are (i) a new method 

for allocating resources using the capability approach as the theoretical basis; and (ii) the 

development of sufficient capability as a method of incorporating distributional concerns 

within the outcome of interest.  

 

10.5.1. A new method for allocating resources across healthcare   

This thesis offers an alternative framework for aiding decision-making in health, which 

attempts to incorporate more than health improvement into the outcome measure. For 

decision-makers interested in allocating resources across a health service, this research will be 

of particular interest to those who believe economic outcomes should capture a broader 

impact on individual well-being, rather than health only. 

 

Currently, health economic evaluations are primarily employed within the health service for 

measuring technical efficiency (i.e. choosing one of a number of potential interventions for a 

given population group). This would seem an appropriate use of the current QALY, given the 

different methods of calculating health status within QALYs (e.g. EQ5D, SF-6D, HUI3), 

making comparisons between QALYs across a health service nonsensical. While this may be 

an adequate approach for an ever expanding health service with infinite resources, the recent 

years of curbed spending within the NHS would suggest that such an approach may not be 

helpful in allocating resources efficiently, which includes the withdrawl of non-effective 

interventions. Efficiently, as understood in this thesis within the capability approach, is the 
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achievement of a sufficient level of capability for the maximum number of the population, 

given the finite resources available for a given period. When people have sufficient capability, 

resources are aimed at those with the lowest levels below the threshold of sufficient 

capability, with the aim of improving levels to a society’s given threshold point of sufficient 

capability. This methodology is focused on allocating resources in healthcare, but if sufficient 

capability was a main criterion across public services, this could allow for comparisons of 

impact of capability wellbeing between resources from different public sectors attempting to 

achieve similar goals (e.g. education versus sports funding versus health interventions for 

reducing obesity). 

 

10.5.2 Sufficient Capability and Extra-Welfarism 

The sufficient capability approach also gives an alternative method for applying the capability 

approach within health economics outside of the QALY measurement. Two notable 

conceptualisations of the capability approach within health rejected the use of the QALY 

(Ruger, 2010a; Venkatapuram, 2011), so the approach offered here may be more in line with 

the objectives of capability theorists too. Health economists who are interested in measuring 

broader benefits than health alone may also favour this approach.  

 

A number of ways of handling distributional concerns with QALYs in the current extra-

welfarist framework have been made. The Dutch approach is the inclusion of such equity 

weights within the QALY, namely the fair innings approach combined with health 

maximisation to calculate proportional shortfall (Stolk et al., 2004). Other studies have done 

similar research, albeit with different objectives from the Dutch, which has been referred to a 
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the social value of a QALY project (Baker et al., 2010). The Norwegian approach outlines 

equity considerations alongside the QALY outcome, keeping concerns from equity separate 

from the QALY score (Nord, 2012). A similar approach has attempted to develop an equity 

checklist which a decision-maker should account for as well as the QALY calculation (Culyer 

& Bombard, 2012). While there does not appear to be a general consensus about the method 

of incorporating equity information given to decision-makers in QALY outcomes, research 

like the studies just referred to would indicate that the QALY will continue to play an 

important role in aiding decision-making in health, in the short-term at least. However, it is 

argued in this thesis that the problems with the health maximising objective used for QALYs 

is down to a combination of the limited evaluative space on health alone and an inappropriate 

objective of QALY maximisation from a capability perspective. 

 

The sufficient capability approach may also allow a mechanism for the comparison across 

well-being from different areas of public policy. While questionnaires such as ICECAP were 

specifically developed for use within the health and social care setting (Grewal et al., 2006), 

the questionnaires give no direct consideration of health within the questionnaire. While some 

may see this as a disadvantage within the health setting, the flexibility of the non-specific 

measures of capability well-being may offer a truer guide as to what areas of public funding 

are contributing most to a general population’s overall well-being. The lack of a direct 

measure of health does not appear to be a problem as changes in functional health are 

captured within the ICECAP-O measure, as explored in Chapter 6. 
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Given that the capability approach is a direct critique of welfare economics, it is not so clear 

whether welfare economists will be sympathetic to the approach outlined here. However, this 

thesis has attempted to outline where the true “extra” in “extra-welfarism” can be found 

(Birch & Donaldson, 2003), within a more direct representation of Sen’s capability theory in 

an evaluation framework. 

 

10.6 FUTURE RESEARCH RECOMMENDATIONS 

While this thesis has addressed a number of issues with the applications of a capability 

approach within economic evaluation, a number of lingering questions remain following this 

research. 

 

10.6.1 The relationship between capability and health measures 

As noted in Section 10.4.3, research with the ICECAP-O questionnaire and the EQ-5D-3L 

have reported conflicting arguments about the role of the ICECAP-O as a complement (Davis 

et al., 2013) or a substitute (Makai et al., 2013) to the EQ-5D measure of health related quality 

of life. Research undertaken in Chapter 6 would lead to agreement with the latter argument of 

a substitution effect between health and capability questionnaires, considering that aspects of 

capability can be predicted from categories of pain, stiffness and physical function on the 

WOMAC Osteoarthritis Index (Mitchell et al., 2013). Given the limited sample sizes of both 

the study in this thesis and the previous studies mentioned above, future research should 

explore whether or not the ICECAP questionnaires can accurately assess changes in a health 

related measure and non-health (e.g. social care) of quality of life over time. 
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One method of exploring this relationship further would be the “probabilistic mapping” 

approach (Le & Doctor, 2011). A relatively large dataset would be required to test the 

substitution ability of a measure of capability with a measure of health related utility. This 

framework will also be useful to validate the WOMAC to ICECAP-O predictions for joint 

replacement patients when a larger dataset is available. The probabilistic framework produced 

lower error statistics than OLS or the response mapping approach from SF-12 to EQ-5D (Le 

& Doctor, 2011). 

 

It is also important to note that the ICECAP-O and other capability questionnaires applied in 

health research have so far looked at measuring capability or measuring functioning. As was 

shown in the review of capability applications in Chapter 4, no attempt has been made to 

directly incorporate the third tenet of the capability approach within questionnaires, i.e. 

individual agency (see Section 3.2.4). While research has been undertaken to measure agency 

goals from pre-existing datasets (Alkire, 2005; Ibrahim & Alkire, 2007; Burchardt, 2009), 

little research has been undertaken on the combination and trade-offs of agency enhancement 

with capability and functioning to assess the overall well-being of an individual. How this 

concept of agency relates to health related quality of life could also provide an interesting 

avenue for future research. 

 

10.6.2 Defining Sufficient Capability for a society 

The sufficient capability approach offers a new rationale for the implementation of capability 

instruments within economic evaluations. An illustrative example of the sufficient capability 

outcomes was presented in Chapter 7, with a direct application through mapping in BRAM in 
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Chapter 9. However, a number of questions about the application of the newly developed 

methodology for health economic evaluations remain. 

 

The sufficient capability approach applied here used the ICECAP-O (for 65 years), as this was 

the most developed questionnaire of the ICECAP family at the time of this research. The 

ICECAP-O questionnaire values also relied on the population age group the questionnaire is 

aimed at, i.e., the over 65s (Coast et al., 2008a). Attempts to apply the approach across a 

health service would necessitate a questionnaire more applicable to the general population, 

such as the ICECAP-A (for adults aged 18 and over) (Al-Janabi et al., 2012a). However, there 

is concern about how older people would answer the broader questionnaire, as the over 65 

year olds struggled to interpret the achievement and progress category on the ICECAP-A (Al-

Janabi et al., 2013). A mapping between the ICECAP-O and the ICECAP-A may allow for 

older people to complete the questionnaire developed specifically for them, yet be able to 

compute meaningful comparison with the rest of the general adult population’s important 

capabilities.  

 

While the case study showed how capability outcomes could be implemented within 

economic models, it was beyond the scope of the case study to ascertain the usefulness of a 

charge in capability outcomes for decision-makers. While it did take some time for 

willingness to pay thresholds of a QALY to emerge (McCabe et al., 2008), attempts are 

currently being made to systematically develop thresholds that decision-makers use to justify 

policy decisions on the basis of cost-effectiveness (Claxton et al., 2013). However, a similar 

undertaking to that of Claxton and colleagues (2013) was beyond the scope of this thesis, 



 

316 
 

which focused on developing a capability methodology for evaluation, as well as how 

capability instruments could be applied within economic models with limited data through 

mapping. Future research could qualitatively explore decision-makers views on the 

meaningfulness in changes of outcome measures such as Years of Sufficient Capability 

(YSC) for patients in the health service. 

 

Another area for further research which would take the findings from this thesis forward 

would be an example of outcome results between interventions. While the cost per additional 

QALY is the favoured method by NICE to compare outcomes, alternative methods for 

prioritising resources such as league tables may also shed light on how a sufficient capability 

approach may lead to different priority orderings across a health service. Ideally, this would 

present a scenario where capability outcomes show different results from QALY outcomes, to 

show that the capability approach offers an alternative that does not result in the same 

orderings as the QALY outcome. This is a method which has been used by advocates of the 

contingent valuation methodology, which have attempted to show differences in orderings 

between willingness to pay surveys and QALY outcomes (Sach et al., 2007). 
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10.7 CONCLUSION 

The research presented in this thesis has attempted to implement the capability approach 

within an evaluation framework, something which was deemed impossible twenty years ago 

(Sugden, 1993). A sufficient capability methodology was developed from multidimensional 

poverty methodology to generate capability outcomes from the ICECAP-O capability 

questionnaire. This thesis sheds light on the relationship between health and capability 

questionnaires, showing that some questions of a broader measure of well-being than health 

can be estimated from condition-specific health questionnaires. While this thesis has done 

much to implement the capability approach within an evaluation framework, further research 

is required to show if the sufficient capability methodology offers a practical alternative to the 

current methodology applied in health economic evaluations currently. 

 

From this research it can be said that condition-specific health status categories of pain, 

stiffness and physical function on the WOMAC questionnaire are able to predict the majority 

of capability attributes captured on the ICECAP-O for arthritis patients requiring joint 

replacement. The existence of this relationship allowed the prediction of relevant outcomes 

for a capability evaluation to be predicted from a BRAM model. However, further research is 

required on defining sufficient capability for a given society before this approach to allocating 

resources could be implemented across a health service. More research is also required to 

show whether a shift to the sufficient capability approach would lead to any change in priority 

given to certain interventions over others, compared with the current health maximisation 

approach used with health status instruments like the EQ-5D to generate QALY outcomes.  
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Appendix 1: The ICECAP-O Questionnaire(Coast et al., 2008a) 

 ABOUT YOUR QUALITY OF LIFE 

   

    By placing a tick (ü) in ONE box in EACH group below, please indicate which statement best describes your 

quality of life at the moment. 

1. Love and Friendship       

I can have all of the love and friendship that I want      4 

I can have a lot of the love and friendship that I want     3 

I can have a little of the love and friendship that I want      2 

I cannot have any of the love and friendship that I want     1 

        

        

2. Thinking about the future      

I can think about the future without any concern     4 

I can think about the future with only a little concern     3 

I can only think about the future with some concern     2 

I can only think about the future with a lot of concern     1 

        

        

3. Doing things that make you feel valued      

I am able to do all of the things that make me feel valued     4 

I am able to do many of the things that make me feel valued     3 

I am able to do a few of the things that make me feel valued      2 

I am unable to do any of the things that make me feel valued      1 

        

        

4. Enjoyment and pleasure      

I can have all of the enjoyment and pleasure that I want     4 

I can have a lot of the enjoyment and pleasure that I want     3 

I can have a little of the enjoyment and pleasure that I want     2 

I cannot have any of the enjoyment and pleasure that I want      1 

        

        

5. Independence      

I am able to be completely independent     4 

I am able to be independent in many things     3 

I am able to be independent in a few things     2 

I am unable to be at all independent      1 
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Appendix 2: Data Extraction Sheet for Capability Application Review 

Criteria Justification 

Name of author(s), title of study, year of 

publication 

Summary information necessary for descriptive 

statistics 

Are details available on the type of the attributes 

within the capability related measure? 

Understanding the components of capability 

related measures across discipline 

Type of application of the capability approach? 

For example poverty and well-being assessment 

in advanced economies. 

The Robeyns’ (2006) groups of studies where the 

capability approach has been applied should help 

to analyse similar studies together. 

Was the capability related measure developed for 

a specific context? If so, which context? 

It has been argued by those who have applied of 

the capability approach that measures can be 

developed to address a specific policy question 

Country study conducted Can the study findings be applied in a UK 

setting? 

Was the study country/area specific or cross-

national/disciplinary? Which country and what 

area of focus?  

It is important to ascertain the potential for 

interdisciplinary research, as areas which are 

applied within a number of fields/countries, may 

be more adaptable to a health analysis setting 

Are comparisons made between different 

population groups? 

An important role in allocating resources is the 

commensurate nature of population comparisons 

Objective of study? Health maximisation, poverty reduction etc... 

Are decision criteria/rules discussed? 

What methods were used? 

If a measure has been promoted within a study, 

do the authors suggest how decision-makers 

should interpret such results for aiding decision-

making? 
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Appendix 3: Studies included in review of capability applications 

Authors Year Wave Search 

cat. 

Group Region Focus Attributes Aggregation Objective/Decision Rule 

(Grewal et al., 
2006) 

2006 1 A1 x. 1 C Attachment 
Security 

Role 

Enjoyment 
Control 

ICECAP-O Index of capability versus preference-based measure of 
health related utility 

(Walker, 2006) 2006 1 A1 viii. 4 C Autonomy 

Knowledge 

Social Relations 
Respect and recognition 

Aspiration 
Voice 

Bodily Integrity and bodily health 

Emotional integrity and emotions 

Education 

capabilities  

gender equity in capability & equality of capabilities in 

education 

(Anand & Santos, 
2007) 

2007 1 A2 vi. 1 F Sexual Assault 
Domestic Violence 

Violence Assault 

(3 attributes measured across eight 
indicators) 

OCAP capability 
indicators  

N/A 

(Distaso, 2007) 2007 1 A1 i. 2 F Consumption 

Income Distribution 
Life Expectancy (boys) 

Life Expectancy (Girls) 

Health 
Education 

Employment 

Pollution 
Aesthetic and cultural values 

Multidimensional 

sustainability 
wellbeing index  

Index of sustainability (-1-+1) 

(Clark & Qizilbash, 

2008) 

2008 1 B1 iii. 4 F Clean water 

Health 

Access to health care 
Housing 

Jobs 

Education 
Freedom 

Nutrition 

Safety 
Self-worth and respect 

Survival  
Religion 

"core" poverty Identifying the core poor as a priority 

(Coast et al., 2008a) 2008 1 A1 x. 1 C (same as Grewal et al. 2006) ICECAP-O Attributes are valued on a 1(full capability) to 0 (no 

capability) scale. Preference expressed for CCA 
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Authors Year Wave Search 

cat. 

Group Region Focus Attributes Aggregation Objective/Decision Rule 

(Krishnakumar & 

Ballon, 2008) 

2008 1 A1 i. 6 F Knowledge 

Living conditions 
(2 basic capabilities measured across 

six indicators) 

Capability Indices 

(CI) 

Structural equation modelling approach to measuring the 

influences on capabilities 

(Murphy & 

Gardoni, 2008) 

2008 1 B3 iv. 8 C N/A N/A Capability assessed by two separate thresholds. Minimum 

levels of capability attainment acceptable after a hazard. It 
can be tolerable for some individuals to fall below 

acceptable threshold, so long as lower capability attainment 

is temporary, reversible, and probability of falling below 
tolerable threshold is sufficiently small 

(Wagle, 2008) 2008 1 A1 iv. 5 F Education 

Condition of Health 
Treated with respect 

Occupational prestige 

Employment industry 

The multidimensional 

poverty model 

Across measures of economic well-being, social inclusion 

and capability: poverty is rated as follows: abject poor, very 
poor, poor and non-poor 

(Walker, 2008) 2008 1 A1 viii. 1 C Knowledge 

Social Relations 

Critical Thinking 
Imagination and empathy 

Recognition and respect 

Active and experiential learning 
Autonomy 

Confidence 

Active Citizenship 

Deliberative dialogues 

Having economic opportunities 

Functional 

capabilities  

Equality in capabilities for all students 

(Anand et al., 2009) 2009 1 A2 iv. 1 F Nussbaum’s 10 central human 

capabilities (see Table X) 
(measured over 64 indicators) 

OCAP Capability 

indicators  

N/A 

(Burchardt, 2009) 2009 1 B3 iv. 1 A N/A N/A A definition called "capability as autonomy", to include the 

conditions in which goals, aspirations and preferences are 
formed 

(Di Tommaso et al., 

2009) 

2009 1 A2 vi. 2 F Bodily health 

Bodily integrity 

(measured across three indicators) 

Sub-section of 

Nussbaum's central 

human capabilities 

N/A 

(Hobson & Fahlén, 

2009) 

2009 1 A1 vii. 2 F Working times 

Flexibility 

Employment situation 
Perceived economic well-being 

 

 
 

 

 

Measures of Work 

Family Balance in the 

European Social 
Survey 

Shifting focus of WFB from activation and increased 

productivity to measures of agency freedom and the 

enrichment of the quality of life 
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Authors Year Wave Search 

cat. 

Group Region Focus Attributes Aggregation Objective/Decision Rule 

(Kerstenetzky & 

Santos, 2009) 

2009 1 A1 iii. 6 F Be well-sheltered 

Be healthy 
Do gratifying work 

Enjoy good schooling level 

Have protected children 
Be free from hunger and 

undernourishment 

Dress adequately 
Enjoy access to public services 

Not suffer discrimination 

Live without fear 
Participate in community life 

Participate in the associative life of the 

city 
Be happy and proud oneself 

Index of Freedom 

(IF) 

Poverty as insufficiency of basic capabilities 

(Rosano et al., 

2009) 

2009 1 A1 v. 2 F Income 

Personal assets 
Property 

equivalent economic 

situation indicator 
(ISEE) -  

Equivalence scales to give the true extent of poverty versus 

traditional poverty lines 

(Wagle, 2009) 2009 1 A1 iv. 5 F Educational attainment 

Degree 

Health condition 
Occupation prestige 

Capability Indicators  Arbitrary thresholds of poverty. Poor in one dimension = 

capability deprivation 

(Young, 2009) 2009 1 A1 viii. 8 C Functional life skills learning 

Cognitive life skills learning 

Interpersonal like skills learning 

Personal life skills learning as agency 

freedom 
Cross-cutting basic capabilities 

Basic capability from 

learning  

A threshold of basic learning 

(Addabbo et al., 

2010) 

2010 1 A1 vi. 2 F Healthy life 

Safety 

Knowledge 
Emotions 

Integration and affiliation 

Expression 
Participation 

Gender Budgets gender budgets could become a tool for assessing the gender 

division of labour, the distribution of resources and the share 

of individual and public responsibilities 

(Barrientos, 2010) 2010 2 B1 iii. 6 F Housing  

Employment 

Health  

Income 

Household dynamics 
Education 

Registration 

Basic threshold of 

social protection 

Chie Solidario aims to equalise capability by ensuring the 

poorest can achieve a minimum set of basic functionings 

(Clark & Hulme, 
2010) 

2010 1 B3 iv. 8 C N/A N/A Making a case for the incorporation of time into the 
measurement of poverty, often neglected.  
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Authors Year Wave Search 

cat. 

Group Region Focus Attributes Aggregation Objective/Decision Rule 

(Ferrer & Carrasco, 

2010) 

2010 1 A1 x. 8 C 18 Questions related to capability for 

changes in diet or physical activity 

Assessing Patients' 

Capability in Diet 
and Physical Activity 

Clinical success depends on events outside the control of the 

health care system: patient's ability to manage their health 
behaviours should be of focus 

(Floro & 

Pichetpongsa, 2010) 

2010 1 B1 vi. 3 F Personal income 

Work intensity 

Education attainment 

Individual well-being 

index  (WBI) 

Poverty line measures of income do not show the effect and 

work effort of these home-based workers. Improvement 

through WBI (0-1) more N.B. 

(Gardoni & 

Murphy, 2010) 

2010 2 A1 i. 3,5 F Longevity 

Physical and mental health 

Affiliation and mobility 
Command over resources 

(measured across 8 indicators) 

Disaster Impact Index 

(DII)  

0-1 (no consequences-maximum consequences) 

(Jordan et al., 2010) 2010 1 A1 iv. 7 F Employment 

Income 
Wealth 

Income Passivity 
Health Safety 

Housing 

Basic Infrastructure 
Education 

Social Capital 

Governance 

Cape York Institute 

for Policy and 
Leadership 'capability 

indicators' 

Statistical equality between indigenous and non-indigenous 

and cultural differences cannot be assumed away 

(Kleine, 2010) 2010 1 A1 ix. 6 C Principal: 
Choice 

Secondary: 

Easier communications 
Increased knowledge 

Greener environment 

Increased income 
Increased mobility 

More time 

More voice 
More autonomy 

Choice Framework Empowering consumers and producers in decision-making 
through the Choice Framework 

(Murphy & 

Gardoni, 2010) 

2010 1 A3 iv. 8 C N/A N/A A just society maximises the variability within groups and 

minimizes the variability among groups 

(Roelen et al., 

2010) 

2010 1 B1 iii. 3 F Education poverty 

Health poverty 
Shelter poverty 

Water and sanitation poverty 

Child work 
Leisure poverty 

Social inclusion and protection poverty 

 
 

 

Child poverty index 

for Vietnam: 

Poverty cutoff in two dimensions, normalised child poverty 

gap versus headcount 
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Authors Year Wave Search 

cat. 

Group Region Focus Attributes Aggregation Objective/Decision Rule 

(Alkire & Foster, 

2011a) 

2011 1 A1 i. 3, 5 F United States: 

Health status 
Health insurance 

Income 

Education 
Indonesia: 

Expenditure 

Health measured as Body Mass Index 
Years of schooling 

Multidimensional 

Poverty Index (MPI) 

Reducing unfreedoms 

(Anand et al., 2011) 2011 1 A1 i. 6 C Health 

Freedom of Political Expression 

Freedom of Political Participation 
Freedom of Religion 

Freedom of Thought 
Emotional Capabilities 

Security 

Environment and Social Relations 
Discrimination Outside of Work 

Discrimination at Work 

Nehring-Puppe type 

index  

count of dimensions where above a threshold level 

(Arndt & Volkert, 

2011) 

2011 1 B2 iv. 2 F Social opportunities 

Economic Facilities 
Political Freedoms 

(measured across 13 indicators) 

German Poverty and 

Wealth Reports 

N/A 

(Bérenger & 

Verdier-Chouchane, 

2011) 

2011 1 A1 vi. 8 F Health 

Education 

Participation 

(across six indicators) 

The Relative Women 

Disadvantage Index 

combined with 

Womens Quality of 
Life Index  -  

a high disparity that disadvantages women) to 1 (no 

disparity) 

(Beyazit, 2010) 2011 1 B3 iv. 8 C N/A N/A Moving away from sole focus of monetary gain 

(Binder & Broekel, 

2011) 

2011 1 A1 iv. 1 F Being happy 

Being educated 
Being healthy 

Being nourished 

Being well-sheltered 
Having satisfying social relations 

basic functionings':  Conversion efficiency: converting resources into achieved 

functioning 

(Burchardt & 

Vizard, 2011) 

2011 1 A1 iv. 8 F Life 

Physical security 

Health 
Education and learning 

Standard of living 

Productive and valued activities 
Participation, influence, voice 

Individual, family and social life 

Identity, expression, self-respect 

The Equality and 

Human Rights 

Commission 

Human Rights in terms of the achievement of substantive 

freedoms and opportunities below a minimum threshold 
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Legal security 

Authors Year Wave Search 

cat. 

Group Region Focus Attributes Aggregation Objective/Decision Rule 

(Grunfeld et al., 

2011) 

2011 2 A1 ix. 3 C Health 

Agriculture output 
Agriculture income 

Education 

Road improvements 

Capability, 

Empowerment, and 
Sustainability 

virtuous spiral model 

(CESVS).  

The CES virtuous spiral model assumes a minimum set of 

capabilities to make effective use of ICTS 

(Hobson et al., 

2011) 

2011 2 A1 vii. 2 A Employment and working time 

Parental leave 

Work environment and work culture 

Agency and 

capabilities to 

achieve a work-life 

balance 

Agency freedom through work-life balance (WLB) through 

flexibility, rights to reduce hours and parental leave 

(Kivunike et al., 

2011) 

2011 1 B2 ix. 4 F Social opportunities 

Economic facilities 

Political freedoms 

Instrumental 

Freedoms 

n/a 

(Kleine, 2011) 2011 1 A1 ix. 1,6 C (same as Klein 2010) Choice Framework Empowering consumers and producers in decision-making 

through the Choice Framework 

(Mabsout, 2011) 2011 1 A1 x. 4 C Education 

Earnings share 

Control over earnings 
Decision-making 

health functioning 

model 

Shortfalls in health functioning, in relation to the decision-

making role of women 

(Maddox & 

Esposito, 2011) 

2011 2 B3 viii. 8 F N/A N/A Minimum threshold of functioning (sufficiency) versus a 

dichotomy split literate/illiterate 

(Matsuyama & 

Mori, 2011) 

2011 1 A3 iv. 8 C N/A N/A Distribution of goods equalizing well-being freedom 

(achievement), the total amount of goods being fixed. 

(Nguefack-Tsague 

et al., 2011) 

2011 2 A2 i. 8 F Life expectancy 

Education 
GDP 

HDI N/A 

(Reitinger et al., 

2011) 

2011 1 A2 vii. 8 C Life 

Knowledge and aesthetic experience 
Work and play 

Friendship 

Self-integration 
Self-expression 

Transcendence 

Fairness 

Area of Protection 

(AoP) 

N/A 

(Renouard, 2011) 2011 1 B1 vii. 8 C To be integrated into networks 

To commit oneself to a project within a 

group 

To have specific attachments to others 
To try and value others’ objectives 

considering them as ends 

 
 

Relational Capability  The maximisation of relational capability for Corporate 

Social Responsibility 
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Authors Year Wave Search 

cat. 

Group Region Focus Attributes Aggregation Objective/Decision Rule 

(Smith & Barrett, 

2011) 

2011 2 B2 viii. 4 F Freedom from hunger during a school 

day 
Ability to meet financial costs of 

primary education 

Freedom from need to be self-reliant, 
economically, emotionally or 

practically 

Opportunities to pursue primary 
education whilst living close to family 

Opportunity to use language of 

instruction outside of school or 
opportunity to be schooled in language 

used in pupil’s community 

Opportunity to study or read at home 

Basic Capabilities in 

education quality 

N/A 

(Tikly & Barrett, 

2011) 

2011 1 B2 viii. 4 C Inclusion 

Relevance 

Democratic 

Measure of good 

quality education 

N/A 

(Al-Janabi et al., 
2012a) 

2012 1 A1 x. 1 C Stability 
Attachment 

Autonomy 

Achievement 
Enjoyment 

ICECAP-A Health status an influence on capability well-being, not 
over-riding priority 

(Ansari et al., 2012) 2012 1 A3 iii. 8 C N/A N/A Bonding and Bridging social capital to enhance capabilities 

(Arndt et al., 2012) 2012 2 B1 iii. 3,4 F Severe water deprivation 

Severe sanitation facilities deprivation 
Severe shelter deprivation 

Severe education deprivation 

Severe information deprivation 

Welfare indicators  First order dominance 

(Callander et al., 

2012b) 

2012 1 A1 iv. 7 F Income 

Health  

Education 

Freedom Poverty 

Measure  

Not in Poverty, At risk of Freedom Poverty, Financial 

Poverty, Freedom Poverty, Extreme Poverty.  

(Callander et al., 
2012c) 

2012 1 B1 iv. 7 F (same as Callander et al. 2012b)  Freedom Poverty 
Measure  

(Not in Poverty, At risk of Freedom Poverty, Financial 
Poverty, Freedom Poverty, Extreme Poverty.)  

(Callander et al., 
2012a) 

2012 2 A1 iv. 7 F (same as Callander et al. 2012b) Freedom Poverty 
Measure   

Focus on multiple deprivations rather than income poverty 
solely 

(Hatakka & 

Lagsten, 2011) 

2012 2 A2 ix. 2 F Educational 

Personal 

Professional 
(measured across 8 indicators) 

Capability set from 

internet use  

N/A 

(Kelly, 2012) 2012 1 A3 viii. 1 C N/A N/A Capability focus rather than effectiveness 
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Authors Year Wave Search 

cat. 

Group Region Focus Attributes Aggregation Objective/Decision Rule 

(Kleine et al., 2012) 2012 1 B2 ix. 1,3,6 A (same as Kleine 2010) Choice Framework N/A 

(Lewis, 2012b) 2012 1 B1 x. 5 C N/A Three questionnaires 

suggested: 1. 
Residential 

Environment 

Assessment Tool 
(REAT) 2. Design for 

Health (DFH) 3. 

System for Observing 
Play and Leisure 

Activity (SOPLAY) 

Equality of Capabilities 

(Lewis, 2012a) 2012 1 A1 x. 5 C N/A System for Observing 

Play & Leisure 
Activity in Youth 

(SOPLAY) and 
System for Observing 

Play & Recreation in 

Communities 
(SOPRAC) 

Built Environment Capability 

(Maguire et al., 

2012) 

2012 1 B2 viii. 5 C Practical reasoning 

Educational resilience 

Knowledge and imagination 
Learning disposition 

Emotional integrity 

Social relations 
Respect, dignity and recognition 

Arts Education 

Pathway Model  

None as such (1 to 5 strongly disagree: 5 strongly agree on 

questions) 

(McAllister et al., 

2012) 

2012 2 B3 x. 1 A N/A N/A Trade-offs between empowerment and health status 

(McLean & Walker, 

2012) 

2012 1 A2 viii. 4 F Informed vision 

Affiliation 
Resilience 

Social and collective struggle 

Emotional awareness 
Integrity 

Assurance and confidence 

Knowledge and practical skills 

Public-Good 

Professional 
Education Index' 

Education of professionals orientated to poverty reduction 

and the public good 

(Netten et al., 2012) 2012 2 B1 x. 1 F Personal cleanliness and comfort 

Accommodation cleanliness and 

comfort 
Food and drink 

Safety 

Social participation and involvement 
Occupation 

Control over daily life  

ASCOT SC-QALY ('ideal' social care state-death) 
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Dignity 

Authors Year Wave Search 

cat. 

Group Region Focus Attributes Aggregation Objective/Decision Rule 

(Nikiema et al., 

2012) 

2012 1 A1 x. 4 C Knowing where to go to seek care 

Getting permission to go 
Getting money for treatment 

Distance to health facility 

Having to take transportation 
Not wanting to go alone 

Concern that there may not be a female 

health provider 

The index of 

perceived ability to 
overcome healthcare 

seeking   

Having no problems on the women's perceived ability to 

access health care 

(Norcia et al., 2012) 2012 1 B2 iii. 2 F A place for shelter and protection Functioning well-

being 

N/A 

(Notten & Roelen, 

2012) 

2012 2 B1 i. 1,2 F Housing 

Neighbourhood 

Basic services 
Financial resources 

(measured across 13 indicators) 

Deprivation 

indicators  

Absolute adjusted headcount with a cumulative threshold of 

one deprivation. 

(Nussbaumer et al., 
2012) 

2012 2 B1 i. 4 F Cooking 
Lighting 

Services provided by means of 

household appliances 
Entertainment/education 

Communication 

(measured across six indicators) 

Multidimensional 
Energy Poverty Index 

(MEPI) 

Energy poverty minimisation 

(Parks, 2012) 2012 1 B1 iii. 6 F Health 
Education 

Employment 

Income 
Housing and living environment 

Family and community life 

Transport and communication 
Participation 

(measured across 40 indicators) 

Human achievement 
index (HAI) 

sufficiency economy 

(Peris et al., 2012) 2012 1 A2 ii. 6 A Who are we? 
What problems does our community 

have? 

Which of these problems are about our 

natural resources? 

What is the most important problem we 

want to act on? 
What work do we have to do to 

improve our problem? 

What do we hope the future will be like 
after the project? 

El Almanario - A 
Small Grants 

Programme (SGP) 

tool 

Empowering communities 
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Costs of the projects to do the jobs we 

have planned and the months in which 
each job will be done. 

Authors Year Wave Search 

cat. 

Group Region Focus Attributes Aggregation Objective/Decision Rule 

(Perrons, 2012) 2012 1 A1 iv. 1 F Health 

Education 

Income 

Regional 

Development Index 

(RDI) 

Comparable to the HDI 

(Van Ootegem & 

Verhofstadt, 2012) 

2012 1 A2 iv. 2 C Happy life 

Achievement of dreams and goals 

Healthy life 
Education 

Information and culture 

Social life 
Environment 

Personal integrity 

Life Domains  N/A 

(Walker, 2012) 2012 2 A3 viii. 8 C N/A N/A Capability approach advanced opposed to human capital 
approach in reducing education inequality 

(Wust & Volkert, 
2012) 

2012 2 A1 iv. 2 F Education/Leisure 
Health 

Social Participation 

Income Poverty 

Multidimensional 
childhood capability 

deprivation 

Accounting for more than financial poverty 

Author: First Author; Year: Year of Publication; Group: Thematic Grouping of studies within similar subject area; Focus: Aspect of the Capability Approach study focused on; 

Thematic Groups: i. General assessment of Human Development, ii. Assessing small scale development projects, iii. Identifying the poor in developing countries, iv. Poverty and well-being assessment in advanced 

economies, v. Deprivation of disabled people, vi. Assessing gender inequalities, vii. Debating policies, viii. Education, ix. Technology, x. Health 

Focus: C, Capabilities; F, Functioning; A, Agency 

Region: 1. UK; 2, Other Europe; 3. Asia; 4. Africa; 5. North America; 6. South and Latin America; 7. Oceania; 8. Non-specific 
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Appendix 4: Studies excluded at the second stage of categorisation 

Author  Year Wave Search 

Classification 

Group Primary 

Focus 
Region Primary Focus of Study Reason for exclusion 

(James, 

2006) 
2006 1 A4 ix. F 8 This paper shows how measuring the 

benefits of the internet in developing 

nations can be captured through Sen's 

functionings approach. 

This study was an ethnographic study and no 

measure or decision-rule was presented within 

this study. 

(Hopper, 

2007) 
2007 1 A4 x. C 5 This paper looks at the capability 

framework to understand recovery from 

schizophrenia. 

This study offers no measure or decision rule so 

is excluded from the review. 

(Alkire, 

2008) 
2008 1 B4 iv. F 8 This book chapter look at methods as to 

how dimensions of multidimensional 

poverty measures should be chosen. 

The focus of this review is on already developed 

measures and methods of aggregation. It is 

assumed that choosing attributes has already 

taken place, so this research is excluded from 

this study. 

(Betti & 

Verma, 

2008) 

2008 1 B4 iv. F 2 This study looks at methods of 

measuring monetary and non-monetary 

benefits of poverty using fuzzy set 

theory. 

While the paper talks about methods for 

measuring well-being, it is not directly linked to 

applying the capability approach and is not 

considered any further for this review. 

(Harreveld 

& Singh, 

2008) 

2008 1 B4 viii. C 7 This study aims to demonstrate that the 

capability approach provides a useful 

framework for interpreting the 

brokering of learning 

No measurement of capability is offered in this 

paper. Whilst the capability approach is 

recommended, it is not clear from this study 

what decision rule could be in place from this 

paper 

(Hulme & 

McKay, 

2008) 

2008 1 B4 iii. F 8 This book chapter looks at methods of 

identifying and measuring chronic 

poverty measures 

This chapter reviews previous applications, but 

does not offer a unique measure, nor decision 

rules which such a measure should be based on. 

Therefore, this research is excluded from this 

review 

(Krishnaku

mar & 

Nagar, 

2008) 

2008 1 B4 iv. F 8 This study looks at the latent variable 

models used to weight and aggregate 

unobservable variables 

Whilst related to measures proposing capability 

indices, this paper does not provide a measure or 

decision rule, but a review of the statistical 

techniques used 

(Lessmann, 

2009) 
2009 1 B4 iv. C 8 This paper compares the theory of the 

capability approach with the conditions 

of life approach 

No measurement of capability or decision rule is 

suggested. A critique of the CA is offered where 

time needs to be adopted closer within the CA 
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Author  Year Wave Search 

Classification 

Group Primary 

Focus 
Region Primary Focus of Study Reason for exclusion 

(Cornelius 

& Wallace, 

2010) 

2010 2 A4 iv. C 1 This paper offers an attempt of 

conceptualising the capability approach 

for assessing cross-sector urban 

regeneration projects, with the impact 

on those of greatest disadvantage as a 

priority 

No measure of capability or decision rule is 

discussed in this paper, as it offers an early 

formulation of how the capability approach 

could be applied for assessing cross-sector 

regeneration projects 

(Lorgelly 

et al., 

2010a) 

2010 1 A4 x. C 8 This paper provides a review of public 

health outcomes and the approach to 

capability in health economics 

No unique measure or decision rule is put 

forward within this paper 

(Binder & 

Coad, 

2011) 

2011 1 A4 iv. F 1 This study investigates the circulatory 

problem of Sen's capability approach: 

individual resources, conversion factors 

and valuable functionings endogeniety. 

This is tackled econometrically using 

reduced-form vector autoregressions. 

They find that income and being happy 

can be considered both as a functioning 

and resource for other functionings. 

Being well-sheltered and having 

satisfying social relations are 

independent of other influences here 

This paper looks at the relationship between 

different functionings, rather than a particular 

outcome measure or decision rule 

(Gries & 

Naudé, 

2011) 

2011 1 B4 vii. C 8 This paper developed an 

entrepreneurship model based on the 

capabilities approach 

While this study looked at the role of 

entrepreneurship in developing capability, it did 

not develop an index as such, nor how such an 

index could be used to aid decision-making 

(Mrcela & 

Sadar, 

2011) 

2011 2 A4 vii. C 2 This study looks at Slovenian parents 

work-life balance effect on their 

capabilities. The qualitative study is 

primarily interested in the gender 

inequality of roles for the parents 

No measure of capabilities to focus on or 

decision rule is given within this study, so it is 

excluded from the review 

(Vaughan, 

2011) 
2011 1 A4 ix. C 7 This study looks at the role of ICT4D 

within indigenous communities in 

Australia 

The paper does not develop attributes to use or 

discuss how such a measure could be use to aid 

decision-making, so it was excluded 

(Wang, 

2011) 
2011 1 A4 viii. C 3 This paper set out to measure social 

exclusion through the capability 

approach and Sen's definitions of 

deprivation (constitutive deprivation, 

instrumental deprivation, active  

Paper has no measure of capability embedded 

within study or no decision rule beyond 

inequality measurement 
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deprivation, passive deprivation).  

Author  Year Wave Search 

Classification 

Group Primary 

Focus 
Region Primary Focus of Study Reason for exclusion 

(Decancq 

& Lugo, 

2012) 

2012 1 A4 i. F 8 Eight types of weighting structure were 

explored: frequency; statistical; most-

favourable; equal or arbitrary; expert 

opinion; price based; self-stated; 

hedonic 

While Decancq provides an illuminating review 

of methods to weight indices, this is not the 

primary focus of this review, so has been 

excluded 

(Fertig, 

2012) 
2012 2 A4 viii. C 4 This paper explores the role of 

increased capability and agency in 

converting children's functioning 

achievement 

The paper does not offer a measure of capability 

or a decision rule as to what should be the 

objective of such an evaluation. 

(Foster et 

al., 2012) 
2012 2 A4 iv. F 8 This paper examines the robustness of 

rankings from multidimensional indices 

such as the Human Development Index 

(HDI), Index of Economic Freedom and 

the Environmental Performance Index. 

While previous research showed 

redundancy when high correlation 

existed between indicators, this paper 

suggests that higher correlations are 

associated with more robust rankings 

The paper is not directly linked to the capability 

approach, but looks at the method of aggregation 

of the HDI as well as a number of indices. 

Therefore, the paper is excluded from the 

review. 

(Trani et 

al., 2012) 
2012 3 B4 viii. C 3 This paper argues against viewing 

education as a basic commodity, which 

is not appropriate within Conflict-

Affected Fragile States (CAFS) such as 

Afghanistan and that an assessment in 

line with the capability approach would 

encourage children with disabilities to 

participate more in education 

This paper offers no methods for measuring 

capabilities or a decision rule of priority, so is 

excluded from the remainder of the review 

(Walby, 

2012) 
2012 1 B4 iv. F 1 This presents a critique of Sen's 

capability approach. It believes that the 

focus of equality could be overturned 

by using Sen's choice theory 

This study is a critique of the capability 

approach, which does not inform outcome 

measurement or decision rules, so has been 

excluded 
 

Author: First Author; Year: Year of Publication; Group: Thematic grouping of studies within similar subject area; Focus: Aspect of the Capability Approach study focused on; 

Thematic Groups: i. General assessment of Human Development, ii. Assessing small scale development projects, iii. Identifying the poor in developing countries, iv. Poverty and well-being assessment in advanced 

economies, v. Deprivation of disabled people, vi. Assessing gender inequalities, vii. Debating policies, viii. Education, ix. Technology, x. Health 

Focus: C, Capabilities; F, Functioning; A, Agency 

Region: 1. UK; 2, Other Europe; 3. Asia; 4. Africa; 5. North America; 6. South and Latin America; 7. Oceania; 8. Non-specific
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Appendix 5: Western McMasters and Ontario (WOMAC) Osteoarthritis Index  

During the past 48 hours... 

 None 
(0) 

Mild 
(1) 

Moderate 
(2) 

Severe 
(3) 

Extreme 
(4) 

PAIN: How much pain have you had... 
1. When walking on a flat surface?      

2. when going up or down stairs?      

3. at night while in bed?      

4. while sitting or lying down?      

5. while standing?      

STIFFNESS : How severe has your stiffness been... 
6. after you first wake up in the morning?      

7. after sitting or lying down or while resting 

later in the day? 

     

PHYSICAL FUNCTION: How much difficulty have you had... 
8. when going down the stairs?      

9. when going up the stairs?      

10. when getting up from a sitting position?      

11. while standing?      

12. when bending to the floor?      

13. when walking on a flat surface      

14. getting in or out of a car, or getting on or 

off a bus? 

     

15. while going shopping?      

16. when putting on your socks or panty hose 

or stockings? 

     

17. when getting out of bed?      

18. when taking off your socks or panty hose 

or stockings? 

     

19. while lying in bed?      

20. when getting in or out of the bathtub?      

21. while sitting?      

22. when getting on or off the toilet?      

23. while doing heavy household chores?      

24. while doing light household chores?      

Note: not actual WOMAC Questionnaire layout. Above is truncation of actual questionnaire structure 

 

(for original WOMAC questionnaire, see Bellamy (2004)) 
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Appendix 6: The HAQ-DI (adjusted from Barton et. al., 2004a) 

We are interested in learning how your illness affects your ability to function in daily life.   
Please feel free to add any comments at the end of this 
form      
PLEASE TICK THE ONE RESPONSE WHICH BEST DESCRIBES YOUR USUAL ABILITIES OVER THE 
PAST WEEK 

  Without With With Unable 

  ANY SOME MUCH to 

  difficulty difficulty difficulty do 

  Score = 0 Score = 1 Score = 2 Score = 3 

1. DRESSING & GROOMING - Are you able to:         

Dress yourself including tying shoelaces and doing buttons?         

Shampoo your hair?         

2. RISING - Are you able to:         

Stand up from an armless straight chair?         

Get in and out of bed?         

3. EATING - Are you able to:         

Cut your meat?         

Lift a cup or glass to your mouth?         

Open a new carton of milk (or soap powder)?         

4. WALKING - Are you able to:         

Walk outdoors on flat ground?         

Climb up five steps?         

5. HYGIENE - Are you able to:         

Wash and dry your entire body?         

Take a bath?         

Get on and off the toilet?         

6.REACH - Are you able to:         
Reach and get a 5 lb object (e.g. a bag of potatoes) from above your 

head?         

Bend down to pick up clothing from the floor?         

7. GRIP - Are you able to:         

Open car doors?         

Open jars which have been previously opened?         

Turn taps on and off?         

8. ACTIVITIES - Are you able to:         

Run errands and shop?         

Get in and out of a car?         

Do chores such as vacuuming, housework or light gardening?         

     

How the HAQ-DI is calculated:     

Add the highest score for each of the eight categories together, before dividing by eight to get a score between 0-3. 

22 polar questions relating to aids, devices & help required are also asked (not presented here).  

For each category where such help is required, a minimum score of 2 is recorded for that category.   
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Appendix 7: Amended HAQ-DI (worked example) 

Degree of Difficulty Questionnaire None Mild Moderate Severe Extreme Score 

HAQ Score   0 1 2 3 4 0-4 

1. Dressing & 

Grooming: 

       

Dressing yourself HAQ-DI   X    

Putting on/off shoes WOMAC   X   2 

Washing your hair HAQ-DI   X    

2. Rising:        

Rising from sitting WOMAC    X  3 

Rising from bed WOMAC   X    

Getting into bed HAQ-DI   X    

3. Eating:        

n/a       - 

4. Walking:        

Short distances SF-36    X  3 

Climbing stairs SF-36   X    

5. Hygiene        

Washing and drying HAQ-DI   X    

Getting in/out of bath WOMAC    X  3 

Getting on/off toilet WOMAC   X    

6. Reach        

Bending to floor WOMAC    X  3 

7. Grip        

n/a       - 

8. Activities        

Going shopping WOMAC   X    

Getting in/out of car WOMAC   X   2 

Light domestic duties WOMAC   X    

Total Score (0-24)             16 

Average (Total/6)       2.67 

HAQ_DI (Average*0.75, as HAQ-DI on a 0-3 scale)        2 

n/a , not available 
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Appendix 8: Consolidated Health Economic Evaluation Reporting Statement for 

BRAM12 

Items to include when 

reporting economic 

evaluations of health 

interventions 

Section/item  

Item No  Recommendation  Reported 

on page 

No/ line 

No  

Title and abstract  

Title  1  Identify the study as an economic 

evaluation or use more specific terms 

such as “cost-effectiveness analysis”, 

and describe the interventions 

compared.  

N/A 

Abstract  2  Provide a structured summary of 

objectives, perspective, setting, 

methods (including study design and 

inputs), results (including base case 

and uncertainty analyses), and 

conclusions.  

N/A 

Introduction  

Background and 

objectives  

3  Provide an explicit statement of the 

broader context for the study. 

Present the study question and its 

relevance for health policy or practice 

decisions. 

p.222-223 

Methods  

Target population and 

subgroups  

4  Describe characteristics of the base 

case population and subgroups 

analysed, including why they were 

chosen.  

p. 222 

Setting and location  5  State relevant aspects of the system(s) 

in which the decision(s) need(s) to be 

made.  

p. 223 

Study perspective  6  Describe the perspective of the study 

and relate this to the costs being 

evaluated.  

p. 228 

Comparators  7  Describe the interventions or strategies 

being compared and state why they 

were chosen.  

p. 227 

Time horizon  8  State the time horizon(s) over which 

costs and consequences are being 

evaluated and say why appropriate.  

p. 227 

Discount rate  9  Report the choice of discount rate(s) 

used for costs and  

outcomes and say why appropriate. 

 

p. 264 
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Choice of health 

outcomes  

10  Describe what outcomes were used as 

the measure(s) of benefit in the 

evaluation and their relevance for the 

type of analysis performed.  

p. 264 

Measurement of 

effectiveness  

11a  Single study-based estimates: Describe 

fully the design features of the single 

effectiveness study and why the single 

study was a sufficient source of 

clinical effectiveness data.  

N/A 

11b  Synthesis-based estimates: Describe 

fully the methods used for 

identification of included studies and 

synthesis of clinical effectiveness data.  

N/A 

Measurement and 

valuation of preference 

based outcomes  

12  If applicable, describe the population 

and methods used to elicit preferences 

for outcomes.  

p. 235-242 

Estimating resources and 

costs  

13a  Single study-based economic 

evaluation: Describe approaches used 

to estimate resource use associated 

with the alternative interventions. 

Describe primary or secondary 

research methods for valuing each 

resource item in terms of its unit cost. 

Describe any adjustments made to 

approximate to opportunity costs.  

N/A 

13b  Model-based economic evaluation: 

Describe approaches and data sources 

used to estimate resource use 

associated with model health states. 

Describe primary or secondary 

research methods for valuing each 

resource item in terms of its unit cost. 

Describe any adjustments made to 

approximate to opportunity costs.  

p. 262 

Unchanged 

from 

BRAM11 

sources 

Currency, price date, and 

conversion  

14  Report the dates of the estimated 

resource quantities and unit costs. 

Describe methods for adjusting 

estimated unit costs to the year of 

reported costs if necessary. Describe 

methods for converting costs into a 

common currency base and the 

exchange rate.  

p. 262 

Choice of model  15  Describe and give reasons for the 

specific type of decision-analytical 

model used. Providing a figure to 

show model structure is strongly 

recommended.  

p. 223 

Assumptions  16  Describe all structural or other 

assumptions underpinning the 

decision-analytical model.  

p. 35 
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Analytical methods  17  Describe all analytical methods 

supporting the evaluation. This could 

include methods for dealing with 

skewed, missing, or censored data; 

extrapolation methods; methods for 

pooling data; approaches to validate or 

make adjustments (such as half cycle 

corrections) to a model; and methods 

for handling population heterogeneity 

and uncertainty.  

p. 232-234 

Results  

Study parameters  18  Report the values, ranges, references, 

and, if used, probability distributions 

for all parameters. Report reasons or 

sources for distributions used to 

represent uncertainty where 

appropriate. Providing a table to show 

the input values is strongly 

recommended.  

p. 234; 

246; 250. 

Incremental costs and 

outcomes  

19  For each intervention, report mean 

values for the main categories of 

estimated costs and outcomes of 

interest, as well as mean differences 

between the comparator groups. If 

applicable, report incremental cost-

effectiveness ratios.  

p. 265-269 

Characterising uncertainty  20a  Single study-based economic 

evaluation: Describe the effects of 

sampling uncertainty for the estimated 

incremental cost and incremental 

effectiveness parameters, together with 

the impact of methodological 

assumptions (such as discount rate, 

study perspective).  

N/A 

20b  Model-based economic evaluation: 

Describe the effects on the results of 

uncertainty for all input parameters, 

and uncertainty related to the structure 

of the model and assumptions.  

p. 270-271; 

273; 276; 

278. 

Characterising heterogeneity  21  If applicable, report differences in 

costs, outcomes, or cost-effectiveness 

that can be explained by variations 

between subgroups of patients with 

different baseline characteristics or 

other observed variability in effects 

that are not reducible by more 

information.  

 

 

 

N/A 
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Discussion  

Study findings, limitations, 

generalisability, and current 

knowledge  

22  Summarise key study 

findings and describe 

how they support the 

conclusions reached. 

Discuss limitations and 

the generalisability of the 

findings and how the 

findings fit with current 

knowledge.  

p. 270-280 

Other  

Source of funding  23  Describe how the study 

was funded and the role 

of the funder in the 

identification, design, 

conduct, and reporting of 

the analysis. Describe 

other non-monetary 

sources of support.  

N/A 

Conflicts of interest  24  Describe any potential for 

conflict of interest of 

study contributors in 

accordance with journal 

policy. In the absence of 

a journal policy, we 

recommend authors 

comply with International 

Committee of Medical 

Journal Editors 

recommendations.  

N/A 

N/A, not applicable. Reporting form from Husereau et al. (2013) 
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