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Abstract 

For any country it is impossible to afford all the health programmes, 

medicines and technologies that might be available to improve the health of the 

people.  Thus, some systematic method of prioritisation is required and resources 

must be concentrated where health improvement is maximized. Health 

improvement is twofold: length of life and quality of life for the community. The 

concept of Quality Adjusted Life Years (QALYs) encompasses both, and is the 

preferred outcome measure in health resource allocation decisions. Quality of life is 

valued by the preference weights given for different health states. These weights, 

called utility weights, are accrued from the preference of people using preference 

elicitation methods. However, it is doubtful whether utility weights mostly used in 

high income countries are applicable to Low and Middle Income Countries 

(LMICs). Socio-economic and cultural variances demand country specific utility 

weights.   

A literature review was undertaken and confirmed that health states valuations 

are uncommon and utility weights are generally unavailable for LMICs. Countries 

in the South Asian region, which includes Sri Lanka, have not produced any value 

sets for utility weights. Therefore, the primary objective of this study was to carry 

out health state valuation for Sri Lanka using validated methodology. Two health 

state valuations were planned. One, a health state valuation using the health states 

derived from a generic multi-attribute utility instrument (the EQ-5D-3L) and the 

second, using health states of cancer specific preference based measure (the 

EORTC-8D). Secondary objectives were to estimate population norms for Sri 

Lanka using the EQ-5D-3L, and to compare the generic and disease specific 

preference based measures in a sample of patients with oral cancer and/or oral 



ii 

 

potentially malignant disorders (OPMD) , in order to examine the discriminative 

ability of the measures in cancer health states.  

A population sample of 780 adults from Sri Lanka were utilised for the first 

study. A stratified cluster sampling method with random selection within clusters 

was employed for the sample selection. The health state valuation was carried out 

using the Time Trade Off method with interviews conducted at participant’s 

households. 

For the EQ-5D-3L study, 198 health states were directly valued with each 

participant valuing 15 health states. The EQ-5D-3L value set was estimated for Sri 

Lanka based on consistency, parsimony and goodness of fit of various statistical 

models. Logical inconsistencies of responses within participants were also 

considered in the analysis. All first order pairwise interactions were specified in the 

model. Generalised least square with random effects was the best specification. A 

high disutility was observed for health states associated with deficits in the mobility 

dimension.  

For the EORTC-8D study, 84 health states were directly valued with each 

participant valuing seven health states. The EORTC-8D analysis also employed 

generalised least squares with random effects model similar to the EQ-5D-3L 

analysis. Logically inconsistent values were excluded in the EORTC-8D valuation. 

Worsening of physical functioning had a substantially greater disutility than any 

other dimension.  

Sri Lankan EQ-5D-3L weights were assigned to the self-reported EQ-5D-3L 

health state of the study participants and the population norms were estimated with 

demographic and socio-economic factors as explanatory variables. The mean EQ-
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5D-3L weight for Sri Lanka was 0.85 (SD 0.008; 95% CI 0.84-0.87) making it 

similar to the European population norms.  

The second study recruited 151 oral cancer and OPMD patients. The data 

were collected in six government hospitals in six districts from Sri Lanka. The 

patients recorded their current health states using both the EQ-5D-3L and EORTC-

QLQ-C30 questionnaires. The EQ-5D-3L and EORTC-8D utility weights for the 

health states were estimated using the Sri Lankan valuations. There was high 

correlation (r=0.69, p<0.05) between the two utility scores from the two 

measurements. The EQ-5D-3L scores were significantly lower than EORTC-8D 

scores across the sample of oral cancer and OPMD patients.  

This study filled a major gap in the literature in providing health state 

valuation for South Asian LMICs. It is anticipated the estimated utility weights will 

be used for health economic evaluations in Sri Lanka in the future to support 

resource allocation decisions. There is substantial potential application for the 

health policy in South Asia from this research.  
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 Chapter 1 Introduction 1.

 

1.1. Background 

Perfectly competitive commodity markets operate according to the supply and 

demand mechanism. Commodity markets deal with goods and services. When the 

quantity demanded by consumers equals the quantity supplied by producers, 

economic equilibrium of price and quantity can be achieved. In general, price and 

quantity demands are inversely related. 

However, healthcare markets are different from other economic markets as 

first discussed by Arrow in 1963 in his seminal article (1). Arrow drew explicit 

distinctions between health and other goods. These differences include extensive 

government intervention, intractable uncertainty in several dimensions (uncertainty 

in health outcome and prices), asymmetric information (knowledge gap between the 

doctor and the patient), and barriers to entry, externalities and the presence of a 

third party agent. The third party agent is the medical professional who makes the 

purchasing decision instead of the paying patient. These factors make the healthcare 

market suboptimal to achieve equilibrium through supply and demand mechanism 

like other commodities. 

In the absence of consumer driven market prices, health care decision makers 

have a responsibility to allocate resources to many competing demands. The 

concept of opportunity costs is fundamental to address this dilemma. Opportunity 

cost assesses whether the benefits gained by introducing an intervention outweigh 

the benefits that are foregone, and determines the relative “value” of the benefit. 

Extension of this concept gives rise to the efficiency which promotes greatest health 

returns for the scarce resources or the best value for money.  Decisions about “who 



3 

 

gets what treatment” should be evidence based. That evidence should be informed 

by the value of the benefits that the health services generate. How to measure the 

value of the benefits is an important question economists have pursued over the 

centuries. 

The economic evaluation of health interventions has become an integral part 

of health policy and decision making for the allocation of limited healthcare 

resources (2). The objective of health economic evaluation is to provide information 

on the efficiency of health interventions. An economic evaluation has to identify, 

measure, value, and compare the costs and consequences of the alternatives being 

considered. There are three types of full economic evaluation: cost effectiveness 

analysis (CEA), cost utility analysis (CUA) and cost benefit analysis (CBA) (3). 

These differ in how consequences are measured. CEA measures consequences in 

natural units, such as the number of events or survival; CUA measures health 

outcomes using Quality Adjusted Life Years (QALYs) or Disability Adjusted Life 

Years (DALYs); and CBA measures both cost and consequences in monetary terms.  

The measurement of consequences for CUA is the focus of this study.   
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1.2. Utilitarianism 

The current health economic evaluations follow the principles of utilitarianism 

where they strive to maximise “the greatest happiness of the greatest number” (4). It 

is a moral theory according to which an action is right if and only if it produces 

more utility (welfare or well-being) for all people than any alternative. Thus, the 

aim of utilitarianism is to maximise total utility. Utility (welfare/well-being) can be 

defined by pleasure (hedonistic utilitarianism) or happiness (classical utilitarianism) 

or satisfaction of preference (preference utilitarianism)  (4). Dolan (5) has outlined a 

taxonomy from the moral theories developed by Kant (6) and Mill (7) to distinguish 

utilitarianism from other moral philosophies. The five characteristics of 

utilitarianism are consequentialist (evaluate only the consequences of actions), 

monist (utility is a homogeneous measure of benefit), welfarist (goodness depends 

only on individual utility), preference satisfaction (actual preferences are what 

matter), aggregation according to sum ranking (social welfare is the sum total of 

utilities) (5). The QALY maximization principle, along with contemporary health 

economic evaluation principles, follows these utilitarianism principles (8).  

1.2.1. Utilities 

In contemporary health economics, utility denotes preference.  The present 

study focusses on the valuation of utility weights using preference elicitation 

methods. The more preferable an outcome, the more utility is associated with it (2). 

However, this term contains significant confusion as it can have different meanings 

when explicit definitions are sought in the process of measuring it, including ordinal 

versus cardinal preferences. Ordinal preferences rank alternative health outcomes 

from ‘most preferred’ to ‘least preferred’ (9).  Health economic evaluations are 

associated with cardinal preferences as it is essential to quantify the strength of 

preferences.  
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Preferences must at least have interval scale properties in two senses: there 

should be an interval scale (no natural zero, unique under a positive linear 

transformation) and this should have an equal interval property with no meaning for 

ratios (3). That is, in an interval scale of preferences for health states of A, B, C, 

A=0.2, B=0.4, C=0.8; it is inappropriate to say that B is twice as preferred as A, but 

it is appropriate to say that the difference in preference between B and C is twice as 

much as the difference between A and B (2). Nevertheless, as an interval scale is a 

form of cardinal scale (continuous variable), all parametric statistical calculations 

are permitted on it. Additionally, as all economic evaluations are comparative, 

analyses deal with comparisons, and all mathematical manipulations on differences 

(intervals) are also allowed for an interval scale.  

1.2.2. VNM utility theory 

Von Neumann-Morgenstern (VNM) utility theory gives a theoretical 

explanation for rational decision making under uncertainty (10). VNM based their 

theory with four axioms of rationality such that any agent satisfying the axioms has 

utility function. The four axioms are completeness, transitivity, continuity and 

independence (10). Completeness is an individual who has a well-defined 

preference and can always decide between any two alternatives (or no preference) 

and the decision is consistent. Transitivity assumes preference is consistent across 

any three options. Continuity assumes when there are three choices (A, B and C) 

and the individual prefers A to B and B to C, then there should be a possible 

combination of A and C in which the individual is then indifferent between this mix 

and the choice B. Independence is where the preference holds independently of the 

possibility of another outcome. Health state valuation methods, especially 

preference elicitation techniques, are based on the VNM axioms. 
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Thus, VNM theory (10) is normative as it advises how judgements should be 

made when faced with a problem. In such a situation, outcomes are uncertain.  That 

does not mean individual behaviour (as explained by a behavioural model) would 

follow the normative model. However, VNM (10) theory gives an unequivocal 

rationale for decision making to compensate for lapses in unaided human judgement 

in a complex situation faced with uncertain outcomes. VNM utility theory provides 

a framework to make pragmatic decisions without the usual mistakes or biases 

associated with human decisions under uncertainty. According to VNM utility 

theory (10) individuals behaving rationally under uncertainty will make decisions 

that maximise their utility. That is, respondents would prefer a choice that maximise 

their length and quality of life. This normative theory was controversial from its 

inception and was subjected to continuous criticism as it follows utilitarianism 

principles (11). However, it has withstood many attacks on its framework and still 

dominates the modern decision theory. Furthermore, it has been widely applied in 

health, business, education and many other fields over recent decades (12, 13). It is 

important that decisions for resource allocations should be made pragmatically, “for 

greater good”. Thus, the expected utility which maximise expected value is based 

on the VNM utility. However, morals and values which are not captured within this 

framework should have a place in the decision making.  

VNM utilities 

Drummond (2) explains that it was singularly unfortunate that VNM called 

their normative model “utility theory” and named the associated preferences 

“utilities” as it gave rise to much confusion. Firstly, VNM utilities did not mean 

usefulness as it does in normal language. VNM utilities denote cardinal utilities 

under uncertainty. Thus, VNM utilities are quite different from the ordinal utilities 

of the 20
th

  century (9, 14)  or cardinal utilities under certainty of 19
th

 century. 
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Arrow et al. (15) also agreed that cardinal utility under certainty is unnecessary. As 

a result, VNM utilities refer to utilities of modern utility theory. In the present study 

utility refers to VNM utilities of contemporary economics.  
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1.3. Health economic evaluation 

Health economics addresses the questions of what goods to produce, how to 

produce those goods, and who should receive them. It is essentially a science of 

determining the option that maximises the benefits from available resources. This 

paradigm provides useful insights into how healthcare can be organised and 

financed. It also provides decision makers access to a framework to address a broad 

range of health care issues in an explicit and consistent manner (16, 17). High 

income countries in Western Europe and Australia use health economic evaluation 

for health care resource allocation.  

However, Brouselle et al. (18) accuse the contemporary health economic 

evaluation methods for neglecting much of the complexity of social reality. There is 

further argument that decision making is a complex, uncertain and a contestable 

social process and not a technical task (18, 19). Furthermore Brouselle et a.l contest 

that current health economic evaluation oversimplifies complex health care 

decisions (18) and advise that the current research-based paradigm should shift 

towards pragmatic health management approaches. However, this argument itself 

produces a paradox where one hand advocates simpler methods to facilitate use by 

non-economist decision makers, but on the other hand criticises the current concepts 

as oversimplifying the complex aspects of decision making in health care resource 

allocation.  

1.3.1. CUA and QALY 

Nevertheless, in contemporary health economics there are number of health 

economic evaluation methods as mentioned in 1.1. From the perspective of 

constrained health budgets and productive efficiency, CUA is much more suitable 

to inform health care decision makers to make evidence-based decisions. For 
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instance, the National Institute for Health and Care Excellence (NICE) in the UK 

(20) and the Australian Pharmaceutical Benefits Advisory Committee (PBAC) (21) 

recommend use of CUA for government reimbursement decisions (22). Moreover, 

when health related quality of life is an important outcome, CUA is the preferred 

choice. However, the present study focuses on CUA and its measure of 

consequences, the QALY. Use of QALYs enables CUA to quantify the quantity 

(length) of life (mortality) and changes in quality of life (morbidity) (23). 

QALYs use weights (utility weights) to account for the quality adjustment in 

different states of health (health states). Utility weights denote the strength of 

preference or the desirability of a given specific health state. These weights are 

based on the preference, anchored on perfect health and measured on an interval 

scale. If a person has perfect health, a weight of 1 would be given to that health 

state. To calculate QALY, utility weight has to be multiplied by the length of time a 

person stays in that health state. The other end of perfect health is 0 which is 

denoted by death. The interval 0 to 1 is considered a preference based scale in 

multi-attribute utility instruments as explained in 1.4, which elicit preference from 

the population to be used as utility weights for given health states. The interval 

between 0-1 describes the remaining quality of life states between perfect health 

and death. Each health state has to have a pre- determined utility weight. This 

weight indicates how much of a life-year a person would be prepared to give up to 

attain full health from a given health state. The QALY concept is not without its 

controversy. There are arguments that it is too complex and need more disaggregate 

methods. Moreover, there are arguments that it is over-simplistic and needs to be 

replaced with more complex methods (18). 
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Among few alternatives proposed in place of QALYs are Healthy Year 

Equivalent (HYE) (24) (25) and Disability Adjusted Life Years (DALY) (26, 27). 

HYE is much more complex than the concept of QALY. The method of preference 

measurement also differs to QALYs.  The HYE approach measures the preference 

of the entire path of the health states a respondent would experience rather than the 

preference for a single state. It measures the preference using a two-stage Standard 

Gamble procedure which measures conventional utility for the path and the number 

of healthy years that would give the same utility.  There are variations in HYE. A 

simpler one is when a health path includes only one chronic health state. More 

complicated variation is when the health path is probabilistic, consisting of multiple 

branches in a decision tree. This is called extended HYE.   

The DALY was developed by the World Health Organization (WHO) for use 

in the Global Burden of Disease and Injury study (GBDIS) (28). DALYs integrate 

both healthy life years lost   due to premature mortality and living with disability. 

GBDIS developed the concept of disability weights to rate disease conditions. 

Disability weights reflect the severity of the disease from 0 (perfect health) to 1 

(death). One DALY lost means one year of healthy life lost to disability. The 

disability weights were judged by healthcare professionals who participated in the 

GBDIS and are applied for all country scenarios (29). DALYs and QALYs differ in 

several ways. DALYs use a constant life expectancy where the greatest reported 

national life expectancy is considered. DALY is a measure of disease burden where 

QALY is a measure of health. QALY does not use age weights but DALY does. 

DALY also uses future discounting (28). DALY is a measurement of the gap 

between current health status and ideal health situation where entire population 

lives to an advanced age, free of disease and disability (29).   
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1.4.    Utility weight valuation 

To proceed with the QALY concept, utility weights are essential. Valuation of 

utility weights could follow one of two paths called direct and indirect methods. In 

the direct approach health state scenarios are created using vignettes  (21) with the 

help of patients and clinical experts -  often also with the help of a widely used and 

already validated health-related quality of life questionnaire. These states are 

developed often for a particular disease condition. The vignettes in turn, can be 

valued by subjects using a preference elicitation method (21). This can be used 

when there is no health state valuation algorithm available for the country or the 

available algorithm is unsuitable to measure a specific disease condition. In the 

indirect approach, predefined health states are measured by the general public of the 

country in which the utility weights are going to be used. It is very useful to have a 

pre-scored multi attribute health status classification system which allows rapid 

quality of life assessment. Health states are described with aid of Multi Attribute 

Utility Instruments (MAUI) (21, 30) which could be generic or disease specific. If 

there are no MAUIs, and direct scenarios need to be developed for each economic 

evaluation to determine utility weights for condition in question, it would be a very 

time and resource intensive process. Moreover, when decision-makers need 

information, “weighting exercises” of this nature cannot be carried out instantly, as 

they need extensive planning, technical expertise and validation. Thus, a number of 

MAUIs have been developed and used in high income countries over the last two 

decades (31-33). Some of the widely used MAUIs are, Short Form 6D (SF6D) (34), 

Health Utilities Index (HUI) (35), Assessment of Quality of Life (AQoL) (36), 

Quality of Well Being (QWB) (37) and 15 dimensions (15D) (38) Euro QoL 5 

Dimensions (EQ-5D) (39). 
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SF6D is an algorithm developed based on health related quality of life 

questionnaire short form 36 (SF36). This was found to be especially useful to 

convert the results produced from SF36 to utilities and hence to QALYs. SF6D has 

6 dimensions with 4-6 levels in each and a scoring table. SF6D has a total of 18,000 

health states. The scoring preference elicitation method used in SF6D is SG. The 

first SF6D valuation was carried out in the UK using a random sample of the 

general population. A total of 249 health states were directly valued, each subject 

valuing 6 states (n=836). The utilities fall on the conventional 0-1 scale. The study 

recommends a particular model which gives utilities for each level in each 

dimension. However, as the weights were valued by a UK population it is arguable 

that it could be used for socio-culturally different society. In such an instance, 

weights need to be valued by that particular population (40, 41).  

HUI consists of two systems, HUI2 and HUI3. Each system includes a health 

state descriptive system and a utility scoring formula from 0-1. The preference 

elicitation method adhered to is SG. It has 7 dimensions with 3-5 levels in each 

dimension (2, 42, 43). Currently there are 4 AQoL instruments. They are 4D (4 

dimensions), 6D, 7D and 8D (44, 45). The QWB (37) scale has 4 dimensions called 

mobility, physical activity, social activity and symptom-problem complex. If a 

patient has multiple problems out of the given 4, the most undesirable for the 

patient is used for the valuation. The scoring function is based on category scaling 

measurements previously taken on a random sample from California, USA. 

Respondents are asked to rate a day spent in various health states on a scale 

anchored by death (0) to full health (1) scale (2, 46). 15 dimension (15D) is a self-

administered instrument which describes dimensions from mobility to sexual 

activity. Each dimension has 5 levels in each (38, 47).  The scoring system is from 

0-1 scale and uses TTO as the valuation method. 
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EQ-5D was developed by EUROQoL (48) group and the (Measurement and 

Valuation of Health) MVH study produced the UK algorithm (31, 49). EQ5D has 

five dimensions with three levels in each. It is called EQ-5D-3L. There is now a 

new instrument with five levels in each dimension, called EQ-5D-5L. 

Different MAUIs have different properties. They cover different health 

dimensions and differ in the number of levels identified to measure the severity of a 

health attribute. In addition, they differ in the descriptive system and the valuation 

methods used to value the health states. Furthermore, the modelling used to estimate 

the values for all health states differ significantly. Only the HUI  adopts Multi 

Attribute Utility Theory  MAUT  (35) for the estimation process while EQ-5D and 

SF6D use econometric modelling. Thus, the utility weights derived from these 

instruments differ widely.  

1.4.1. Who is it that values the health states?   

Generally the health state valuation is measured by the general population. 

EQ-5D studies have used a general population sample for their valuations (33, 49-

52). However, there are arguments that it is the patients that should value the health 

states to derive utility values. Dolan et al. state that measuring real experience  of 

patients could be a better option, compared to hypothetical preferences, given its 

practical implications can be overcome (53). Patients will give higher utilities for a 

given health state than the general population (54). Preference for a general 

population sample is recommended by influential government institutions (55, 56) 

and much of the international literature (57). The goal of health economic 

evaluation is to maximise the health of the people, thus the preference of the tax 

payers should be a priority. However, as described in a review by Stamuli (17) “the 
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question of ‘whose value should count’ remains one of the most debated areas of 

health economics”.  

1.4.2. Valuation methods 

One of the key inputs to quantify QALYs is the relative value of time spent in 

the different health states.  To obtain these values, preferences for the health states 

need to be measured. The methods to obtain these values are called preference 

elicitation methods. Currently, there are three preference elicitation methods in use 

by respondents in health state valuation studies. They are called Time Trade off 

(TTO), Standard Gamble (SG) and Discrete Choice Experiments (DCE). The use of 

DCE is more recent in the health field. Preference scores expressed by these 

methods explain the desirability of a specific health state by an individual.  

The most appropriate choice of a preference valuation method is debatable. It 

is evident that SG and TTO yield different valuations from the same respondent 

(58). Moreover, studies have shown SG values commonly exceed TTO values (58-

60). In TTO, respondents trade off time spent in a dysfunctional health state to live 

a shorter period in full health (49). SG however, incorporates undertaking a risky 

intervention to achieve full health (61). Time spent in full health is varied in TTO 

compared to the probability of dying in SG.  In most cases risk is the immediate 

death in SG. As SG is theoretically based on VNM utility theory it is considered the 

gold standard for measuring preference by some health economists (62) and 

considered as the classical choice for measuring preference (2, 34) . However, SG 

being a gold standard was disputed by Dolan et al. (63) by showing respondents 

violate VNM utility theory in the preference valuations (64) and SG is accurate only 

if the four axioms of VNM utility theory hold. 
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The utilities described in 1.2.1 and 1.2.2 are considered as resulting from 

decisions under uncertainty. If this is the norm, SG would be a utility while TTO 

would be a “value”, as the choice is given under certainty in the TTO valuation (2, 

65). However, Dolan et al. (63) explain this is a “very narrow definition of utility” 

and a direct result of VNM utility theory. Utility should have a much broader 

meaning and be more relevant to QALYs: it is defined “as (cardinal ) index of 

strength of preference” (63).  It should be possible to measure utilities under 

uncertainty or certainty. However, SG is preferred on the grounds that the 

uncertainty associated with it reflects real life medical decisions and lack if 

uncertainty in TTO  makes it unsuitable to the medical decision making (66). 

Nevertheless, Buckingham et al. (67) argue that the valuation method should be 

judged by its ability to act as a proxy for utility rather than its capacity to model the 

situation being valued. Moreover, TTO is considered the more appropriate valuation 

as it combines the relationship between health states, length and value into a single 

measure (63). However, there are also doubts about the underlying assumptions of 

the TTO, whereby respondents are prepared to trade off a constant proportion of 

remaining life to improve the quality of life (68).  

There are many theoretical and empirical arguments for the different values 

between SG and TTO. The risk in SG is described by assuming expected utility 

(linearity in probability).  TTO assumes linear utility for duration and in contrast, 

SG imposes no restriction on the utility for duration (59, 69). This phenomenon is 

explained by determining utility for duration is concave (69). That is the slope of 

the utility function gets flatter with increase of duration.  Thus, TTO values are 

biased downwards. However, there are arguments that respondents (people) violate 

expected utility in the valuation due to probability weighting, loss aversion and 

scale compatibility (70) in SG and TTO valuation. There is empirical evidence that 
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SG values are biased upward due to probability weighting and loss aversion (69). 

However, others (71) who compared the relative construct validity of SG and TTO 

have shown that the higher correlation validation measure indicates that the SG 

better grasp preference of respondent for a health states than TTO. TTO could be 

affected by discounting too if the respondents assumes health states being valued 

happen in at the end of their life time (66). However, people being risk averse and 

accepting small probability of immediate death create a ceiling effect of SG 

valuations and make it insensitive to small increments (72). 

Others (63, 69) prefer TTO as it is more consistent with individual preference 

than SG, less prone to bias and simpler for the respondent to comprehend. Dolan et 

al. (63) compared TTO and SG in an empirical study on the grounds of 

completeness, logical consistency, construct validity and test re-test reliability and 

concluded TTO was chosen as better method for valuation. However, they (63) 

were careful to note that there was “no clear cut winner between” the two valuation 

methods.  Consequently, Dolan et al. used TTO on the MVH study (49) to value 

EQ-5D-3L health states using the UK general population. Moreover, there are more 

empirical evidence showing TTO better reflects individual preferences for health 

than SG (59). Furthermore, Torrance (58) also concluded TTO being more simpler 

and slightly more reliable.  

More recently Discrete Choice Experiments (DCE) have gained popularity to 

value health states (73-75). The choice process in DCE is less cognitively restrained 

than the valuation techniques of SG or TTO (76).  DCE ask respondents to choose 

between given two or more health states which is much easier and simpler than SG 

and TTO. DCE assumes value of a health state is determined by the values of its 

attributes. The choice of DCE is ordinal; however, the utility produced is cardinal. 
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The preference is not measured under uncertainty. DCE allow simultaneous 

assessment of multiple attributes rather than dichotomous choice between one 

attribute and survival like in SG or TTO. DCE preferences are elicited from a series 

of stated choices rather than explicitly given by the respondent. Though simpler, 

DCE also can be cognitively demanding for the respondent by asking them to make 

choices between multiple attributes and levels of attributes (77).  

However, non-preference method called Visual Analogue Scale (VAS) is also 

used in some studies to measure “preferences” (58, 78, 79). It is simply an exercise 

ranking most preferred to a least on a scale where the interval of placement 

correspond to a differences in the preferences of the subject who value them. VAS 

often consists of 10 cm line on a paper. When the 0-100 scale is marked on the VAS 

it is also called a feeling thermometer (80-82). Despite the relative simplicity of 

VAS it does not give true representation of the preference for a health state. VAS 

also has end of scale bias (respondents avoid end of scales) and spacing out bias 

(spread out regardless of real outcome)(81) . Furthermore,   VAS lacks clear best 

and worst anchors at both ends as it use best imaginable and worst imaginable 

health states as the anchors (2). VAS values are found to have consistently lower 

than TTO and SG values (81). Moreover, VAS measurements are made under 

certainty making it distant from VNM utility theory. Finally, as VAS does not 

consider trade off or risk gamble the “values” it produce cannot be called “utilities”.  
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1.5. EQ-5D-3L  

When choosing health states for a valuation study, it is important to look at the 

credibility of the instrument. As an example, EQ-5D-3L has been widely used to 

measure health states in large number of countries and NICE (56) in the UK 

exclusively recommends the use of EQ-5D-3L derived weights for economic 

evaluations (21, 22, 83). There are hundreds of available publications discussing the 

reliability and validity of this instrument (84). It is fairly easy to use as it has a total 

of only 243 health states as against 18,000 health states in SF6D. Almost all of 

(198) its health states has been directly valued making the estimation process less 

complicated (52). However, there are concerns that it does not cover all disease 

states and is lacking in sensitivity in some situations (85). Nevertheless, as large 

numbers of national value sets are available for EQ-5D-3L (33, 50, 52, 86, 87), it is 

arguably the most popular and reliable health state valuation system in the 

contemporary health economic evaluation field. 

Valuations for EQ-5D-3L health states exist in UK (31), Zimbabwe (51),  

USA (33) , Japan (50), Thailand (88), South Korea (89), New Zealand  and 

Australia (52) among many others. Except for New Zealand TTO was the preferred 

valuation method in all other countries. New Zealand used VAS. All valuation 

studies used a sub set of health state for direct valuation and used linear regression 

analysis to develop additive models to predict values for all health states. 

The five dimensions of EQ-5D-3L are Mobility, Self-care, Usual activities, 

Pain/Discomfort, Anxiety/Depression. The three levels in each attribute are No 

problem (given as 1 in a health state), Moderate problem (2) and Extreme problem 

(3). Thus, the number of health states that can be defined by EQ-5D-3L is 3
5
, 

making 243 health states. In addition, ‘dead’ and ‘unconscious’ has been added to 
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make 245 total health states. Furthermore, a health state was denoted by the levels 

of each attributes (e.g.  Full health – all five attributes records no problem – level 1- 

11111). 

Norman et al. (90) in comparing international EQ-5D-3L valuations in a 

review paper concludes that “there are clear divergences between countries “in their 

EQ-5D-3L valuations. This divergence is in terms of willingness to trade off 

quantity for quality and relative importance of five dimensions in the EQ-5D-3L. 

Norman et al. (90) further states this divergence between EQ-5D-3L value sets 

between countries are more likely due to cultural differences than methodological 

differences. When the valuations space is different it will alter the resource 

allocation decisions as shown by Noyes et al. (91) interventions becoming less cost 

effective in CUA when QALY gain is smaller.  

1.5.1. Directly valued health states  

The preference for these EQ-5D-3L health states were first measured in the 

UK with sample (n= 3395) of general population in 1993 (The MVH study) (49, 63, 

92-94). The preference elicitation method was TTO administered manually by 

trained interviewers using props method (93). After that, many high income 

countries including USA (33, 50, 52) and a few low (51) and middle income 

countries (88) developed tariffs for EQ-5D-3L, using the TTO. The EQ-5D-3L 

studies used varying sub sets of 245 health states in the direct valuation study and 

used econometric modelling to estimate the values for the full set of health states.  

The MVH study (49) used 45 health states for direct valuation. It consisted of 

41 health states categorised into 4 groups. The 41 health states consisted of 5 very 

mild health states (only 1 attribute had level 2), 12 mild states, 12 moderate states 

and 12 severe states. Further 4 health states 11111 (full health), 33333 (worst state 
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in EQ-5D-3L severe problem in mobility, severe problem in self-care, severe 

problem in usual activities, severe pain and discomfort, sever anxiety and 

depression), immediate death and unconsciousness were added to make it 45. 

Dolan et al. (49) assumed fatigue may hinder responses to more than 13 states 

per respondent.  A subject had to value 2 from very mild, 3 from mild, 3 from 

moderate and 3 from severe states making up 11 states. In addition, unconscious 

and 33333 were added up to make 13 states for the TTO valuation. Furthermore, 

11111 and immediate death which had 1 and 0 values were also included in to the 

subset making it 15 states for initial VAS exercise prior to TTO valuation. The basis 

for selection of 41 states was that they were representative of the whole valuation 

space and do not consist of implausible health states. Therefore, as an example, 

level 1 on usual activities was not combined with level 3 on mobility (confined to 

bed) or with level 3 on self-care (unable to wash or dress).  

However, many studies (33, 95, 96) carried out after the MVH directly valued 

45 (41+4) health states many others deviated from this protocol and directly valued 

different number of health states in the range of 17-198 (50, 52, 86). Only Viney et 

al. (52) gave a logical explanation for the selection of number of directly valued 

health states. Selection of directly valued health states by Viney et al. (52) is further 

explained in the methods paper. However, the number of health states per 

respondent remained around 13 except for Tsuchiya et al. (50) who asked all 

respondents to value 17 states selected for direct valuation. Norman et al. (90) 

explains mean absolute difference (MAD) between predicted values and actually 

observed in the direct valuation negatively associated with both the sample size and 

the number of health states directly valued. If MAD is below 0.05 it indicates no 

significant difference between actual values and predicted values in the algorithm 
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(31). This indicates larger the directly valued states better model fit. Norman et al. 

(90) proposes that there should be equal frequency of levels of each dimensions in 

the direct valuation to improve the precision on point estimates of the model. 

Furthermore,  greater precision between Tsuchiya et al. (50) and Dolan et al. (31) 

towards the healthy end of states is due to directly valuing larger number of level 1 

states.  
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1.6. Population norms using EQ-5D-3L utility weights  

Using the participants’ own health states which are described in the health 

state valuation using the EQ-5D-3L questionnaire several countries have estimated 

national population norms (97-99).  There are several important adavantages of 

using population norms in resource poor settings. They would be useful for non 

randomised trials where a control group is not feasible. For the control, utility of the 

normal population could be used as a substitute in health economic evaluations. 

Using the population norms, utiltity decrements could be measured in acute clinical 

conditions. Therefore, population norms can provide essential baseline for 

estimating outcomes in health economic evaluations. 

1.7. Disease specific Multi Attribute Utility Instruments 

There are situations where generic MAUIs cannot be applied. One of the 

major issues is lack of sensitivity of generic MAUI for some disease conditions as 

they (MAUIs) have been valued using non-disease specific health states (100). A 

second issue is lack of clarity in acute disease conditions and thirdly, where there is 

minimum utility increments inability of the generic instrument to capture it. As a 

result, disease specific MAUIs for specific disease conditions have been valued. 

Some examples are European Organization for Research and Treatment of Cancer 8 

Dimensions (EORTC-8D) for cancer (101), International prostate Symptom Score 

for benign prostate hyperplasia (102) and International Erectile Function score 

(103) . Thus generic instruments are more suitable to calculate QALY weights for 

CUA.  Disease specific instruments would help to allocate resources within a 

disease where patients and clinicians specialising in the specific disease would be 

more benefited by their results in determining changes in treatment regimens and 

quality of life improvements. In contrast generic instruments would help decision 
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makers to make decisions on healthcare resource allocation using more generic 

nonspecific values (100). 

As Garau et al. (104) pointed out in their recent article EQ-5D-3L may not be 

sufficiently sensitive to capture changes in vitality or energy in a patient. Brozek et 

al. also showed (105) disease specific instruments showed greater responsiveness 

than preference based generic instruments in gastroesophageal reflux disease. 

McTaggart-Cowan et al. (106) showed generic instruments are insensitive to 

moderate levels of asthma. Thus, there is ongoing discussion on the suitability of 

using generic MAUIs on specific disease conditions.   

Furthermore, NICE states if a MAUI is deemed inappropriate other measures 

can be used (56). However, there is no guidance on how to decide a specific MAUI 

is appropriate or inappropriate for a specific disease and requires further empirical 

evidence. Nevertheless, non-preference based condition specific measures (eg. 

EORTCQLQ-30) are popular among clinical trials to capture the quality of life 

variations in cancer patients. Measures from non-preference instruments cannot be 

used in economic evaluations as they only provide a description but not utilities. 

There have been recent advances to develop disease specific MAUI using well 

accepted quality of life measures. Rowen et al. (101) had produced such a condition 

specific preference based measure called EORTC-8D derived from EORTCQLQ30. 

The main advantage of using EORTC-8D is if the weights are available for its 

health states, each time EORTCQLQ30 is used utility can be calculated for 

EORTC-8D health states without any additional burden to the patient. 

EORTCQLQ30 has been found valid for many cancer conditions (101). QLQ30 has 

30 questions that include, physical, role, social, emotional and cognitive functioning 

and include many cancer symptoms (pain, fatigue, nausea, vomiting, dyspnoea, 



24 

 

appetite loss, sleep disturbance, constipation and diarrhoea). EORTC-8D has eight 

dimensions with 4 or 5 levels in each. The eight dimensions are physical 

functioning, role functioning, pain, emotional functioning, social functioning, 

fatigue and sleep disturbances, nausea, constipation and or diarrhoea. EORTC-8D 

was derived from 10 of the QLQ30 items and contain 81,920 health states. The 

developers Rowen et al. valued 85 of these studies using UK general population (n= 

350) to develop utility weights for EORTC-8D for the UK (101, 107).  
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1.8. Oral cancer in Sri Lanka 

Oral and pharyngeal cancer is the sixth most common cancer in the world 

(108). Betel quid chewing habits in the Sri Lankan population contribute to an 

incidence of oral cancer of 14.1 per 100,000 population per annum among males 

(108). In Sri Lanka, oral cancer is usually preceded by oral potentially malignant 

disorders (OPMD). Sri Lanka is estimated to have a 284,000 OPMD at 3.4% 

prevalence (108). Forty seven precent of the rural population in Sri Lanka, 

chewbetel quid (109). Almost all the ingredients in the betel quid including, areca 

nut, lime and tobacco has been found to have carcinogenic properties (110). 

Moreover, smoking, alcohol  (111)and human papilloma virus (112) can potentiate 

oral cancer. Undiagnosed and untreated OPMD can develop into oral squamous cell 

carcinoma and unless the malignant tumour is itself removed, it can metastasise 

causing rapid deterioration of the patient. Thus OPMD and oral cancer cause huge 

of morbidity and mortality in the population making a drastic drop of quality of life 

in the patient (113).  

1.9. Economic evaluation in Low and Middle Income Countries and Asia 

Health economic evaluations are performed in many high income countries to 

assist health resource allocations. However, only South Korea, China, Taiwan and 

Thailand have their own guidelines for economic evaluations. Moreover, even in 

these countries it is unclear whether  they have adopted health economic evaluation 

as a formal tool for informing health care decision makers (114). Asia consists of 

many low and middle income countries with a few high income countries. There is 

interest in Thailand and Singapore to introduce health economic evaluation to 

facilitate their health care decision making. However, there are many barriers in the 

Asian and income context for a country to adopt health economic evaluation as a 

formal tool for decision making.  
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One such limitation is the lack of local research capacity in many of these 

countries. Health economic evaluations are very rare in in Low and Middle Income 

Countries (LMIC) countries (115) and in Asian countries compared to Western 

Europe and other high income countries like Australia and the USA. They are non-

existent from the South Asian region. One reason for the absence of publications 

from these countries is due to the limitation of researchers in health economics.  

The social and economic aspect of health care is disregarded in many of the 

countries due to the lack of understanding among health professionals and decision 

makers (114). Social expectations also demand that health benefit packages should 

include lifesaving interventions irrespective of their cost effectiveness. An inherent 

problem of these countries where health resource allocation (and all resource 

allocations) are more politicised, decision makers could feel their authority slipping 

away if the results of economic evaluations were to be followed (116). Similarly in 

Japan, clinicians felt their clinical autonomy challenged when health economic 

evaluations were proposed (114). Political power in LMIC is used for resource 

allocation Hence, when rational resource allocation is introduced via health 

economic evaluation the very concept of political power would be challenged (117, 

118). 

Social institutions would demand the decision makers to consider not only the 

efficiency but the norms and values in the society, equity, social solidarity and 

protection against catastrophic health expenditure. The prevailing health systems in 

these countries still revere health professionals, have strong traditions and are 

reluctant to discuss economic aspects on the basis of altruism (114). The 

comparison of health services with monetary values could still be unacceptable to 

them. The utilitarianism principles which health economic evaluations are based 

upon might not be considered ethical in an Asian and South Asian mindset where 
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“maximum happiness” or “maximum pleasure” would not align with the “middle 

way” of Buddhism or Hinduism in a philosophical sense (114). However, Cubbon 

has counter argued this by saying it is absurd to think QALYs only matter to people 

living in Western liberal democracies, advanced capitalist societies or welfare states 

(8). As the author reasoned, pain and disability have always been the limiting factor 

in preventing humans achieving their goals. Thus, achievement of the goals of every 

member of society needs to be promoted. Thus, QALY becomes very important 

where evaluation of life without regard to actual or potential QALYs would be 

incomplete (8).  

The region of South Asia, with its sustained economic growth over the past 

decade, is regarded as comprised of a number of emerging economies. All the 

countries in this Region belong to the group of low and middle income countries 

(LMIC) according to the World Bank classification by per capita income (115). 

This Region is replete with large population growth, huge disease burden coupled 

with inefficient, unwieldy health systems (119). People in this Region could benefit 

immensely if CUA could be used to facilitate health care decision making. 

However, CUAs need health state valuations in these countries as weights from 

other countries like Western Europe, which are socio-economically and culturally 

different, cannot be applied here (90).  

Sri Lanka, a lower middle income country, which is situated centrally in this 

region, boasts of the best health indicators in the region (120). It is proposed that a 

health state valuation study be carried in this country. Sri Lanka is an island nation 

with a population slightly over 20 million, with different ethnicities and religion. It 

is wealthy by regional standards but has areas of significant poverty . The economy 

is market oriented. The dependency on agriculture is slowly converting to 
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manufacturing capacity. Its economy is slowly emerging after three decades of war. 

WHO considers the general health status of the population as good and commends 

progress towards the  Millennium Development Goals (MDG) (121). The country 

has an extensive public health and hospital network and healthcare is accessible 

within 5km of anywhere in the country. With the improvement of immunisation 

coverage and other preventive measures, spread of communicable disease is in 

decline, but these still cause a high burden of morbidity and mortality. Non-

communicable diseases, notably cardiovascular and cerebrovascular disease, cancer 

especially oral cancer, diabetes and mental health disorders have increased over the 

past few decades (120).  

Sri Lanka has close cultural, economic, social and health contacts with other 

countries in the region. Its people are more literate and more health conscious, and 

enjoy a free public health system which is becoming difficult to sustain. Though it 

is a lower middle income country, its health indicators are on par with many 

developed countries. It has the highest life expectancy (76 years for females and 71 

years for males), the lowest infant mortality rate (11.1 per 100 live births), lowest 

maternal mortality (14.3 per 100,000 live births), lowest fertility rate (1.9 per 

woman) and the highest immunisation coverage (above 90% for all disease in 

immunization schedule), and the largest percentage of workforce from the total 

population in the region (120). 

QALY is the only perceptible method that allows quantification of quality of 

life and is used as the building blocks of health policy in number of ways (8). In 

Asia and South Asia and especially in many low and middle income countries 

where health policy decisions are made on subjective principles, employment of 

CUA is needed to make rational and consistent health care decisions. It is very 
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much necessary to find out the available resources in research to facilitate health 

economic evaluation in LMIC.  The available technology and procedure for health 

economic evaluation should be made to easily comprehendible to the decision 

makers in LMIC. More importantly, the ground should be made for better health 

economic research and technology assessment. One of the foremost actions would 

be valuation of utility weights for specific countries using reliable and valid MAUI 

to facilitate future research in this field.  

Apart from being a health state valuation study for LMIC and a South Asian 

country, this study will try to address the theoretical question of any significant 

difference between using generic and disease specific utility weights (and MAUIs) 

in valuing disease states (107) in a given disease condition by simultaneous use of 

generic and disease specific (cancer specific) MAUIs in the same population sample 

for the utility valuation. Then selected cancer patients would rate both descriptive 

systems using their own health states allowing us to compare utility weights from 

both MAUIs in a given specific disease.  

Thus, keeping this broad prospective in mind, below objectives were proposed 

for this study.  
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1.10. Objectives 

Goal: Health state valuation in Sri Lanka 

Aims:   

1. Utility weight valuation using general population in Sri Lanka for EQ-5D-3L and 

EORTC-8D health states 

2.  Comparison of given utility weights found in aim one for health states described 

using a group of oral cancer patients in Sri Lanka  

Specific Objectives 

1. To determine the extent of available health state valuation in LMIC by 

carrying out a systematic literature review  

2. To determine preference scores for the EQ-5D-3L health states in a sample 

of the Sri Lankan population 

3. To determine the EQ-5D-3L population norms for the Sri Lankan population 

4. To determine the preference scores for the EORTC-8D health states in the 

same sample 

5. To compare the utility weights given by both preference based measures in a 

sample of oral cancer and OPMD patients in Sri Lanka 
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2.1. Abstract 

 

Objective: Cost Utility Analysis (CUA) is widely used in high income countries to 

inform decisions on efficient health care resource allocation. CUA uses the Quality 

Adjusted Life Year (QALY) as the outcome measure of health. High income 

countries have undertaken health state valuation (HSV) studies to determine country 

specific utility weights to facilitate valuation of health related quality of life. 

Despite an evident need, however, the extent of HSVs in Low and Middle Income 

Countries (LMIC) is unclear.  

 

Methods: The literature was searched systematically using four databases and 

additional web searches to identify health state valuation studies carried out in 

LMIC. The Preferred Reporting System for Systematic Reviews and Meta-Analysis 

(PRISMA) strategy was followed to ensure systematic selection of the papers.  

 

Results: The review identified 17 health state valuation studies from LMIC. Twelve 

studies were undertaken in upper middle income countries while lower middle and 

low income countries contributed three and two studies respectively. There were 7 

generic HSV and 10 disease-specific HSV studies. The seven generic HSVs 

included five EQ-5D, one SF6D, and one AQoL valuations. Time trade off was the 

predominant valuation method used across all studies.  

 

Conclusion: This review found health state valuations from LMIC are uncommon 

and utility weights are generally unavailable for these countries to carry out health 

economic evaluation. More health state valuation studies need to be undertaken in 

LMIC to facilitate efficient resource allocation in their respective health systems.   
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2.2. Introduction 

Health economic evaluations and health technology assessments are 

performed in many high income countries to assist decisions about the allocation of 

health resources. However, it is unclear whether any Low and Middle Income 

Countries (LMIC) have adopted this approach (114).There appear to be many 

barriers against adoption of health economic evaluations as formal tools for 

decision making in LMICs.  

Over the past decade, Cost Utility Analysis (CUA) has become used 

extensively in high income countries to prioritise health care interventions and 

inform government subsidy decision making processes (21). Many health advisory 

institutions in Western Europe, Canada and Australia recommend the use of health 

economic evaluations to inform decisions, and use Quality Adjusted Life Years 

(QALY) (122, 123) or Disability Adjusted Life Years (DALY) (124, 125) as 

outcome measures.  Most applications of DALYs do not use country-specific 

valuations of health states. A preference for the same health state (e.g. leg fracture/ 

HIV infection/blindness) could be quite different in different countries. Preferences 

can vary, inter alia, by cultural belief (8), availability of health care, and support 

from social institutions. Thus, the use of weights derived from preferences of people 

living elsewhere and differences in methods of deriving utility weights can have 

significant impact on the resulting CUA (9, 10). This review focuses on country 

specific utility weights for QALYs on the basis that DALYs differ significantly 

from QALYs as the outcome measure for economic evaluation (126). The 

estimation of QALYs requires weights (utility weights) to account for the quality 

adjustment of survival for different states of health (health states).Utility weights 

denote the strength of preference or the desirability of a given specific health state. 

In estimating utility weights, three questions need to be answered: what is to be 
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valued; how is it to be valued; and who is to value it (53). A set of health states 

described with the aid of a Multi Attribute Utility Instrument (MAUI) is valued 

using a preference elicitation method such as the Time Trade off (TTO) (49), 

Standard Gamble (SG) (32) or more recently Discrete Choice Experiments (DCE) 

(127). Usually, the general population of the country where the weights are to be 

used should provide the valuation (33, 49). However, there are other dissenting 

arguments like valuation by patients (128). Utility weights developed using this 

approach has been made available in high income countries over the last two 

decades (31, 33, 50, 52, 129, 130). Generic health state valuations like EQ-5D and 

SF-6D usually provide a national value set which can be used in health care 

decision making. However, due to a lack of sensitivity of generic MAUIs in specific 

disease conditions (101), cancer for example, specific Health State Valuations 

(HSV) using disease specific MAUI should also be considered. 

The World Bank classified countries according to their annual per capita 

income in 2011 as low income (US$ 1025 or less), lower middle income (US$ 1026 

–4035), upper middle (US$ 4036 – 12,476), and high income (>US$ 12,476)(115).  

A LMIC is defined as a country with low, lower middle and upper middle income 

citizens (115). In LMICs the availability of utility weights is of increased 

importance as these countries require efficient health care resource allocation due to 

scarce resources and high disease burden (119).  The availability of utility weights 

could facilitate CUA for efficient health resource allocation in these countries. 

Utility weights derived from the preferences of a population of a given country have 

been reported to be different from those derived from other countries (90, 95). 

Utility weights differ significantly even among high income countries (90). 

Moreover, widely different socioeconomic, cultural and social conditions between 

high income countries and LMICs make it imperative that country specific utility 
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weights be used in health economic evaluations. For example, the quality of life 

associated with poliomyelitis in a LMIC has far greater consequences, such as 

physical limitations for the afflicted, than in high income countries where aids such 

as motorised wheelchairs and buildings that cater for wheelchair access are 

commonplace. The perceived unavailability of utility weights using country specific 

preferences could be one of the  barriers in LMICs to the adoption of health 

economic evaluation as a formal tool for decision making (114). 

Aim 

This paper presents a systematic review of the literature with the aim of 

ascertaining health state valuation studies that have been undertaken in LMICs, and 

the valuation methods that have been used. This review is important to further 

develop standardized methods for health state valuation for use in CUAs. It 

suggests areas for improvement in the application of the methods and how resource-

poor conditions can develop their own health state valuations for use in CUAs to 

improve decision making.  
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2.3. Methods 

A comprehensive search of the literature was carried out using Medline, 

PubMed, Cumulative Index to Nursing and Allied Health Literature (CINAHL) and 

American Economic Association’s Electronic bibliography (EconLit) data bases. 

The search was restricted to publications from 1976 to August 2012 for all 

languages. All four databases were searched, using the same strategy, for the words 

below appearing in the title, abstract or full text of the article: 

1.  “Quality of life” 

2. “util*” or “preference*” or “health state*” or “value set” 

3. “time trade off” or “TTO” or “time-trade off “or “time trade-off” or “SG” or 

“standard gamble” or “conjoint analysis” or “DCE” or  “discrete choice 

experiment*” 

The search terms were combined using the Boolean term “AND” (#1 AND #2 

AND #3) to achieve the final search result. 

In addition, reference searches were carried out in websites of the major health 

state valuation systems for the EQ-5D (84), AQoL (36) and  SF-6D (131).  Lastly, 

references in the selected papers from the original search and references of recent 

reviews and valuation studies from high income countries were reviewed to identify 

any further studies from LMICs. Papers were selected according to the following 

criteria: 

Inclusion criteria 

1. Generic or disease specific health state valuation studies using a TTO, SG 

or DCE from a LMIC (if one LMIC was available in a multiple country study, 

details for the LMIC were included). 
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Exclusion criteria 

1. Health state valuation studies from high income countries. Hong Kong was 

considered as a high income zone despite being associated with China which is a 

LMIC according to the World Bank (115).  

2. Studies using non-trading methods such as the Visual Analogue Scale 

(VAS). Although, the VAS is a valuation method it is not choice-based and 

provides rankings only. Thus, it was excluded on the basis that valuations derived 

from a VAS are not preferences involving explicit trade-offs. None of the VAS 

studies found were from LMIC. 

3. Non-empirical papers discussing methodological or theoretical issues of 

preference based measures, health state descriptive systems and review studies. 

4. Other: articles such as CUA studies that apply existing utility weights. 

The review followed the Preferred Reporting System for Systematic Reviews 

and Meta-Analysis  (PRISMA) strategy (Figure 2-1) which allows systematic 

selection of papers and is described in detail elsewhere (132).  



40 

 

 

 

 

* 1,2,3,4 relate to the four exclusion criteria 

 

Figure 2-1: PRISMA flowchart for the selection of papers for the review.  

Total selected papers 1395 

Title read 943 

Full articles read 78 

Abstracts read 355 

Selected papers 16 

Duplicates – 452 – 4 data 

bases produced same 

article as result 

Excluded- 588 

 1. High income- 90 

2. Non trade-off- 3 

3. Non empirical- 268 

4. Not relevant- 227 

 

 Excluded- 277 

1. High income-232 

2. Non trade-off-5 

3. Non empirical-33 

4. Not relevant -7 

 

Excluded- 62 

 1. High income-51 

2. Non trade-off-1 

3. Non empirical-8 

4. Not relevant -2 

 

 

 

 

 

 

 

 

Total Selected papers 17 

Additional searches 1 
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The selected papers were categorised into two groups, namely, generic health 

state valuation (HSV) studies and disease-specific HSV studies. The selected 

generic HSV studies were compared with each other with respect to the descriptive 

systems used, the number of health states directly valued (total and per subject), the 

preference elicitation method used, the model used for estimation, dependent and 

independent variables used and measurements of the model fit. Disease specific 

HSV were also compared with each other for their methodology, results and utilities 

of the specific disease conditions. 

2.4. Results 

Sixteen articles were selected from the database search (Figure 2-1). The 

EUROQoL website identified one additional relevant article (51), making a total of 

17 for inclusion in the review. It was noteworthy that of the 943 selected articles, 

only 16 (1.7%) were from LMICs (Figure 2-1). Nine of the 17 selected studies were 

sourced from the Asian continent (88, 133-140), four from South America (40, 87, 

141, 142), three from Africa (51, 143, 144)  and one from Australasia (45).Twelve 

studies were undertaken in upper middle income countries (40, 87, 88, 133-135, 

137-139, 141, 142, 144), three in lower middle income countries (45, 136, 140) and 

two in low income countries (51, 143). Table 1 shows that only 11.8% of the 

countries classified as LMIC have any experience in valuing health states. 

Compared to low and lower middle income countries, a higher percentage of upper 

middle income countries reported health state valuations (Table 2-1). 

 

 

 



42 

 

 

Table 2-1: Number of countries which reported health state valuations in LMIC  

Income group Number of countries reported 

health state valuations  

Number of countries in 

the income group 

Percentage 

Upper middle 12 54 22% 

Lower middle 3 54 5.5% 

Low  2 36 5.5% 

All LMIC 17 144 11.8% 

 

 Table 2-2 describes the HSV studies selected for the review. There were 

seven generic HSV studies (40, 45, 51, 87, 88, 142, 145), including one undertaken 

in adolescents rather than adults (45). Of the seven generic HSV, five were from 

upper middle income countries. The remaining ten articles were disease-specific 

HSV studies (133-137, 139-141, 143, 144). TTO was the predominant valuation 

method. It was used ten times while the SG was used seven times (on five of these 

occasions, the SG was used in addition to the TTO).  No studies used Discrete 

Choice Experiments (DCE). However, one study used Willingness to Pay (WTP) as 

a method additional to TTO (137).  Valuations were undertaken for generic 

instruments (the EQ-5D, SF-6D, AQoL), and disease-specific states of Rheumatoid 

arthritis, HIV, Melasma, colorectal cancer and Glaucoma states.  
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Table 2-2: Description of the selected health state valuation studies for the review 

Publication Country 

Class  

country Sample 

size 

Sample 

description 

Valuation 

method 

Instrument 

or disease 

valued 

Type 

of 

study 

Yusof et al.. 

(2012)(138) 

Upper 

Middle 

Malaysia 152 Health 

professional 

TTO EQ-5D GHSV 

Leeyaphan et 

al.. (2011) 

(137) 

Upper 

Middle 

Thailand 77 Melasma 

patients 

TTO/WTP Melasma DSHV 

Dranitsaris et 

al. (2011) 

(139) 

Upper 

Middle 

Malaysia 24 Health 

Professional 

TTO Colorectal 

cancer 

DSHV 

Dranitsaris et 

al. (2011 

I)(140) 

Lower 

Middle 

India 24 Health 

Professional 

TTO Colorectal 

cancer 

DSHV 

Zarate et al.. 

(2011) (142) 

Upper 

Middle 

Chile 2000 General 

public 

TTO EQ-5D GHSV 

Tongsiri S et 

al. 2011 (88) 

Upper 

middle 

Thailand 1409 General 

public 

TTO EQ-5D GHSV 

Cruz L.N. et 

al. 2011(39) 

Upper 

middle 

Brazil 494 General 

public 

SG SF6D  GHSV 

Moodie M. et 

al. 2010 (45) 

Lower 

middle 

Fiji/Tonga 60 Adolescents TTO AQoL  GHSV 

Campolina,A. 

et al. 

2009(141) 

Upper 

middle  

Brazil 200 General 

public 

TTO/SG RA DSHV 

Augustovski 

et al. 2009 

(87) 

Upper 

middle 

Argentine 679 General 

public 

TTO EQ-5D  GHSV 

Sakthong 

2009 (133) 

Upper 

middle 

Thailand 120 HIV 

patients 

TTO/SG HIV 

 

DSHV 

Sun, X. 2009 

(134) 

Upper 

middle 

China 106 Glaucoma 

patients 

TTO/SG Glaucoma DSHV 

Adrian R. 

Levy et al. 

2008 (135) 

Upper 

middle 

China 100 Hepatitis 

patients 

SG Hepatitis 

B 

DSHV 

Lara M.A et 

al. 2008 

(143) 

Low Uganda 435 HIV 

patients 

TTO/SG HIV DSHV 

Gupta,V. et 

al. 2005 

Lower India 105 Glaucoma TTO/SG Glaucoma DSHV 
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(136) middle patients 

Bejia et al. 

2004 (144) 

Upper 

middle 

Tunisia 122 RA patients TTO RA DSHV 

Jelsma J et al. 

2003 (51) 

Low Zimbabwe 2488 General 

population 

TTO EQ-5D  GHSV 

EQ-5D-3L- Euro QoL 5 dimensions; SF6D- Short Form 6 Dimensions; AQoL- Assessment of 

Quality of Life; WHOQOL- World Health Organization Quality of Life assessment instrument (146, 

147);RA- Rheumatoid Arthritis; GN- Generic; DS- Disease Specific; TTO- Time Trade Off; SG- 

Standard Gamble; Country class  according to world bank classification per capita income of the 

countries(115); WTP – Willingness to Pay; GHSV- Generic Health State Valuation; DSHV- Disease 

Specific Health state Valuation 

The AQoL study (45) reported results from both Fiji and Tonga and is considered here as 

one study 

 

2.4.1. Generic Health State Valuation studies 

Five of the seven generic studies had valued EQ-5D health states (51, 88, 138, 

142) (Table 2-2). The other two studies valued the  SF-6D (40) and AQoL 

(45).Tongsiri et al.. (88), Yusof et al.. (138) Zarate et al. (142) and Augustovski et 

al.. (87) used translated and validated EQ-5D descriptive systems in local 

languages. However, Jelsma et al. (51) used only the English version in Zimbabwe 

and their study thus suffers from selection bias. Cruz et al. (39) used the Brazilian 

language for SF-6D while Moodie et al. (45) in their   AQoL study used English. 

The reported EQ-5D and SF-6D studies generated their respective country 

population tariffs for utility weights. The AQoL study was a calibration study for 

adolescents (45). The methodological approach employed by generic HSV studies 

are summarised in Table 2-3. The studies employed sample sizes ranging from 152 

to 2384 in the six studies which collected data from the general population (39, 51, 

87, 88, 138, 142). The AQoL study included only adolescents (aged 12-18 with a 

sample size of 60 (45). Moodie et al. (45) also undertook the valuation in a 

classroom setting  which is quite different to the individual level of data collection 

seen in other TTO valuations. 
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The number of directly valued health states ranged from 24 to 248. The EQ-

5D studies directly valued different numbers of health states 24 (87), 38 (51), 42 

(142), 45 (138) and 86 (88). The SF-6D study valued 248 health states while the 

AQoL study valued 30 scenarios. The EQ-5D studies reported a range of 7-15 

valuations per person (Table 2-3). The SF-6D study used six valuations per person, 

the AQoL study ten.  

Jelsma et al. (51) reported TTO value/10 as the dependent variable, a 

deviation from using disutility as the dependent variable (51). The only SF-6D 

study described in this review is that by Cruz et al. (51). They fitted individual and 

aggregate level models to SG valuations and estimated utility weights for all SF-6D 

health states following the example of Brazier et al. (14). Moodie et al. (45) used 

TTO scores for the scenarios used as the dependent variable. Except for 

Augustovski et al., who reported -19 as the lower bound for worse than death 

(WTD) states before transformation to interval scale, indicating six month TTO 

increments, others did not report WTD values before transformation. Yusof et al. 

(138) and Zarate et al. (142) reported exclusion of logical inconsistencies while 

Tongsiri et al. (88), Jelsma et al. (51), and Cruz et al. (39) did not exclude them.  
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All generic HSV studies used regression models with additive functional 

forms, except for Moodie et al. (45) who used a multiplicative functional form in 

the model estimation. Tongsiri et al. (88) were the only authors to use a Generalized 

Least Square Random Effect model (31). Others (51, 87) used variations of linear 

regression for EQ-5D studies. Using the Huber-White method in its model 

estimation, Augustovski et al. (87) allowed for heteroscedasticity correction for the 

uneven variance across observations.  These studies specified between 10 and 16 

independent variables according to the model used. Moodie et al. (45) used 

demographic variables and AQoL scores for independent variables. In contrast to 

individual level analysis in EQ-5D studies Cruz et al. (40) used an aggregate level 

analysis. There was general consensus in using the main effects model for the 

independent variables in the EQ-5D studies. However, it was unclear that use of a 

different number of independent variables improved the model fit. Augustovski et 

al. (87)  used a different model, called the “16 variable” model, which incorporated 

both N3 (31) and D1 models (33). Cruz et al.(40) used a random effect model to 

derive their estimates. 

The predictive power of a regression model can be seen by how well the 

model predicts values from an internal sample against an external sample. If the 

mean absolute difference (MAD), a measure of statistical dispersion, is <0.05, the 

model is considered to be robust with good predictive power. All five EQ-5D 

studies (51, 87, 88, 138, 142) reviewed here met this criterion. In comparing, best 

utility for a disease state of the values ranged from 0.766 to 0.931 (Table 2-3).  



47 

 

Table 2-3: Comparison of Generic health state valuation studies  

 Yusof et 

al. 

(2012) 

Zarate et 

al. 

(2011) 

Tongsiri S 

et al 2011 

Augustov

ski et al 

2009  

Jelsma J 

et al 

2003  

Cruz 

L.N. et 

al 2011 

Moodie M. 

Et al  

Country Malaysia Chile Thailand Argentine Zimbabw

e 

Brazil  Fiji/Tonga 

 

Sample N= 152 

convenie

nt  

N = 

2000 

multi 

stage 

probabil

ity 

N=1409 

random 

representat

ive 

N=611 

convenien

t  

N= 2384 

random  

N= 494 

random 

 

N= 60 

convenient 

Age 

description 

Mean - 

41 

Mean 46 Mean- 

44.6 

≥18, 

mean 

43.5 

≥15 20-64 12-18 

 

 

Mode of 

interview 

Face to 

face 

Face to 

face 

Face to 

face 

Face to 

face 

Face to 

face 

Face to 

face 

Class 

setting 

 

 

Total 

directly 

valued 

states 

45 42 86  24 38 248 30 

scenarios 

        

No of states 

directly 

valued per 

person 

 

15 12 10 13 7 6 10 

scenarios 

Use of 

worse than 

death states 

Yes? yes No 

informatio

n 

Yes  33333 

was the 

only state 

valued as 

worse 

than dead 

Yes  Monash 

protocol(1

48) 

        

Reliability 

of data  

No data No data No data No data No data No data No data 

 

        

Exclude 

logical 

inconsistenc

ies 

 

Yes Yes No No data No No No data 

Regression 

model 

Linear 

additive 

Additive 

RE 

Additive 

GLS RE 

Additive 

OLS plus 

Huber 

White 

method 

Additive 

REML 

Additiv

e RE 

multiplicat

ive 

Analysis 

method 

Individua

l level 

Individu

al level 

No 

informatio

n 

Individual 

level 

No 

informati

on 

Individ

ual and 

aggrega

te 

Individual 

and 

aggregate 
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Dependent 

variable  

No 

informati

on 

1-S 1-S No data TTOs* 

/10 

SGs* 1-S 

 

Independent 

variables  

“main 

effect  

model” 

N3, D1 

“main 

effect”  

“main 

effect 

model”, 

N3,interce

pt 

 

16 

variable 

model 

“main 

effect 

model” 

- AQoL 

score 

demograph

ic 

variables 

Number of 

independent 

variables 

 

10 for 

the main 

effect 

10 11 16 10 16 No data 

R
2
 0.427 for 

D1 

0.337 

for N3 

0.448 0.897 No data No data No data 

MAD<0.05  

 

Yes  yes yes Yes Yes no No data 

Best utility 

for a 

disease 

state 

0.879 0.808 0.766 0.931 0.857 0.82 No data 

ICC- Intra Class Correlation; OLS- Ordinary Least Square ; RE-Random Effect; GLS- Generalized 

Least Square ; REML- Residual Maximum ; Likelihood Linear mixed model; *- value of a given 

health state TTO or SG; MAD – Mean Absolute Difference ; R
2
 – Co-efficient of determination; 1-S 

= disutility 

 

2.4.2. Disease Specific Health State Valuation studies 

No study from the selected publications valued health states from an existing 

validated disease specific MAUI. Of the ten disease-specific HSV studies found in 

the literature, two valued health states in HIV positive individuals (133, 143), two 

valued health states in glaucoma (134, 136) and two in rheumatoid arthritis (141, 

144),  One study valued chronic hepatitis B (135), one Melasma (137) and two 

studies valued colorectal cancer health states (139, 140). All disease-specific HSV 

studies were from Asian and African countries and are compared further in their 

methodology in Table 2-4.  
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All seven studies used convenience sampling. The sample size ranged from 24 

to 435. The respondents were all patients and health professionals except in the 

study of Levy et al. (135) who recruited people both with and without Hepatitis B 

infection. The majority of these studies recruited consecutive patients attending 

clinics, except for that of Lara et al. (143) who recruited from an ongoing trial of 

HIV positive patients. In contrast, Dranitsaris et al. opted to have nurses as 

surrogates to value colorectal cancer health states in two similar studies undertaken 

in India (140)  and Malaysia (139).  

Except for two (135, 143), most other disease-specific HSV studies (133, 134, 

136, 137, 141, 144) used respondent patients’ own health state to trade-off against 

full health.  Lara et al. (143) used three HIV health states constructed from World 

Health Organization (WHO) HIV stages, and calibrated these with both clinicians 

and patients. There was no perfect health state for comparison but an improved 

health state which was given the utility value of 1. Levy et al. (135) developed six 

Hepatitis B health states with the help of experts and employed extensive 

consensual validation, forward and backward translations, linguistic validation 

interviews and pilot testing. 
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Table 2-4: Comparison of disease specific health state valuation studies 

 

 

Sakthong 

2009 

Lara M.A 

et al 2008 

Adrian R. 

Levy et al 

2008 

Beija et al 

2004 

Campolina,A. 

et al 2009 

Gupta,V. et 

al 2005 

Sun, X. 

2009 

Leeyaphan 

et al. 

(2011)  

Dranitsaris 

et al. (2011)  

 

Dranitsaris 

et al. (2011 

I)  

Country  

 

Thailand Uganda China Tunisia Brazil India China Thailand Malaysia India 

Disease HIV HIV Hepatitis B Rheumatoid 

Arthritis 

Rheumatoid 

Arthritis 

Glaucoma Glaucoma Melasma Colorectal 

cancer 

Colorectal 

cancer 

sample 120 HIV 

patients 

276 and 

159 HIV 

patients 

100 hep 

B/100 

healthy 

122 RA 

patients 

200 RA 

patients 

105 

glaucoma 

patients 

106 

glaucoma 

patients 

77 

Melasma 

patients 

24 Health 

professional  

24 Health 

professional 

Interview Face to 

face 

Face to 

face 

Face to face Face to face Face to face  Face to face Face to face  Face to face  Face to face Face to face 

 

Valued 

health 

states 

 

Own  

HIV state 

vs risky 

treatment  

 

3 HIV 

states and 

pre-

defined 

improved 

health 

state 

 

Hep B 

states-

scenarios vs 

perfect 

health –

death as the 

gamble 

 

Own RA 

state vs 

perfect 

health  

 

Own RA state 

vs better 

health state, 

(death as the 

gamble) 

 

Own GL 

state vs 

perfect 

vision 

(death and 

blindness as 

the gamble) 

 

 

Own GL 

state vs 

perfect 

vision ( 

death as the 

gamble) 

 

Own 

Melasma 

state vs 

complete 

clearing 

 

16 cancer 

health states 

vs full health  

 

16 cancer 

health states 

vs full health 

 

Valuation 

method 

 

SG SG  /TTO SG TTO  TTO /SG TTO/SG TTO/SG TTO/WTP TTO TTO 

Time 

horizon 

Remaining 

life 

expectanc

y 

10 years No 

information 

Remaining 

life 

expectancy 

Remaining 

Life 

expectancy 

Remaining 

life 

expectancy 

Remaining 

Life 

expectancy 

30 years  Varied varied 

RA- rheumatoid arthritis; Hep B- Hepatitis B; TTO- Time trade off; SG- Standard gamble; WTP – Willingness to Pay 
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2.5. Discussion 

Overall, this systematic review shows the paucity of HSV evidence available 

from LMICs. Moreover, only six studies reported health state valuations for 

population norms. Only a handful of upper middle income countries have developed 

their own utility weights and still fewer lower middle income and low income 

countries have done so. LMICs make up the larger proportion of the world’s 

population and have the greatest disease burden (119, 121, 149, 150).  Utility 

weights are instrumental in efficient resource allocation in healthcare. In valuing 

health states for the EQ-5D and SF-6D, the reported studies generally followed the 

protocol put forwarded by earlier studies (34, 49) but with some variations. The 

variations included the choice of directly valued health states, use of health states 

worse than death and the regression model selected for the model estimation. 

However, no article discussed or justified the different independent variables used 

in the regression models or the interactions between dimensions in their models.  

None of the studies gave a rationale for the number or the selection of the 

directly valued health states. There was no reason given for the different selection 

of directly valued health states. Nevertheless, it is deemed acceptable to use any 

number of health states for direct valuation as long as these legitimately represent 

the EQ-5D valuation space and do not include implausible states (52).It would, 

however, be better to directly value as many health states as possible without 

overburdening the respondents, keeping the duration of the valuation exercise to 

less than 30 minutes (52). The majority of the studies reported in this review have 

valued 10-15 health states per respondent. However, it is possible to directly value a 

larger number of health states in a particular study without increasing the number 

per respondent (52), whilst maintaining robust estimates.  
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In general, the EQ-5D studies in this review report their sampling procedure 

poorly. Usually no or insufficient explanations are given for the different sample 

sizes or choice of convenience sampling. No study reported the power of their 

sample sizes. A non-representative sample would not produce a reliable decision 

making tool. Even if the sample was not random, if it does not vary significantly 

from the demographic profile of the population it could be argued that the derived 

values could reasonably be held to represent population-based preferences. Jelsma 

et al. (51) and Augustovski et al. (87) produce comparisons of their respective 

samples with the demographic data of their countries in an attempt to validate this 

approach. Significant interviewer effects were also reported by Jelsma et al. (51). 

Thus, it is important to use educated, trained and calibrated interviewers who can 

grasp the TTO process and are also capable of training the subjects, especially in 

LMIC community survey scenarios. 

The utility values produced from disease-specific HSV studies in this review 

cannot be compared with each other as they did not use the same methods. All 

studies other than Levy et al. (135) valued preferences between a patient’s own 

current health state and undertaking a risky intervention to gain perfect health. The 

Indian study on glaucoma (136) used immediate death for SG, in contrast to the 

Chinese study which used blindness as the gamble (134). It is doubtful that these 

utilities could be used for any decision making exercise, but nevertheless serve a 

descriptive purpose and do allow comparison with other interventions for the same 

disease. Most of these studies used the presumed life expectancy of the subject as 

the time horizon. Thus, the denominator in the TTO or SG equation was each 

person’s life expectancy from the age the person was when valuing the health state. 

Furthermore, in the majority of cases, the trade-offs were made against their own 

disease state versus perfect health. The preferred method of utility valuation for 
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disease specific health states is to build disease scenarios with the help of patients 

and value them in standard conditions by healthy subjects who represent the 

population (21). Given the challenge to conduct health state valuations in LMICs, 

especially in Africa and South Asia, the above disease-specific HSV studies are 

commendable.  

A clear limitation is the lack of local research capacity in many of these 

countries. Health economic evaluations are very rare in LMIC (115) compared to 

high income countries. One reason for the dearth of publications from these 

countries is the limited number of researchers in health economics. Then there is the 

question of cost. Unlike the situation in high income countries, the costs of data 

collection, including salaries of data collectors and for logistics, are much lower in 

LMIC. Collaboration with health economists from high income countries and 

capacity building of personnel in LMIC can promote the development of country 

specific utility weights from LMICs. Subsequently, greater awareness among health 

decision makers of the value and relevance of utility weights should lead to 

improved allocation of health resources. 

The social and economic aspects of health care may be disregarded in many 

countries due to the lack of understanding among health professionals and decision 

makers about these aspects (114). Changing social expectations may also demand 

that health benefit packages should include lifesaving interventions irrespective of 

their cost effectiveness An inherent problem of these countries where health 

resource allocation (and all resource allocations) are more politicised, decision 

makers could feel their authority challenged if the results of economic evaluations 

were to be followed (116). As an example, in Japan, clinicians felt their clinical 

autonomy challenged when health economic evaluations were proposed (114). 
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Social institutions would demand that decision makers consider not only the 

efficiency but the norms and values in the society, equity, social solidarity and 

protection against catastrophic health expenditure. The prevailing health systems in 

these countries still revere health professionals, have strong traditions and are 

reluctant to discuss economic aspects on the basis of altruism (114). The 

comparison of health services with monetary values could still be unacceptable to 

them. The principles of  utilitarianism which health economic evaluations are based 

upon might not be considered ethical, especially in an Asian mindset where 

“maximum happiness” or “maximum pleasure” would not align with the “middle 

way” of Buddhism or Hinduism in a philosophical sense (114). On the other hand, 

Cubbon (8) has counter-argued this by saying it is absurd to think QALYs only 

matter to people living in Western liberal democracies, advanced capitalist societies 

or welfare states. As the author reasoned, pain and disability have always been the 

limiting factor in preventing humans achieving their goals. Thus, achievement of 

the goals of every member of society needs to be promoted. Thus, QALYs become 

very important where evaluation of life without regard to actual or potential quality 

would be incomplete (8). 

LMICs are challenged by large population growth and huge disease burdens 

coupled with inefficient, unwieldy health systems (119). People in these countries 

could benefit immensely if CUA were to be used to facilitate health care decision 

making. However, CUAs need relevant health state valuations, as weights from 

other countries like Western Europe, which are so socio-economically and 

culturally different, cannot be applied (90).  

The QALY is one of two  methods that allow quantification of quality of life 

and survival and is used as a building block of health policy (8). The other is the 
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DALY (124, 125). CUA is required to make objective health care decisions. It is 

very much necessary to promote research and application of these approaches in 

LMIC.  One of the foremost actions should be valuation of utility weights for 

specific countries using reliable and valid MAUI to facilitate future research in this 

field.  

Conclusion 

This literature review demonstrates that utility weight valuations from LMICs 

are rare, compared to high income developed countries. LMICs have the majority of 

the world’s population and the highest disease burden (119). There is a need to 

conduct health state valuation studies to produce utility scoring algorithms for these 

countries. It is recommended that the quality of utility weight valuation studies be 

improved by deriving and validating MAUIs in LMICs. For disease specific HSV 

studies, when scenarios are constructed they should be validated prior to use. 

Moreover, health economic research should focus on validating disease specific 

MAUIs, at least for the diseases with the largest public health burden. Greater 

collaborative research between health economics centres in high income countries 

and LMICs could pave the way to capacity building in LMICs. International 

agencies should be encouraged to increase funding in this regard.  
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3.1. Abstract 

Background 

Economic evaluations to inform decisions about allocation of health resources 

are scarce in Low and Middle Income Countries, including in Sri Lanka. This is in 

part due to a lack of country-specific utility weights, which are necessary to derive 

appropriate Quality Adjusted Life Years. The EQ-5D-3L, a generic multi-attribute 

instrument (MAUI), is most widely used to measure and value health states in high 

income countries; nevertheless, the sensitivity of generic MAUIs has been criticised 

in some conditions such as cancer. This article describes a protocol to produce both 

a generic EQ-5D-3L and cancer specific EORTC-8D utility index in Sri Lanka.  

Method  

EQ-5D-3L and EORTC-8D health states will be valued using the Time Trade-

Off technique, by a representative population sample (n=780 invited) identified 

using stratified multi-stage cluster sampling with probability proportionate to size 

method. Households will be randomly selected within 30 clusters across four 

districts; one adult (≥18 years) within each household will be selected using the 

Kish grid method. 

Data will be collected via face-to-face interview, with a Time Trade-Off board 

employed as a visual aid. Of the 243 EQ-5D-3L and 81,290 EORTC-8D health 

states, 196 and  84 respectively will be directly valued. In EQ-5D-3L, all health 

states that combine level 3 on mobility with either level 1 on usual activities or self-

care were excluded. Each  participant will first complete the EQ-5D-3L, rank and 

value 14 EQ-5D-3L states (plus the worst health state and “immediate death”), and 

then rank and value seven EORTC-8D states (plus “immediate death”). Participant 

demographic and health characteristics will be also collected. 



61 

 

Regression models will be fitted to estimate utility indices for EQ-5D-3L and 

EORTC-8D health states for Sri Lanka. The dependent variable will be the utility 

value. Different specifications of independent variables will be derived from the 

ordinal EQ-5D-3L to test for the best-fitting model. 

Discussion 

In Sri Lanka, a LMIC health state valuation will have to be carried out using 

face to face interview instead of online methods. The proposed study will provide 

the first country-specific health state valuations for Sri Lanka, and one of the first 

valuations to be completed in a South Asian Country.  

Key words: Low and Middle Income countries, Utilities, Health state 

valuation, EQ-5D, EORTC-8D, Time Trade-Off, QALY  
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3.2. Background 

The economic evaluation of health interventions has become an integral part  

of health policy and decision making for the allocation of limited healthcare 

resources (2). The objective of economic evaluation is to provide information on the 

efficiency of health interventions. An economic evaluation has to identify, measure, 

value, and compare the costs and consequences of the alternatives being considered. 

Many high income countries perform economic evaluations and health technology 

assessments to facilitate informed decisions to allocate healthcare resources. The 

common outcome measures used in health economic evaluations are Quality 

Adjusted Life Years (QALYs) and Disability Adjusted Life Years (DALYs). 

However, most western European and Australian health advisory institutions 

recommend QALYs as the preferred outcome measure (56, 151, 152). Moreover, 

unlike DALYs, QALYs use country-specific utility weights. Utility weights are 

derived from the preferences of a population sample for being in a given health 

state. Preference elicitation exercises to derive utility weights ideally use health 

states described by Multi Attribute Utility Instruments (MAUIs). Examples of 

MAUIs are the three and five level EUROQoL 5 Dimensions (EQ-5D-3L the EQ-

5D-5L) (48, 153), Short Form 6D (SF-6D) (32), three Health Utilities Indices (35), 

and Assessment of Quality of Life (AQoL) (36). Commonly used preference 

elicitation techniques to value the health states of the MAUIs are the Time Trade- 

off (TTO), Standard Gamble (SG) and, more recently, Discrete Choice methods 

(127). 
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3.2.1. Low and Middle Income countries and Sri Lanka 

The World Bank classifies countries according to their annual per capita 

income as low income (US$ 1025 or less in 2011), lower middle income (US$ 1026 

–4035), upper middle income (US$ 4036 – 12,476), and high income (above US$ 

12,476)(115).  A Low Middle Income Country (LMIC) is defined as a country with 

low, lower middle or upper middle income (115). In LMICs such as Sri Lanka, the 

availability of utility weights is of considerable importance as these countries 

require greater efficiency of health care resource allocation due to scarce resources 

and a high disease burden (119).  The availability of utility weights could facilitate 

cost-utility analyses (CUA) and consequently improved efficiency in allocating 

health resources in these countries. Utility weights, derived from the preferences of 

a population of a given country, have been reported to be different from those 

derived from other countries (90, 95). Moreover, widely different socioeconomic, 

cultural and social conditions between high income countries and LMICs make it 

imperative that country-specific utility weights be derived and used in economic 

evaluations.  

A recent literature review showed there have been few health state valuations 

undertaken in LMICs, impeding the development of CUAs in these countries (154). 

Where health state valuations have been undertaken, the EQ-5D-3L is the most 

commonly applied MAUI to describe health states in valuation studies in the LMIC 

context.  The use of validated methodologies and increased collaboration between 

high income countries and LMICs is required to build capacity for health state 

valuation and health economic research in LMICs (154). Sri Lanka, a South Asian 

country, does not have any health state valuations for MAUIs available to date.  

Developing a utility value set for Sri Lanka is important to promote economic 

evaluations that are based on country-specific preferences. In addition, developing a 
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value set by trialling a feasible, valid methodology for health state valuations in a 

LMIC environment is an important step forward in progressing knowledge to 

enable further health state valuations to be undertaken in the LMIC context.  

3.2.2. Barriers to health state valuation in LMICs 

LMICs such as Sri Lanka need to improve the efficiency of their health 

systems. Health state valuation is a crucial element to improve health outcomes to 

identify efficient healthcare interventions. However, it is challenging for a country 

like Sri Lanka to undertake health state valuation exercises as it lacks health 

economics expertise. Further, unlike a high income country, health state valuations 

cannot be undertaken in LMICs using online surveys due to low internet use and 

low computer literacy. Thus, health state valuations must involve a community 

sample and manual data collection processes utilising trained data collectors. This 

can involve large distances travelled over difficult terrain to reach diverse 

communities to ensure representativeness of the sample to the population. 

Nevertheless, low research costs in LMICs facilitate such data collection exercises, 

provided the necessary expertise is available for research leadership and 

collaboration. Another perceived obstacle is the potential difficulty for the average 

person from a LMIC to understand the concept of a trade-off of life in health state 

valuations. That is, there may be concerns about religious and cultural acceptability 

of trades between health states and life. Given the lack of available health state 

valuations and economic expertise in Sri Lanka the readiness of policy makers and 

the clinical fraternity to accept the concept of utility weights in healthcare decision 

making is as yet unproven.  
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3.2.3. The need for LMIC specific utility value sets  

Despite the potential barriers to undertaking valuation studies in LMICs, the 

development of health state valuations in Sri Lanka is a necessary step to enable an 

expansion and understanding of the potential role of economic evaluation in health 

care decision-making.  Although the common availability of DALY weights for 

LMICs  may raise the question of why LMICs need utility weights for MAUIs, it is 

important to remember that the weights developed for use to derive DALYs are not 

country specific (150). Yet, resource allocation decisions within a LMIC are 

country specific. Therefore, country specific utility weights for MAUIs are 

necessary to derive QALYs to guide resource allocation decisions within any one 

country, such as Sri Lanka. It is well known that utility weights differ even between 

high income countries (90) and arguably might be expected to differ to a greater 

extent between high income countries and LMICs. Preferences to avoid a health 

state can depend on the health care available, the culture and social support (155). 

For these reasons, country specific weights reflecting the preferences of the 

population are required for LMICs including Sri Lanka. 

3.2.4. Generic vs disease specific multi-attribute utility instruments (MAUIs) 

There are situations where generic MAUIs like the EQ-5D-3L cannot be 

applied. A major issue is lack of sensitivity of generic MAUI for some disease 

conditions like cancer (101). As a result, disease specific MAUIs have been 

validated (101). Sri Lanka has a high disease burden of cancer (120), for which this 

protocol describes valuation of health states of cancer specific MAUIs alongside the 

EQ-5D-3L. Generic instruments are more suitable to calculate utility weights for 

CUA.  Disease specific instruments would help in the rational allocation of 

resources within a disease, and patients and clinicians specialising in that disease 

could use these tools to evaluate treatment regimens and any improvements in 
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quality of life. In contrast, generic instruments would help decision makers to make 

decisions on healthcare resource allocation nationally. 

3.2.5. Aim of the study 

To date, no health state valuation study has been undertaken in Sri Lanka or 

any other South Asian country using a generic MAUI for a representative 

population sample. Thus, this protocol reports the methods for a health state 

valuation study to be undertaken in Sri Lanka. The study will derive utility weights 

for the health states described by the EQ-5D-3L (52), a generic MAUI, and the 

EORTC-8D (101), a cancer specific MAUI.  Moreover, the proposed study will 

facilitate future research exploring the theoretical question of differences between 

utilities produced from health states of generic and disease specific MAUIs.  
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3.3. Methods 

The time trade-off (TTO) and standard gamble (SG) (22) are the most widely 

used methods to value health states (127). A visual analogue scale (VAS) has also 

been used to produce national value (156) sets, but this does not involve a trade-off. 

Dolan et al. (31) concluded that the TTO fared slightly better than SG in valuing 

EQ-5D. Since 1995, the majority of EQ-5D valuations have used the TTO as their 

preferred elicitation method. Moreover, whilst both TTO and SG are complex tasks, 

Torrance et al. (30) concluded that the TTO is more easily administered to the 

general public. More recently, the discrete choice experiments (DCE) method has 

been used to value health states (127, 153, 157). However, there is as yet little 

experience using the DCE to produce a national value set even in high income 

countries. Consequently, the TTO method will be used to elicit preferences from a 

representative general population sample.  Ethical clearance for this study has been 

granted by the Griffith Human Research Ethics Committee as well as the Sri Lanka 

Medical Association Ethics Committee.   

3.3.1. EQ-5D-3L 

The EQ-5D-3L has been widely used to describe and value health states in a 

large number of countries including the UK (31), Spain (95), Germany (158), 

Australia (52), USA (33), Japan (50), Argentina (87), Chile (142), Thailand (88) 

and Zimbabwe (51).  Moreover, the reliability and validity of the EQ-5D-3L as a 

MAUI has been widely established (90, 159-164) . The EQ-5D-3L has a total of 

243 health states making it relatively easy for valuation;  a recent study showed it is 

feasible to directly value almost the full set of EQ-5D-3L health states (52). A 

health state described using the EQ-5D-3L is relatively easy to understand for the 

participant as it has only five dimensions and three levels in each dimension. Using 

EQ-5D MAUI full health is described as 11111, stating there are no problems in 
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mobility, personal care, usual activities, no pain/ discomfort and no 

anxiety/depression. The worst imaginable health state according EQ-5D is 33333. 

In 33333, a person is confined to bed, unable to wash or dress self, unable to 

perform usual activities, has extreme pain and discomfort and is extremely anxious 

or depressed.   

3.3.2. EORTC-8D 

Parallel use of the EORTC-8D is proposed in this study to inform the debate 

on the lack of sensitivity of EQ-5D-3L for conditions like cancer. The EORTC-8D 

is a MAUI for cancer newly derived from the EORTC QLQC-30 questionnaire 

(101). It has eight dimensions with four or five levels in each dimension. The 

EORTC-8D can produce 81,290 health states. Out of this large number, only 84 

health states will be valued in the present study (101). EORTC-8D health states will 

be divided into seven groups of 12. Each participant will value the allocated seven 

health states plus immediate death. Only one value set from the UK is currently 

available for the EORTC-8D (101). 

3.3.3. Selection of health state for valuation 

Out of the 243 EQ-5D-3L health states, 196 (plus 11111 and 33333)  will be 

directly valued using TTO methods (52). A state of “immediate death” will also be 

used in the valuation. Excluded health states were considered implausible if level 3 

on mobility was combined with level 1 on either usual activities or self-care (52). 

The selected 196 health states were randomly divided into 14 groups each 

containing 14 health states, with each participant valuing one group of 14 health 

state, as well as “the pits” (33333), the state of “immediate death” and  full health 

(11111). 
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3.3.4. Interview procedure 

Health states will be directly valued in a face-to-face interview. Interviews 

will be conducted by eight trained data collectors. Interviewers will be university 

students. They will be trained by a health economic research team from Australia. 

At the start of the interview, the data collector will describe the purpose of the study 

and obtain informed consent. The participant will then complete a questionnaire 

consisting of demographic information and past clinical experience. The language 

will be English or Sinhalese. Subsequently, an EQ-5D questionnaire will be given 

to the participant, asking them to rate their current health. Participants will also 

mark the VAS to indicate their current health. It is a thermometer-like scale from 0-

100, where 0 is worst imaginable health state for the participant and 100 the best 

imaginable.  

Participants will then asked to rank 16 health states (14 health states plus 

33333 and immediate death). They will then be asked to undertake the TTO 

valuation of 15 health states (14 health states plus 33333). State of full health 

(11111) will be used to compare with the each valuing health state (49) in the TTO 

procedure. After the ranking is recorded, health states will be given to the 

participant in a random order. The TTO procedure will be conducted as explained 

by Gudex (93).  

For each health state, participants  will first be given a choice between 

immediate death or living in the given health state for ten years followed by 

immediate death (93), to define which states are considered better/worse than death 

and consequently which side of a TTO board will be used as a visual aid. For states 

better than death, a middle value of five years will be offered in full health instead 

of ten years in the given health state.  According to each participant’s response, 
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participants will be offered further trade-offs using the outward titration approach 

(93).  In this approach, the time spent in full health will be increased or decreased in 

increments of one year. When there is agreement and refusal between two full years 

midpoint of the two will be offered. As an example, if a respondent agreed to 3 

years of full health instead of 10 years in the given health state and refused 2 years 

of full health, then 2.5 years of full health will be offered as the trade-off.  For states 

better than death, the TTO value is calculated as x/10, where x is the time the 

participant agrees to spent in full health instead of 10 years in the given health state. 

For states worse than death, an alternative of immediate death will be 

compared with a combination of living in the given health state and full health 

followed by death. The total duration will be 10 years. If the time spent in the given 

health state is x and time spent in full health is y , the TTO value is calculated as 

((x/10) -1), ensuring negative values given by states worse than death will have a 

lower bound of -1.  

Following the TTO valuation for EQ-5D health states, the data collector and 

participant will take a 15 minute break and then value the seven EORTC-8D health 

states (plus immediate death). The participant will first rank the health states in 

ascending order, and then provide TTO values for states in random order, using a 

similar process to that described for the EQ-5D-3L states.  

3.3.5. Sampling 

A stratified, cluster sampling technique with random selection within clusters 

will be used to select a representative sample from Sri Lankan population.  
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3.3.6. Sample size 

The desired precision of results and the representativeness of the sample were 

both considered to inform the required sample size. Six months will be the smallest 

time increment used in the TTO valuation of health states. Using 80% power, a 

sample size calculation was carried out to determine the sample size needed to 

identify six month increments (Equation 1) (165) .  

𝑁 =
2 𝑆𝐷2

𝑀𝐶𝐼𝐷2
× (𝛿(𝑆𝑖𝑔 + 𝑝𝑜𝑤𝑒𝑟))

2
         Equation 3-1  

In equation 1, N is the sample size and the minimum clinically important 

difference (MCID) is the minimum TTO increment. Pickard et al. (166) reported 

the MCID for EQ-5D-3L health states as 0.06-0.07 in a study on cancer. However, 

for the present calculation, a more conservative MCID of 0.05 was used as six 

months was minimum increment in the TTO (i.e. 0.5/10). Where 0.5 is a half year 

and 10 is 10 years of time horizon given for health state valuations. Moreover, use 

of 0.05 gives higher sample size than 0.06 or 0.07. The weighted mean standard 

deviation (SD) (0.26) of Thailand (88) and Argentina (87) value sets  was used for 

the equation. The meaning δ is values for significance (Sig) and power is to be 

assumed from a normal distribution table. By convention, significance was 

considered at p<0.05 and power was 80%, and assumed to follow a normal 

distribution (94). To compensate for the inefficiency of data being not normally 

distributed, the power calculation was adjusted by 1/0.95 (94). Sample size (N) was 

calculated as 445 with 80% power of detecting a difference of six months in TTO 

valuations with a 5% significance based on 0.26 SD.  

A second sample size calculation (Equation 2) (167) was carried out to 

determine the sample size needed for the participants to be considered 

representative of the Sri Lankan population.  
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𝑁 =  
𝑧2𝑝(1−𝑝)

𝑒2       Equation 3-2 

Sample size (N) was calculated as 385 with 95% confidence level (Z), 50% 

maximum response distribution rate (p), 5% margin of error (e).  

Thus, the higher sample size of 445 can be considered as representative of the 

general population. To compensate for the loss in efficiency from cluster sampling, 

the sample size was increased by the “design effect” factor (Equation  3) (168).  

Thus, the design effect was calculated for the selected sample size of 445 (169). 

𝐷 = 1 + (𝑏 − 1)ρ        Equation 3-3  

Design effect (D) is increased when the cluster size (b) and/or rate of 

homogeneity (ρ)  is increased. More precisely,  ρ is explained as a measure of 

variability between clusters as compared to the variation within clusters.  As a 

result, if there is reason to assume the condition of interest would produce higher 

variability between clusters, ρ  would increase and the corresponding sample size 

would increase. Instead, if the condition of interest would produce less variability 

between clusters, ρ  would be closer to zero. In such cases Bennet et al. (169) 

recommend using a value for ρ of 0.02. This recommendation was followed in the 

present calculation. This is a reasonable assumption because individuals in each 

cluster will value the same health states.  

There is no clear instruction in the literature for choosing a cluster size. When 

the cluster size increases sample size increases. However, smaller cluster size 

means more clusters. More clusters present logistic constraints. It was decided to 

employ a balance between these two extremes by choosing a cluster size of 30, 

which gives a sample size of 703 for ρ of 0.02. The number of clusters for that 

sample size is 23 (Table 3-1).  
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Table 3-1: Different sample sizes with variable cluster size and design effect for 

initial sample size of 445 (using the sample size produced from power calculation) 

 

Cluster size Ρ 

0.02 (n of cluster) 0.09 0.5 

20 614 (31) 1205 4672 

30 703 (23) 1606 6897 

40 792 (20) 2006 9122 

50 881 (18) 2407 11347 

ρ – rate of homogeneity  

 

In Sri Lanka, the non-response rate in a previous community survey 

questioning participants comprehensively on health care use has been estimated to 

be less than 10% (170). Thus, a non-response rate of 10% was assumed, and  the a 

final sample size of 773, rounded up to 780, will be invited to participate Thus, 26 

clusters of 30 will be used to collect data from the Sri Lankan population. 

3.3.7. Sample selection 

A stratified, cluster sampling technique with probability proportionate to size 

(PPS) was used to select study participants (168). For pragmatic reasons, four 

districts were selected from the 25 districts of Sri Lanka. These are Colombo, 

Kalutara, Kandy and Kurunegala. These districts were selected as they represent a 

good mix of suburban and rural areas and are logistically feasible for the proposed 

data collection. A district in Sri Lanka is divided into Medical Officer of Health 

(MOH) areas, each of which is further divided into Public Health Midwife (PHM) 

areas. PHM areas will be the primary cluster.  

According to population proportions, 26 clusters were divided among the four 

districts. In each district, sampling interval was calculated by dividing the total 

district population by the number of clusters (169). Primary clusters were listed 

alphabetically in each district. Population and cumulative population of primary 
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clusters were listed. Starting with a randomly generated number (below the 

sampling interval) and sampling interval, systematic selection of primary clusters 

will be selected for each district. Using this probability proportionate to size (PPS) 

method, the probability of selecting any cluster varies with the size of the cluster, 

giving larger clusters a greater probability of selection and smaller clusters a lower 

probability (33). PPS produces a sample which is self-weighted, leading to 

simplified analysis. As the cluster size is a constant (30) in the present study, each 

household in the population will have an equal probability of being selected.  

In each primary cluster (PHM area), random selection was used to select 30 

households by electoral address list. People living in institutions, paid 

accommodation (boarding houses, Inns) and elderly homes will be excluded. If the 

selected address is found to be from an excluded category, the data collector will be 

supplied with a new randomly selected address. If the data collector visits a selected 

address and gets no answer, they will visit again until they are finished with the 

cluster. If a selected address is permanently unoccupied during that duration or the 

occupant does not give consent, it is considered a non- participant and no new 

selection will be carried out in its place.  

Only one eligible adult will be systematically selected to participate per 

household, according to the Kish grid (171) method (Table 3-2).  Eligible adults are 

those who are 18 years and older, who can give consent and who routinely sleep at 

the household even if they are absent at the time of the first visit. Eligible adults 

will be ordered from youngest to oldest, and the participant selected according to 

the household number and number of eligible participants. After the selection of the 

interviewee using the Kish grid (171) method the data collector will complete the 
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interview immediately or arrange an appointment at a convenient time for the 

selected participant. 

Table 3-2: Selection of households using Kish grid 

Household 

no in a 

given 

cluster 

Number of eligible adults per household 

1 2 3  4 5 6 or more 

1-5 1 1 3 2 5 1 

6-10 1 2 1 3 4 2 

11-15 1 1 2 4 1 3 

16-20 1 2 3 1 2 4 

21-25 1 1 2 1 3 5 

26-30 1 2 1 4 3 6 

 

3.3.8. Data collector training  

Eight undergraduates studying a health-related degree will be employed for 

data collection. All interviewers will be trained in ethics and survey methods as a 

group in a workshop environment. They will be introduced to the questionnaire 

capturing demographic information, EQ-5D-3L and EORTC-8D instruments, and 

the TTO technique. They will undergo closely supervised training in TTO health 

valuation, including experiential practice-based learning over a two week period. At 

the end of the training data collectors should be able to explain the objective of the 

study to a participant, explain the consent conditions and carry out the TTO 

valuation. A trainer will assess each data collector during a pilot study (n=40), after 

which the team of investigators and data collectors will discuss and rectify any 

challenges in the questionnaires, information sheet, and procedure.  
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3.3.9. Validity and reliability 

The validity of the instruments will be ensured with the use of the validated 

Sinhalese version of the EQ-5D-3L in constructing EQ-5D-3L health states. The 

EORTC-8D health states will be constructed with the aid of its parent instrument 

the EORTCQLQ-C-30 for which a Sinhalese version has been validated in Sri 

Lanka (172). Permissions were obtained from the developers to use the validated 

EQ-5D and EORTC-8D/ EORTCQLQC-30 instruments. The selection of 

instruments for data collection was used after a thorough literature survey which 

examined contemporary methods of health state valuations in LMIC. Moreover, 

content validity of the instruments used for data collection was further strengthened 

by agreement between the research team for the use of proposed health states 

valuation instruments and other questionnaires used in the survey.  

Reliability of the data will be ensured by rigorous training of data collectors in 

Sri Lanka to ensure they are familiar with the data collection instruments and 

competent in delivering interviews using the TTO method. Moreover, the data 

collection will constantly be monitored by the investigators. Investigators will visit 

10% of the randomly selected sample after data collection and ensure randomly 

selected person was actually selected for data collection. At the end of each day, 

completed forms will be collected by investigators from the data collectors. 

Furthermore, randomly selected 40% of data entry will be verified by the 

investigators.  
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3.3.10. Plan for analysis  

Demographic characteristics of the sample and a descriptive analysis of 

participants’ own health status and medical conditions will be examined and 

compared to national data. For each directly valued EQ-5D-3L or EORTC-8D 

health state, utility values will be calculated for each participant. Data will be tested 

for normality and assessed graphically. Mean, standard deviation of TTO values 

and, if applicable, median and interquartile ranges will be reported.   Multi-level 

modelling will be used to examine the design effect of the sample. Intra-class 

correlation will be examined to determine the percentage of variance explained by 

each level of the cluster sampling. Generally more than 10% of the variance needs 

to be in each level to warrant multi-level modelling. 

If not, generalised least square models with random effects will be fitted. 

Models will be fitted separately for utility and disutility as the dependent variable. 

Main effect model (31) , main effects with N3 (31) and main effects with each 

pairwise interaction (52) will be tested. Models will be compared for goodness of fit 

using log likelihood, likelihood ratio test, Akaike Information Criteria (AIC) (173) 

and Bayesian Information Criteria (BIC) (174). Sri Lankan EQ-5D-3L value set will 

be estimated from the selected best fitting model. Using the same methods separate 

models will be specified for EORTC-8D data to estimate EORTC-8D value set for 

Sri Lanka.  

Sub group analysis will be carried out to identify variables that drives health 

state valuation (90) in general population in Sri Lanka. The effect of religious 

practices and beliefs, income, education and disease experience in self or close 

family will be examined.   
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3.4. Discussion 

This study will be the first to derive a utility value set for either the EQ-5D-3L 

or EORTC-8D value sets based on the preferences of a population from a LMIC. To 

our knowledge, it will also be the first health state valuation study undertaken in a 

South Asian country. As such, this study makes two important contributions. First 

and foremost, it will produce health state value sets for the generic EQ-5D-3L and 

disease specific EORTC-8D for use in Sri Lanka. Future health economic 

evaluations can be carried out using the resulting utility weights specific to Sri 

Lanka, enabling country specific estimates of the cost-effectiveness of health care 

interventions to be used by health care decision makers. Secondly, by innovatively 

applying health state valuation methods in the new context of a LMIC (specifically 

to assess the preferences of a sample of the Sri Lankan population), the current 

protocol will provide insights into the feasibility of health state valuation methods 

in the LMIC context. 

 The protocol outlines the justification for using utility values in LMICs, 

selection of EQ-5D-3L and EORTC-8D health states, the TTO exercise, sample size 

calculation, sample selection and approach to face to face interview of participants. 

The proposed study will contribute to closing the gap in health state valuation 

between LMICs such as Sri Lanka and high income countries where these studies 

are now routinely undertaken. This study will support capacity building for health 

economic research. Moreover, results of the proposed study will produce values 

from a South Asian lower middle income country that can be compared with utility 

weights of high income countries and examined for differences. It is proposed that 

future research will assess both these differences, as well as confirm whether the 

difference in utility found for generic and cancer specific instruments in high 

income countries (107) is also found in for Sri Lanka.   More importantly, this 
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protocol paves the way for future health state valuations based on the preferences of  

representative community samples of the general population in LMICs using local 

expertise and minimum resources. 
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4.1. Abstract  

Purpose 

The aim of this study is to derive an algorithm to estimate utility values for the 

EQ-5D-3L health states based on the preferences of a population sample from Sri 

Lanka.  

Method   

The time trade off method was used to directly value 198 EQ-5D-3L health 

states in a general population sample (n=780) from Sri Lanka. Stratified cluster 

sampling with random selection within clusters was used to select the sample from 

four districts. Each participant valued 15 health states via face-to-face interviews. 

The best fit model was selected using consistency, parsimony and goodness of fit. 

Based on logical inconsistency numerous sub samples were also used for model 

specification. For each model, the numbers of illogical orderings in the resulting 

value set were also examined.  

 Results  

Generalized least squares with random effects were found to be the best 

specification. The sub sample consisting of participants with less than seven logical 

inconsistent observations produced no illogical ordering in the final value set and is 

considered the preferred model. Compared to value sets in other countries, a high 

disutility is associated with level 3 deficits in the mobility dimension. More than 

50% of health states in the Sri Lankan value set are deemed worse than death health 

states.  

Conclusions 
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Sri Lankan utility values for EQ-5D-3L states deviate markedly from existing 

values for upper middle and high income countries. It is important to have country 

specific utility values to conduct cost utility analysis.   
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4.2. Introduction 

Economic evaluation is an essential aspect of health care decision making in 

high income countries (21). Many high income countries use health economic 

evaluations in prioritising interventions and determining government subsidies in 

health care (122). Thus, health economic evaluation has brought an evidence based 

approach to making decisions in allocating limited fiscal resources in high income 

countries. Moreover, when the decisions are to be made on factors which change 

health related quality of life (e.g. subsidising a new expensive drug that improves 

quality of life and life expectancy of patients) cost utility analysis (CUA) using 

quality-adjusted life years (QALYs) as an outcome measure is the preferred 

evaluation approach (21). Use of QALYs as an outcome enables the quantity of life 

(mortality) and quality of life (morbidity) to be combined into a single metric (2). 

QALYs use weights to account for the quality adjustments in different health states. 

In this approach, pre-defined health states are measured by the general public by 

using preference elicitation techniques (90). Development of standardised multi 

attributes utility instruments (MAUI) has facilitated description of the health states 

(9) through describing health in different dimensions and levels. The most widely 

used MAUI with the most algorithms is the EQ-5D-3L. The EQ-5D-3L has five 

dimensions and three levels in each dimension making 243 health states. 

An intervention found efficient in a high income country is not necessarily 

efficient in a low and middle income country (LMIC). From the perspective of 

preferences, widely different socio economic, cultural, social as well as available 

infrastructural facilities might lead the population in a LMIC to perceive a heath 

state to have a different value from that assigned in a high income country. If this is 

the case, use of value sets from other countries in CUA would misrepresent the 

QALY gain associated with interventions from the perspective of a LMIC (90). 
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Utility weights have been shown to vary even between high income countries (90, 

95, 175). It is doubly important in the context of LMIC, where utilities of high 

income and lower income countries could be significantly divergent. Thus, it is 

recommended that country specific utility weights be used for health economic 

evaluation (90). 

Sri Lanka, a lower middle income country (115), has reported neither any cost 

utility analysis nor any health state valuations to derive utility weights (154). 

Moreover, supporting the availability of utility weights for a LMIC like Sri Lanka 

could promote formal adoption of health economic evaluation in health care 

decision making, resulting in more efficiency in their health system.  The aim of 

this study (176) was to derive utility weights for Sri Lanka for the EQ-5D-3L health 

states and compare the derived utility values with other LMIC and high income 

countries.   
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4.3. Methods 

The methods developed to value the EQ-5D-3L health states using a 

representative population sample in Sri Lanka have been described in detail 

elsewhere and are summarised briefly below (176).  

Of the 243 health states described by the EQ-5D-3L, 196 states (plus 11111 

and 33333) were directly valued using the time trade-off (TTO) technique (52). 

Viney et al. (52) proposed a method to select 196 plausible health states appropriate 

for use in a direct valuation. The excluded health states, totalling 45, linked mobility 

3 with either level 1 self-care or level 1 usual activities (52). The selected 196 

health states were randomly divided into 14 groups each containing 14 health states. 

In addition to the 14 health states, each participant valued the pits state, 33333 and 

full health (11111). The 11111 health state assumed the value of 1. Health states 

were valued in face-to-face interviews at the participant’s house. Interviews were 

conducted in Sinhalese and English by eight trained data collectors. Each 

participant was asked to rate their own health using the EQ-5D-3L questionnaire 

after completing basic demographic information. Then each health state was valued 

with the aid of a two-sided TTO board (93). The interview was paper based. Firstly, 

each health state was determined better than death or worse than death by the 

participant (93, 176). The preference exercise started with five years of full health 

as a trade-off for ten years in a given health state. Outward titration was used to 

determine the point of indifference depending on the participant’s answer (five to 

ten or five to zero) (93). If a participant preferred living in a health state for 10 years 

followed by death to immediate death they were asked the length of time (x) they 

prefer to stay in full health. The utility score was calculated as x/10. For worse than 

death health states, immediate death was compared with a combination of living in 

the health state (y) and full health (10-y) followed by death (176). The utility score 
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for health states worse than death was calculated as (y/10)-1. This method limit the 

lower boundary of utility valuation to -1 (in worse than death health states) , thus 

containing the values between +1 and -1(176).A stratified cluster sampling with 

random selection within clusters was used to select the sample from the Sri Lankan 

general population (176). The calculated sample size of 780 was selected from four 

randomly chosen districts in Sri Lanka (176). The sample size calculation assumed 

minimum clinically important difference (0.05), standard deviation (0.26), 80% 

power and 95% significance (176). To compensate the error produced by cluster 

sampling, the sample was increased by the design effect (176).  A district was 

divided into medical officer of health (MOH) areas. Each MOH area was divided 

into public health midwife areas (PHM) (176).  Twenty three PHM areas were 

selected from the four districts using probability proportionate to size method (176). 

The primary cluster was a PHM area. Thirty households were randomly selected 

from each PHM area. One adult was systematically selected from the chosen 

household to complete the interview using the Kish grid method (176). In the cases 

of a household being unoccupied when first approached, the data collectors kept 

revisiting during the time they were at the cluster. If the household continued to be 

unoccupied during the allotted time period, it was considered non-participant; no 

replacement selection was made (176).    

Data analysis 

Data were analysed using Stata12 software (177). Initially, regression models 

were fitted to the full data set (FD). For the FD, ordinary least squares (OLS), multi-

level modelling and generalised least square models with random effects (GLSRE) 

were compared to determine the best model specifications. For each regression 

model, three types of independent variable models were used. One was all pairwise 

interactions (52), the second was the level 3 pairwise interactions (52), and the third 
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was the parsimonious model (PM) where only the significant co-efficients were 

retained using exhaustive stepwise functions. To specify PM after all the pairwise 

coefficients were specified, models were rerun excluding all two factor interaction 

coefficients with p>0.2. Several iterations were carried out until only coefficients 

with p<0.2 were remained.  Coefficients from the main effects model were not 

excluded, regardless of their p-value. This stepwise function was carried out for co-

efficients with p>0.1, and finally for co-efficients with p>0.05, leaving only the 

significant coefficients in the model.  

Given the clustering of the data, the intra-class correlation (ICC) was used to 

determine the variance associated with each cluster level using FD. This was to 

assess whether multi-level modelling was required to account for the design effect 

due to the clustering of data. 

The main effect model consisted of two coefficients for each dimension. One 

represented any dimension at level 2 and the second dimensions at level 3 (e.g. 

MO2 and MO3 for mobility) (52). Pairwise interactions consisted of 38 coefficients 

excluding the combinations of dimensions that were not included in directly valued 

health states (52). Utility was used as the dependent variable for the model 

specifications. All dummy variables for main effects and pairwise interactions were 

named similar to those of Viney et al. (52) .  

Data were further examined based on the logical inconsistency of the values 

given to health states by the participants. When each participant values a subset of 

health states, only a few pairs of health states in these subsets will have a logically 

inconsistent (LI) relationship. For example, when health state X has some levels 

better and worse than health state Y, logical inconsistency (LI) cannot be 

predetermined (e.g., 12232 vs 23211) (178). When state A is logically better on at 
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least one dimension, and no worse on other dimension than state B, A should have a 

higher utility value than B (example: A- 11232 and B- 22232). Otherwise if A is 

given a lower utility value than B from the same individual, Dolan et al. (178) 

defined the pair as logical inconsistent. However, there are arguments that 

inconsistencies which are less than 0.1 are part of measurement noise. Lamers et al. 

(179) defined the difference between utility values should be more than 0.05 for 

them to be identified as LI. Thus, if health states B have a utility value of higher 

than 0.05 over A, the A and B pair is considered LI. The value of 0.05 corresponds 

to the 6 month interval given in the TTO valuation. It is the smallest increment in 

the ten year time horizon (1/20) (176). As a result, 0.05 is the level of sensitivity a 

utility value can achieve based on conventional TTO valuation. In the present study, 

Lamers et al. (179) definition is followed to identify LI and is referred to as 

“Lamers’ criteria”. In the present analysis, when a pair of health states was 

identified as having LI in a participant’s responses, both health states (the better and 

worse states) were considered as logically inconsistent. In addition, the number of 

LI for each respondent was also determined.   

Various sub-samples were determined from the FD based on the number of LI 

in the sample. First, non-traders were excluded (hereafter this sub-sample is labelled 

NT). Non-traders gave the same value for all the valued health states and were 

excluded from all subsequent sub-samples. Second, a sub-sample excluding all LI 

observations was derived (labelled LLI) according to Lamers’ criteria. The third 

sub-sample excluded all participants with at least one LI observation according to 

Lamers’ criteria (LG1). Subsequently, nine more sub-samples were made, based on 

the number of LI values per participant. These datasets ranged from excluding all 

participants with more than two LI observations to more than ten LI values (LG2-
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LG10). Each sub-sample was specified with regression models described for FD to 

find the best model fit. In total, 117 (13 ×3 ×3) models were examined. 

 The best model fit was assessed by Akaike Information criteria (AIC) and 

Bayesian Information Criteria (BIC) (173, 174). Each measure penalises larger 

models for using additional degrees of freedom while rewarding improvements in 

goodness of fit (with BIC placing higher penalties).   The log likelihood ratio test 

was used to assess significant differences between models.  

Using the coefficients of the consistent, parsimonious models  with best 

goodness of fit (31) for each sub-sample, value sets for each of the 13 models were 

developed. However, if a model other than the  best model is chosen there is a 

possibility of illogical ordering in the value set (52). Illogical ordering is where a 

logically worse health state receives a higher value than a better health state in the 

estimated algorithm. Thus, illogical ordering (IO) of the resulting utility values 

should also be a factor in deciding the best fitting model specifications. The balance 

between minimum illogical ordering and maximum use of reported natural 

observations (minimum LI exclusions) were determined to find the preferred EQ-

5D-3L value set for Sri Lanka. Moreover, correlation between models for scores 

and ranking were tested with Pearson r and Spearman rho.  

Using the selected Sri Lankan values set for EQ-5D-3L, comparisons were 

made with recent LMIC EQ-5D-3L value sets. Sri Lankan values were compared 

with Argentine (87) and Thai (88) EQ-5D-3L values as standard deviation of those 

values sets were used in the sample size calculation (176) for the Sri Lankan EQ-

5D-3L study. Argentine and Thai value sets were selected for comparison because 

they were the most recent EQ-5D-3L valuations from LMICs. Moreover, Sri 

Lankan values were compared with Australian (52) EQ-5D-3L values as the present 
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study was similar to the Australian study in relation to the number of directly valued 

health states (n=196), as well as following similar model specifications.    
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4.4. Results 

Of the 780 sample with whom contact was made, 736 people consented to the 

study and completed the interview (a 94.4% response rate). The largest age group in 

the sample was 30-49 (36.9%) (Table 4-1). The majority of participants were 

female (62.5%), and most were married Sinhalese Buddhists. Only 5% of the 

sample had received no formal education, and the majority of the sample was 

unemployed (59%).  Compared to the Sri Lankan population (51.5%) sample had 

more females (62.5%). There were more Sinhalese Buddhists in the sample than in 

the general population (88.7% vs 70.2%) and more females (62.5% vs 51.5%).   
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Table 4-1: Sample characteristics compared with some available national values   

Variable Sample 

population %  

Sri Lankan 

population 

%* 

 

Age group   

18-29 18.5  

30-49 36.9  

50-59 19.0  

Above 60 25.6 12.2% 

   

Gender   

Female  62.5 51.5 

Male 37.5 48.5 

   

Marital status   

Never married 14.1  

Married 82.8  

Previously married  03.1  

   

Ethnicity   

Sinhala  91.4 74.9 

Tamil 1.9 15.4 

Muslim  6.4 9.2 

Other 0.3 0.5 

   

Religion   

Buddhist 88.7 70.2 

Hindu 0.9 12.6 

Islam 7.5 9.7 

Christians(Predominantly Roman catholic) 1.6 6.1 

Other  1.2 1.3 

   

Education    

Never attended school 5.3  

Up to Grade 10  62.1  

Completed Grade 12 23.7  

Tertiary educated  8.9  

   

Employment   

Employed 37.5  

Non-economic activity 59.1  

Family worker 3.4  

   

Internet access   

Yes  21.1  

No  78.9  

   

EQ-5D-3L reporting any problem   

Mobility 19.1  

Self-care  6.3  

Usual activities 8.0  

Pain and discomfort 33.8  

Anxiety and depression 15.5  

* provisional 2012 census results (180); *15-59 age groups percentage was 62% 
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Of the 736 participants, 19% reported some mobility problems and 34% 

reported pain and discomfort at the time of interview. Less than 10% of the sample 

reported problems with either self-care or usual activities. There were 10,393 TTO 

valuations and 647 missing observations for this sample as not all participants 

competed the valuation exercise. However, we included valuations in the analysis 

from such participants irrespective of whether they completed the interview.   In 

addition, there were 22 non traders who collectively accounted for 313 (3%) 

observations.  

Intra-class correlation was examined for the cluster levels of district, MOH, 

PHM and participant.  The intra-class correlation for each cluster level was ≤ 0.1, 

indicating that the percentage of variance at each level of cluster was below or equal 

to 10%. Thus, there is no significant design effect at any of the cluster levels. Multi-

level modelling is justified if cluster levels have variance well in excess of 10% and 

therefore multi–level modelling is not warranted in the present analysis.  

GLSRE models for selected sub-samples are presented in Table 4-2. Model 

specification was GLSRE as it was the best fit for each sub sample. All models are 

parsimonious models except LG7b and LG7c. All coefficients are statistically 

significant (p<0.05) except in LG7b and LG7c. For each model of FD, NT, LLI, 

LG1, LG10 and LG7 all interactions and level 3 interactions models were also 

specified with parsimonious model.  In each case, three models were compared with 

AIC, BIC and determined that the parsimonious model was the best model fit. 

However, the log likelihood ratio test was not significant between all interactions, 

level 3 interactions and PM in any model. Only PM is given for FD, NT, LLI, LG1, 

LG10 and LG7 in Table 4-2. Using LG7, parsimonious model (LG7a), all 

interactions (LG7b) and level 3 interactions (LG7c) are also compared in Table 4-2. 
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All main effects were negative, and all level 3 coefficients had a larger absolute 

value than level 2 coefficients showing consistency of the models. The value 

associated with MO3 had the greatest effect (in all models) and was less than 

negative one. Parsimonious models have only a few interactions due to the 

exhaustive nature of model selection. The most common interactions in the models 

were MO3_SC3, MO3_UA3, MO3_PD3, MO3_AD3 and UA3_PD3. Thus, any 

interactions involving MO3 had a higher chance of being statistically significant. 

Coefficients for two way interactions generally produced positive values.  

In the analysis, we examined a main effect model as well as the N3 model. N3 

is a dummy variable positive if at least one dimension is at level 3. When main 

effect only and N3 models were compared with the models with interaction terms 

they were found to be inferior in terms of model fit values (AIC and BIC). 

Therefore, the main effect only and N3 model were not presented in our results.  

 According to the Dolan et al. definition for logical inconsistency, there were 

5951 LI observations. In comparison, there were only 2897 LI observations (LLI) 

according to Lamers’ criteria. However, when all participants with at least one LI 

(Lamers’ criteria) were excluded, only 2170 observations remained (LG1), but 

when all participants with more than seven LI observations were excluded 8337 

(80%) observations remained for the analysis.   
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Table 4-2: Comparison of model coefficients  

 FD NT LLI LG1 LG10 LG7a LG7b  LG7c 

 

         

N (%from total) 10393 (100) 10080 (97) 7183 (69) 2170 (21) 9485 (91) 8337 

(80) 

8337 8337 

N of remaining LI 2897 2897 0 0 2413 1721   

MO2 -0.169 -0.174 -0.218 -0.200 -0.175 -0.166 -0.140# -0.183# 

MO3 -1.020 -1.048 -1.156 -1.242 -1.061 -1.071 -1.095# -1.054# 

SC2 -0.123 -0.125 -0.163 -0.137 -0.122 -0.119 -0.082# -0.119# 

SC3 -0.337 -0.346 -0.375 -0.330 -0.355 -0.337 -0.312# -0.356# 

UA2 -0.108 -0.112 -0.090 -0.174 -0.115 -0.071 -0.068# -0.114# 

UA3 -0.378 -0.392 -0.449 -0.431 -0.405 -0.419 -0.447# -0.431# 

PD2 -0.048 -0.045 -0.089 -0.065 -0.048 -0.057 -0.055 -0.057# 

PD3 -0.272 -0.279 -0.355 -0.302 -0.290 -0.300 -0.306# -0.302# 

AD2 -0.048 -0.050 -0.068 -0.068 -0.053 -0.044 -0.021 -0.043# 

AD3 -0.181 -0.187 -0.268 -0.235 -0.196 -0.194 -0.189# -0.192# 

MO2_SC2       -0.006  

MO2_SC3       0.002  

MO2_UA2      -0.053 -0.045  

MO2_UA3       0.016  

MO2_PD2       -0.011  

MO2_PD3       -0.006  

MO2_AD2       -0.047  

MO2_AD3    -0.109   -0.035  

MO3_SC3 0.170 0.179 0.210 0.194 0.176 0.182 0.186# 0.171# 

MO3_UA3 0.182 0.186 0.204 0.222 0.192 0.208 0.209# 0.188# 

MO3_PD2       0.018  

MO3_PD3 0.169 0.176 0.194 0.309 0.172 0.181 0.182# 0.183# 

MO3_AD2 0.091 0.092 0.100  0.085  0.045  

MO3_AD3 0.146 0.151 0.165  0.159 0.113 0.131#  0.117# 

SC2_UA2       -0.042  

SC2_UA3       -0.017  

SC2_PD2       -0.018  

SC2_PD3       0.011  

SC2_AD2       0.000  

SC2_AD3       -0.031  

SC3_UA2   -0.065   -0.048 -0.077#  

SC3_UA3       -0.016 0.026 

SC3_PD2       -0.024  

SC3_PD3       -0.001 -0.005 

SC3_AD2       0.017  

SC3_AD3       -0.025 -0.014 

UA2_PD2       0.018  

UA2_PD3       0.024  

UA2_AD2   -0.048    -0.020  

UA2_AD3    0.150   0.034  

UA3_PD2       0.025  

UA3_PD3 0.069 0.069 0.091  0.078 0.078 0.097# 0.082# 

UA3_AD2       0.013  

UA3_AD3    0.094   0.036 0.004 
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PD2_AD2       -0.012  

PD2_AD3       0.008  

PD3_AD2       -0.031  

PD3_AD3       0.000 0.004 

         

Constant 0.782 0.799 0.975 0.990 0.823 0.848 0.835# 0.866 

         

AIC  14154 13668 8916 2720 12735 10978 11018 10992 

BIC  14292 13805 9061 2828 12871 11118 11377 11154 

MAE 0.51 0.50 0.50 0.50 0.50 0.50   

LL -7058 -6815 -4437 -1341 -6348 -5469 -5458 -5473 

Number of IO 29 27 18 0 21 0   

FD- Full data set, NT- excluding non-traders; LLI-excluding all logically inconsistent observations according to Lamers’ 

criteria; LG1- excluding all participants with at least one logical inconsistency and non-traders; LG10- excluding all 

participants with more than 10 logically inconsistency and non-traders; LG7a- excluding all participants with more than 7 

logical inconsistency and non-traders; LG7b- same as LG7 but all interactions; LG7c same as LG7 but only the third level 

interactions.  

FD, NT, LG1 and LG7 are parsimonious models;  

All coefficients for models FD, NT, LLI, LG1 and LG7a are significant (p<0.05): Models LG7b and LG7c # indicate 

significant coefficients (p<0.05): 

All logical inconsistency is defined according to Lamers’ criteria; 

MAE; Mean Absolute Error 

LI- Logical inconsistency;  AIC – Akaike information criteria; BIC- Bayesian information criteria; LL- Log likelihood ratio; 

LLRT- Log likelihood ratio test; IO- Illogical ordering 

 

   Using coefficients from the FD model, an EQ-5D-3L value set was 

generated. However, 29 illogical orderings were observed in the FD value set. As 

shown in Table 4-2, similar number of IO was observed in the value sets produced 

by NT and LLI. It was interesting to note when all LI observations were excluded 

(as in LLI), the resulting value set still produced 18 IO. However, LG1 without any 

participant with a single LI observation did not have a single IO in its value set. 

However, LG1 had only 21% of the original observations. The minimum pairwise 

correlation coefficient was 0.99 for both Pearson r and Spearman rho.  
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Although LG10 had 91% of the observations, it produced only 21 IO in its 

value set. Finally, a compromise was achieved with LG7, where 80% of the original 

observations were retained without any IO in the value set. Thus, the EQ-5D-3L 

value set produced from LG7 GLSRE parsimonious model (LG7a) was considered 

as the preferred values set for Sri Lanka.  

The utility weight calculation for health state 22212 using the LG7a algorithm 

is given below.  = 0.848 – (0.166 + 0.119 + 0.071 + 0.044) = 0.448.  Interaction 

between MO2_UA2 is recognised in LG7a model. As a result further 0.053 need to 

be subtracted. Thus, utility weight for health state 22212 in Sri Lanka is 0.395.   

Comparison of the EQ-5D-3L algorithms produced from the FD, LG7a and 

LG1 are given in Figure 4-1. More than 50% of the health states have negative 

values (worse than death states) in all models. The Australian EQ-5D-3L algorithm, 

which also used 196 directly valued health states, but considered a GLSRE model 

with only the level 3 interactions as the preferred model using FD, is compared in 

Figure 4-1 with the EQ-5D-3L algorithms produced from the present study.   
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Figure 4-1: Comparison of utility weights by different models sorted by utility 

values of full data set  

The preferred Sri Lankan EQ-5D-3L utility values are compared to the 

Australian, Argentine and Thai EQ-5D-3L utility values (Figure 4-2). The Sri 

Lankan EQ-5D-3L utility values show marked differences to the other countries , 

especially for the more severe health states. However, utility values for less severe 

health states are similar among the compared countries. The Sri Lankan EQ-5D-3L 

values deviate sharply from other countries when health states with level 3 in 

mobility are introduced.   
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Figure 4-2: Comparison of utility weights sorted by  Sri Lankan (LG7a model) 

utility values  with existing Australian , Argentine (87) and Thai (88) utility 

weights. The utility values are sorted by the Sri Lankan values.  

4.5. Discussion 

The present study produced an EQ-5D-3L utility value set for Sri Lanka. It is 

the first EQ-5D-3L valuation for the South Asian region as well as the first utility 

values for a lower middle income country. The Sri Lankan EQ-5D-3L valuation 

study used the largest number of plausible health states for direct valuation, similar 

to the Australian EQ-5D-3L study (52). The present analysis made use of 10,393 

observations in examining interactions among dimensions in the regression model.  

In all model specifications, worsening of the mobility dimension from level 2 

to level 3 carried a value less than negative one. This reflects the conviction of the 

Sri Lankan population where they fear being bed ridden. The negative value 

associated with the MO3 coefficient may reflect the lower health and social support, 

as well as difficult accessibility options, for a mobility-impaired person in Sri 

Lanka. Consequently, the coefficient for MO3 is explicit in reflecting the gap in 
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health facilities, disability support, and accessibility in public and private transport 

systems between high income countries and a lower middle income country.  

Sri Lankan EQ-5D-3L utility values from all model specifications plunged 

below zero when mobility level 2 was introduced into the health states, and a 

further decline was perceptible when mobility level 3 was introduced into the health 

states. This is quite different from Australian values (52), where negative values 

were recorded for only 20% of the health states. The same difference of Sri Lankan 

utility values associated with Thai (88) and Argentinian (87) utility values also 

shows that utility values from a lower middle income country are substantially 

different from upper middle income countries.  The preferences of the people for 

severe health states in Sri Lanka are significantly lower than other compared 

economies. It is evident that Sri Lankans have a stronger preference to avoid severe 

health states - even with loss of life.   

The main aspect of the present analysis depended on the number of logical 

inconsistencies in the utility observations. The Dolan et al. (178) definition of LI 

was considered too harsh as it excluded the majority of the observation sample. 

Lamers et al. (179) definition was considered more adaptable as the justification for 

its use was based on 0.05 minimum TTO increment. As a result, using the Lamers 

et al. (179) definition retained a larger sample of observations for the analysis. The 

model for LG7a was accepted as the best to produce  an EQ-5D-3L value set for Sri 

Lanka based on the number of LI in the sample and the number of IO in the 

respective value set as well as model fit values. LG7a was the largest sample of 

observation to achieve an algorithm with zero number of IO.  

The algorithm from the full data set with 10393 observations was rejected 

based on the large number of IO in the value set. Exclusion of non-traders also did 
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not reduce significantly the number of IO.  The sub sample LLI was devoid of all LI 

observations. However, the algorithm for LLI also contained IO in the value set. 

LG1, which excluded all individuals with at least one LI, had no IO but was 

rejected based on the small number of observations in the sample. LG7 was the 

highest sample size with no IO in the value set. Thus, the parsimonious model from 

LG7 was used to estimate the Sri Lankan EQ-5D-3L value set. Moreover, high 

correlation between utilities resulted from the preferred model, with 80% of the 

sample observations and FD confirming that there are no significant errors in 

accepting the model only from a subset of the total observations.  

In the present study, the model that provided the best fit, and was thus chosen 

for estimating the Sri Lankan utility value set, includes the parsimonious model 

with most significant pairwise interactions among dimensions. Viney et al. (52), in 

a similar analysis, observed that these interaction terms are “generally positive and, 

therefore in the opposite direction to the main effects” (52). Our findings also 

agrees with their (52)  multiplicative effect of interaction. Moreover, the PM model 

gave additional information where generally all the significant interactions were 

associated with mobility level 3. Mobility worsening to level 3, when interacted 

with any other dimensions worsening to level 3, always produced a utility 

increment which was statistically significant.  Thus, multiplicative effects from 

interaction terms were confirmed by these results.  

The present study has produced the utility value set for Sri Lanka. The EQ-

5D-3L utility weights will allow use of QALYs as an outcome measure in future 

health economic evaluation in Sri Lanka. The utility values estimated in the present 

study are country specific and reflect the preference of the general population who 

are voters as well as tax payers of the same country. Hence, the present study 
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should bridge a gap which has previously inhibited health economic evaluations, 

including studies of cost effectiveness, throughout the Sri Lankan health system. Sri 

Lanka is also in the process of introducing a National Drugs Act. Therefore, it is 

anticipated that the Sri Lankan health system will soon  be considering the 

introduction of cost effectiveness analysis to its decision making process.  As a 

result, the Sri Lankan EQ-5D-3L utility values set will have important practical 

implications in the near future.  

Limitations 

The main limitation is around the population sampled for the TTO 

experiments.  The data collection centred on Western and central parts of the island 

where there are more Sinhalese Buddhists in the population. However, it was 

deemed logistically impossible to use tri-lingual data collectors to include a Tamil 

speaking population.  Moreover, there is substantial difference of the demographics 

between the sample and the general population of Sri Lanka which could be due to 

the fact male workers from villages travel to city and stay there for extended 

periods. Thus, stay-at-home females dominated our sample which could affect the 

representation of the value set. However, for each model we examined the female as 

an independent variable in the main effects and found no significant effect on the 

dependent variable utility. Moreover, in urban parts of our sample areas, the 

demographics of the sample were similar to the general population.  
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5.1. Abstract 

Background  

Health Related Quality of Life (HRQoL) is an important outcome measure in 

health economic evaluation that guides health resource allocations.  Population 

norms for HRQoL are an essential ingredient in health economics and in the 

evaluation of population health. The aim of this study was to produce EQ-5D-3L-

derived population norms for Sri Lanka.  

Method  

A population sample (n= 780) was selected from four districts of Sri Lanka. A 

stratified cluster sampling approach with probability proportionate to size was 

employed. Twenty six clusters of 30 participants each were selected; each 

participant completed the EQ-5D-3L in a   face-to-face interview. Utility weights 

for their EQ-5D-3L health states were assigned using the Sri Lankan EQ-5D-3L 

algorithm. The population norms are reported by age and socio-economic variables.  

Results  

The EQ-5D-3L was completed by 736 people, representing a 94% response 

rate. Sixty per cent of the sample reported being in full health. The percentage of 

people responding to any problems in the five EQ-5D-3L dimensions increased 

with age. The mean EQ-5D-3L weight was 0.85 (SD 0.008; 95%CI 0.84-0.87). The 

mean EQ-5D-3L weight was significantly associated with age, housing type, 

disease experience and religiosity. People above 70 years of age were 7.5 times 

more likely to report mobility problems and 3.7 times more likely to report 

pain/discomfort than those aged 18-29 years. Those with a tertiary education were 

five times less likely to report any HRQoL problems than those without a tertiary 

education. A person living in a shanty was 4.3 more likely to have problems in 

usual activities than a person living in a single house.    
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Conclusion 

The population norms in Sri Lanka vary with socio-demographic 

characteristics. The socioeconomically disadvantaged have a lower HRQoL. The 

trends of population norms observed in this lower middle income country were 

generally similar to those previously reported in high income countries.  
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5.2. Introduction 

Measures of Health-related Quality of Life (HRQoL) are increasingly 

recognised as important in the provision of measurable outcomes for health 

interventions. They are an essential component of evidence-based public health 

policy, aspiring to the ultimate goal of health for all (181) . Having a national 

HRQoL baseline measure provides planners with a common benchmark for 

assessing improvements in public health, and can provide an overall indicator of 

quality of care (97). Analysis of HRQoL data helps to identify needs for new or 

revised health policies, for the allocation of health resources, guides strategic 

planning and helps to improve the monitoring of the outcome of community health 

interventions. Therefore, HRQoL has evolved into a valid indicator of service needs 

and intervention outcomes and is an established component of health surveillance in 

many countries(182). HRQoL includes the physical and mental well-being of 

people. Physical and mental health is affected by socioeconomic status, health care 

policies, risk behaviours and social support systems (183). The outcome of health 

interventions can be measured by the extent of the changes in a HRQoL instrument. 

Routine collection of HRQoL data is important for all aspects of health care 

decision making.  

The EQ-5D-3L is the most popular generic preference-based instrument to 

measure utility and has the most number of country specific valuations reported 

around the world (48). The EQ-5D-3L describes HRQoL in each of five 

dimensions; mobility, self-care, usual activities, pain/discomfort and 

anxiety/depression. Each dimension is described by a single item which is divided 

into three levels; no problem, moderate problems and severe problems (48). 

Combinations of the five dimensions and three levels produce 243 health states. In 

health state valuations, a utility weight for each health state is estimated. Utility 
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weights are the building block of Quality Adjusted Life Years (QALYs), a cardinal 

measure of health outcome combining both survival and HRQoL. Utility weights 

denote a preference for a health state on a 0-1 scale where 0 is death and 1 is full 

health. Thus the EQ-5D-3L health state for full health is 11111, and the worst is 

33333. In addition, health states which are considered worse than death have values 

from 0 to -1.   

The UK (49, 97) USA (33, 98), Sweden (99), Denmark (184), and Australia 

(52, 185), among other  high income countries, have reported EQ-5D-3L utility 

valuations and descriptions of  population norms derived therefrom, as have  China 

(186) and Singapore (187). Population norms allow a comparison of the HRQoL of 

patients with that of an average person in the community (187), assess the 

incremental effect of interventions when a control group is not available (185), 

provide an index value for normal health for a specific socio-demographic group of 

people (185) and support a comparison of population subgroups to explore equity 

concerns (188). Moreover, they can be used to estimate the utility detriment in acute 

onset conditions. Population norms are an essential baseline for estimating 

outcomes in evaluation of health programmes and economic evaluations of health 

interventions.  

Sri Lanka, an island nation, had a mean income per capita in 2012 of 

US$6046, with 3.4% of its GDP spent on health (189). Sinhalese (75%) are the 

major ethnic group, with Tamils and Muslims forming the rest of the population 

(176). Life expectancy at birth is 71 years for males and 78 years for females(189). 

Although it is a lower middle income country, its health indicators are considered to 

be amongst the best in the South Asian region, with  a maternal mortality rate of 

37.7: 100,000 live births(190), and 99% immunisation coverage(191). In the last 
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three decades Sri Lanka went through a devastating civil war. However, with peace 

and a strengthening economy there are better prospects of life for most people.  A 

longer life expectancy, however, means more people are living with morbidity 

(186). This will increase chronic, non-communicable diseases (NCD) such as 

cancer, cardiovascular diseases and mental health problems associated with 

changing social values.  

In recent times Sri Lanka has reported HRQoL studies on liver disease (192), 

spinal cord injuries (193), parasitic diseases (194), oral health (195), vision (196) 

and cancer (197). These studies have provided better grounds for clinicians to 

understand the quality of life issues associated with their patients. Recent studies in 

Sri Lanka have generated valuations for  the EQ-5D-3L health states and EORTC-

8D health states, providing a better framework to use HRQoL in policy decisions 

(176).The major national surveys conducted in Sri Lanka are the 10 yearly Census 

of Population and Housing (most recent in 2012) and the Demographic and Health 

Survey carried out by the National Statistics and Survey Department (198). 

Unfortunately, these surveys do not collect HRQoL data. We assert that it is time 

Sri Lanka also moved from mortality-based health indicators to morbidity-based 

health indicators, given its improving life expectancy and higher NCD burden 

(186).  Thus, the measurement of health status in Sri Lanka is a pressing need.  

At the moment, population norms for HRQoL in Sri Lanka do not exist. The 

observed difference of EQ-5D-3L utility weights between low and high income 

countries (90, 199)  pose the idea that the Sri Lankan EQ-5D-3L population norms 

would also be different from the high income countries. Therefore, publication of 

EQ-5D-3L population norms would be advantageous for Sri Lankan decision 

makers and researchers. The aim of this study is to estimate EQ-5D-3L derived 
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population norms for Sri Lanka using a large population sample. This will also 

facilitate an international comparison of HRQoL in Sri Lanka with other 

preference-based population norms within the world context.   
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5.3. Methods 

The data were collected alongside an EQ-5D-3L health state valuation study 

in Sri Lanka,  from a population sample of 780 persons,  drawn from four districts, 

selected purposively to support diversity, as logistic and financial constraints 

prevented data collection from all districts (176). The districts chosen were 

Colombo (the most populated and metropolitan district), Kandy (a predominantly 

urban population representing the central part of the country), Kalutara (a mix of 

suburban and rural areas) and Kurunegala (a rural district from the north western 

area of the island). The total population of these four districts were 5.2million 

according to the 2011 census (200). Eighty two percent Sinhalese, 7% Tamils and 

9% Muslims lived in them compared to national values of 82% Sinhalese, 9% 

Tamils and 8% Muslims(200) .  The four districts together contained 32% of the 

total population of the country (180). Ethical approval was granted from the ethical 

committee of the Sri Lanka Medical Association (ERC/12/022) and Griffith 

University Human Research Ethics Committee (MED/29/12/HREC). The 

participants provided written informed consent before the commencement of data 

collection. The participants signed the first sheet of the data collection instrument 

giving their consent. The participants were given a copy of the information sheet. 

The ethics committees approved the consent procedure.  

Detailed methods have been reported elsewhere (176). In short, stratified 

cluster sampling with probability proportionate to size was used to select the sample 

(176). Twenty six clusters of 30 each were used. A cluster consisted of a public 

health midwife area (PHM): the smallest area in the Sri Lankan health 

administrative system. The sample of 780 was proportionately allocated to four 

districts, according to population size. To give each household an equal probability 

of selection, cluster sampling with probability proportionate to size (PPS) was 
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carried out to select the sample within the district. A cumulative list of PHM areas 

was created. After a random start, PHM areas were selected systematically. Thirty 

households were selected randomly from each PHM area using a voters list. One 

respondent from a household was selected using the Kish grid method (176). If the 

occupants were absent in a selected household, data collectors made repeated visits 

during the time they were in the area. If the occupants were not contactable during 

this time period they were considered non-respondents and no replacements were 

made. Eight trained associate investigators collected information on demography, 

family income, morbidity and religiosity. The latter was measured by the Duke 

University Religion Index (DUREL) instrument (201), our  hypothesis being that 

this, in a multi faith society, would influence self-reported HRQoL of the Sri 

Lankan population.  

The data were collected over 2 months in 2012-2013. Face-to-face interviews 

were carried out in the participants’ household either in Sinhalese or English 

language. The respondents answered a structured questionnaire which captured 

socio-demographic characteristics. Then they were asked to rate items within the 

EQ-5D-3L questionnaire for their current health state. The EQ-5D-3L questionnaire 

was validated for Sri Lanka to be used in Sinhalese language (48). In addition, they 

responded to the EQ-5D-3L visual analogue scale (VAS), a thermometer like 

indicator to record current health (93). This scale ranged from 0 (worst imaginable 

health state) – 100 (the best imaginable health state).The participants were 

requested to point out “which point best fits your own health state today”.   



113 

 

Data analysis 

Analysis was carried out using Stata 12.0. The data were analysed 

unweighted. The EUROQoL group states “as the population norms are represented 

by age and gender there is no need for the sample to have the same age distribution 

as the general population” (48). The frequency of people reporting no problems, 

moderate problems and severe problems for each dimension were calculated and the 

percentage of people reporting any problem in each dimension was calculated for 

the total sample and stratified by various demographic variables. Chi square tests 

were used to determine the significance between groups in categorical variables.  

The self-reported EQ-5D-3L health state utility weight for each respondent 

was calculated using Sri Lankan EQ-5D-3L value  (202) . Mean EQ-5D-3L weights 

for the sample and categorical demographic variables were summarised and 

ANOVA was used for comparisons in the analysis of these profile data. Logistic 

regression was then used to investigate the association between having any problem 

in each dimension and socio-demographic variables. Using a stepwise function all 

independent socio-demographic variables were tested in the logistic regression 

model. Only the variables with p<0.1 were retained and their sub categories 

examined.  The significant variables were considered as the main effects and 

subsequent interactions among them were tested in a logistic regression model. The 

results are presented as odds ratios (OR).  

In the analysis, the sample was divided into six age groups (18-29 years, 30-

39, 40-49 etc.) to aid comparison with published population norms from other 

countries. Though data were collected for six educational categories, they were 

divided into four: no formal education; primary education (up to grade 8); 

secondary education (completion of either grade 10 or 12), tertiary (any diploma or 
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degree). Marital status was also summarised to three categories from six; never 

married, married (including living together), widowed/separated. The three major 

ethnicities of Sinhalese, Tamils and Muslims were considered for the analysis with 

an “other” category for minor ethnicities. Dummy variables were constructed for 

any problems in each dimension of the EQ-5D-3L representing level 2 or level 3. A 

dummy variable was also used for any current disease to include all people who 

self-reported suffering from any NCD. The religiosity questions were converted 

according to the scoring instructions for the DUREL (201). The answers of the first 

two questions which asked the frequency of religious activities in public and in 

private respectively were reversed. Answers to the second section, which examined 

intensity of religious beliefs, were reversed, added together and the total score of 

the three sub-sections used for analysis. 

5.4. Results  

From the sample of 780, there were 736 responses to the EQ-5D-3L 

questionnaire (94% response rate). Of the 736 responses, there were 719 (92%) with 

complete data, of which 63% were female (Table 5-1). The sample distribution 

among the age groups was equal. The majority were Sinhalese (91%).  Five percent 

of the sample did not have any formal education. Only 4% of the sample lived in 

huts or shanties. Only 37% of the sample was employed. Of the 719, 39% of the 

participants reported suffering from a chronic NCD and accidents/injury. Of the 

sample 17% had hypertension, 19% had diabetes and four people reported as having 

cancer. Only 52% had not visited a doctor for the last 30 days for some form of 

treatment. Twenty percent of the sample had been admitted to a hospital for 

treatment over the last year.  There were 13 participants who were admitted to a 

hospital three or more than three times over that time period (Table 5-1). The 

sample had more females (62.5%) than national values (51%).  
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Table 5-1: Socio-demographic characteristics of the sample n=719 

Variable  

 

n (%) Sri Lankan population* 

   

Sex   

Male  269 (37.41) 51.5 

Female  450 (62.59) 48.5 

   

Age    

18-29 128(17.8)  

30-39 128(17.8)  

40-49 132(18.36)  

50-59 135(18.78)  

60-69 114(15.86)  

70+ 82 (11.4)  

   

Ethnicity    

Sinhala  656(91.24) 74.9 

Tamil  14 (1.95) 15.4 

Muslim  47 (6.54) 9.2 

   

Education   

No formal education  37 (5.18)  

Primary  157(22)  

Secondary 455 (63.7)  

Tertiary 65 (9.1)  

   

Housing type   

Single house 605(84.73)  

Flat/ apartment 80(11.2)  

Hut/shanty 29(4.1)  

   

Annual household income   

0-99,999 123(17.42)  

100,000-199,999 169(23.94)  

200,00-299,999 124(17.56)  

300,000-399,999 105(14.87)  

Above 400,000 78(11.04)  

Preferred not to answer  107(15.16)  

   

Employment   

employed 254 (37.3)  

Non-economic activities 402 (59)  

Family worker 24(3.5)  

   

Marital status   

Never married  101(14)  

Married 595(82.8)  

Widow/ divorced 23(3.2)  

   

District   

Colombo 209(29.1)  

Kandy 167(23.2)  

Kurunegala 196(27.3)  

Kalutara 147(20.45)  

   

Religion   

Buddhist 637(88.6) 70.2 

Hindu 7(1) 12.6 

Islam 55(7.6) 9.7 

Christian 20(2.8) 6.1 
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Current disease  n=719   

Hypertension  125(17.4)  

Diabetes  134(18.6)  

Asthma  34(4.7)  

Epilepsy 2(0.3)  

Anaemia 3(0.4)  

Renal condition 9(1.3)  

Cardiac condition 27(3.8)  

Accident/Injury 6(0.8)  

Mental health 8(1.1)  

Gastro Intestinal problems 16(2.2)  

Skin disease 7(1)  

Cancer 4(0.6)  

Other 110(15.3)  

   

Number of visits to the doctor in the 

last month n=697 

  

0 361(51.79)  

1 249(35.72)  

2 55(7.9)  

3 19(2.73)  

4 and above 13(1.87)  

   

Number of hospital admissions  in the 

last year n=703 

  

0 561(79.8)  

1 107(15.22)  

2 22(3.13)  

3 and above 13(1.85)  

   

* provisional 2012 census available results (180); *15-59 age groups percentage was 62%; above 60 

years was 12.2%  
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Figure 5-1 shows the reported problems facing the participants in the five 

dimensions of the EQ-5D-3L. The majority of participants did not report any 

problems (level 1). Only a small percentage had severe problems (level 3): 0.14% in 

mobility; 0.28% in self-care; 0.28% in usual care; 1.67% in pain/discomfort; 1.11% 

in anxiety/depression. The largest number of any problems was reported for pain 

and discomfort while the smallest number of any problems was reported for anxiety 

or depression. The percentage of people reporting themselves to be in full health 

was 60.5%. 

  

Figure 5-1: Health of participants described with the EQ-5D-3L instrument 

The percentage of participants complaining of “any problems” (level 2 or 3) 

increased with age in all five dimensions (Table 5-2). The association with age and 

reporting any problem in each dimension was significant (p<0.0001). There was no 

perceptible difference between males and females having any problem in all 

dimensions except for pain and discomfort, where females had a higher number of 

complaints. However, the observed difference was not significant.    
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Table 5-2: Frequency and percentage of respondents reporting any problem on the 5 

dimensions by age and gender  

    

 Total  p Value
1
  sex 

   Male  Female  

Mobility      

Total  134(18.64)  45(16.7) 89(19.8) 

Age group  0.000   

18-29 3(2.34)  1(0.78) 2(1.56) 

30-39 14(10.94)  2(1.56) 12(9.38) 

40-49 19(14.39)  1(0.76) 18(13.64) 

50-59 30(22.22)  11(8.15) 19(14.07) 

60-69 35(30.7)  14(12.28) 21(18.42) 

70+ 33(40.24)  16(19.51) 17(20.73) 

     

Self-care   0.000   

Total  43(5.99)  17(6.34) 26(5.78) 

Age group     

18-29 1(0.78)  1(0.78) 0 

30-39 1(0.78)  0 1(0.78) 

40-49 5(3.79)  1(0.75) 4(3.03) 

50-59 8(5.93)  4(2.96) 4(2.96) 

60-69 12(10.62)  5(4.43) 7(6.2) 

70+ 16(19.51)  6(7.32) 10(12.2) 

     

Usual activities  0.000   

Total  56(7.79)  24(8.92) 32(7.11) 

Age group     

18-29 0  0 0 

30-39 2(1.56)  1(0.78) 1(0.78) 

40-49 11(8.33)  2(1.52) 9(6.82) 

50-59 8(5.93)  5(3.70 3(2.22) 

60-69 13(11.4)  6(5.26) 7(6.14) 

70+ 22(26.88)  10(12.2) 12(14.63) 

     

Pain and 

discomfort 

 0.000   

Total  240(33.38)  80(29.74) 160(35.56) 

Age group     

18-29 11(8.59)  2(1.56) 9(7.03) 

30-39 24(18.75)  3(2.34) 21(16.41) 

40-49 46(34.85)  11(8.33) 35(26.52) 

50-59 60(44.44)  20(14.82) 40(29.63) 

60-69 55948.25)  24(21.05) 31(27.19) 

70+ 44(53.66)  20(24.39) 24(29.27) 

     

Anxiety & 

depression 

 0.000   

Total  111(15.44)  39(14.5) 72(16.00) 

Age group     

18-29 9(7.03)  1(0.78) 8(6.25) 

30-39 13(10.16)  3(2.34) 10(7.81) 

40-49 18(13.64)  7(5.3) 11(8.33) 

50-59 30(22.22)  11(8.15) 19(14.07) 

60-69 19(16.67)  9(7.9) 10(8.77) 

70+ 22(26.83)  8(9.76) 14(17.07) 
1
Chi Square test; tested difference between categories in each socio-economic variable 

p<0.05 indicate significance   
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The mean EQ-5D-3L score for the sample was 0.85 (SD 0.008, 0.84-0.87 95% 

CI). The mean EQ-5D-3L VAS score for the sample was 0.81 (SD 0.01, 0.79-0.85 

95% CI). The means of the EQ-5D-3L weight differed significantly (p<0.0001) 

among the different levels of demographic variables given in Table 5-3, with the 

exceptions of annual household income, employment, ethnicity, district and 

religion. Between age groups, the mean EQ-5D-3L scores differed significantly 

(p<0.0001). There was significant difference in mean EQ-5D-3L scores between 

education groups (p<0.0001). In addition, the mean scores had a significant 

difference between the type of house lived in (p<0.0001). Experience with health 

care and morbidity groups also reported significant mean difference from each other 

(p<0.0001 People with any current NCD had a significantly different EQ-5D-3L 

score than others (p<0.0001). People who indulge in moderate amounts of religious 

activities reported the different mean scores from others HRQoL (p<0.016). There 

was significantly different utility scores from people with a renal condition (0.50) 

and those with mental health problems (0.53) (Table 5-3) compared with others.   
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Table 5-3:  The EQ-5D-3L weight by demographic variables  

 Total Mean (SD) P value 1 Male Female  

 

Total  0.85(0.21)  0.86(0.23) 0.85(0.20) 

Age group  0.000   

18-29 0.95(0.15)  0.96(0.20) 0.95(0.10) 

30-39 0.91(0.16)  0.94(0.18) 0.91(0.15) 

40-49 0.87(0.17)  0.91(0.12) 0.85(0.19) 

50-59 0.82(0.21)  0.82(0.22) 0.83(0.2) 

60-69 0.8(0.25)  0.82(0.27) 0.78(0.23) 

70+ 0.73(0.27)  0.77(0.27) 0.70(0.28) 

     

Ethnicity  0.770   

Sinhala 0.85(0.21)  0.86(0.24) 0.86(0.2) 

Tamil 0.91(0.13)  0.93(0.11) 0.87(0.16) 

Muslim 0.84(0.19)  0.91(0.13) 0.79(0.21) 

other 0.89(0.14)  0.79  

     

Education  0.000   

No formal education 0.7(0.28)  0.68(0.31) 0.72(0.27) 

Primary 0.78(0.25)  0.79(0.29) 0.78(0.23) 

Secondary 0.89(0.18)  0.91(0.19) 0.88(0.17) 

Tertiary 0.93(0.12)  0.93(0.12) 0.92(0.12) 

     

Housing type   0.000   

Single house 0.86(0.21)  0.87(0.22) 0.86(0.19) 

Flat/Apartment 0.91(0.14)  0.92(0.13) 0.9(0.14) 

Hut/Shanty 0.66(0.33)  0.65(0.38) 0.67(0.27) 

     

Annual household 

income 

 0.161   

0-99,999 0.85(0.21)  0.83(0.24) 0.86(0.19) 

100,000-199,999 0.87(0.2)  0.89(0.19) 0.85(0.2) 

200,000-299,999 0.87(0.23)  0.86(0.29) 0.87(0.19) 

300,000-399,999 0.89(0.16)  0.92(0.15) 0.87(0.17) 

400,000 and above 0.86(0.21)  0.88(0.21) 0.84(0.2) 

Prefer not to answer 0.81(0.25)  0.81(0.27) 0.81(0.24) 

     

Employment  0.100   

Employed 0.89(0.18)  0.9(0.18) 0.86(0.18) 

Non-economic 

activities 

0.85(0.23)  0.81(0.29) 0.86(0.21) 

Family worker 0.87(0.17)  0.89(0.14) 0.84(0.19) 

     

Marital Status     

Never Married  0.93(0.19)  0.92(0.26) 0.95(0.11) 

Married  0.85(0.21)  0.85(0.22) 0.84(0.2) 

Widow/ divorced 0.78(0.24)  0.83(0.3) 0.77(0.22) 

     

District  0.240   

Colombo 0.87(0.19)  0.88(0.23) 0.86(0.67) 

Kandy 0.87(0.19)  0.89(0.19) 0.86(0.19) 

Kurunegala 0.83(0.24)  0.81(0.27) 0.85(0.23) 

Kalutara 0.86(0.2)  0.87(0.20) 0.85(0.2) 

     

Religion  0.340   

Buddhist 0.85(0.22)  0.86(0.24) 0.85(0.2) 

Hindu 0.93(0.11)  0.95(0.11) 0.89(0.15) 

Islam 0.86(0.18)  0.92(0.12) 0.82(0.21) 

Christian 0.93(0.13)  0.96(0.08) 0.92(0.14) 

     

Any Disease experience  0.000   

No disease experience 0.92(0.14)  0.94(0.12) 0.91(0.15) 

Any disease experience 0.75(0.25)  0.72(0.3) 0.76(0.23) 

     

Disease     

Hypertension 0.73(0.27)    
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Diabetes  0.72(0.09)    

Asthma 0.79(0.20)    

Renal condition 0.50(0.21)    

Cardiac condition 0.64(0.23)    

Accident/Injury 0.59(0.30)    

Mental health 0.53(0.35)    

Gastro Intestinal 

problems 

0.76(0.24)    

Skin disease 0.94(0.14)    

     

Doctor visits within the 

last 30 days 

 0.000   

0 0.91(0.16)  0.92(0.16) 0.89(0.16) 

1 0.82(0.22)  0.81(0.24) 0.82(0.21) 

2 0.78(0.28)  0.74(0.38) 0.8(0.23) 

3 0.67(0.26)  0.73(0.23) 0.64(0.28) 

4 or more 0.67(0.41)  0.42(0.56) 0.78(0.31) 

     

Hospital visits  0.000   

0 0.88(0.18)  0.89(0.2) 0.88(0.17) 

1 0.79(0.25)  0.8(0.31) 0.79(0.23) 

2 0.67(0.3)  0.75(0.21) 0.61(0.36) 

3 and above 0.58(0.32)   0.66(0.27) 

     

Frequency of public 

religious activities  

 0.016   

Never 

 

0.81(0.37)  0.77(0.46) 0.89(0.15) 

Once a year or less 0.77(0.33)  0.7(0.38) 0.8(0.29) 

A few times a year 0.84(0.22)  0.84(0.25) 0.84(0.18) 

A few times a month 

 

0.88(0.2)  0.89(0.21) 0.87(0.19) 

Once a week 0.86(0.2)  0.9(0.18) 0.84(0.21) 

More than once a week 

 

0.82(0.19)  0.83(0.19) 0.81(0.2) 

     

Frequency of private 

religious activities  

 

 0.006   

Rarely or never 0.91(0.16)  0.92(0.17) 0.9(0.12) 

A few times a month 

 

0.97(0.1)  1(0) 0.89(0.21) 

Once a week 0.93(0.16)  1(0) 0.84(0.23) 

Two or more times a 

week 

0.87(0.19)  0.93(0.18) 0.83(0.18) 

Daily 0.86(0.21)  0.85(0.24) 0.87(0.19) 

More than once a day 

 

0.81(0.22)  0.81(0.24) 0.81(0.21) 

1 ANOVA ; tested difference between categories in each socio-economic variable p<0.05 

indicate significance 

The logistic regression provided Odds Ratios (OR) for the relationship 

between any problems reported for each dimension and socio-demographic 

variables (Table 5-4). There were no significant meaningful ORs for the interaction 

between main effects (p>0.1). In all five dimensions, gender, household income, 

and employment did not significantly affect the odds ratios of reporting any 

problems (p>0.1). Only the variables of any current morbidity, visits to GP within 

30 days, and admission to hospital within the last year exhibited a significant 
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association with reporting any problems in all  five dimensions (p<0.05). Age had a 

significant association with all dimensions except anxiety and depression (p<0.05).  

People who are above 70 years old are 7.5 (2-2.8, 95% CI) times more likely to 

report mobility problems and 3.7 (95% CI 1.5-9.3,) times more likely to report pain 

and discomfort than people age 18- 29 (p<0.01).   The likelihood of reporting 

mobility or pain and discomfort in those with a tertiary education are 5 (OR 0.2, 

95% CI 0.04-0.9, p<0.01) and 3 (OR 0.3, 95% CI 0.1-0.9, p< 0.05) times less likely 

respectively compared with people who had no formal education. The district 

people live in had a significant association with self-care and usual activities 

(p<0.05).The likelihood of reporting a problem of self-care was 5 (95% CI 1.4-17,) 

times higher for people living in Kurunegala than people living in Colombo 

(p<0.01). A person living in a hut or a shanty was 4.3 (95% CI 1.1-16,) times more 

likely to report a problem in usual activities than a person living in a single house 

(p<0.01).   
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Table 5-4: Logistic regression for any problems in the five dimensions with 

demographic variables 

 Mobility (OR) Self-care  Usual activities  Pain and 

discomfort 

Anxiety and 

depression 

 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 
Age group      

18-29 Ref  Ref  Ref Ref  

30-39 3.7(0.99-13) 0.6(.03-1.) 0.08(0.01-.53)** 1.1(.6-3.6)  

40-49 3.3(0.9-12) 1.8(0.17-19) .24(0.07-.86)** 3.2(1.4-7.4)**  

50-59 4.4(1.2-16)** 1.5(0.14-15) .16(0.05-.51)** 3.5(1.5-8.2)**  

60-69 5.3(1.5-20)** 3.1(0.31-29) .25(0.09-.75)** 3.3(1.4-8)**  

70+ 7.5(2-28)** 7.8(0.9-75) 1 3.7(1.5-9.3)**  

      

Ethnicity       

Sinhala    Ref  

Tamil    1.1(.12-10)  

Muslim    6.4(.9-43)  

other    3.1(.05-199  

      

Education       

No formal 

education 

Ref  Ref  Ref Ref  

Primary 1.2(0.5-3) 1.5(0.5-5.4) 2.4(0.6-10) 0.9(0.4-2.2)  

Secondary 0.6(0.2-1.4) 0.3(0.1-1.2) 0.9(.2-3.6) 0.5(0.2-1.1)  

Tertiary 0.2(0.04-

0.9)** 

0.3(0.02-3.8) 1 0.3(0.1-0.9)*  

      

Marital status       

Never Married     Ref Ref 

Married     1.7(.8-3.7) 1.0(0.5-2.2) 

Widow/ 

divorced 

   1.5(.4-5.3) 4.2(1.3-13.5)** 

      

Religion      

Buddhist Ref    Ref  

Hindu -   0.5(0.04-7)  

Islam 1.2(.6-2.8)   0.17(0.03-1)  

Christian    0.18((.03-.9)**  

      

Any disease 

experience  

     

No  Ref  Ref  Ref Ref  Ref  

Yes  3.4(2-6)** 4.9(1.7-14)** 4(1.4-11)** 3.3(2.2-5)** 3(1.7-5)** 

      

Visits to a 

doctor within 

last 30 days  

     

No  Ref   Ref   Ref 

1 1.5(0.9-3)  2.1(.8-5.9)  1.4(.8-2.3) 

2 2(0.9-5)  3.4(.9-12)  1.4(.6-3.3) 

3 1.7(.5-6)  7.4(1.4-38)  7(2.3-20)** 

4 1.9(.5-8)  2.6(.2-26)  1.8(.4-7.7) 

      

Hospital within 

last year  

     

No  Ref  Ref  Ref  Ref Ref 

1 1.7(0.9-3.2) 3.8(1.5-

9.4)** 

3.3(1.3-8)** 2(1.2-3.6)** .98(.5-1.9) 

2 2.5(.86-7) 4.3(0.9-21)* 1.6(.3-8) 1.9(.7-5) 1.7(.57-4.9) 

3 or more  4.2(1.1-16)** 3.2(0.6-17) 4.8(0.9-25) 3.4(0.9-14)* 4.5(1.3-16)** 

      

District       

Colombo  Ref  Ref    

Kandy  .5(0.1-2.7) .85(.2-3.5)   

Kurunegala  5(1.4-17)** 2.8(.8-9.4)*   

Kalutara  3.3(0.8-13) 2.4(.7-8.6)   
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Frequency of 

public religious 

activities  

     

Never 

 

Ref      

Once a year or 

less 

1.5(.12-20)     

A few times a 

year 

1.8(.16-21)     

A few times a 

month 

 

1.3(1.6-14)     

Once a week 1.4(.12-16)     

More than once 

a week 

 

3.4(.3-39)     

      

Frequency of 

private 

religious 

activities  

     

Rarely or never    Ref   

A few times a 

month 

 

   0.7(0.9-7)  

Once a week    0.4(0.3-5)  

Two or more 

times a week 

   2(.5-8)  

Daily    1.9(0.8-5)  

More than once 

a day 

 

   3.6(1.4-10)**  

      

House structure       

Single house  Ref  Ref  Ref 

Flat/ apartment  1 0.17(0.01-1.9)  0.86(.4-1.8) 

Hut/ Shanty  2.3 (.6-8.3) 4.3(1.1-16)**  3.1(1.2-8)** 

      

Tenure       

Owned    Ref  Ref Ref 

Owned with 

mortgage 

  1 2.1(.4-11) 0.3(0.02-4.2) 

Rented    23(3-173)** 2.9(.9-10) 5(1.6-16)** 

Other    1.1(0.06-20) 1.6(0.4-7) 1.2(.2-8) 

      

Internet access      

Yes    Ref    

No    0.4(.07-1.9)   

 OR= Odds Ratio; 95% CI= 95% confidence Interval; * - significant at p<0.05, ** - 

significant at p< 0.01;   
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5.5. Discussion  

This study provides health status of a population sample from Sri Lanka using 

the EQ-5D-3L instrument. The values will therefore be useful as population norms 

to support the evaluation of health care in Sri Lanka. These values could be of 

importance to decision makers and outcome researchers in determining cost 

efficient health resource allocation. There are no other reported population norms to 

be compared with the present study.   

The percentage of people who reported full health is 60.5% in the present 

study. This is similar to the observations from Konig et al. who reported 65% of a 

European (six countries) population sample did not indicate any problems in the 

EQ-5D-3L dimensions (203). The EQ-5D-3L full health profile was less than 51% 

for a population sample from Sweden (99) and 58% in the UK (97). However, the 

mean utility weight (0.85) and the mean VAS value (0.81) of the Sri Lankan 

population differ substantially from the Singapore mean utility weight (0.95) 

(187).The Sri Lankan mean utility weight is, however, similar to mean values of the 

UK (VAS) 82.5 (97); The USA 0.87 (98); Denmark 0.88 (184) and Sweden 0.85 

(99). These studies from high income countries were estimated from general 

population samples. Therefore, it can be reasonably suggested that the Sri Lankan 

population is on par with the general health status reported in the literature for high 

income countries. However, reported population norms could depend on the 

expectations of the society: if overall health is relatively poor in a country, then 

people’s expectations are lower as they would be more stoic (204). This could be 

the case for much of South Asia. On the other hand in Western Europe, people’s 

expectations and demands are at a higher level and will be more likely to complain. 

Moreover, Singapore, though Asian enjoys excellent healthcare with higher per 

capita income. However, being a much disciplined society are unlikely to complain.  
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In Sri Lanka the reported HRQoL declined with age. This is similar to 

observations made in China (186) Singapore (187) and other countries (97, 99). The 

lack of a difference in observed health status between males and females in Sri 

Lanka is similar to Singapore (187) and Australia (205). Our results contradict the 

popular belief that South Asian females are disadvantaged, at least on HRQoL 

grounds. On the other hand women in a South Asian country being long used to 

treat as second class citizens are less likely to complain about their HRQoL. 

However, this is different to a study in Denmark (184) in which  men reported 

higher HRQoL than women in all age groups. In contrast, in Sweden (99) there was 

no significant difference for HRQOL between genders. People who never married 

recorded the highest HRQoL in our study. This observation was on par with the UK 

study (97) (which recorded more problems with widowed/separated/divorced) as 

well as the Singaporean (187) study.  

Household income was not a significant factor in the present analysis. 

However, the self-reported household income data should be considered with 

caution as people could have given underestimates to a stranger asking about their 

wealth. The substantial wealth people generate from their non-formal economic 

activities in rural regions might not have been captured in our study. However, in 

high income countries, household income is a good indicator of health status (98). 

People with a lower income in the UK (97), Sweden (99), Singapore (187) and USA  

(98) reported lower health status than people with higher incomes.  A reasonable 

assumption that might explain this difference could be that the economic disparity 

between population subgroups is still minimal in Sri Lanka. Universal free access to 

health care in Sri Lanka could be another contributing factor.  
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The largest proportions of the sample were students and people with non-

economic activities, such as housewives: however there was no significant 

difference between the employed and unemployed in HRQoL. In Sri Lanka, people 

with a higher education had better health than the non-educated, and this is 

consistent with the situation in high income countries (2,10). This indicates the 

disadvantaged suffer more from a lack of HRQoL than the advantaged even in a 

Low and Middle Income country like Sri Lanka. We tested the hypothesis that 

people with higher religiosity tend to be healthier: The results were mixed. 

Moderately religious people tend to have the highest utility score. However, the 

odds of reporting problems in any dimensions were highest for the deeply religious. 

A reasonable explanation could be moderately religious people may take comfort 

from their religion without getting too intense. It could also be due to reverse 

causality where people become more religious when they face with illness.  

The present study used Sri Lankan EQ-5D-3L derived utility weights to 

calculate the health status of the sample (199). This is a strength of the study, and 

this could be argued to be a more valid approach than using another country’s utility 

weights to calculate HRQoL population norms (187). The present study found 

significant differences between the self-reported EQ-5D-3L VAS values and values 

produced from utility weights for the participants’ EQ-5D-3L health states. 

However, many other population norms had been reported using EQ-5D-3L VAS 

values (48). Future research is needed to find out whether EQ-5D-3L derived 

population norms should be confined to utility weights. However, this is the only 

population norm data published so far in the South Asian region and these can be 

used, as of now, in policy decisions. From this experience it is recommended to 

include the EQ-5D-3L questionnaire in the national housing and population census 

and demographic and health survey (200). If the government of Sri Lanka can 
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undertake such data collection the experience gained in the present analysis can be 

used to estimate better HRQoL information for Sri Lanka in the future. 

There are some limitations to the present study. We covered only four districts 

of the country and the sample was skewed towards stay-at-home females. This was 

due to the time of the interview. The interview was conducted during the day and 

generally the households were occupied by females as males were away for work.  

We had a higher Sinhalese proportion in the sample as interviews were conducted 

either in Sinhalese or English. Logistic constrains prevented us from employing tri 

lingual data collectors. However, we had nearly 8% of Muslims in the sample. The 

Australian travel advice, at the time of the data collection, prevented us from 

collecting data from the predominantly Tamil, North and East of the country. 

However, as explained in the data analysis we did not weight the sample as 

population norms are presented by demographic groups. This places a caveat on the 

generalizability of the results to the Sri Lankan population as a whole. Considering 

the interaction between variables, it could be that younger people, who are less 

religious and are healthier than older people, drives the relationship between 

religiosity and HRQoL. It could be the tendency for older people to stay more at 

rural areas that make lesser HRQoL in the rural district.  

Conclusion  

The use of the EQ-5D-3L to assess the health status of a population in a LMIC 

is feasible and informative. Population norms could be used for assessing effect of 

an intervention in non-randomised trials by allowing comparing with an index 

value.  Using this instrument, an index value for “general” health status of 

population sub-groups can be estimated and used in the evaluation of population 

health. The health status of Sri Lankans shows decrement with age. 
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Socioeconomically disadvantaged subgroups have lower health status than the more 

advantaged. Being a female was not a disadvantage in Sri Lanka. The trends 

observed in high income countries were generally similar to the Sri Lankan 

observations of population norms. Even though use of these population norms in 

decision making could prove challenging, the authors strongly urge their 

introduction.  
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6.1. Abstract 

Background 

Currently there are no reported cancer-specific health state valuations in Low 

and Middle Income countries using a validated preference-based measure. The 

EORTC-8D, a cancer specific preference-based measure has 81,920 health states 

and is useful for economic evaluations in cancer care.  The aim of this study was to 

develop a utility algorithm to value EORTC-8D health states using preferences 

derived from a representative population sample in Sri Lanka.  

Methods  

The time trade-off method was used to elicit preferences from a general 

population sample of 780 in Sri Lanka. A block design of eighty five health states, 

with a time horizon of 10-years, was used for the direct valuation. Data were 

analysed using generalised least squares with random effects. All respondents with 

at least one logical inconsistency were excluded from the analysis.  

Results  

After excluding logical inconsistencies, 4520 observations were available 

from 717 respondents for the analysis.  The preferred model specified main effects 

with an interaction term for any level 4 or worse descriptor within a health state. 

Worsening of physical functioning had a substantially greater utility decrement than 

any other dimension in this population.  

Limitations 

The data collection could not include the whole country. Females formed a 

large part of the sample.  
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Conclusion 

Preference weights for EORTC-8D health states for Sri Lanka have been 

derived: these will be very useful in economic evaluations of cancer-related 

interventions in a range of low and middle income countries.  
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6.2. Introduction 

Health economic evaluations are an accepted norm in many high income 

countries and are used, inter alia,  to guide allocation of resources for health care 

(21). The popular method of economic evaluation, Cost Utility analysis (CUA), 

uses  Quality Adjusted Life Years (QALYs) as the outcome measure (122). The 

concept of QALYs encompasses quality-weighted length-of-life in a single 

measure. Utility weights assigned to health states make possible the measurement of 

quality increment or decrement in health economic evaluation. Development of 

multi-attribute utility instruments (MAUIs), based on multi-attribute utility theory 

(35), has enabled utility algorithms to be developed for assigning values to health 

states. Popular generic MAUIs include the EQ-5D family, Health utilities Index 

(HUI) and the Assessment of Quality of Life (AQoL) family (35, 36, 48). The most 

popular MAUI with the greatest number of published national valuations is EQ-5D-

3L. Criticisms of EQ-5D-3L and other generic MAUIs include their lack of 

sensitivity for specific health conditions, including for cancer (104, 206, 207). It is 

believed that the 243 health states of EQ-5D-3L are not capable of discriminating 

between the health states associated with malignant neoplasms (104). As a result, 

trials of cancer treatments rarely incorporate MAUIs to discern the utility increment 

of new interventions.  

Cancer research often includes quality of life measures such as the EORTC-

QLQ-C30 (206) and FACT-G (208) to quantify the outcomes of interventions. The 

EORTC-QLQ-C30 and similar quality of life measures have great clinical use in 

measuring changes in health related quality of life. However, these disease-specific 

instruments do not provide valuations of health states through a utility algorithm 

and are only able to describe changes in quality of life numerically or qualitatively. 

Recently, there has been interest in developing disease-specific preference-based 
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measures from widely accepted and validated disease specific quality of life 

instruments (103, 206). The EORTC-8D is such a measure, developed from the 

EORTC-QLQ-C30 as a cancer specific preference-based instrument (206). It 

provides a potential solution to the insensitivity of generic MAUIs in measuring 

quality of life in patients with cancer (209). Use of the EORTC-8D algorithm with 

the EORTC-QLQ-C30 will enable two purposes to be served. Firstly, the EORTC-

QLQ-C30 can measure quality of life differences in cancer patients. Secondly, the 

QLQ-C30 scores can be converted to utility weights using the EORTC-8D 

algorithm (209). 

Usually, country-specific utility values are needed for a preference-based 

measure to be used in a CUA intended for country-specific decision making (154). 

A health state valuation needs to be undertaken to derive utility weights for each 

health state described by the preference based measure using the population of a 

given country (154). The first EORTC-8D valuation study reported provided values 

for the population of the UK (206).  However, utility weights vary with cultural and 

economic backgrounds of the people providing the valuations (90). Thus, there are 

several reasons why utility values of high income countries may not be appropriate 

for use in low and middle income countries. Sri Lanka, a South Asian lower-middle 

income country (i.e. a middle income country at the lower end of the middle income 

group) with limited health budget and constrained cancer rehabilitation services 

may have different utility weights to those derived from a UK population. For 

example, we have shown that EQ-5D utility weights for Sri Lanka are substantially 

different from those derived from high income countries (210). Thus, utility weights 

for the EORTC-8D for use in low and middle income countries should be valued 

from the populations of these countries.  In a recent comprehensive literature 

review,  we found a scarcity of health state valuations using either generic or 
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disease-specific preference-based measures in these countries, and demonstrated a 

need for validated health state valuation methods for low and middle income 

countries (211). In low and middle income countries, disability adjusted life years 

(DALYs) can also be used for economic evaluations. However, the preference 

based methods of DALYs are obscure and are not country specific.  The different 

socio economic scenarios experienced in different countries necessitate country 

specific utility weights (90, 154).Developing utility weights for the EORTC-8D in 

low and middle income countries would facilitate economic evaluations of the 

impacts of cancer and of cancer-related diseases and dysfunctions.  

The purpose of the present study was to estimate utility weights for the 

EORTC-8D health states using a representative population sample from Sri Lanka. 

6.3. Methods 

The study was undertaken alongside the Sri Lankan EQ-5D-3L health state 

valuation study using the same respondents (176). The method is described in detail 

elsewhere (176). Health state valuation was carried out by individuals drawn from 

the general population (who are tax payers and voters) of Sri Lanka using a 

stratified cluster sampling method (176). We did not use patients or health 

professionals to avoid possible bias.   

The EORTC-8D has eight dimensions. The first, physical functioning has five 

levels. The remaining seven dimensions (role functioning, pain, emotional 

functioning, social functioning, fatigue and sleep disturbance, nausea, constipation 

and diarrhoea) have four levels each. In total, there are 81,920 health states 

described by the EORTC-8D (206). This study used the same EORTC-8D health 

states valued by Rowen et al. (206) in the UK. As it is clearly not feasible to directly 

value all 81,920 states, 81 were selected using an orthogonal array, and a further 



136 

 

four chosen to make a total of 85 (101). These included the worst health state 

54444444. The selected 84 health states (minus the worst) were randomly divided 

into 12 sets each containing 7. Health state sets were randomly allocated to 

participants who valued the 7 allocated states as well as the worst health state.  

The time trade off (TTO) method was used to elicit the preferences of the 

participants. Health states were valued using a two sided time trade-off board  in 

face-to-face interviews at the respondents’ household (93). Eight trained data 

collectors conducted the interviews and guided respondents through the TTO 

exercise. A given health state (health state B) was compared with full health 

(11111111). The full health was presented as no problems in all eight dimensions 

and assigned a measure specific value of 1. If a respondent preferred living in a 

health state for 10 years followed by death to immediate death they were asked the 

length of time (x) they prefer to stay in full health. The length of time was 

determined using side 1 of the TTO board with 5 years as the starting point and 

outward titration according to the respondent’s preference. If the point of 

indifference between the health state B and full health was achieved at 7 years (x), 

the utility value was calculated as 0.7 as the calculation was x/10. However, when 

there is agreement and refusal between two adjacent choices (e.g. the respondent 

preferred 10 years in health state B to 7.5 years in full health but preferred and 8 

years in full health over 10 years in health state B)  the midpoint of the two was 

used (i.e. 0.775 in this example). If the respondent preferred immediate death over 

10 years in the given health state, side 2 of the TTO board was used, as the health 

state was considered as worse than death. In this case the preference task was 

different, as the choice was between y years in the given health state followed by 

10-y years in full health followed by immediate death. Again, the task was started 

with five years for y and outward titration was used to determine the final point at 
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which the respondent was indifferent. The utility score for health states worse than 

death was calculated as (y/10)-1. This method was used to limit the lower boundary 

of utility valuation to -1, thus containing the values between +1 and -1 (161).   

The sample size was 786, based on the determination for the EQ-5D health 

state valuation conducted in parallel with the present study (176). This is more than 

double the size of the sample used for the valuation of EORTC-8D health states in 

the UK. Participants were selected from four Districts of Sri Lanka (176). Within 

these, Public Health Midwife areas (PHM) were selected using a probability 

proportionate to size method, and from which 30 households were randomly chosen 

(169). One adult from each household was then systematically selected using the 

Kish grid method (176).  

The interview procedure is described in detail elsewhere (176) . Briefly, a 

trained data collector described the purpose of the study and obtained informed 

consent. Participants responded first to a questionnaire eliciting demographic 

information and their current and past medical history. They then responded to the 

EQ-5D visual analogue scale to mark their current health status. Next, they 

completed the EQ-5D-3L questionnaire for their current health state. Subsequently, 

the EQ-5D-3L health state valuation was carried out.  Following a short break, the 

EORTC-8D health state valuation was carried out. The cards that described the 

selected seven EORTC-8D, and the worst, health states were given to the 

participant, who was asked to rank these in ascending order of preference. This 

order was recorded by the data collector. The cards were then shuffled and re-

presented for the health state valuation in a random order. 

Analysis 
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Data were analysed using Stata12 software (177). A statistical model was 

constructed to predict utility weights for all health states based on the directly 

valued states. The dependent variable was the utility value and dummy variables 

were constructed for the main effects for each domain level, representing movement 

away from full health. Dimension one; physical functioning (PF), had four main 

effects. Movement from level 1 to level 2 was PF2; movement from level 1 to level 

3 was PF3; movement from level 1 to level 4 was PF4 and level 1 to level 5 was 

PF5.The other seven dimensions of role functioning (RF), pain (PN), emotional 

functioning (EF), social functioning (SF), fatigue and sleep disturbance (FS), 

nausea (NS), and constipation and diarrhoea (CD) each had three main effects, and 

the movements were coded in a similar fashion.  

Firstly, ordinary least square regression (OLS) was estimated using utility as 

the dependent variable and the main effects as independent variables.  The results 

were then compared with generalized least squares with random effects models 

(GLSRE), which takes into account correlations both within and between 

respondents (i.e. clustering effects).  

A set of health states valued by a participant has a finite number of pairs that 

could be defined as logically inconsistent. According to Dolan et al., health state A 

can be considered logically better than health state B if at least one dimension is 

better and no other dimension is worse (178). Health state A, therefore, should have 

a larger utility value: were A to be given a lower value than B, both values are 

considered logically inconsistent. In addition, when health state A has some 

dimensions better and others worse than B, logical inconsistency cannot be 

determined.  Moreover, the difference between utility values should be more than 

0.05 for them to be identified as a logical inconsistency (LI), as argued by Lamers 
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et al. (212). The present analysis considers LIs according to the Lamers’ criteria 

(212). After removing all individuals with at least one LI, and using GLSRE, the 

remaining observations were included to estimate main effects on utility.  

 In addition to main effects, all possible first order pairwise interactions 

among the dimensions were initially included.  Alternative interaction terms were 

also developed.  N3 dummy recorded if any dimension had at least one level 3.  N4 

dummy recorded if any dimension had at least one level 4. N4/N5 dummy was 

created to record any dimension at its worst level (level 5 for PF and level4 for 

others) (33).   

Main effects were combined with pairwise interactions, N3, N4 and N4/N5 

terms separately and in various combinations. Only the best fitting models were 

selected, based on consistency, parsimony and goodness of fit. Goodness of fit 

values considered were log likelihood, Akaike Information Criterion (AIC) and 

Bayesian Information Criterion (BIC) (173, 174). The models were exhaustively 

examined in a stepwise process to achieve the parsimonious model with elimination 

of non-significant coefficients. In each step the coefficient with the highest p-value 

was excluded. When a model was obtained where all main effects and interaction 

terms were significant, the model was examined for consistency. If a coefficient 

representing a worse level has a lower value than one representing a better level, it 

is regarded as a consistent state. Thus, any inconsistent coefficient was combined 

with its immediate upper level. The final model was specified when all coefficients 

were significant and consistent.   

6.4. Results 

Of the original 780 participants, 736 (94%) enrolled in the valuation 

experiment. The remaining 44 were non respondents. As each respondent valued 8 
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(7 randomly selected and the worst) health states, the expected total number of 

observations was 5888. We recorded 4816 (82%) observations: some participants 

declined to complete all eight exercises, though no one withdrew overall consent.  

There were 110 (2.3%) LI observations according to Lamers’ criteria, estimated 

from 43 (6%) respondents with at least one LI observation (210, 212). LI responses 

were included in the first part of the analysis. However, we excluded them from the 

final analysis as we believed LI observations reflect their confusion or lack of 

understanding with the preference task given to them rather than their actual 

preference for the health state. Ultimately, from the total expected observations, 

4520 (76.7%) were included in analysis of the preferred model. 

The sample was compared with national demographic values. It had a slightly 

larger proportion of females. As the interview was carried out mainly in Sinhalese, 

the sample is predominantly Sinhalese. Ethnicity and the district the participants 

lived in had significant effect on the number of logical inconsistent responses 

(Table 6-1).  
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Table 6-1: Demographic distribution of the sample   

Variable Sri 

Lankan 

population 

%* 

 

LI 

respondents% 

n=43  

Respondents 

without LI % 

n=693 

P 

value†  

Age group     

18-29  20.9 17.9 0.761 

30-39  20.9 17.6  

40-49  16.3 18.5  

50-59  11.6 19.1  

Above 60 12.2 30.2 27.0  

     

Gender     

Female  51.5 67.4 62.2 0.490 

Male 48.5 32.6 37.8  

     

Marital status     

Never married  25.6 13.4  

Married  69.8 83.6 0.055 

Previously married   4.6 3.0  

     

Ethnicity     

Sinhala  74.9 86 91.8 0.001 

Tamil 15.4 2.3 1.9  

Muslim  9.2 11.7 6.1  

Other 0.5  0.3  

     

Religion     

Buddhist 70.2 79.1 89.3 0.067 

Hindu 12.6 0.0 1.0  

Islam 9.7 16.3 6.9  

Christians(Predominantly Roman catholic) 6.1 4.6 2.7  

Other  1.3    

     

Education      

Never attended school  7.1 5.2 0.697 

Up to Grade 10   54.8 62.6  

Completed Grade 12  23.8 23.7  

Tertiary educated   14.3 8.6  

     

Employment     

Employed  46 36.8 0.400 

Non-economic activity  51.3 59.6  

Family worker  2.7 3.4  

     

Internet access     

Yes   29.3 20.6 0.185 

No   70.8 79.4  

     

District     

Colombo  30.2 29.2 0.037 

Kandy  39.5 21.9  
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Kurunegala  16.3 28.1  

Kalutara  14.0 20.8  

     

* provisional 2012 census results, Census does not provide values for all categories ; *15-59 age 

groups percentage was 62%: LI- logically inconsistent according to Lamers Criteria (179); † Chi 

Square test between respondents with at least one logically inconsistent response and respondent 

without any logically inconsistency,   p<0.05 is significant.  

 

The TTO values ranged from +1 to -1. In contrast to the UK study, some of 

the Sri Lankan EORTC-8D health states were valued as worse than death states. 

The mean TTO value across all health states was 0.238 with a standard deviation of 

0.679. Of the 4816 direct valuation observations, 1503 (31.2%) were less than zero, 

3280 (68.1%) were greater than zero, and 33 (0.6%) were equal to zero. 

 Table 6-2 compares the main effects with different model specifications using 

OLS (model A) and GLSRE (model B): the latter exhibited superior fit (AIC and 

BIC; 6390, 6571). All further analyses were carried out with GLSRE for variations 

of model B. Model C (without LI respondents) is better than model B in terms of 

consistency and goodness of fit. Moreover, model C has a best health state utility of 

0.72 compared to 0.67 in model B. However, when interaction terms N3 and N4 are 

included (model D), model fit values improved slightly while the consistency 

decreased slightly. The models with pairwise interactions and N4/N5 terms were 

excluded as these models did not provide good model fit.   



143 

 

Table 6-2: Estimated co-efficients from the different model specifications 

 A B  C D 

The model 

specification  

OLS GLSRE GLSRE GLSRE 

Independent 

variables 

ME  ME ME ME N3 N4 

Presence of LI  Yes  Yes  No  No  

N 4816 4816 4520  4520 

PF2 -0.07 -0.03* -0.03* -0.03* 

PF3 -0.19 -0.17 -0.18 -0.17 

PF4 -0.37 -0.34 -0.34 -0.33 

PF5 -0.43 -0.41 -0.43 -0.45 

RF2 -0.06 -0.04 -0.04 -0.04 

RF3 -0.10 -0.09 -0.09 -0.08 

RF4 -0.15 -0.13 -0.14 -0.14 

PN2 0.01* -0.03 -0.06 -0.07 

PN3 -0.10 -0.07 -0.08 -0.07 

PN4 -0.12 -0.13 -0.14 -0.14 

EF2 -0.04* -0.03* -0.04 -0.04 

EF3 -0.06 -0.07 -0.08 -0.07 

EF4 -0.07 -0.07 -0.09 -0.09 

SF2 -0.03* -0.03 -0.05 -0.05 

SF3 -0.04* -0.06 -0.06 -0.05 

SF4 -0.05 -0.07 -0.10 -0.08 

FS2 -0.05 -0.04 -0.05 -0.03 

FS3 -0.07 -0.04 -0.05 -0.03* 

FS4 -0.08 -0.08 -0.08 -0.06 

NS2 -0.03* -0.01* 0.00* -0.04 

NS3 -0.07 -0.06 -0.06 -0.06 

NS4 -0.14 -0.09 -0.09 -0.11 

CD2 0.05* 0.02* 0.03* -0.01* 

CD3 0.08* 0.00* 0.04* 0.03* 

CD4 -0.07 -0.11 -0.12 -0.14 

N3    -0.06 

N4    -0.05 

Constant 0.69 0.67 0.72 0.83 

R
2
 0.10 - - - 

Log Likelihood - -3167 -2906 -2898 

AIC  9479 6390 5868 5856 

BIC 9647 6571 6047 6048 

* - not significant at 10% : OLS- ordinary least square: GLSRE: generalised least square with 

random effects: ME- main effects: LI – logical inconsistency according to Lamers’ criteria: The 

dummy variables from PF2 to CD4 are named for  their respective dimensions and levels 2-4 or 5. 

AIC- Akaike Information Criteria (173): BIC – Bayesian Information Criteria (174).   
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The models with main effects only (C), and main effects with N3 and N4 (D), 

were selected for further analysis (Table 6-3) due to having a better constant, better 

model fit and better consistency. In Table 6-3, Model E is the parsimonious model 

for model C and model F is the parsimonious model for model D. 

 In model E, due to non-significance, NS2 and CD2 and CD3 were excluded. 

The remaining coefficients are all consistent and are significant at the 10% level or 

better. Between C and E, the model fit values remained relatively stable. In E, 

which is the parsimonious model for C, all the coefficients are significant and 

consistent. The F model was also reduced via a stepwise process. The coefficients 

FS2, FS3, CD2 and CD3 were dropped due to having the highest p value in relevant 

steps. Both N3 and N4 coefficients were significant in the F model.  Moreover, the 

F model was specified with no constant well and presented in Table 6-3. The final E 

and F parsimonious model models had 21 and 24 coefficients respectively. The 

preferred model was chosen as F in terms of better model fit, more realistic constant 

(lesser disutility) and inclusion of at least one interaction term.  
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Table 6-3: Estimated co-efficients for parsimonious models for models C and D 

 Model E  Model F 

(preferred 

model) 

 Model F with no 

constant 

 

 Coefficient value P value Coefficient 

value 

P value Coefficient value P value 

PF2 - - -0.04 0.03 - - 

PF3 -0.17 0.00 -0.18 0.00 -0.12 0.00 

PF4 -0.33 0.00 -0.34 0.00 -0.31 0.00 

PF5 -0.41 0.00 -0.45 0.00 -0.30 0.00 

RF2 -0.04 0.01 -0.04 0.01 - - 

RF3 -0.09 0.00 -0.07 0.00 -0.03 0.08 

RF4 -0.13 0.00 -0.13 0.00 -0.14 0.00 

PN2 -0.06 0.00 -0.07 0.00 - - 

PN3 -0.07 0.00 -0.08 0.00 - - 

PN4 -0.14 0.00 -0.14 0.00 -0.11 0.00 

EF2 -0.04 0.03 -0.04 0.02 +0.03 0.09 

EF3 -0.08 0.00 -0.07 0.00 -0.04 0.03 

EF4 -0.09 0.00 -0.08 0.00 -0.03 0.09 

SF2 -0.04 0.01 -0.05 0.01 - - 

SF3 -0.06 0.00 -0.05 0.00 - - 

SF4 -0.09 0.00 -0.07 0.00 -0.08 0.00 

FS2 -0.05 0.01 - - -0.04 0.02 

FS3 -0.05 0.01 - - -0.03 0.08 

FS4 -0.08 0.00 -0.04 0.00 -0.09 0.00 

NS2 - - -0.04 0.02 +0.14 0.00 

NS3 -0.06 0.00 -0.06 0.00 - - 

NS4 -0.09 0.00 -0.11 0.00 +0.04 0.02 

CD2 - - - - +0.21 0.00 

CD3 - - - - +0.17 0.00 

CD4 -0.14 0.00 -0.13 0.00 - - 

N3 NA NA -0.06 0.02 0.05 0.03 

N4 NA NA -0.06 0.03 0.15 0.00 

_cons 0.72 0.00 0.81 0.00 NA NA 

Log 

likelihood 

2908  2900  3049  

AIC 5865  5853  6141  

BIC 6019  6020  6276  

E- parsimonious model for C: F- parsimonious model for D: The dummy variables from PF2 to CD4 

are named for their respective dimensions and levels 2-4 or 5. AIC- Akaike Information Criteria (173): 

BIC – Bayesian Information Criteria (174).NA- not applicable for the given model 
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Consistent with prior expectations, in the preferred model (F) the entire main 

effects as well as N3 and N4 are negative (52). The highest negative values were 

observed for physical functioning.  The PF5 which was described as “very much 

trouble taking a short walk outside the house” had the highest absolute value for any 

coefficient.  Similarly, severe levels in role functioning (you were limited very 

much in pursuing your hobbies or other leisure time activities), pain (pain interfered 

very much with your daily activities) and nausea (you felt nauseated very much) 

recorded high absolute values.  

Utility weight calculation was illustrated using health state 12333443 and 

using coefficients of the preferred model F. Utility weight = 0.81-(0 + 0.04 + 0.08 + 

0.07 + 0.05 + 0.04 + 0.11 + 0 + 0.06 + 0.06) ) = 0.30. All the values for the eight 

dimensions are added together and subtracted from the constant. Finally, as the 

health state contained at least one level 4 and level3 a further 0.12 was subtracted.  

Figure 6-1compares the coefficients from the Sri Lankan EORTC-8D 

preferred model (F) with the coefficients from the preferred UK model (206). The 

values from the episodic random utility model were the preferred model for the UK 

study. The absolute values for severe levels in physical functioning are much larger 

for the Sri Lankan than the UK sample. The UK values appear have a larger 

absolute value than Sri Lankan values in emotional functioning and fatigue and 

sleep disturbance. Nevertheless, social functioning had a much larger value in the 

UK than Sri Lanka.  
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Figure 6-1: Comparison between the preferred model coefficients for Sri Lanka and 

coefficients of a random effects model for the UK population  
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6.5. Discussion 

The present study developed a utility algorithm for EORTC-8D health states 

for Sri Lanka. It is the first health state valuation in Sri Lanka using a validated 

disease-specific, preference-based, measure. The EORTC-8D utility weight 

valuation (preferred model F) used 4520 individual observations. The selected 

sample ensured the preference of tax payers and voters of Sri Lanka were used for 

the valuation. The final analysis excluded all participants with logically inconsistent 

valuations based on theoretical grounds. The ensuing coefficients were found to be 

substantially different from the UK model in some dimensions (206).   

In the preferred model, worsening of physical functioning carried a larger 

value than worsening of other dimensions. The description of physical functioning 

in a health state was on “the ability to take a long walk”. This is similar to the 

observation in the EQ-5D-3L health state valuation in Sri Lanka,  where the 

population placed a high value on remaining mobile (210). The absolute value for 

PF5 (0.45) was substantially different from the UK value (0.104) (206). These 

health states were valued by a general population who had not necessarily had 

experience of cancer: they were also not told that the health states described 

referred to cancer. Thus, the Sri Lankan general population hold an extreme fear of 

being immobile or physically disabled. This might reflect the paucity of support for 

social disability in Sri Lanka, a feared inability to use public transport, a lack of 

confidence in the health system to provide rehabilitation, and most of all, the 

probability that such disablement would render the making a livelihood difficult. 

This is an aspect of social support which Sri Lankan society needs to consider 

closely. In contrast, whilst most other domains had values close to those of the UK, 

emotional functioning, social functioning and fatigue and sleep disturbance carried 
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much more weight with the UK population. The ranges of the utility weights were 

0.77 to 0.46 and 1 to 0.30 for Sri Lanka and the UK respectively.  

In choosing the preferred model, our approach was to find the parsimonious 

model, with all coefficients significant at p<0.10. At the outset, random effect was 

selected over the OLS as it improved the model fit.; the inclusion of N3 and N4 

interaction terms did not. However, the constant term increased with the inclusion 

of the interaction terms. In choosing between model E and F several factors 

including model fit, highest constant, consistency and the number of significant 

coefficients were considered. In comparing model E and F, model F showed better 

constant and lesser AIC, BIC values. In retaining only the significant coefficients 

we observed better model fit and higher constant. Moreover, as the EORTC-8D is a 

newly made preference based measurement non-significant coefficients might 

reflect levels in some dimensions which are not important to the respondent.  

We used 11111111 as the comparator in the TTO exercise: this has a value of 

1. The intercepts of our models imply the utility loss associated with any movement 

away from full health (31, 50). In the majority of EQ-5D valuations published, the 

intercept had been allowed to vary from 0 (90) and, as Tsuchiya et al. (50) explain, 

the intercept implies any deviation from full health.  Our preferred model has a 

constant of 0.81, showing that any health state which deviates from full health starts 

here. Thus, the highest non-full health value an EORTC-8D health state can have is 

0.81. This is significantly lower than the reported highest utility values for non-full 

health states  and can have serious implications on the results of cost utility analysis 

(90). This is also substantially lower than the EQ-5D-3L constant (0.848) valued 

from the same sample of people (210). Unfortunately, we could not compare the 

constant of the UK EORTC-8D model as the UK model did not allow a constant 
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(206).  Because of the low constant, utility decrement using Sri Lankan EORTC-8D 

algorithm could be more pronounced in a non-full health state, than using the UK 

algorithm. However, there is also a possibility that EORTC-8D utilities would be 

more sensitive to changes in better health states.  

As EORTC-8D health states were valued only once before,  it is important to 

look at the present valuation in a validation perspective too (206).  The ability of the 

participants to distinguish between levels of a dimension in relation to health related 

quality of life is important. All models specified CD2 and CD3 (you were 

constipated and/or had diarrhoea a little and quite a bit) as insignificant. Both model 

E and F were required to exclude CD2 and CD3 on the basis of insignificance. The 

reason could be the participant did not mind the worsening of constipation and 

diarrhoea some degree. Having “a little” constipation or diarrhoea might not 

interfere with health related quality of life. This could be important in the further 

development of this new preference based measure (EORTC-8D) as developers 

might consider having fewer levels in some dimensions than the present number of 

levels. Another noteworthy point is the only remaining significant interaction term 

being N4. All other interaction terms including N4/5 were excluded based on 

insignificance. It is also important to have consistent values for preference; that is 

values should decrease with worsening health.  In the present analysis all significant 

main effects were consistent. However, the observations were different for the UK 

study where inconsistencies were observed for physical functioning and nausea 

which could be due to different population having different preferences.  

In cancer research lack of disease specific preference based measures prevent 

better cost effectiveness evidence. Moreover, in LMIC, most condition specific 

preference based measured valued so far did not followed correct protocol in the 
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valuation exercise (211). Often the preference was estimated for their own disease 

state rendering the estimated value unusable for resource allocation decisions (211). 

In contrast, the agencies like National Institute for Clinical Excellence advice to 

have general population preference for health states derived from preference based 

instrument.  Similarly,  the present valuation of EORTC-8D which was derived 

from EORTCQLQC-30 using valid statistical methods by Rowen et al. followed 

standard health state valuation methods developed in the measurement and 

valuation of health study (206). In fact, the valuation of EORTC-8D health states 

was conducted parallel to the Sri Lankan EQ-5D health state valuation using the 

same participants (176). However, the results of the Sri Lankan preferred model 

warrant further validation and examination of EORTC-8D in different socio-

economic backgrounds.  

Cost effectiveness studies using QALYs, derived from EORTC-8D, as 

outcome measures can provide much needed evidence for the decision makers/ aid 

agencies to make informed approaches to effectively allocate limited resources in 

the cancer care Sri Lanka. There are no other reported health state valuations using 

population samples, validated preference based measures and valid methods in the 

South Asia (211) . Thus, neighbouring countries can benefit from the present 

algorithm to objectively evaluate their decisions in health care. Use of Sri Lankan 

utility values could be appropriate for countries like India, Pakistan, Nepal and 

Bangladesh for health economic evaluation than using utility values of higher 

income countries due to closer cultural backgrounds and similar socio economic 

and health experiences with its South Asian neighbour until the time they develop 

their own utility values (90).  

Limitations 
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The data collection was undertaken four randomly selected districts of the 

country. This did not include North or East of the island which prevented 

representation of Tamil ethnic group into the sample. Logistic constraints prevented 

the employment of tri-lingual data collectors to conduct interviews in Tamil which 

constrained inclusion of Tamil speaking people even in the western and central 

parts of the island where the data collection was centred thus limiting the sample to 

Sinhalese and a small proportion of Muslims. As the sample also consisted of rural 

parts of the island, females formed the major portion of the sample, thus making 

demographics of the sample deviate from the national values.  Logistic constrains 

prevented test re test reliability of our data too. Out of the expected 5816 

observations only 4520 preference observations were utilised in the analysis.  

Conclusions  

Preference weights for EORTC-8D health states were derived for Sri Lanka. 

These weights should facilitate economic evaluation of cancer-related interventions 

in the Sri Lankan health system. In the preferred model, worsening of physical 

functioning had the highest absolute decrement. The coefficients for main effects 

generally had larger values than the comparable UK model. The ability to use 

EORTC-QLQC-30 and derive utility values for the EORTC-8D preference based 

measure will be useful for health service decision makers as well as for clinicians, 

because a single instrument will allow measuring both health-related quality of life 

as well as utility. The availability of this instrument and of country-specific utility 

weights is timely, in that it will enable evaluation of the cost effectiveness of new 

cancer interventions currently being introduced in Sri Lanka, and thus inform 

decisions made by government and by aid agencies. 

The authors have declared no conflicts of interest. 
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7.1. Abstract  

Purpose and setting 

It has been suggested that the EQ-5D-3L preference-based measure of health 

outcome lacks sensitivity to discriminate between health states in cancer patients. 

An alternative approach is to use a disease (cancer) specific preference-based 

measure, such as the EORTC-8D. Only a limited number of comparisons have been 

made between generic and disease specific preference-based measures. The aim of 

this study was to compare the utility scores from the EQ-5D-3L and the EORTC-8D 

in a group of patients in Sri Lanka with oral cancer or with oral potentially 

malignant disorders (OPMD).  

Methods 

Patients (n=151) with OPMD or oral cancer were recruited consecutively from 

six hospitals. All participants completed both the EQ-5D-3L and the EORTC's 

QLQC-30 instrument. The Sri Lankan EQ-5D-3L and EORTC-8D scoring 

algorithms were employed to estimate utility scores. The utility values estimated for 

OPMD or cancer from both measures was compared.   Results from the QLQC-30 

were also compared across patient subgroups. 

Results 

There was a high correlation (r = 0.69, p<0.05) between the utility scores from 

the two instruments. However, the EQ-5D-3L utility scores were significantly 

(p<0.05) lower than those from EORTC-8D across the full sample, as well as in 

sub-groups differing by clinical severity. The global health scale and functional 

scales of the QLQ C-30 reported decrement with cancer stage. 
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Conclusion 

The quality of life of patients differed significantly by type of condition, 

disease stage and severity, and by treatment modality and stage. EQ-5D-3L utility 

values were always lower than those derived from EORTC-8D.  
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7.2. Introduction 

Economic evaluation is an important aspect of resource allocation in health 

care. Cost utility analysis (CUA) is the most popular method of evaluation in 

contemporary health economics (21). CUA uses Quality Adjusted Life Years 

(QALYs) along with costs as the principle outcome measures. QALYs use utility 

weights to quantify the preference for a given health state (122). Preference-based 

measures, such as the EQ-5D-3L, have facilitated health state valuations which are 

used to develop algorithms to assign utility weights to the health states (34, 84). 

However, with the advent of a number of preference based measures, it is unclear 

which instrument performs best in different disease states (213). Currently, the 

National Institute for Health and Care Excellence (NICE) recommends the EQ-5D-

3L for economic evaluations (122). However, it is unclear whether this instrument 

is capable of discerning utility values in complex disease conditions that have 

multiple physical, social, psychological and economic complications.  

Cancer is a disease condition where debate continues as to whether  disease-

specific preference-based measures or generic measures perform better (206). It is 

also a frontier of research into new treatments aiming to improve both longevity and 

quality of life, so it is important that the best available utility instruments are 

employed. Generally, for health technology assessment, the QALY is the preferred 

outcome measure and plays a major role in deciding whether a new treatment 

provides relative benefits for any additional cost. The outcome measure and its 

sensitivity are crucial in determining value for money and thus decisions around 

matters such as government subsidy for the pharmaceutical industry, government 

budgets, the behaviour of clinicians and the welfare of patients.  
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Recently, a preference-based measure, the EORTC-8D,  was developed using 

the 30 items in EORTCs’ QLQC-30 instrument for use as a disease (cancer) 

specific preference based measure (206). The EORTC-8D has eight dimensions 

(physical functioning, role functioning, pain, emotional functioning, social 

functioning, fatigue/ sleep disturbance, nausea and constipation /diarrhoea) with 

four or five levels in each, making 81,290 health states (206). An algorithm using 

the coefficients developed in a health state valuation facilitates estimating EORTC-

8D utility values directly from the QLQC-30 data. Therefore, in clinical trials and 

research, one instrument (the QLQ-C30) can be used to examine the quality of life 

as well as the utility of cancer health states, reducing the burden of data collection. 

For utilities produced with measures like EORTC-8D, it is important to test 

whether they are really more sensitive, discriminative and appropriate for cancer 

conditions compared to a generic instrument, such as the EQ-5D-3L, despite their 

larger number of health states. Few studies have addressed this. (209, 214).  There 

is little comparative information between the EQ-5D-3L and disease specific 

instruments and a gap in the literature about the construct validity of disease 

specific instruments.  

One of the major cancer conditions experienced in Sri Lanka is oral cancer. 

There are ongoing studies which try to determine the cost-effectiveness of oral 

cancer screening and different treatment methods in Sri Lanka. Therefore, it is 

timely to determine which preference-based measure is most sensitive to the health 

states associated with this malignancy, for use in future cost utility analyses. When 

considering oral cancer, precursor lesions, termed Oral Potentially Malignant 

Disorders (OPMD), are also important. The OPMD have a risk of malignant 

transformation. The major classifications are Leukoplakia, Erythroplakia and Oral 
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sub mucous fibrosis (109). The term oral cancer includes malignancies of lip, 

tongue, buccal mucosa, gingiva and other tissues within the mouth. More than 90% 

of these cancers are histologically squamous cell carcinomas (109). Cancers of the 

lip, oral cavity and oropharynx are the most prevalent cancer among Sri Lankan 

males with an age standardized incidence rate of 14.1 per 100, 000 populations per 

annum (108). Oral cancer in Sri Lanka carries the highest mortality rates among all 

cancers (2.5 per day) (108). The quality of life (QoL) is affected in many ways in 

patients with oral cancer. The main problems are disfigurement, speech, eating and 

swallowing difficulties, drooling, financial and social constraints, emotional 

disturbances, and issues related to oral rehabilitation and depression/ anxiety due to 

fear of recurrence. People presenting with late stage cancer and patients who have 

received combined surgery and radiotherapy as treatment are more likely to have 

severe adverse effects on their QoL than others.  

The aim of this study is to ascertain if there are significant differences 

between the utility values estimated from the EQ-5D-3L and the EORTC-8D for the 

same OPMD and oral cancer health states. The study also sought to determine the 

discriminative ability of the two preference measures for OPMD and oral cancer 

health states.   
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7.3. Methods  

A cross sectional study design was used. Data were collected from OPMD and 

oral cancer patients from five general hospitals from five districts of the country and 

from the Dental Teaching Hospital in Peradeniya, Sri Lanka. Inclusion of six 

districts ensured diversity of the sample.  During the months of June 2013 to 

February 2014 all consecutive individuals diagnosed with an OPMD or with oral 

cancer attending the Maxillo-facial clinics and oral surgery wards were invited to 

take part. All oral cancer patients who attended regular review clinics during this 

time period were also recruited.  Patients were eligible to take part in the study in 

any stage of their oral cancer treatment. However, OPMD patients were recruited 

only at diagnosis: those on review visits were excluded. Oral cancer patients just 

diagnosed (prior to surgery), after surgery, during and after adjunctive 

chemotherapy/radiotherapy and who came for review visits were included. Ethical 

clearance was obtained from Griffith University Human Research Ethics Committee 

(MED/29/12/HREC) and the Sri Lanka Medical Association (ERC/12/022).   

Both EQ-5D-3L and QLQ-C30 were administered. The former has five 

dimensions (mobility, personal care, usual activities, pain/ discomfort and 

anxiety/depression) (84). Each dimension is classified into three levels (no problem, 

some problem and severe problems). This, therefore, can describe the health space 

with 243 health states. The state of full health (11111) is given the value of 1 and 

that of death, 0.Utility values can, however, go below zero for health states regarded 

as worse than death. The QLQ-C30 is a 30 item Likert-type questionnaire used 

widely in cancer research to collect information on QoL (172). Of the 30 items, 28 

measure responses using a four point Likert scale. There are two global health 

questions with a seven point Likert scale. These 30 items can be scaled to five 

functional scales, three symptom scales, a global health status and six single items 
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to represent QoL (215). A higher score for functional scale or global health status 

represents better QoL, while a higher score for a symptom scale represents lower 

QoL. Scores for these 30 items, however, cannot be used to develop an algorithm to 

estimate utilities as the items do not include any preference measure.  

The data were collected by trained house officers and clinicians attached to 

the Maxillofacial units. Patients who provided informed consent were interviewed 

and clinical data captured from their hospital records. This included basic 

demographic information, co-morbidities and clinical history of the current OPMD 

or the oral cancer condition of the patient. Subsequently, participants described their 

current state of health according to  both the visual analogue scale (VAS) scale and 

the five domain descriptive system  included in the EQ-5D-3L questionnaire (93). 

Lastly, participants completed the 30-item QLQC-30 questionnaire (215). 

7.3.1. Data analysis  

Demographics  

Using descriptive statistics the sample was characterised for demographic 

variables, OPMD conditions and oral cancer stages. In addition, the oral cancer 

patients were categorised as treated and untreated: the former being patients were 

who had had surgery carried out to remove the tumours (whether or not there was 

subsequent chemo- or radio-therapy): the latter were waiting for surgery.  
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EORTC QLQ-C30 scaling 

Using the recorded QLQC-30 scoring values and the coding syntax from the 

EORTC, 30 items of the this instrument were converted to one global health status, 

five functional scales and nine symptom scales (215). Each of the QLQC-30 scales 

range from 0-100. A high score in functional and global health status represent 

higher functioning and better QoL. Higher scores on the symptom scale represent 

more severe problems. The five functional scales were collated to one average value 

for each patient. The nine symptom scales were also averaged into a single score for 

each patient as was the VAS score produced from the EQ-5D-3L questionnaire 

(209).   

Utilities 

Using the scored  EQ-5D-3L questionnaires and the Sri Lankan EQ-5D-3L 

utility algorithm, the EQ-5D-3L utilities for patient health states were generated 

(215). The Sri Lankan EORTC-8D algorithm was used to convert the QLQ C-30 

responses to EORTC-8D utility values (101, 216). Box plots were utilised to 

illustrate the distributions of the two sets of utility values (217).  

Psychometric properties of the two measures 

Psychometric properties of the EQ-5D-3L and the EORTC-8D preference 

based measures were also tested in terms of internal consistency and construct 

validity. Internal consistency was measured using Cronbach’s alpha. To measure 

construct validity, convergent validity was used: this was measured using 

correlation coefficient. Due to the skewed distribution of both the EQ-5D-3L and 

the EORTC-8D health states, Spearman’s rho was used to assess the non-parametric 

correlation coefficient  between the two utility values (217). A Spearman’s rho of 
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>0.5 or <-0.5, was considered a strong correlation (218). Convergent validity can be 

assessed by deriving a correlation coefficient between the two utilities, thus 

determining  whether scales from different instruments, measuring the same health 

states, are correlated with each other (214).  

The self-reported EQ-5D-3L health states  

 The mean and standard deviation of the two utility values were also reported 

for five types of self-reported EQ-5D-3L health states. The difference between the 

two values was tested using Wilcoxon signed rank test. In addition, the absolute 

difference of utility values between the two methods was compared for the EQ-5D-

3L full health (11111) state (219). Health states were selected if they were reported 

more than 10 times among participants: these were any health state with only one 

level 2; any health state with only two level 2s; any health state with only three 

level 3s; any health state with only four level 2s, and any health state with only one 

level 3 (219).  

Discrimination 

External validity of the two preference based instruments was assessed 

based on the ability to discriminate between the different states of severity of the 

patient’s particular OPMD and of cancer stage, treated cancer and untreated cancer. 

Non-parametric Wilcoxon matched paired rank test was used to evaluate the 

difference between the EQ-5D-3L and the EORTC-8D utility values when stratified 

by the severity levels (219). The mean and the standard deviation (SD) of the EQ-

5D-3L and the EORTC-8D were computed stratified by the severity level.  The 

effect size (Cohen’s d) was also calculated for the full sample and for each severity 

group (220). The effect size is the standardized mean difference between the two 

utility values. Comparing the effect sizes of the EQ-5D-3L and the EORTC-8D 
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utilities allowed for a comparison in the abilities of the related instruments, with 

larger effect size denoting better disease discriminating ability. The effect size was 

categorized into small (0.2-0.5), medium (0.5-0.8) and large (>0.8), and an effect 

size of 1 indicates change in size similar to one standard deviation.  (218).   
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7.4. Results 

Demographics and quality of life  

There were 151 OPMD and oral cancer patients who gave consent to the 

study. As the questionnaires were interviewer administered, the majority of patients 

answered all questions. Three patients who did not provide the QLQC-30 

information were excluded from analysis.  Table 7-1 summarises the characteristics 

of the sample. The majority were males (54.3%) and above 60 years of age (52.9%). 

There were 57 (37.8%) OPMD patients, predominantly oral lichen planus and oral 

sub mucous fibrosis; the remainder had oral squamous cell carcinoma. Of the 94 

oral cancer patients, 23.4% were awaiting treatment.   
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Table 7-1: Demographic characteristics of the sample  

Variable 

 

N (%) 

Gender   

Male  82(54.3) 

Female  69(45.7) 

  

Age group  

18-29 3(2) 

30-39 14(9.3) 

40-49 22(14.6) 

50-59 32(21.2) 

60-69 44(29.1) 

70 above  36(23.8) 

  

Marital status   

Never married  9(6) 

Married  135(89.4) 

Widow/separated 7(4.6) 

  

Ethnicity  

Sinhalese  120(79.5) 

Tamil 25(16.6) 

Muslim 6(4) 

  

Education   

No formal education  16(10.7) 

Primary  84(56) 

Secondary 44(29.3) 

Tertiary 6(4) 

  

Employment  

Employed  105(70) 

Non-economic activities  38(25.3) 

Family worker  7(4.7) 

  

OPMD/ cancer  

OPMD 57(37.8) 

Oral cancer  94(62.2) 

  

OPMD diagnosis n=44  

Leukoplakia 1(2.3) 

Mixed red and white lesions  2(4.5) 

Oral sub mucous fibrosis 13(29.5) 

Lichen planus 19(43.2) 

Other 9(20) 

  

Cancer stage n=94  

Oral cancer Stage I    24(29.6) 

Oral cancer Stage II   26(32.1) 

Oral cancer Stage III  19(23.5) 

Oral cancer Stage IV   12(14.8) 

  

Treatment for oral cancer patients n=94  

Treated (post-surgery) n=72 72(76.6) 

Awaiting treatment (pre-surgery) n=22 22(23.4) 

OPMD- Oral potentially malignant disease; Stage I -The cancer is less than 2 cm in size, and has not 

spread to lymph nodes in the area; Stage 2 - The cancer is more than 2 cm in size, but less than 4 cm, 

and has not spread to lymph nodes in the area; Stage 3 - Either the cancer is bigger than 4cm but has 

not spread to any lymph nodes or other parts of the body; Stage 4- the cancer is advance(221)  
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EORTC QLQ-C30 scaling 

Table 7-2 2 shows the mean scores for the QLQ C-30 scales on the quality 

of life of the patients. The quality of life of oral cancer patients was substantially 

lower than for OPMD patients across the three scales. Patients who had already 

received treatment for oral cancer had better quality of life than those patients 

awaiting treatment. The functional scale mean values and the global health status 

mean values decreased with the size of the lesion. The VAS scores were similar to 

the global health status scores and were lower than the mean values of the 

functional scales.  

Table 7-2: Quality of life of the sample according to severity using QLQC-30 

 Global 

health status  

Mean (SD) 

Average of 

Functional 

scales  

Mean (SD) 

Average of 

Symptom scales  

 

Mean (SD) 

VAS 

Full sample  61.0 (23.4) 78.5 (19.1) 20.2 (17.3) 0.65 (0.21) 

OPMD 68.3 (22.7) 86.7 (14.3) 13.9 (12.9) 0.70 (0.22) 

All Oral cancer  56.6 (22.8) 73.5 (20) 24.1 (18.5) 0.63 (0.21) 

Oral cancer Stage I    63.9 (15) 82 (16) 16.3 (14) 0.67 (0.17) 

Oral cancer Stage II   57 (18.8) 74 (18) 25 (22) 0.61 (0.19) 

Oral cancer Stage III  40 (17) 66 (18) 32 (12) 0.57 (0.23) 

Oral cancer Stage IV   48 (25) 59 (25) 31 (22) 0.53 (0.14) 

Oral cancer treated  62.1 (24.3) 79.9 (18.9) 19.6 (17.8) 0.67 (0.22) 

Oral cancer awaiting 

treatment  

55.5 (17.1) 71.0 (18.6) 23.5 (14.2) 0.57 (0.17) 

VAS- visual analogue scale; Stage I -The cancer is less than 2 cm in size, and has not spread to 

lymph nodes in the area; Stage 2 - The cancer is more than 2 cm in size, but less than 4 cm, and has 

not spread to lymph nodes in the area; Stage 3 - Either the cancer is bigger than 4cm but has not 

spread to any lymph nodes or other parts of the body; Stage 4- the cancer is advance 

 

Utilities  

In Figure 7-1 the box plot indicates the distribution of the both utility values. 

The distribution of both the EQ-5D-3L and the EORTC-8D utility values were 

skewed to the right. The EQ-5D-3L box plot shows negative skew as the median is 

pulled to the roof of the box. Of the two, EQ-5D-3L shows more skewness and its 

distribution has more outliers than the EORTC-8D, and records negative values for 

the health states.   
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Figure 7-1: Box plot showing the distribution of the EQ-5D-3L and the EORTC-8D 

utility values 

Psychometric properties of the two measures 

The Cronbach’s alpha values for the EQ-5D-3L and the EORTC-8D utility 

measures were higher than the minimum standard for reliability (0.7). The values 

for both measures by clinical severity groups were also higher than 0.7 (range = 

0.73 to 0.87). The Spearman’s correlation between the two utility values of the two 

preference based instruments was 0.69 (p<0.05), indicating strong correlation. For 

the clinical outcomes, both instruments show criterion validity in having higher 

values for better outcomes (OPMD and oral cancer, Oral cancer stage I to IV, oral 

cancer treated and untreated) and lower for worse outcomes.   
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EORTC_8D- EORTC-8D utility values; EQ_5D_3L – EQ-5D-3L utility values 

Figure 7-2: correlation between EQ-5D-3L and EORTC-8D utility values for the 

total sample 

Self-reported EQ-5D-3L health states  

Table 7-3 shows the mean and standard deviation of utility values for some 

selected EQ-5D-3L health states. There was a significant (p<0.05) difference 

between the utility values assigned by the instrument for individuals reporting full 

health (11111) on the EQ-5D-3L instrument. In Table 7-3, the EQ-5D-3L utility 

values are significantly (p<0.05) lower than the EORTC-8D values for states worse 

than full health. The observed difference is lower in healthier states (health states 

with at least one level 2 of the EQ-5D-3L had a difference of 0.09) than the severe 

health states (health states with at least four level 2s had a difference of 0.18). The 

decrement of the utility values experienced with the number of level 2s in the EQ-

5D-3L health states also differs between the two methods (Table 7-3). When there 
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is only one dimension with level 2, the mean EQ-5D-3L utility reduced by 0.26, but 

with the EORTC-8D the decrement was reduced by 0.09 (Table 7-3). There was a 

higher utility decrement for the EQ-5D-3L than for EORTC-8D when the worst 

levels were added to the health states (Table 3). There was utility increment in the 

EORTC-8D values for health states with at least one level 3 instead of the 

decrement observed in the EQ-5D-3L values (Table 7-3). 

Table 7-3: Utility values of the EQ-5D-3L and the EORTC-8D for selected EQ-5D-

3L health states for combinations of level 2 and level3 in any dimension 

Health state  n EQ-5D-3L 

utility (SD) 

EORTC-8D 

utility (SD) 

P value 
1
 

11111 37 1.00 0.92(0.18) 0.000 

With only one level 2  54 0.74(0.17) 0.83(0.14) 0.000 

With only two level 2 24 0.65(0.16) 0.72(0.27) 0.09 

With only three level 2 16 0.57(0.15) 0.72(0.14) 0.004 

With only four level 2 11 0.35(0.18) 0.53(0.13) 0.03 

With only one level 3 13 0.29(0.26) 0.63(0.19) 0.003 

1 Statistically significant at p<0.05, Wilcoxon matched paired rank test; 11111- full 

health for EQ-the 5D -3L 

Discrimination 

Table 7-4 confirms there is significant difference between the utility values 

produced from the EQ-5D-3L and the EORTC-8D (p < 0.05) in the total sample as 

well as for most different severity groups. The EORTC-8D utility values were 

always higher than the EQ-5D-3L values in each sub group of patients as well as in 

the total sample. The difference between the EQ-5D-3L and the EORTC-8D was 

small for the OPMD group (0.06) (p <0.05). However, the standardized mean 

difference (effect size) was 0.36, which is categorised as small.  In Stage IV cancer, 

the difference between the two utility values was higher (0.13), but did not reach 

statistical significance (p=0.29). The largest effect sizes are given for the patients 

with stage 1 cancer and awaiting treatment in the oral cancer group. There are a 

range of effect sizes observed in the severity groups, from small to medium. The 

effect size indicates the magnitude of the difference between the two groups and 
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gives an idea about the practical significance of the difference between the two 

preferences based measures. There is a significant practical mean difference 

between the two value sets.  

Table 7-4: Discrimination between severity groups of oral cancer 

 EQ-5D-

3L Mean 

(SD) 

EORTC-

8D Mean 

(SD) 

P value
1
 (effect 

size
2
) 

Full sample  0.71 (0.27) 0.78 (0.22) 0.0002 (0.25) 

OPMD 0.78 (0.19) 0.84 (0.17) 0.0008 (0.36) 

All oral cancer  0.68 (0.3) 0.74 (0.23) 0.0224 (0.22) 

Oral cancer Stage I    0.76 (0.17) 0.83 (0.14) 0.0287 (0.44) 

Oral cancer Stage II   0.69 (0.28) 0.73 (0.23) 0.6578 (0.19) 

Oral cancer Stage III  0.57 (0.22) 0.65 (0.21) 0.0948 (0.35) 

Oral cancer Stage IV   0.48 (0.46) 0.61 (0.32) 0.2892 (0.33) 

Oral cancer treated 0.74 (0.25) 0.78 (0.22) 0.0079 (0.18) 

Oral cancer awaiting treatment 0.55 (0.32) 0.73 (0.19) 0.0038 (0.67) 
1
p<0.05 is significant, Wilcoxon matched paired rank test; 

2
 Cohen’s d; Stage I -The cancer is less 

than 2 cm in size, and has not spread to lymph nodes in the area; Stage 2 - The cancer is more than 2 

cm in size, but less than 4 cm, and has not spread to lymph nodes in the area; Stage 3 - Either the 

cancer is bigger than 4cm but has not spread to any lymph nodes or other parts of the body; Stage 4- 

the cancer is advance  
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7.5. Discussion  

This is the first study to examine the difference between utility values 

estimated by the EQ-5D-3L and the EORTC-8D for health states described by a 

sample of oral cancer patients. This is also the first study to produce a comparison 

of generic and disease specific preference based measures from a low/middle 

income country (176, 211), and used country-specific algorithms  (216). 

 Our analysis contributes to the discussion of need for a disease specific 

preference based measure in cancer research. We found significant differences 

between the EQ-5D-3L and the EORTC-8D utility values in most severity groups of 

oral cancer. In addition, we found the EORTC-8D utility values are significantly 

higher than the EQ-5D-3L utility values for a given oral cancer state. We also found 

the EQ-5D-3L was more discriminating than the EORTC-8D in all the severity 

groups. The EQ-5D-3L utility dipped far below the EORTC-8D utility values for 

severe clinical conditions. This possibly indicates the ability of EQ-5D-3L to 

discriminate severe cancer health states as well as, or better than, the present cancer 

specific method. This should pose serious challenges to the conventional 

understanding that disease specific instruments are likely to have greater 

discrimination. 

The significant difference shown was of practical importance as shown by 

the moderate effect sizes. Such difference could be pivotal in determining a health 

intervention being cost effective or not. The lower utility of the EQ-5D-3L in severe 

health states would reflect higher utility gain in a health intervention where patients 

gain better health. Thus, it is quite possible the EQ-5D-3L to show higher outcome 

gain in QALYs than the EORTC-8D in an economic analysis. This is further 

reinforced with the utility shown for full health. 
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Rowen et al. previously compared the EORTC-8D and the EQ-5D-3L utility 

values using a group of multiple myeloma patients in the UK (209). We have 

carried forward the recommendation made by Rowen et al. to replicate their 

analysis in other types of cancer by using oral cancer patients for our analysis (209). 

However, we did not replicate their methods exactly, in that we chose different 

ways to compare the two utility values.  It is noteworthy that in these two unrelated 

analyses, the EQ-5D-3L has a higher discrimination to cancer severity groups than 

the EORTC-8D, the cancer specific preference based measure. 

Rowen et al. used Karnofsky performance scale to determine the severity 

levels of multiple myeloma patients but we used the clinical severity groups and the 

EQ-5D-3L health states (209). There is a clear distinction between the clinical 

definition of OPMD, of oral cancer, and for the four stages of oral cancer: this 

enabled us to group our patients without involving extra scales. We observed that 

participants with a greater tumour size reported lower quality of life. As the QoL of 

the patients was not the main purpose of this paper, we only used average of 

functional and symptom scales from the QLQC-30 data. However, averaging the 

functional and symptom scales did not reduce the ability of the scales to 

discriminate QoL by the severity levels. Patients who were waiting for treatment 

had a lower QoL, perhaps explained by high anxiety or severe discomfort. Rowen et 

al. found the EORTC-8D utility values were comparable to the functioning and 

symptom scales but inferior to the global health scores (209). In our analysis, the 

EORTC-8D values are very similar to the average of functional scores but higher 

than the global health scores.  

There was strong correlation between the two preference based measures. 

Both the utility values are correlated with different severity stages of cancer and 
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with each other.  The EQ-5D-3L and the EORTC-8D utility values were calculated 

from the Sri Lankan algorithms which used the time trade off method in the health 

state valuation (93, 176). This could be a reason for a strong correlation. Although 

the EQ-5D-3L algorithm was directly used to estimate the patients’ utility, the 

EORTC-8D utility were estimated from the QLQC-30 observations. This could be 

one reason for the differences observed between the two utility measures. Rowen et 

al report 12.8% of the EQ-5D-3L responses were at the full health level, while large 

proportions of the same were captured by the EORTC-8D as having problems 

(209). We also made the same observation where 24.5% of our EQ-5D-3L 

observations were full health but, like Rowen et al., most of those did not report full 

health on the EORTC-8D. Thus, our analysis also agrees with the suggestion by 

Rowen et al. that the difference between two values could be due to issues with 

content validity (209).  The lower utility observed in the EORTC-8D for full health 

shows that EORTC-8D is capable of discriminating disutility in otherwise full 

health state similar to the observation of Rowen et al. (209).  

The same people who scored full health in the EQ-5D-3L did not respond in 

the same way in the QLQC-30, the resulting EORTC-8D utility values being lower. 

Therefore, in a utility increment there is a possibility of the EQ-5D-3L showing 

higher gain, starting from the same cancer health state.   The dissimilarities between 

the two utility scores grew larger with worsening of health states and increased 

severity of the clinical conditions.   

Limitations  

The cross-sectional nature of our data prevented longitudinal examination of 

responsiveness of the utility values over time. We have plans to continue this study 

in future to obtain longitudinal data from a larger number of participants allowing 
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us to estimate the sensitivity of utility measures.   We did not consider the time 

spent in a given health state in our analysis.   There is a possibility that remaining in 

a particular health state for a long time allows patients to adapt, and thus deliver 

higher utility scores.  

This is one of a few studies comparing disease specific preference based 

instrument with a generic instrument. Moreover, this is the first study to use oral 

cancer, which is a major problem in Indian sub-continent as well in Asia-pacific 

region.   

Conclusion 

The EQ-5D-3L and the EORTC-8D utility values were significantly 

different from each other. Whilst both preference based measurements were able to 

discriminate between the severity stages of oral cancer, the EQ-5D-3L utility values 

were always lower than the EORTC-8D values for given cancer health states. These 

differences could result in quite different outcomes when determining whether or 

not a health intervention was cost effective or not, and may have serious 

implications for policy decisions.  

The authors declare that they have no conflict of interests.  
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 Chapter 8                       Discussion 8.

8.1.  Introduction 

This chapter brings together the main components in this thesis.  That is, the 

review of the literature (Chapter 2), development of methods (Chapter 3), 

establishment of the EQ-5D-3L weights (Chapter 4), estimation of population 

norms for the EQ-5D-3L (Chapter 5), establishment of EORTC-8D (Chapter 6) and 

the comparison between the EQ-5D-3L and EORTC-8D utility weights (Chapter 7). 

Limitations of the study are discussed in this chapter followed by some directions 

for future research.  

Health economic evaluations are commonly used to assist decision making 

in high income countries. However, the contrary is observed in LMICs (114). These 

have failed to embrace economic evaluations in health care despite the potential 

benefits to their health systems which are overburdened with  high population, poor 

resource and high disease burden (119). This situation is particularly so in South 

Asian countries (189) who stand to benefit by streamlining their health budgets and 

using healthcare resources more efficiently. A lack of expertise, absence of research 

capacity, naivety of decision makers, perceived opposition from clinicians and 

minimal knowledge transfer from high income countries inhibit health economic 

evaluations in LMIC  (114). Sri Lanka, a LMIC in the South Asian region, needs to 

improve efficiency in its health systems (189).   

8.2. Country specific utility weights  

Recently, with guidance from the WHO in the initiative for Choosing 

Interventions that are Cost Effective (CHOICE), there is considerable interest in 

LMIC to adopt health economic evaluations (222). The WHO recommend DALYs 

to be used as the outcome measure for health economic evaluations in LMICs (222). 
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The DALY uses disability weights for different disease conditions; these are freely 

available (150). DALYs do not use country specific weights for various health 

states; instead the same weights are used for all countries (150). However, decisions 

on resource allocation within a health budget are country specific. Therefore, it is 

important to use country specific utility weights for resource allocation decisions. 

The utility weights should denote preference for a given health state. DALY 

disability weights do not represent the preference of the population of the country 

where the decisions are made. Preferences within a population towards various 

health states can vary with availability of health care, transport, education, cultural 

and religious beliefs, among others (90). Therefore, in using DALYs, a LMIC 

would be using preferences of people living elsewhere to make their decisions, with 

the possibility of adverse impact on the outcome of a cost utility analysis. We 

therefore proposed to explore the availability of health state valuations which 

determine the country specific utility weights for QALYs among LMICs. Finding 

these lacking, we went on to derive such weights in Sri Lanka and test their 

application to patients with oral cancer and oral potentially malignant disorders in 

Sri Lanka. 

8.3. Health state valuation in LMICs  

The literature review (Chapter 2) identified only 16 studies describing any 

form of health state valuation from LMICs (223). There was a significant paucity of 

health state valuations for LMICs, presumably reflecting the failure to embrace 

health economic evaluation in this group of countries.  Absence of political will to 

include cost effectiveness methods in the decision making process in LMIC health 

systems could be a major reason for this (114).  With their limited resources and 

constrained service capability health economic evaluations could be perceived to be 

of low importance to decision makers in LMICs (116). However, on a national level 
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at least, if resource allocation decisions could be evidence based and interventions 

cost effective, wastage could be minimised and interventions prioritised. Adopting 

health economic methodology could reflect political maturity for decision makers 

and a technical upgrade for academics and government personnel (114). However, 

the reality is far from this scenario with only seven generic health state valuations 

reported from LMICs (211). The reported disease specific health state valuation for 

LMICs did not follow prescribed methods making them impossible to use in an 

economic evaluation (e.g. using vignettes, patients own health states) (224). 

However, it is heartening to see at least this much interest in generic health state 

valuation from this group of countries. Nevertheless, except Zimbabwe (51), all 

other countries which have reported EQ-5D-3L health state valuations are higher 

middle income countries (223). This raises the question whether these countries are 

only interested in health economic evaluations when their economies improve.  

Moreover, we found except for two disease specific health state valuations from 

India (which did not use health states from multi-attribute utility instruments) (223) 

there are no reported health state valuations from the South Asian region. 

8.4. Sri Lankan health state valuation 

8.4.1 Sample selection 

A stratified, cluster sampling technique with probability proportionate to size 

(PPS) was used to select the required sample of study participants (168). A  PHM 

area was considered as a cluster.  

Selection of districts and representativeness of the sample 

Only four districts were selected for this study for data collection due to 

financial and time constraints. However, these four districts were selected to reflect 

the national demographic characteristics of the population. The demographic data 

from 2001 population census report (200) were used as the benchmark as it is the 
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most recent data available. Although, more recently, in 2011, a national 

demographic survey was conducted, data were not available during the planning of 

the study. In 2001, due to the recently concluded internal conflict in the country six 

districts of the North and East were not included for the survey. As these districts 

were emerging from the post armed conflict and heavy presence of military in the 

area, data collection from these districts was not considered due to administrative 

complications. To operate in these six districts data collectors including Australian 

nationals would have to seek for special permission from the government. At the 

time of the data collection Australian Government travel advice was not to travel in 

these districts due to heavy presence of landmines and unrecovered ordinance.  

However, ethnic Tamils who are the majority in these six districts are represented in 

other districts. After careful consideration of the demographic characteristics of 

various districts and taking into account the logistic feasibility of the data collection 

process four districts were selected out of the 18 districts where the data was 

available for the 2001 census (200).  

Colombo was chosen as it is the capital district of Sri Lanka and the most 

developed, metropolitan area in the country. Kandy represents the central mountain 

area and has large Muslim, Sri Lankan Tamil and Indian Tamil population who live 

in estate sector. Kurunegala is in the north western province of the country and is 

mostly agricultural as well as rural. Kalutara is situated to the south of Colombo 

district and is a mix of suburban and rural areas. These four districts are four of the 

five most populated districts in the country and contain 32% of the total population 

(200). In these districts as the population is denser the travelling time of data 

collectors was reduced between households. Selected four districts sex ratio, ethnic 

distribution, religion characteristics and literacy rate are similar to the national 

distribution as given in Table 8-1. National values and mean values of the four 
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districts were similar for sex ratio and ethnic and religious characteristics. Labour 

force participation, unemployment and literacy were also similar between the mean 

values of the four districts and the national values. There was a marked difference 

in population density between national and mean value of four districts. A higher 

percentage of urban population were observed in the selected districts compared 

with the national data.  

From these four districts, households were randomly selected for data 

collection as described in 3.3.7. In a Tamil speaking household the data collectors 

could not proceed with the Time Trade off exercise as it involved lengthy 

explanations and guidance. However, some Tamil and Muslim people were 

included in the study as they were conversant in Sinhalese or English (Table 6-1).  

Therefore, Tamil speaking people were not completely excluded in the sample. The 

sample also included both rural and urban population and a good distribution of 

education and income levels.  The majority of the data collection was (98%) 

conducted in Sinhalese language. However, language the interview conducted in 

was not examined in the analysis.   
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Table 8-1 Demographic characteristics of Sri Lanka compared with the chosen four 

districts 

Population characteristic Sri Lanka Colombo Kandy Kalutara Kurunegala Total 4 

districts/

mean 

Population       

Total Population 18,797,25

7 

2,251,274 1,066,239 1,279,028 1,460,215 6,056,756 

Sex ratio 99.2 104.7 95.3 97.8 98.1 99.8 

Population density 300 3330 667 677 316 1247 

Population in Urban sector 14.6% 54.6 12.2 10.6 2.4 19.9 

Population in Rural sector 80% 45.1 80.5 85.9 97.2 77.2 

Population in estate sector 5.4% 0.3 7.3 3.5 0.5 2.9 

Total dependency ratio 55.1 45 57.3 55.7 54.6 53.15 

 

Ethnicity 

      

Sinhalese 82% 76.6 74.1 87.1 91.9 82.4 

Sri Lanka Tamil 4.3 11 4.1 1.2 1.2   4.4 

Indian Tamil 5.1 1.1 8.1 2.7 0.2   3.0 

Sri Lanka Moor 7.9 9.0 13.1 8.7 6.5   9.3 

Other ethnicity 0.7 2.4 0.6 0.3 0.2   0.9 

 

Religion 

      

Buddhist 76.7 70.1 73.3 82.9 89.1 78.8 

Hindu 7.8 8.7 10.5  3.3 0.9   5.8 

Islam 8.5 10.7 13.6  9.9 6.7 10.2 

Roman Catholic 6.1 8.1   1.8  3.4 2.8   4.0 

Other  0.9 2.4   0.8  0.5 0.5   1.0 

 

Percentage of other 

ethnicities ability to speak 

Sinhala 

      

Sri Lanka Tamil 64.6 74.0 74.9 84.0 88.7 80.4 

Indian Tamil 50.8 82.3 57.0 85.6 86.4 77.8 

Sri Lanka Moor 60.9 86.1 70.7 80.8 80.7 79.6 

 

Percentage of other 

ethnicities ability to speak 

English 

      

Sri Lanka Tamil 24.1 38.9 25.9 32.4 11.9 27.3 

Indian Tamil 8.7 28.9 10.1 25.4 13.5 19.5 

Sri Lanka Moor 20.6 44.7 26.2 24.3 15.0 27.6 

 

Other characteristics 

      

 

School attendance 6-9 years 

 

94.4% 

 

93.2 

 

94.8 

 

93.8 

 

95.3 

 

94.3 

 

Labour force participation 

 

46.6 

 

48.4 

 

42.9 

 

44.9 

 

46.2 

 

45.6 

Unemployment rate 8.2  6.3   9.4   9.8   7.9   8.3 

Literacy rate 91.1 94.7 90.5 93.2 92.7 92.7 

Sex ratio – ratio of males to 100 females: Population density – persons per Square km: This table shows 

population from 2001 census in Sri Lanka 
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8.4.2 Health state valuation  

Preferences for the same health state could be diverse in different socio-

economic scenarios. Therefore, we performed a health state valuation exercise for 

the EQ-5D-3L heath states using the time trade off method in a general population 

sample of Sri Lankans (Chapter 3 and 4). This study produced the first EQ-5D-3L 

value set for Sri Lanka (Chapter 4) – indeed for the South Asian region as a whole. 

The use of a general population sample ensured that the preferences of voters and 

tax payers were reflected in the utility weights obtained. The Sri Lankan utility 

weights for the EQ-5D-3L health states ranged from 0.810 to -0.705 with more than 

50% of the health states recording values below zero.  The Sri Lankan EQ-5D-3L 

utility weights also showed substantial deviation from higher income countries such 

as the UK and higher middle income countries like Thailand and Argentina (210). 

These differences could be due to, inter alia, cultural beliefs and differences in the 

availability of health care and social support systems (90) and could have a 

significant impact on the results of cost effectiveness analysis. The Sri Lankan EQ-

5D-3L utility weights deviated sharply from other countries when the health state 

measured contained mobility level 3. It showed Sri Lankan’s aversion to any health 

state which includes reduced mobility and this needs to be considered in cost utility 

analyses.  

We followed standard methodology (Chapter 3) in health state valuation for 

EQ-5D-3L health states (49, 93). Stratified cluster sampling was used to select and 

interview 736 people from four districts of the country (176). The sample size of 

this study was smaller than a comparable study in the UK (n=3235) (49) but larger 

than the sample size from a similar study in Australia (n=417) (52).We used the 

sample size formula as described in the UK’s MVH study (94) but used the standard 

deviations of recently reported EQ-5D-3L value sets from LMICs (176) and used 
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the minimum TTO increment for minimally clinically important differences to 

calculate our sample size. Moreover, we compensated for using cluster sampling by 

increasing the sample size with design effect.  Similar to the  recent EQ-5D-3L 

health state valuation for Thailand (88) and the majority of other EQ-5D-3L 

valuations, the present study also used a randomly selected general population to 

obtain the preferences for the health states.   

The early MVH study directly valued 43 health states, and most later studies 

followed that example (31). The only basis for selection provided was that the 

selected states were plausible to the respondents and represented the EQ-5D-3L 

valuation space. Forty one of the 43 states came from 4 groups of health states 

which were categorised as very mild (5 states), mild (12 states), moderate (12 

states) and severe (12 states). In addition, full health and 33333 state (worst state in 

EQ-5D-3L severe problem in mobility, severe problem in self-care, severe problem 

in usual activities, severe pain and discomfort, severe anxiety and depression) were 

also used. Most EQ-5D valuation studies in different countries (33) have followed 

this MVH model to select directly valued health states. However, Tsuchiya et al. 

(50) in Japan (17 states), Lee et al. (86) in South Korea (101 states) and more 

recently Viney et al. in Australia (52) (198 states) valued a different number of 

health states compared to the MVH model. The study presented in this thesis 

directly valued 198 EQ-5D-3L health states following the method put forward by 

Viney et al.(52) and is the second instance where this number of EQ-5D-3L health 

states were directly valued in health state valuations. 

Viney et al. (52) reflected on the benefits and disadvantages of identifying 

interactions among the dimensions with main effects while the earlier models 

concentrated only on the main effects (31) . To improve the restrictions put in by a 
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lesser number of directly valued health states in the estimation for interaction 

effects Viney et al. (52) used a larger number of health states to cover the EQ-5D 

response surface. The only exclusions were the implausible health states, those 

numbering 45: these consisted of those combining mobility 3 with either self-care 

or usual activity scored as 1. The MVH study used health states from very mild, 

mild, moderate and severe groups (43 in total) with full health and 33333 states 

excluding any implausible health states (31). 

When interactions (two factors) were included in the Viney et al. model it 

was shown that full factorial (FF) with 243 health states and full factorial plausible 

with 198 health states (FFP) are the only models that allow interaction estimates 

(52). Furthermore, even though FF produced the best model, FFP which was similar 

in terms of least bias and predictions were used for the valuation study to be 

practical for the valuation task. Hence, Viney et al. (52) have produced an objective 

approach to determine the number of health states to be used in the EQ-5D-3L 

valuation task. This also avoided possible cognitive difficulties with implausible 

health states. The MVH study showed that when interactions were included 

inconsistencies were introduced without any improvement to the model: thus, in the 

present study, only a main effects model was used (31).  The present study also 

used the 198 health states in the valuation and specified pairwise interactions in the 

regression model.  

The time trade off method was used with a two sided TTO board. The 

interviews were conducted in the local language. The MVH study (49) chose 10 

years as the time horizon for TTO valuation task. Dolan et al. (49) in the MVH 

study explain that 10 years was chosen because it was long enough for respondents 

to be able to  make meaningful sacrifices and to be able to distinguish between 
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states but not too long so as to be unrealistic for older respondents. It was further 

stated that alternatives such as a variable time horizon similar to a respondent’s life 

expectancy would have created many more problems in the analysis and 

interpretation of the resulting values. Moreover, all authors who have produced 

national EQ-5D-3L values sets from 1996 to 2014 followed Dolan’s use of a 10 

year time horizon, although there is no empirical evidence in the literature for this 

being better or worse  than any other period.  

The present study used a titration procedure as explained in the MVH study 

(31). The titration started from 5 years (in the middle of the time horizon) and 

moved toward 1 or 10 according to the preference of the respondent (93). All EQ-

5D-3L studies, except Viney et al. (52), followed this procedure. There is 

conflicting evidence on methods used to find the utility value: bottom up, top down 

and ping pong titration significantly affecting results (225), with no clear evidence 

to suggest that one titration method is better than any other. The present study 

adopted the data collection script used by the MVH study (93, 165).   In an online 

survey the time spent per respondent does not carry much concern, whereas in face 

to face manual data collection it is an important factor. Prior to the MVH study 

(31), many pilot studies were carried out to determine the best methods for data 

collection in face to face interviews Gudex et al. (165) had reported that the text 

derived from answers to questionnaires becomes much shorter if middle titration is 

used. Therefore, in view of the number of participants in our study, and the paper 

load a data collector had to carry whilst travelling on foot, we felt it justifiable to 

use middle titration this simplified an already complicated data collection procedure 

and reduced the time spent per respondent. An online survey would not have been 

practicable in Sri Lanka where computer literacy and internet facility is not 

widespread, this would have added a selection bias (200).  
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The MVH authors cited pilot studies from their research group which had 

shown that an individual is capable of valuing only 13 health states at a time (49). 

Tsuchiya et al. valued all 17 states with each respondent (50), Viney et al used 12 

states (52) and, in the present study, we valued 15 health states per respondent.  

 The models in the present study (Chapter 4) to determine the EQ-5D-3L 

utility algorithm explored the effect of logical inconsistency within a participant’s 

responses on the model fit values. The models used main effects with first order 

interactions among the dimensions of the EQ-5D-3L (52, 210).  The best model was 

decided on the least number of logically inconsistent values in the sample, AIC and 

BIC model fit values (52), parsimony, consistency (31) and the number of illogical 

orderings in the resulting value set. The preferred model had 8337 (80% of the total 

observations). All main effect coefficients were significant. Only seven pairwise 

interactions remained after exclusion of non-significant coefficients. The AIC/BIC 

values were the lowest for the preferred model. No illogical ordering was observed 

in the resulting value set. The model was built on the concept put forward by Viney 

et al. in their reporting of Australian EQ-5D-3L health state valuation. However, in 

choosing the preferred model the present study considered logical inconsistency, 

built parsimonious models and considered illogical ordering in the value set in 

contrast to the Viney et al. model (52).  

 The present study also produced population norms for Sri Lanka based on 

the self-reported EQ-5D-3L health states from the sample (Chapter 5). The utility 

weights developed in the valuation study reported in Chapter 4 were applied to the 

self-reported health states and classified with available demographic data. Use of 

population norms allows comparison of utility of a patient with an average person 

in the community and is useful for non-randomised trials where control groups are 
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unavailable. The mean utility of the Sri Lankan sample was 0.85 which is similar to 

UK (82.5) (97), USA (0.87) (98) and Denmark (0.88) (184) .  These are also the 

first such population norms to be published for a LMIC. As expected, health state 

utility declined with age. Females had higher utility than males in Sri Lanka. 

Moreover, moderately religious people had higher utility than other religiously 

active groups. We urge use of population norms in the Sri Lankan health care 

decision making. They could be especially useful in non-randomised trials where 

there is no control group, undertaken in resource poor settings. 

8.5. EQ-5D-3L utility weights for Sri Lanka  

The main feature of the Sri Lankan EQ-5D-3L utility weights is the extreme 

values given for the third level of mobility dimension. It was described to the 

participant as “confined to bed”. The Sinhalese language EQ-5D-3L used in the 

study was a validated official version provided by the EuroQol group. The 

Sinhalese language wording of the third level of the mobility dimension conveyed 

to the participant was the same meaning given in the English version. The data 

collectors were also provided with training and a manual describing each step as 

well as specific instructions on how to describe a health state. Printed health state 

cards also carried only the validated version of the Sinhalese words.  

The very high value attributed to the third level of mobility dimension can be 

due to inability of being productive as well as to the apprehension of having to 

depend on non-formal carer system in Sri Lanka. When someone is bed ridden there 

is no or minimal social support from the government and the person essentially 

becomes a burden to the immediate family. The inability to use public transport and 

facilities due to absence of disable access could be another reason for this aversion 

to severe level in the mobility dimension.  Therefore, any movement away from 
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home for a person with severe mobility problem would be a major concern. Unlike 

in a developed country, this kind of person will be isolated from the world as any 

independent commute will be prohibitive. In the Sri Lankan utility weight set any 

health state with a level 3 mobility ended up being worse than dead health state. The 

EQ-5D-3L utility weights from other countries also record the highest utility 

decrement associated with the third level of the mobility dimension but not to the 

level of the Sri Lankan values.  

The utility weights produced in this study are relevant to the Sri Lankan 

population. These utility weights were produced from a large scale population based 

study. A total number of 10393 observations were collected from 736 participants 

who were selected in a mix of cluster, systematic and random sampling procedure. 

They convey the preference of the people for health states relative to their social 

and political environment. Sri Lankan people, living in a LMIC, with limited 

resources in health and social care look at any given health state in the context of 

this social perspective. Thus, they deemed many health states as worse than dead as 

they related them to available care. Using these values in health care decision 

making in Sri Lanka should be recommended as the utility weights can be truly 

reflective of the population preference.  

8.6. Logical inconsistencies 

Most of the national EQ-5D-3L utility weight models do not report on the 

logical inconsistency they encounter in their respective data sets. However, there is 

general consensus in excluding people who value three or less than three health 

states and people who value all health states same. Lamers et al. reported 89% LIs 

for a Dutch data set which is much higher than the LIs observed in the present 

study. It can be argued logical inconsistency present in TTO data sets reflect 
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participants’’ poor understanding of the task at hand. It may also be assumed less 

educated people can produce more LIs than others in a TTO exercise and Lis are 

positively related to age (178).  However, there are only a few attempts yet in the 

literature to prove these theories. The present study merely tried to test the effect of 

LIs on the model fit and the model coefficients. Model fit improved with the 

exclusion of the LIs in the present analysis. It is difficult to make a comparison with 

other countries of the effect of LIs on the utility weight estimated due to lack of 

reporting.  

There were marked difference between the number of LIs in EQ-5D-3L and 

EORTC-8D health state valuations. The EQ-5D-3L observations consisted of 

27.8% and EORTC-8D 2.3% LIs. One of the reasons for lesser LIs in EORTC-8D 

valuation could be the total number of health states in the two MAUIs. The EQ-5D-

3L consist of 243 total health states and the EORTC-8D consists of 81,290.  

Participants valued 15 out of 243 and 85 out of 81,290 health states. This show 85 

health states out of 81,290 could be more discriminative and avoided confusion. It 

could have helped to create lesser LIs in EORTC-8D valuation. The 15 health states 

of EQ-5D-3L could have looked similar to the participants and created confusions 

producing more LIs. Though this explanation has not been examined and reported 

in the literature it seems feasible. The present study being one of the first studies to 

have used two MAUIs in the same population sample has presented this interesting 

phenomenon.  

8.7. Disease specific preference based measures 

 The most popular preference based measure used in CUA is the EQ-5D-3L 

which is also recommended by NICE. A recent technical paper by Brazier et al. for 

NICE advised alternative methods to be used when EQ-5D is to be found 
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inappropriate for the relevant patient group for reasons such as validity and 

responsiveness (224). Alternative methods are other generic preference based 

measures and condition specific preference based measures (224) . However, NICE 

do not recognise vignettes and patient’s own health states in preference elicitation 

exercises (224). Development of EQ-5D-5L utility weights could be a new option 

as it contains more health states than its counterpart. There is also increased interest 

in developing preference based measurements. Despite these new improvements, 

the current literature is equivocal on advising between generic or disease specific 

preference based measures in specific disease conditions.  

Criticism about generic EQ-5D-3L includes lack of sensitivity for specific 

health conditions such as cancer (101). The 243 health states are not presumed to be 

capable of discriminating between cancer health states. Moreover, in cancer 

research, there is a tendency to include disease specific quality of life measures and 

exclude preference based measures because clinicians are more concerned about the 

discriminative ability of the instrument on their intervention effects. One widely 

used cancer specific quality of life instrument is the EORTC-QLQ-C30 which 

provides great clinical utility. Unfortunately, as these instruments are not preference 

based, they cannot be used to estimate utility weights.  Recently, Rowen et al. 

developed cancer specific preference based measure from the EORTC-QLQ-C30. It 

is the EORTC-8D, with eight dimensions and 81,290 health states. A major 

advantage of this measure is that utility weights can be directly estimated from the 

EORTC-QLQC-30 without the need for additional measures which would 

otherwise burden participants. However, the debate is still unresolved whether 

condition specific preference based measures are better suited to estimate utility 

weights in cancer interventions than EQ-5D-3L generic preference based measures.  
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Using the same population sample as for the EQ-5D-3L health state 

valuation, EORTC-8D health states were also valued here (Chapter 6), developing a 

cancer specific utility weight set for Sri Lanka. Participants directly valued 85 

health states in total with each valuing eight health states. Similar to our EQ-5D-3L 

analyses, generalised least square with random effect models were used for the 

regression. The model used 4520 (93% of the total 4816) observations. This model 

excluded all logical inconsistent responses (2.3%) when it was determined that 

exclusion of logical inconsistent responses improved the model fit. The preferred 

model contained main effects with an N4 dummy variable. The models were 

reduced via a stepwise process to exclude non-significant coefficients. The ability to 

use EORTC-QLQ-C30 to derive quality of life measurement as well as utility for 

EORTC-8D health states is a major advantage. It is useful for decision makers as 

well as clinicians and does not overburden cancer patients with data collection. 

8.8. Comparison between generic and disease specific preference based 

measures   

This study used a sample size calculation for this part using the equation 3-1. 

The values given by Rowen et al. comparing EQ-5D and EORTC-8D values in 

cancer was used to calculate sample size for this part of the study (107). The 

expected EQ-5D-3L value changes were used in the sample size calculation. The 

mean change of EQ-5D-3L values in cancer patients from screening to end of 

treatment was 0.061 and Standard deviation was 0.268(107). The power was 

considered 80% and significance 95%. Thus the sample was calculated as 59 to 

identify difference of health state values in cancer patients from screening to end of 

treatment. However, during the data collection it was decided to double the sample 

size and enrol 150 patients. This was due to distinct quality of life issues of the 

cancer and the OPMD patients.   
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Studies comparing generic measures with disease specific measures are not 

common. Most of the literature focuses on mapping utility values from disease 

specific quality of life measures onto generic preference based measures (226, 227). 

However, Marra et al. (217) and Rowen et al. (209) have compared disease specific 

preference based measures with generic preference based measures. Specifically, 

Rowen et al. (209) compared the UK EQ-5D-3L utility values with the UK 

EORTC-8D utility values using the health states of multiple myeloma patients. 

They reported similar results to the present study, concluding that EORTC-8D 

estimated lower utility gains than EQ-5D-3L. The EQ-5D-3L utility values of the 

present study were significantly different to EORTC-8D. Whilst both measures 

were able to discriminate cancer severity stages, EQ-5D-3L utility values were 

always lower than the cancer specific EORTC-8D. This difference could impact on 

estimates of cost effectiveness and affect policy decisions. Our study concluded 

(Chapter 7) that there is no advantage in using disease specific preference based 

measures over generic measures: however, the sample sizes of the present study, as 

well as the subjects having disease at only one anatomical site, are limitations.  

The sensitivity, discriminative ability and responsiveness of generic MAUIs 

are questionable in specific disease conditions (209). Although there is evidence of 

higher utility gains for EQ-5D-3L than EORTC-8D (209) there are many other 

comparisons that have found the opposite (228, 229). For mental health conditions 

it has been recommended that the development of disease specific MAUI is needed 

in place of EQ-5D-3L especially as there is evidence widely used generic MAUIs, 

discriminate against mental health conditions (229). In range of conditions including 

macular degeneration (230), hearing (231), leg ulcers (232), urinary incontinence 

(233) and schizophrenia (234) generic MAUI were found inadequate. Disease 

specific MAUIs have shown better discriminative validity measured using effect 
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size than generic (228). Brazier et al. reported a comparison between generic and 

disease specific MAUIs for a range of diseases consisting of asthma (AQL-5D), 

common mental health problems (CORE-6D), cancer (EORTC-8D) and overactive 

bladder. They reported AQL-5D and CORE-6D had higher standardised response 

means and effect sizes than generic MAUI (228). The disease specific MAUIs were 

able to detect a significant change in utility weights where EQ-5D could not. This 

indicates that possibly, disease specific MAUIs are able to detect significant 

differences between health states with a smaller sample size. Although disease-

specific and generic MAUIs may be measuring different attributes, the EORTC-8D 

was still able to show statistically significant changes where generic MAUIs did not 

(209). Another important identified advantage of disease specific MAUIs is greater 

refinement of values at the upper end of the utility scale (228). That is, ceiling 

effects are observed to be lower for disease specific MAUIs than in generic MAUIs 

(228). Thus, disease specific MAUIs have a greater ability to discriminate between 

different severity groups of a particular disease. In reported studies intra-class 

correlation and correlation showed similarity between disease specific MAUIs and 

generic MAUIs (228). However, higher mean changes have been observed for 

utility scores and mean differences across severity groups in a longitudinal analysis 

for generic MAUIs than disease specific MAUIs (228). A possibility for this was 

the ability of generic MAUI’s ability to capture co-morbidities and side effects 

whereas disease specific MAUIs exclude them. Another explanation could be the 

range of the utility weights in the EQ-5D-3L value set is larger than the disease 

specific MAUI values similar to the present study (228). This could be attributable 

to the EQ-5D-3L utility weights being more ‘stretched’ than a disease specific 

MAUI such as EORTC-8D. However, this finding may be dependent on the value 
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sets derived, without further research, whether this finding is a general phenomenon 

is not verified. 

8.9. Limitations 

There are a number of limitations with the sampling used for the work 

described in this thesis. The sample for the health state valuation study had a higher 

proportion of females than the national average. We could not include Northern and 

Eastern districts of the country, partly due to adverse travel advice and the difficulty 

of employing tri-lingual data collectors means that Tamil speaking people are 

underrepresented. The sample was selected from four districts of the country which 

contained 5.3 million (about 25% of the total) people. Females and Sinhalese were 

overrepresented.  Logistics constraints prevented obtaining a wider or larger 

sample, as well as test-re-test reliability testing. The limited sample size prevented 

examination of interactions between demographic variables in the estimation of EQ-

5D-3L population norms. Finally, the cross sectional nature of our comparison 

study is inferior to a more suited examination of longitudinal responsiveness of the 

two health-related multi-attribute utility instruments. 

8.10. Conclusions and future research directions 

This study fills a major gap in the literature and indicates potential for better 

informed health policy decision-making; that is, it has provided health state 

valuations for Sri Lanka, a South Asian LMIC. This is the first such study from the 

region and the results may with caution be extrapolated to neighbouring countries. 

The work reflects transfer of health economics technology to LMICs from high 

income countries, the study having been conducted by personal from a LMIC under 

the supervision of Australian health economists. The utility weights provided here 

could be used by Sri Lanka for future economic evaluation in health care. It is 



195 

 

recommended that the EQ-5D-3L instrument is used routinely in national surveys in 

Sri Lanka. In addition, in the absence of country specific utility weights, regional 

countries such as India, Pakistan, Bangladesh and Nepal could also use these utility 

weights.  This is better than using the utility weights from high income countries or 

a country from another geographical region or DALYs as Sri Lanka shares common 

socio-economic and cultural ties with these countries. Norman et al. and others have 

found utility weights differ even among the high income countries (90, 95, 155, 

235). Therefore, it is expected they could differ to an even greater extent among 

high income and LMICs. The methodology developed in this study would be 

helpful for other South Asian countries to develop their own utility weights. We are 

hopeful that availability of these utility weights would enable a strong role for 

health economic evaluation in health care decision making in Sri Lanka.  

Although our results indicated that the EQ-5D-3L is capable of 

discriminating oral cancer health states better than EORTC-8D, further exploration 

of this area is needed. Our results were contrary to the usual findings that disease 

specific measures are better than generic measures in conditions like cancer. 

However, with the advent of EQ-5D-5L further research comparing disease specific 

and generic measures is needed. However, there are only a few EQ-5D-5L national 

valuations are available currently (153). There is no available EQ-5D-5L version in 

Sinhalese or Tamil yet. Moreover, it is questionable to increase the levels of a 

MAUI rather than the dimensions (228). If the idea behind producing EQ-5D-5L is 

making it more suitable for specific disease conditions, absence of specific 

dimensions suitable for specific conditions (e.g. cancer, heart failure) in EQ-5D-5L 

make that purpose difficult (228). Furthermore, there is no evidence yet that EQ-

5D-5L has more sensitivity and less ceiling effects than EQ-5D-3L yet.  
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In recent times, discrete choice experiments (DCE) are becoming popular as 

a method to elicit preferences (157). Australia has published a value set elicited 

from a DCE for the EQ-5D-5L health states (157), and there is potential to 

undertake a DCE for the EQ-5D-3L (and EQ-5D-5L) and then compare results to 

the values derived from the TTOs in this study. Extending this research will be 

resource intensive, but as shown through this thesis, it is feasible to undertake large 

scale preference elicitation from a sample of a LMIC population.  This research has 

substantial practical application in health policy in many LMICs and potential for 

further development  
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Appendix A – EQ-5D-3L questionnaire 
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EQ5D VAS 
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Appendix B – EQ-5D-3L registration  

EQ-5D 

Inbox x 

PhD x 

 
Mandy Oemar oemar@euroqol.org 
 

Feb 

2 

 

 
 

 
to me 

 
 

Dear Ms/Mr.  Kularatna,  

Thank you for registering your research at the EuroQol Group's website.  

 

As the study you registered at the EuroQol website involves low patient numbers 

(800) and is not funded by a pharmaceutical company/medical device manufacturer, 

or any other profit-making stakeholders, you may use the EQ-5D instrument free of 

charge. If this is not the case, or the situation changes, please inform us as the 

EuroQol Group Foundation has a specific policy for large academic studies and/or 

studies funded by profit making bodies. 

  

Please note that permission granted above only relates to the paper version of EQ-

5D. Requests to use digital representations of EQ-5D (e.g. web, tablet, PDA) should 

be made separately to userinformationservice@euroqol.orgattaching your initial 

registration. 

 

Please find attached the Sinhalese and Tamil EQ-5D-3L version for Sri Lanka 

(word format). A brief user guide is downloadable from the homepage of the 

EuroQol website (www.euroqol.org) 

  

  

Best regards, 

  

  

Mandy Oemar 
Communication Officer 

EuroQol Group Foundation 
  

T: +31 88 4400190 

E: oemar@euroqol.org 

W: www.euroqol.org 

  

2 attachments — Download all attachments   

 

Sri Lanka (Sinhalese) EQ-5D-3L.doc 
87K   View   Download   

 

Sri Lanka (Tamil) EQ-5D-3L.doc 
572K   View   Download   
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https://mail.google.com/mail/u/0/?ui=2&ik=a6989507dc&view=att&th=1353da71e13cc243&attid=0.2&disp=safe&zw
https://mail.google.com/mail/u/0/?ui=2&ik=a6989507dc&view=att&th=1353da71e13cc243&attid=0.1&disp=safe&zw
https://mail.google.com/mail/u/0/?ui=2&ik=a6989507dc&view=att&th=1353da71e13cc243&attid=0.2&disp=safe&zw
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Appendix C- EORTC QLQ C-30 questionnaire  
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Appendix D – EORTC-8D Classification system 

EORTC-8D classification system 

 

During the past week: 

 

Physical functioning  

You had no trouble taking a long walk 

You had a little trouble taking a long walk 

You had quite a bit of trouble taking a long walk 

You had very much trouble taking a long walk 

You had very much trouble taking short walk outside of the house 

 

Role functioning 

You were not limited in pursuing your hobbies or other leisure time activities 

You were limited a little in pursuing your hobbies or other leisure time activities 

You were limited quite a bit in pursuing your hobbies or other leisure time activities 

You were limited very much in pursuing your hobbies or other leisure time 

activities 

 

Pain 

Pain did not interfere with your daily activities 

Pain interfered a little with your daily activities 

Pain interfered quite a bit with your daily activities 

Pain interfered very much with your daily activities 

 

Emotional functioning 

You did not feel depressed 

You felt a little depressed  

You felt quite a bit depressed 

You felt depressed very much 

 

Social functioning 

Your physical condition or medical treatment did not interfere with your social 

activities 

Your physical condition or medical treatment interfered a little with your social 

activities 

Your physical condition or medical treatment interfered a quite a bit with your 

social activities 

Your physical condition or medical treatment interfered very much with your social 

activities 

 

Fatigue and sleep disturbance 

You were not tired 

You were a little tired 

You were quite a bit tired 

You were tired very much 

 

Nausea 

You did not feel nauseated  

You felt a little nauseated  

You felt nauseated quite a bit 
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You felt nauseated very much 

 

Constipation and diarrhoea 

You were not constipated and did not have diarrhoea 

You were constipated and/or had diarrhoea a little 

You were constipated and/or had diarrhoea quite a bit 

You were constipated and/or had diarrhoea very much 
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Appendix E – Approval to use EORTC-8D in Sri Lanka 

Donna Rowen D.Rowen@sheffield.ac.uk 
 

Feb 

13 

 

 
 

 
to me 

 
 

Hi Sanj, 

 

Apologies for the delay in response, I had received your earlier email but had not 

yet responded. Your study sounds really interesting and will hopefully produce 

interesting results. 

 

I have no problems with you using the EORTC-8D in Sri Lanka, but as you rightly 

suggest valuing EORTC-8D states using a Sri Lankan population may be a good 

idea as we cannot assume that UK preference weights are appropriate for that 

population. Yes, you are also correct that you would need to translate the EORTC 

QLQ-C30 into the appropriate language, and I suggest that you talk to the EORTC 

group about doing this. I would be interested in being involved as an advisor for 

your valuation study, given my development of the measure and research interests 

in this area, and hope that this would be beneficial to you. 

 

I would however like to make you aware that I am involved in a project at the 

moment that is developing a new classification system for a preference-based 

measure from the EORTC QLQ-C30. The project is being lead by Madeleine King 

in Australia, and is part of a cross-country collaboration to derive a classification 

system that is appropriate for a range of different cancers and different countries, 

although all of the countries are developed countries and there is a relatively small 

range. As this project is ongoing, there is no classification system available at 

present and obviously the valuation stage is nowhere near being conducted. 

However, you may want to consider whether valuing this classification system 

rather than EORTC-8D is preferable, although at the moment I have no idea how 

different these will be. Furthermore obviously the new system will not have been 

tested. 

 

If you are interested in how the EORTC-8D performs in comparison to EQ-5D, I 

have written a discussion paper, 11/06, available here: 

 

http://www.shef.ac.uk/scharr/sections/heds/dps-2011 

 

I have also examined the use of EORTC-8D in breast cancer and lung cancer, and 

this will be forthcoming in a report hopefully soon. 

 

Best wishes, 

Donna 

 

Muhandiramalage Kularatna said the following on 12/02/2012 22:12: 

 

 

 

http://www.shef.ac.uk/scharr/sections/heds/dps-2011
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Appendix F – TTO time board 
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Appendix G - Examples of EQ-5D-3L health states  

 

1. Health state 32211 

Confined to bed 

Some problems with washing or dressing self 

Some problems with performing usual activities 

No pain or discomfort 

Not anxious or depressed 

 

2. Health state 22323 

Some problems in walking about 

Some problems with washing or dressing self 

Unable to perform usual activities 

Moderate pain or discomfort 

Extremely anxious or depressed 

 

3. Health state 33333 

Confined to bed  

Unable to wash or dress self 

Unable to perform usual activities 

Extreme pain or discomfort 

Extremely anxious or depressed 

 

4. Health state 21221 

Some problems in walking about 

No problems with self-care 

Some problems with performing usual activities 

Moderate pain or discomfort 

Not anxious or depressed  
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Appendix H - Examples of EORTC-8D health states 

 

1. Health state 11111111 

 

No trouble taking long walk 

Not limited in pursuing hobbies or other leisure time activities 

Pain not interfere with daily activities 

Do not feel depressed 

Physical condition or medical treatment do not interfere with social activities 

Not tired 

Do not feel nauseated  

No constipation and no diarrhoea 

 

2. Health state 11213423 

No trouble taking long walk 

Not limited in pursuing hobbies or other leisure time activities 

Pain interfere little with daily activities 

Do not feel depressed 

Physical condition or medical treatment interfere quite a bit with social activities 

Tired very much 

Feel little nauseated 

Constipated and/or had diarrhoea quite a bit 

 

3. Health state 22324324 

Little trouble taking a long walk 

Limited a little in pursuing hobbies or other leisure time activities 

Pain interfere quite a bit with daily activities 

Feel little depressed 

Physical condition or medical treatment interfere very much with social activities 

Quite a bit tired 

Feel little nauseated 

Constipated and/or had diarrhoea very much  
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Appendix I Sri Lanka – Ethical clearance 
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Appendix J: Griffith Ethical Clearance  
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Appendix K: Sri Lanka Map  
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Appendix L: Sri Lankan EQ-5D-3L value set  

Health State Utility  Health State Utility  Health State Utility  Health State Utility  Health State Utility  Health State Utility  

11111 1.00 12221 0.60 13332 -0.18 22213 0.25 23331 -0.31 32212 -0.45 

11112 0.81 12222 0.56 13333 -0.33 22221 0.38 23332 -0.35 32213 -0.49 

11113 0.66 12223 0.41 21111 0.68 22222 0.34 23333 -0.50 32221 -0.47 

11121 0.79 12231 0.36 21112 0.64 22223 0.19 31111 -0.22 32222 -0.51 

11122 0.75 12232 0.32 21113 0.49 22231 0.14 31112 -0.26 32223 -0.55 

11123 0.60 12233 0.17 21121 0.62 22232 0.10 31113 -0.30 32231 -0.53 

11131 0.55 12311 0.31 21122 0.58 22233 -0.05 31121 -0.28 32232 -0.57 

11132 0.51 12312 0.27 21123 0.43 22311 0.14 31122 -0.32 32233 -0.61 

11133 0.36 12313 0.12 21131 0.38 22312 0.10 31123 -0.36 32311 -0.55 

11211 0.78 12321 0.25 21132 0.34 22313 -0.05 31131 -0.34 32312 -0.59 

11212 0.74 12322 0.21 21133 0.19 22321 0.08 31132 -0.38 32313 -0.63 

11213 0.59 12323 0.06 21211 0.56 22322 0.04 31133 -0.42 32321 -0.61 

11221 0.72 12331 0.08 21212 0.52 22323 -0.11 31211 -0.29 32322 -0.65 

11222 0.68 12332 0.04 21213 0.37 22331 -0.09 31212 -0.33 32323 -0.69 

11223 0.53 12333 -0.11 21221 0.50 22332 -0.13 31213 -0.37 32331 -0.60 

11231 0.48 13111 0.51 21222 0.46 22333 -0.28 31221 -0.35 32332 -0.64 

11232 0.44 13112 0.47 21223 0.31 23111 0.34 31222 -0.39 32333 -0.68 

11233 0.29 13113 0.32 21231 0.26 23112 0.30 31223 -0.43 33111 -0.38 

11311 0.43 13121 0.45 21232 0.22 23113 0.15 31231 -0.41 33112 -0.42 

11312 0.39 13122 0.41 21233 0.07 23121 0.28 31232 -0.45 33113 -0.46 

11313 0.24 13123 0.26 21311 0.26 23122 0.24 31233 -0.49 33121 -0.44 

11321 0.37 13131 0.21 21312 0.22 23123 0.09 31311 -0.43 33122 -0.48 

11322 0.33 13132 0.17 21313 0.07 23131 0.04 31312 -0.47 33123 -0.52 

11323 0.18 13133 0.02 21321 0.20 23132 0.00 31313 -0.51 33131 -0.50 

11331 0.20 13211 0.39 21322 0.16 23133 -0.15 31321 -0.49 33132 -0.54 

11332 0.16 13212 0.35 21323 0.01 23211 0.17 31322 -0.53 33133 -0.58 

11333 0.01 13213 0.20 21331 0.03 23212 0.13 31323 -0.57 33211 -0.50 
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12111 0.73 13221 0.33 21332 -0.01 23213 -0.02 31331 -0.48 33212 -0.54 

12112 0.69 13222 0.29 21333 -0.16 23221 0.11 31332 -0.52 33213 -0.58 

12113 0.54 13223 0.14 22111 0.56 23222 0.07 31333 -0.56 33221 -0.56 

12121 0.67 13231 0.09 22112 0.52 23223 -0.08 32111 -0.34 33222 -0.60 

12122 0.63 13232 0.05 22113 0.37 23231 -0.13 32112 -0.38 33223 -0.64 

12123 0.48 13233 -0.10 22121 0.50 23232 -0.17 32113 -0.42 33231 -0.62 

12131 0.43 13311 0.09 22122 0.46 23233 -0.32 32121 -0.40 33232 -0.66 

12132 0.39 13312 0.05 22123 0.31 23311 -0.08 32122 -0.44 33233 -0.70 

12133 0.24 13313 -0.10 22131 0.26 23312 -0.12 32123 -0.48 33311 -0.59 

12211 0.66 13321 0.03 22132 0.22 23313 -0.27 32131 -0.46 33312 -0.63 

12212 0.62 13322 -0.01 22133 0.07 23321 -0.14 32132 -0.50 33313 -0.67 

12213 0.47 13323 -0.16 22211 0.44 23322 -0.18 32133 -0.54 33321 -0.65 

  
13331 -0.14 22212 0.40 23323 -0.33 32211 -0.41 33322 -0.69 

          
33323 -0.73 

          
33331 -0.64 

          
33332 -0.68 

          
33333 -0.72 

 


