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ABSTRACT

Cost-effectiveness threshold is important tool for decision making in economic
evaluation of health interventions e.g. drugs, vaccines, and health programs. The objective of
study was to examine willingness-to-pay per quality-adjusted life year in Thailand using discrete
choice experiment for setting cost-effectiveness threshold. Total 36 choice sets were selected by
orthogonal design Attributes and levels were based on dimensions and levels of EQ-5D-3L. Four
hundred and eighty five respondents staying in Suratthani, Songkla, and Yala were convenience
sampled. Data were analyzed by multinomial logit model, and effect coding.

Four hundred and fifty nine respondents (approximately 94% of all respondents)
could imagine, and answer the question following the hypothetical scenario. Ten variables from
eleven variables were significantly influencing factors of preference and WTP. WTP for life
saving treatment varied 1,994 to 633,940 Baht which depended on treatment outcome and
additional QALYs. Its average WTP per QALY was 671,888 Baht/QALY (4.00 times of GDP per
capita in 2013). WTP of 243 health states for moving to perfect health state varied from 10,494
to 1,523,457 Baht, and their average WTP per QALY of mild, moderate and severe health states
were 399,252 (2.38), 785,146 (4.68) and 1,035,267 (6.17) Baht/QALY (times of GDP per capita).

WTP derived from this study reflected the opinions of Thai population in health
care treatment. These WTP per QALY supported that CE threshold should be set as flexible CE
thresholds following the severity of disease, and current CE threshold of Thailand as 160,000
Baht/QALY seem not cover CE threshold derived from public opinion, especially, for life saving

treatment.
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Chapter 1

Introduction

1.1 Background

Increasing health expenditures around the world has been an important problem.
World Health Organization (WHO) reported that, globally, total health expenditures (THE) as a
percentage of gross domestic product (GDP) in 2008 was 8.5% and varied across regions e.g. 6%
in African region, 12.6% in the region of North America, 8.5% in European region, 4.2% in
Eastern Mediterranean region, 5.8% in Western Pacific region and 3.8% in South-East Asia
region (1). In addition, Organization for Economic Co-operation and Development (OECD)
showed that annual average percentage growths in health expenditure per capita were more than
annual average percentage growths in GDP per capita in almost every country (2). In Thailand,
THE was 367,767.4 million Baht in 2008, which increased from 127,655 million Baht (2.9 times)
in 1994. It was about 4.0% of Thailand GDP. THE per capita in 2008 was 5,802 Baht, which
increased from 2,160 Baht (2.7 times) in 1994 (3). Previously, Thai government supported nearly
70% of the THE and the remainders were paid by others including patients. National Health
Insurance Law in Thailand started in 2002. It was based on the country’s constitutional law. Since
then, Thailand had three major health insurance schemes, which were the Universal Coverage
Scheme (UC), the Social Security Scheme (SSS), and the Civil Servant Medical Benefit Scheme
(CSMBS). The UC covers about 75% of the country’s population, while the CSMBS and SSS
together cover approximately 22%. Consequently, Thai government has been responsible for
almost all THE (4). Undoubtedly, Thai government needs health policies to efficiently allocate
resources (5, 6).

Generally, any government cannot support all innovative drugs because they
usually are expensive. Policy makers need to carefully assess because some of them can be
breakthrough technologies. Health technology assessment (HTA) has therefore been adopted
worldwide. In Thailand, Health Intervention and Technology Assessment Program (HITAP), a

non-profit research organization, was established to take responsibility for providing the best



evidence of efficient health technologies, programs, and interventions for Thai government (7).
HITAP recommended cost-effectiveness analysis (CEA) and cost-utility analysis (CUA) as two
main types of economic evaluation in Thai health technology assessment guideline and EQ-5D-
3L as a measurement in valuing quality of life. In addition, cost-effectiveness threshold (CE
threshold) was recommended for decision-making process or for drugs being listed in National

Essential List of Medicines (NELM) (8, 9).

It is widely known that using CE threshold as a cut-off for deciding whether an
intervention is cost-effectiveness is not uncommon (10). Despite a controversy whether the
threshold should be set, the CE threshold has been used implicitly or stated explicitly in various
countries (11, 12). For example, US has been use 50,000 US$ per QALY since 1982 (13), Canada
set as 20,000 - 100,000 CANS$ per QALY (14), and National Institute for Clinical Excellence
(NICE) in UK indicated CE threshold as 20,000-30,000 € per QALY (15). In Thailand, previous
CE threshold was based on WHO guideline. To be cost-effective, incremental cost-effectiveness
ratio (ICER) should be lower than one GDP per capita per Quality-adjusted life year (QALY) (10,
11). GDP per capita of Thailand varies from year to year e.g. 164,472.53 Baht for 2011(16).
However, in practice, only less than the level of 100,000 Baht per QALY were be considered
cost-effective. Currently, Thai Health technologies assessment (HTA) recommends the CE
threshold be less than 1.2 times of GNI per capita (160,000 baht) (17). Therefore, not many
recently launched drugs, including anti-cancer agents and biological products, could pass this
threshold e.g. carboplatin plus paclitaxel (375,958 Baht/QALY) (18), recombinant human
erythropoietin (2.7 million Baht/QALY) (19), and Human Papilloma Virus (HPV) vaccine
(181,000 Baht/QALY) (20). Even though, the CE threshold is only a tool for decision makers, it
is very crucial and should be appropriately determined. Otherwise, it would lead to inappropriate

decision and affect patient access to new necessary technologies

Several methods, such as expert opinion, human capital, WTP, and WHO
recommendation, were used to estimate quality-adjusted life year (QALY) values (11, 21, 22).
However, how to derive appropriate cut-offs is still inconclusive. CE threshold is defined as the
maximum value of money per health outcome that a jurisdiction decides to pay for adopting a

technology or an intervention (11, 21, 22). Various jurisdictions refer to World Health



Organization (WHO) recommendation for their CE thresholds, which were based on one to three
times the gross domestic product (GDP) per capita per disability—adjusted life years (DALYSs) as
a cut-off (11, 23). However, in the practice, the CE threshold unit was usually cost per QALY
and most of CE threshold studies were based on QALY (24-27). WTP per QALY, which stems
from the maximum amount ones would be willing to pay in order to gain an additional QALY, is

another economic concept that has been used to justify CE thresholds (22, 26, 28-30).

In 2009, HITAP examined societal value of CE threshold in Thailand by
willingness-to-pay (WTP) approach. Contingent valuation (CV) with bidding game technique was
used in that study. There were three scenarios including blindness, paralysis and allergy. Results
showed that WTP for treatment was more than for prevention. The study revealed that the highest
WTP was for lateral blindness treatment (mean = 258,331+ 487,817 Baht, and median = 111,576
Baht). However, there were various limitations in this study, such as low number of respondents
and hypothetical situations might lead to high variation of WTP values(31). Later, HITAP had re-
examined the CE threshold and the CV method was still used (32). CV, a stated preference
approach, is generally used to determine CE threshold in many countries but it suffers from
various limitations (20, 31-45). Discrete choice experiment (DCE) is another stated preference
approach as same as CV is and it has been applied in healthcare research area since early 1990s,
especially used for evaluating health benefits (24-30). It can compensate various drawbacks of the
CV. First, when the attributes change, CV cannot value WTP because it designs to value WTP for
fixed and whole attributes. CV can estimate WTP for all attribute levels by designing the
questionnaires to estimate specific WTP for each attribute level. But, DCE requires the sample
size less than CV. Second, the cost is usually included as one of attributes in DCE, according to
utility theory, therefore, we can compare the effect of cost and other attributes with marginal
utility. Third, respondents usually understand DCE questionnaire. Choosing an alternative is
easier than some techniques of CV since respondents likely feel difficult to indicate their
maximum WTP when they are asked by using opened-ended question. Some respondents answer
as ‘yea-saying’ when they are asked by using dichotomous choice technique. On the other hand,
DCE faces respondents with a much easier problem, e.g. do I prefer A, B or neither? Fourth, DCE

can limit the multicollinearity problem, which ultimately can lead to misinterpretation, between



attribute levels by using orthogonally design to generate choice sets. Fifth, questions in CV
method, such as what are you willingness to pay?, are subject to cognitive problems. DCE does
not explicitly ask about money values and it makes people more comfortable to respond. Finally,
DCE offers a more ‘efficient’ means of sampling than CV since, typically, more responses can be

obtained from each individual with DCE than with CV (30, 46, 47).

Therefore, this study used DCE to examine WTP per QALY. Attributes
and levels in the DCE were adopted from dimensions and levels of EQ-5D-3L since it is
recommended in the Thai health technology assessment guideline as a quality of life
measurement tool. The WTP per QALY values were calculated from WTP values compared to

additional QALYs.

1.2 Objective of study

To examine willingness-to-pay per quality-adjusted life year in Thailand.

1.3 Expected benefits of this study

Cost-effectiveness threshold is important for decision making in economic

evaluation of health interventions e.g. drugs, vaccines, and health programs. WTP per QALY

values determined in this study would be basic information for setting threshold, which reflects

the public preference.



Chapter 11

Literature review

2.1 Economic evaluation

Economic evaluation, cost-effectiveness analysis (CEA), cost-utility analysis
(CUA), and cost-benefit analysis (CBA), is a tool used for allocating scarce resources in
healthcare system by comparing between costs and benefits. It helps policy makers to evaluate the
new health interventions, such as medicines and vaccines (47-49).

However, the theories, perspectives, and applications of CBA and CEA or CUA
are very different general markets, and health care field. While CBA is based on welfarism
perception, CEA and CUA are based on extra-welfarism. Welfarists use individuals in society to
evaluate the health outcomes of any interventions. The summation form all individuals such as
preference, and utilities will be transformed into monetary which is easy to compare with
intervention cost. Therefore, the utility measurement is important for CBA. On the other hands,
preference of individual is not required for ‘extra-welfarists’ because it prefers to maximize
benefits of health intervention not for specific individual, but all of public members should get as
same as intervention. Therefore, individual preference is not required for CEA. Although CBA
theoretically is superior more than CEA and CUA, but it is not easier to implement in healthcare
practice. Because it is very controversial among healthcare professionals, and there was not

definite method to value benefits or health outcomes (49-51).

2.2 Cost effectiveness analysis (CEA)

CEA are used to evaluate two or more health technologies or medicines.
Generally, benefits of the health technologies or medicines are natural unit of health outcome
such as glucose level (mg/dl), blood pressure (mmHg), and life expectancy (year) etc. According

to CEA analysis, it compares both costs and benefits of an intervention with other interventions.



Therefore, it uses an incremental cost effectiveness ratio (ICER) to evaluate cost-effectiveness.

The calculation can be presented as the following equation:
ICER = (Cnew - Cold)/ (Enew - Eold)

whereas; C__ is cost of new treatment, C_, is cost of old treatment

ne old

E ., 1s medical effectiveness of new treatment, E_, is medical effectiveness of old
treatment
If new treatment incurs less cost and more effective or if it incurs more cost and
less effective, there will be a dominant alternative and its ICER would not necessarily be

considered. On the other hand, if it is more costly and more effective, then the ICER will be

useful for decision making (49).

2.3 Cost utility analysis (CUA)

CUA has been frequently used in recently years. It considers outcome of
interventions in the number of life-years saved from a particular medical intervention along with
the utility derived from quality of life for instance, quality-adjusted life years (QALYs), and
disability-adjusted life years (DALY's). CUA equation is

ICER = Cost_, — Cost,/No. of QALYs  —No.of QALYs

old~

C,.. 1s cost of new treatment, C , is cost of old treatment

QALYs , is the number of quality adjusted lifer years of new treatment,

QALYs ,, is the number of quality adjusted lifer years of old treatment.

The methods of utility valuation can be classified into direct or indirect

measurement methods of utility valuation (49, 51-55).

2.3.1 Direct measurement methods



They are generally three techniques widely used to evaluate health utility index:

1) Visual analog scale (VAS): The VAS normally is a rating scale. The information
integration theory is ground basic of this measurement method, which involves with valuation and
integration. The VAS shows a respondent a vertical line consisting scale of numbers. The highest
and lowest points are defined as perfect health and dead states, respectively. The VAS is a simple
direct method and takes less time for each individual to evaluate the utility. The most common
visual analogue scale (VAS), EQ-5D VAS, comprise a 20 cm vertical scale, ranging from 0 to
100. At 0 is the worst health state, while 100 is the best health state (56, 57).

2) Standard gamble (SG): Generally, this method starts with giving an individual
two hypothetical health alternatives. The first alternative contains a health outcome that is less
than perfect, such as being unable to walk or hear. The second alternative contains that the
individual undergoes a medical procedure that has a probability of success equal to P. If the
procedure is successful, the individual will be in perfect health. However, if the procedure is
unsuccessful with probability (1-P), the individual dies. The individual is then asked to choose the
probability of success P that generates an indifferent response between the two alternatives; living
with the disability or undergoing the procedure with P probability of success. Then, the
probability provided in the standard gamble equals the value of the health utility index for the
examined health outcome (57).

3) Time trade off (TTO): In its simplest terms, an individual is given a
hypothetical choice that respondents can live for x years in perfect health, then they will be dead,
or respondent can live y years with a particular chronic condition, such as the inability to walk,
where y>x. The health utility index in this simple example equals x/y. For instance, the
respondents are asked to choose one alternative between 1) having a lung cancer for five years
and their health states are similar lung cancer patient or 2) prefer to loss a number of years for
living with perfect health state. The utility derives from number of years preferring to loss divide

by five years (57).

2.3.2 Indirect measurement methods



1) Generic utility instruments: They have been usually used to evaluate utility of
health states, and do not aim to evaluate utility of specific diseases. The instruments are
composted of dimensions of health and levels. The representatives from general population of
each country assign their values. The EQ-5D, the HUI (Health Utilities Index), and the SF-6D
(Short Form six dimension) are commonly indirect measurement methods used in several studies
(52, 56, 58). Among these methods, health states of EQ-5D were valued in several counties
including Netherland, US, and Thailand etc.

2) Disease specific utility instruments: They have been used to measure utility for
specific diseases due to sensitivity issues, for example, the International Index of Erectile
Function (ITEE) and the Cambridge Pulmonary Hypertension Outcome Review (CAMPHOR),
and preference-based scoring systems include the International Prostate Symptom Score (IPSS)

for benign prostatic hyperplasia (53-55, 58).

2.4 Cost benefit analysis (CBA)

CBA has a long history of applications in investment decision-making in various
fields. Governments often undertake these decisions when the measurements of the costs and the
benefits associated with projects cannot be practically observed (18). Basically, decision makers
would be interested in choices that are expected to have benefits exceed their costs as showed in

the following equation:

NB‘(x) = B (x)-C'(x)

whereas;
NB‘is the expected net benefits
x is the individual decision or choice under consideration
B’ is the expected benefits from that choice

C®is the expected costs resulting from the choice



To properly estimate the total benefits of a medical intervention, it must be able
to measure the value of health state or life. Most of these measurements are based on human

capital approach or WTP approach (58).

2.5 Cost-effectiveness Threshold

In 1973, Weinstein and Zeckhauser first explained the theoretical foundation of
using a cost-effectiveness ratio, as a cut-off point for resource allocation (59). They showed the
case of a government agency working with a fixed budget that not of all projects can be funded
but they depended on the cost-effectiveness ratio. Threshold or critical ratio ()\) is the cut-off
point that the last implemented program is accepted and considered to be cost-effective. However,
recently incremental cost-effectiveness ratio (ICER) has been used rather than average-
effectiveness ratio in the determining of health care programs with cost effectiveness analysis
(CEA) and cost utility analysis (CUA) (60, 61). For instance, the National Institute for Health and
Clinical Excellence (NICE) produced clinical guidelines for the National Health Service (NHS)
showing the decision rule in drug selection process by using ICER and Threshold. If the new
treatment both improves health outcomes and reduces cost (Figure.1, bottom right quadrant on
cost-effectiveness plane) then the new treatment will be offered to patients. If the new treatment
both reduces health and increases cost (Figure.1, top left quadrant on cost-effectiveness plane), in
consideration the new treatment is dominated and recommend staying with the standard
treatment. However, if the new treatment is both more effective at increasing health and more
costly (Figure.1, top right quadrant on cost-effectiveness plane), then judging whether the health
gain is large enough to justify the additional cost becomes an issue. This is usually done by
calculating ICER and comparing it with a pre-specified cost-effectiveness threshold. The ICER is
the difference between the mean costs of each strategy divided by the difference in mean health

outcome (the slope of the line that connects the strategies)
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Figure 1 Decision rules of cost-effectiveness analysis in 2 comparators(62)

Values of CE threshold per QALY are different in each country e.g.
CAN$20,000 -100,000 (in Canada), AUS$20,000-100,000 (in Australia), NZ$20,000 (in New
Zealand), 20,000-30,000 GBP (in UK) and US$50,000 (in US) (21, 41, 63, 64). The CE threshold
is very important. If it is at too high value, it may lead to an increase in health expenditure. If it is
set at too low value, not many new drugs, which are usually expensive, will be cost-effective. For
example, threshold used in the US is a statistic value and unable to reflect costs overtime for
example, e.g. threshold of US$ 50,000 per QALY has been used since 1982 and it was derived
from cost per QALY for medicine patients with chronic renal failure (65). Threshold is not an
absolute decision making to reject innovative treatments whose marginal costs are above
threshold since they may be necessary treatments (15). Hence, the defining of threshold values
with upper and lower boundaries is suitable rigid implementation of a single criterion (66).

In Thailand, the CE threshold was based on WHO guideline (11). WHO defined
CE threshold into three cost-effective levels including 1) if CE threshold is less than one time
GPD per capita, it is highly cost-effective, 2) if it falls between one to three GDP per capital, it is
cost-effective, and 3) if it is more than three times GDP per capita, it is not effective. Although
WHO recommends CE threshold by comparing between GDP per capita and disability-adjusted
life year (DALYS), several studies compared GDP per capita with QALY more than DALY
because QALY is a common outcome in CUA. However, this recommendation from WHO is
sometimes questionable because it does not reflect social’s perspective and it is excessive in high-

income countries(66). Sometimes this threshold is therefore not applied in decision making. For



instance, provider-initiated HIV testing (70,000 Baht/QALY), statin (82,000 Baht/QALY) and
gancyclovir (185,000 Baht/QALY) were still reimbursable after their ICERs were compared with
the CE threshold (67).

2.6 Willingness to pay

The concept of willingness-to-pay (WTP) has become very popular over the last
twenty years in health economic assessment. WTP is a created tool to elicit the maximum
payment of definite population and to value the goods, services, and health interventions in health
care filed (68-70). Also, WTP has been used in measuring benefits in CBA due to WTP can
transfer benefits into monetary values. CBA is based on welfare economic theory. In CBA, the
benefits to an individual of a service or an intervention are interpreted that individual’s maximum
WTP for the goods, and services. The benefits to society of the interventions are therefore the
sum of WTP of each individual. The concept of economic efficiency for reallocation, which is
the sum of benefits gained by resource reallocation, should be under the marginal costs(69).
Recently, the number of WTP studies, especially, in health care field has been increasing from at
least three main reasons. First, WTP supports “theoretically correct” because it is based on
welfare economics, which present individuals’ preference. Second, QALY's are common unit of
health outcome in CUA but WTP is based on preferences for both health outcomes and non-
health outcomes. Finally, WTP aims to transform the benefits into monetary as same as cost. It
cans help policy maker to increase efficiency in resource allocation (47, 71).

There have been several previously studies of determining WTP in various
diseases e.g. cancer, osteoporosis, pain and asthma (71-74). The aims of these studies were to
value individual’s WTP for diagnosis, treatments, and new medicines, to understand opinion in
intervention in societal perspective and to find factors influencing for WTP. For example, results
in the study of WTP for hormone replacement therapy showed that women who had experiences
in taking hormone replacement therapy prefer in this treatment and they were willing to pay about
SEK 40,000 per year and this WTP was above costs. Both income and education had influence on
their WTP (42). In addition, WTP were important methods used for estimating the cost-effective

threshold in many countries (31-42, 44, 45, 75).



2.6.1 Methods of determining willingness-to-pay

Two main methods in valuing WTP include revealed preference and stated
preference approaches. The revealed preference approach is a classical method used for seeking
the capacity of individuals to pay for attributes of goods and services, but it has several
limitations for estimating WTP. First, the reveal preference cannot estimate WTP of goods or
services, which are not present in the actual markets because there are no data involving cost,
price, and customers, which are necessary. Second, the consumers may not have full information
of goods and services from vendors when they pay out-of-pocket and it has effects to amount
WTP. Moreover, if the number of customers who buy the interesting goods and services are a
few, process of data collection must take a long time to finish. Finally, we cannot control choice
sets, attributes, and it is difficult to select participants in valuing the goods and services. On the
other hand, stated preference approach can eradicate these disadvantages of reveled preference
(46, 51). There are several methods in stated preference, including contingent valuation (bidding
game, payment cared, opened-ended question etc.) and choice modeling techniques (conjoint

analysis, and discrete choice experiment). Figure 2 presents methods of WTP.

Willingness to pay
Revealed preference approach Stated preference approach
Bidding game Contingent valuation Choice modeling techniques
Payment card Opened-ended Dichotomous Conjoint Discrete choice
question choice Analysis experiment

Figure 2 Classification methods to measure WTP

2.6.2 Contingent valuation method



Contingent valuation (CV), a stated preference method, is a direct measurement
for each individual to estimate both minimum and maximum values of WTP, and willingness to
accept (WTA) for goods or services. Individual utility maximization is the root of welfare theory,
and supports the neo-classical concept because WTP derived from individual preference.
Generally, the CV questions are designed for asking the whole of goods, not for estimating WTP
for attributes of goods. According to its design, the elicitation techniques (or approaches) used in
CV studies, there were four main techniques including bidding game, payment card, opened-
ended question, and dichotomous choice question. In addition, some researchers mixed two CV
techniques for efficiently estimating maximum WTP and minimum WTA, for example,
respondents were asked by using dichotomous choice questions then, they were asked to express
definite WTP and WTA by using opened-ended questions (46, 76).

The oldest technique of contingent valuation is bidding game. Each respondent
has started at one point between lowest or highest level by random assignment. The interviewer
presents the prices of goods and asks the respondent to accept or reject by yes-no question. The
bidding will go on until highest level or lowest level. This technique is most likely the real market
because respondents can find the maximum preference. Nevertheless, the starting point should be
randomized since starting point influences with maximum WTP.

Mitchell and Carson began to use payment card to estimate WTP in 1984. A
range of WTP for goods or services is presented on the card. The respondent will be asked to
choose only one value on the card, which expresses the maximum WTP for goods or services. A
range of WTP presented on the payment card influences with WTP because it can make bias
when a range is narrow, or the presented WTP values are too high or too low values. In addition,
respondents have limited education or have no experience often cannot understand this method.

The opened-ended question is to ask respondent to estimate the maximum WTP
for goods or services by direct questions. Therefore, this technique does not require a range of
WTP, controlling the starting point bias, and complicated tools. The duration of interview is short
since it is a simple method. However, some respondents often feel that it is hard to express their
WTP. In addition, this technique is fully efficiency to elicit maximum WTP, especially, from

respondents who have no experience with goods or services.



Dichotomous choice or referendum choice has been used in several studied. This
method presents binary choice attached WTP value of goods or services to respondent for saying
yes or no. The dichotomous choice can be divided follow number of times for asking per a
respondent such as single-bounded dichotomous choice, double-bounded dichotomous choice,
and triple-bounded dichotomous choice. This technique can estimate maximum WTP with easy
question as take it or leave it. However, the start point bias, yea-saying, and number of

respondents are it limitations.

2.6.3 Discrete Choice Experiment

Discrete choice experiment (DCE) has a long history in several disciplines (77).
DCE was originally developed in marketing research in early 1970s and have been widely used in
transportation and environment research. In late 1990s, it is increasingly being applied to health
care (74, 78-84). DCE combines psychology theory and random utility theory. The questionnaire
design in WTP part is composed several choice sets, and each choice set is attached at least two
alternatives. These choice sets are based on hypothetical scenario. Therefore, DCE can estimate
WTP for goods, and services in situation existing non-markets that are relevant to research
questions (79).

Data analysis in DCE is based on random utility theory (RUT), Whereas, U is
utility, i is individual, j is alternative, V is explainable component and is non-explainable

component. The equation is
Uij: Vij + Eij ) j:132,3,. d

The explainable component represents the attributes of goods or services, and co-

variates, which are individual characteristics of respondents. The equation is

Vij = XijB +ZiY



Where X;; is the vector of attributes which are comprised cost and attributes of good. j is
alternative, 1 is individual, and B are coefficient of X. Z is a vector of characteristics of
individual of respondent, and Y are coefficients of Z.

In case, utility is higher than the utility of any other option in the set of J alternatives.
Assuming a joint probability distribution for i, the probability P that utility is maximized by

choosing option 1 is given by following equation
P(Y=1)=P(U,>U)=P(V, +& >V, +E)=P(V,-V,> E -E),] *1

Y, is a random variable denoting the choice outcome. Estimable choice models are
derived by assuming a distribution for the random component. For example, if the errors are
independently and identically distributed (iid) as extreme value type 1 random variates, this
results in a conditional logit experimental design theory, which is discussed in specification for
the choice probabilities by following equation
LLvil / zjj:leu\/ij

P(Y~1)=e =123,

Some advantages of DCE methods that solve the drawbacks of contingent
valuation (CV) are: 1) when the attributes change, CV cannot value WTP because it designs to
value WTP for fixed and whole attributes. The only one way that CV can estimate these attributes
is to design different valuation scenario for each level of each attribute. But, DCE can handle it.
2) DCE can input cost as a variable in model. We can estimate marginal utility derived from
changing cost level. 3) Respondents usually understand how to answer DCE question. DCE can
help respondents avoid the difficult responses such as opened-ended question, and ‘say-yea’ in
dichotomous choice. 4) DCE can reduce the multicollinearity between attributes level by using
orthogonal design to select choice sets. 5) Question such as ‘what are you willing to pay?’ are
thought by some critics of CV to present cognitive problems. DCE does not explicitly ask about
money values so it argued that DCE is easier for people to understand. 6) DCE offers a more
efficient means of sampling than CV does since, typically, more responses are obtained from each

individual in DCE than in CV (30, 46, 50, 70).



Since the first DCE application to health care field in the early 1990s, the
number of studies using DCE has grown rapidly and becomes a common method to appraise the
economic benefits of health policies. In economic evaluation in health, DCE contributes in
eliciting preferences, quantifying trade-off, predicting uptake of new policies or programs and
measuring outcomes of interventions. In addition, DCE has the potential to provide input both
CBA and CUA because DCE can measure benefits in monetary units for time, health service
configurations, and health insurance packages (72, 74, 83, 85). For example, Johnson FR (2000)
studied WTP for improving respiratory and cardiovascular health (86) and Ryan M (2006)

estimated older people’s preference in social care (87).

2.7 Systematic review of willingness-to-pay per quality-adjusted life year

2.7.1 Study characteristics

The number of published WTP per QALY studies has grown rapidly over time;
one study in 1995-1999, one study in 2000-2004, four studies in 2005-2009, and eight studies in
2010 to 2014. These studies were conducted in various geographical regions e.g. Europe (7/14,
50.00%) (31, 32, 34-36, 42, 75), Asia (3/14, 21.43%) (37-39), and United states (3/14, 21.43%)
(33, 40, 45). In addition, one study was (7.14%) conducted across four regions including Europe,
America, Asia, and Australia (41). Totally, WTP per QALY studies were conducted in 16
countries and all of them were cross-sectional studies. Only two of 16 countries (18.75%) were
low and middle-income countries including China and Thailand (38, 39).

Nine studies (64.28%) (31-38, 41) were conducted in a general population,
while three studies (21.43%) (39, 40, 42) were in patients. However, respondents of two studies
(14.29%) (39, 45) were from both general and patient populations. Among 11 studies including
general populations, subjects were randomly sampled in only six studies (54.50%) (33-35, 37, 38,
41). Three studies used stratified random sampling based on race (33), age, gender (37), region,
and income level (38) . The number of respondents varied from 104 to 21,896 persons. The
sample size was less than 500 in three studies (21.43%) (33, 40, 42) and more than 1,000 in seven

studies (50.00%) (31, 32, 34, 36-38, 41).



2.7.2 Examples of willingness-to-pay per quality-adjusted life year study
There are several studies estimating the value of QALY e.g. human capital
approach, revealed preference, contingent valuation (CV) and discrete choice experiment (DCE)
(19). However, most previous studies used CV to determine WTP per QALY In addition, some
researchers studied both WTP per QALY and other factors that may influence with the value.
These factors included diseases, severity of disease, risk of disease, duration of disease, payment
for other persons (relatives and not relative), and duration of times (31, 34-37, 39, 40, 42, 45).

Zhao (2011) estimated WTP per QALY and compared the results between
chronic prostatic patients and general population in China. EQ-5D and SF-6D were used to reflect
utility for participants’ own health. Participants were asked about WTP values for moving away
from current health state to perfect health state by using closed—ended iterative biding contingent
valuation method. The results showed that WTP per QALY were closed to lower bound of GDP
per capita and WTP per QALY from general population was less than WTP per QALY from
chronic prostatitis patients (39).

Gyrd-Hanen (2003) studied WTP per QALY in Denmark. Hypothetical health
states were selected from 42 health states of EQ-5D previously used in deriving current UK
EuroQoL tariff. A total of 23 choice scenarios were established by pairing those 42 health states.
Respondents were asked to compare two health states from each scenario and indicated higher
health state and lower health state. Then, the amount of WTP for medicine was asked by closed—
ended questions. There were 11 WTP values were randomly presented. Discrete choice modeling
was used to analyze the data. The result showed that WTP per QALY was 88,000 DKK per
QALY. It was lower than value of standard CE threshold at that time (34).

Bobinac A (2010) elicited the individual WTP per QALY from general
population in Netherlands. The 29 paired choice scenarios were generated from full EQ-5D
health states. The respondents were asked to imagine follow a pair of health state. Then, they has
chosen better health state, and answered WTP for living this health state for one year by payment
scale and open-ended format. To evaluate utility of hypothetical state, respondents rated the two
health states on a visual analog scale (VAS). The result showed that WTP per QALY was

strongly associated with incomes, varying from €5,000 in lowest to €75,400 (31).



Shiroiwa T (2010) surveyed WTP per QALY in Japan, South Korea, The US
Taiwan, the UK and Australia. This study used internet survey which measured WTP for
extension live for one year with perfect health state. The questionnaire had categorized WTP into
1) WTP for the respondent’s additional QALY 2) WTP for respondent’s additional QALY for
five years 3) WTP for the respondent’s additional QALY for family member and 4) WTP for the
respondent’s additional QALY for non-family member. WTP question was bid values in double-
bound dichotomous choice. The results showed that WTP per QALY of all countries in this study
were less than GDP per capita. In all countries with the exception of Taiwan, the respondents
preferred to pay money for themselves less than other people in their society and their family
members. Respondents from South Korea had the highest WTP for their family members (41).

In Thailand, there are two studies. First, Thavorncharoensap (2013) assessed a
societal value for a ceiling threshold in 2009. This study aimed to assess the WTP per QALY for
use as a CE threshold in determining the cost-effectiveness of health interventions in the country.
In addition, they compared WTP between WTP for treatment and prevention. There were three
scenarios consisting blindness, paralysis, and allergy. They divided severity of diseases into two
levels. Both TTO and VAS were used for measuring utilities of current health state and disease
health states. Respondents were asked about the amount of money paid for moving from
hypothetical health state to current health state and the amount paid for preventing diseases by
using bidding game technique. The results showed that WTP per QALY for treatment in all
scenarios was higher than for prevention. The highest WTP per QALY, unilateral blindness
hypothetical situation, was 285,331 + 487,817 Baht (meant+ SD) and its median was 111,576
Baht. The results from multivariate analysis showed that WTP per QALY for prevention was
estimated 53,382 Baht and WTP per QALY for treatment was approximately 105,669 Baht. They
were consistent with WHO-guided CE threshold (16). Thavorncharoensap et al. also conducted
the second study of WTP per QALY in 2013. Seven hypothetical scenarios, including mild
moderate, and severe health states, were created. The aimed of this study was to estimate WTP
per QALY from treatment, life extension, and life saving. Additional QALY were 0.2 and 0.4.
The respondents were asked amount of WTP value using dichotomous bidding technique follow
by opened-ended question. Utility measures were visual analog scale (VAS), and EQ-5D03L Thai

tariff. They found that WTP per QALY values derived from treatment scenarios were lower than



extending life, and saving life scenarios. There were insignificant between WTP per QALY
values derived from life extension in terminal illness (194,000 to 324,000 Baht (1.1 -1.9 GDP per

capita)) and life saving (202,000 to 334,000 Baht (1.2 to 2.0 GDP per capita)) (38).



Chapter I11

Methods

This part of the study was composed of three main steps, which were

questionnaire design, data collection, and data analysis.

3.1 Questionnaire design
3.1.1 Determining attributes and levels

There were several previous WTP per QALY studies, which created the
hypothetical scenarios from health state of EQ-5D-3L(34-37) because EQ-5D-3L was weighted
utilities of health states and has been used in several countries. In addition, EQ-5D is a
standardized measurement of health status. EuroQol group has developed it since 1987. It has
been validated in over twenty countries and widely used to measure of population health status in
clinics and health economics. Therefore, it was highly plausible to use EQ-5D-3L in this study.
EQ-5D can be classified by number of response levels into two types, including EQ-5D-3L and
EQ-5D-5L. EQ-5D-3L contains five dimensions of health including mobility, self-care, usual
activities, pain or discomfort, and anxiety or depression. Each dimension is divided into three
levels of response including no problem, some problems and extreme problems. EQ-5D-5L
contains the same five dimensions as in EQ-5-3L. Its difference is in dividing the levels of
response into five levels including no problems, slight problems, moderate problems, severe
problems, and extreme problems(88). In Thailand, EQ-5D-5L is in the process of translation and
development (89). Therefore, EQ-5D-3L was selected since it was the standard measurement of
quality of life recommended by Thai health technology assessment guideline. Also, EQ-5D-3L
has been currently used in various studies in Thailand. For instance, Chaiyawat studied
effectiveness of home rehabilitation for ischemic stroke. The aim of this study was to develop and
examine the effectiveness of an individual home rehabilitation program for patients with ischemic
stroke (90). Sakthong studied health utilities in patients with HIV/AIDS in Thailand (57) and
Kittikraisak studied health related quality of life among patients with tuberculosis and HIV in
Thailand (91).



A total of 243 possible health states of EQ-5D-3L are defined by referring in
term of a five-digit code. For instance, state “11111” means no problem across five dimensions,
while state “13223” means no problems with mobility, self-care with extreme problems, some
problems with performing usual activities, moderate pain or discomfort and extreme anxiety or
depression.

Cost is an important attribute in DCE studies for determining WTP. It should
cover minimum and maximum value that respondents’ WTP in improving quality of life. We
interviewed 20 respondents face-to-face to ask them the minimum and maximum amount of
payments for life saving. The WTP values varied between 3,000 and 100,000 Baht per month for
one year; the average was 25,400+26,493 Baht per month. We then used 3,000 Baht per month to
be the minimum cost. Also, this cost level needed to cover the WTP per QALY values that WHO
recommends and the results of previous studies in Thailand suggested. We used CE threshold
recommended by WHO (REF) and previous results of WTP per QALY study (REF) in Thailand,
which were 493,417.59 Baht/QALY and 285,331+ 487,817 Baht/QALY, respectively, to select
the cost levels in this study as well. Finally, cost/payment levels were 3,000 6,000 9,000 12,000
15,000 18,000 21,000 and 24,000 Baht per month. Summary of establishing attributes and levels

are showed in table 1.

Table 1 Attributes and levels for WTP per QALY

Attributes levels
Mobility no problem some problems extreme problems
Self-care no problem some problems extreme problems
Usual activities no problem some problems extreme problems
Pain/discomfort no problem some problems extreme problems
Anxiety/depression no problem some problems extreme problems

Payment (Baht/month) 3,000 6,000 9,000 12,000 15,000 18,000 21,000 24,000

3.1.2 Choice sets design



The full combination of attribute levels form five attributes with three levels
(EQ-5D-3L), and one attribute with eight levels (cost attribute) totally contains 3’ x 8= 1,944
characteristics for each alternative. Therefore, if we design two alternatives in one choice set, a
number of full combinations of all choice sets would be 1,888,596. It is not possible to include
them all in a study. This study therefore used an orthogonal design to reduce number of choice set
and to select representative choice sets.

The orthogonal design is a general fractional factorial design. This design
assumes no correlation between attribute levels in each alternative. In contrast, non-orthogonal
designs render determination of the contribution of each independent attribute difficulty, as the
attributes are confounded with one another. Statistically, non-orthogonality tends to produce
higher amounts of share variation with lower unique variation from which individual attribute
estimates are derived(46, 92).

In addition, the reference alternative was included into choice set for increasing
respondents’ understanding of hypothetical situations and enabling them to choose an alternative
in each choice set. Two reference alternatives, including current health state and death state, were
tested in a small conveniently sampled sample size (twenty respondents). The result found that
using current health state as a reference alternative had no power to reinforce respondents for
choosing other alternatives in the same choice set because utility of current health state of
respondents might be higher than utilities of other alternatives. Therefore, we selected death state
with no payment to be the reference alternative.

Orthogonal design created 36 choice sets and each choice set contained
alternative A, B, and reference alternative. The characteristics of three alternatives are shown in
Table 2. In addition, we checked for the representativeness in term of utility by transforming the
health states to utility, based on EQ-5D-3L Thai tariff. Ultilities of alternative A varied from -
0.317 to 0.726, while utilities of alternative B varied from -0.343 to 0.766. Utility of reference
alternative was 0.000 (death). Utilities of all alternatives show in Figure 3. However, 36
scenarios were also too much for one respondent to answer. We used blocking technique at nine
blocks to select the scenarios. A respondent were asked to answer a total of four choice sets.

Table 2 Characteristics of three alternatives



Choice set Alternative A Alternative B Reference alternative
(Cost (Baht/month)) (Cost (Baht/month)) (Cost (Baht/month))
1 23113 (15,000) 32322 (18,000) Death (0)
2 31332 (18,000) 12232 (12,000) Death (0)
3 13222 (18,000) 33213 (15,000) Death (0)
4 22331 (21,000) 23123 (9,000) Death (0)
5 22212 (3,000) 11112 (3,000) Death (0)
6 11121 (3,000) 21222 (24,000) Death (0)
7 13233 (24,000) 22131 (6,000) Death (0)
8 32321 (21,000) 32311 (21,000) Death (0)
9 13311 (12,000) 11333 (15,000) Death (0)
10 31133 (12,000) 31113 (24,000) Death (0)
11 31212 (9,000) 23321 (6,000) Death (0)
12 22123 (6,000) 13231 (9,000) Death (0)
13 21122 (12,000) 22111 (15,000) Death (0)
14 12211 (12,000) 12221 (24,000) Death (0)
15 12323 (9,000) 31132 (6,000) Death (0)
16 33231 (6,000) 21312 (9,000) Death (0)
17 21333 (18,000) 11321 (15,000) Death (0)
18 33112 (21,000) 31231 (9,000) Death (0)
19 31221 (15,000) 13133 (12,000) Death (0)
20 12113 (18,000) 23313 (12,000) Death (0)
21 33323 (3,000) 22223 (3,000) Death (0)
22 22232 (3,000) 32333 (24,000) Death (0)
23 21311 (24,000) 33212 (6,000) Death (0)
24 13132 (21,000) 13122 (21,000) Death (0)
25 11131 (3,000) 33331 (3,000) Death (0)
Choice set Alternative A Alternative B Reference alternative
(Cost (Baht/month)) (Cost (Baht/month)) (Cost (Baht/month))




3.1.3 Questionnaire development

Figure 3 Scattering utilities of all alternatives

The questionnaire contained three parts,

26 33313 (3,000) 13111 (24,000) Death (0)
27 32122 (24,000) 11323 (6,000) Death (0)
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29 32233 (12,000) 33222 (15,000) Death (0)
30 23322 (12,000) 23332 (6,000) Death (0)
31 23131 (9,000) 12213 (6,000) Death (0)
32 11312 (6,000) 32123 (9,000) Death (0)
33 32111 (18,000) 22131 (15,000) Death (0)
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35 12332 (15,000) 21211 (18,000) Death (0)
36 21223 (18,000) 31121 (12,000) Death (0)
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- First part contained questions concerning demographic data including age, gender,
marital status, education, health insurance schemes, resident area, incomes both individual
incomes and household income, number of people living on household, number of children,
education, employment status, status of family, and current disease.

- Second part contained VAS and EQ-5D question. Respondents measured their
current health state by using both VAS and EQ-5D. In addition, they measured utility score of a
total 11 thermometer scales including perfect health state (1), death (1), current health state (1),
Health states presented in choice set (8), respectively. They marked three points on every scale
including perfect health state, death, and health state of this scale. Except, thermometer scales of
perfect health state and death were marked only one point because they were set to warm up.
Utilities of health sates on thermometer scales number three to 11 were rescaled. In VAS
rescaling, the end points set on a scale of VAS ‘full imaginable health state’ is 100 and ‘worst
imaginable health state’ is zero. Rescaling is to set utility of ‘11111° as 1.000 and utility of

‘death’ as 0.000 by using the following equation (39):

VAS rescaled heath state = VAS raw health state — Deathraw
‘11111°raw - Deathraw

where VASrescale heath state-rescaled is utility of rescaled health state, VASraw health state is
raw score of a health state, Deathraw is raw score of death and ‘11111’raw is raw score of perfect
health state.

- Third part contained WTP questions including discrete choice experiment (DCE) part
and contingent valuation (CV) part.

The DCE question contained a total of five choice sets including four choice
sets which were selected by orthogonal design with blocking technique and another choice set
was included for testing of understanding (Appendix). Respondents were asked to imagine that
“Please imagine that you have life threatening disease for one year. If you will not get any
treatment, you will die. Please choose only one alternative from three alternatives, which had

different payment and outcome.

Table 3 A choice set example



Attribute Alternative A Alternative B Reference
alternative

Mobility Some problem Extreme problems Death
Self-care Extreme problems Some problems
Usual activities No problem Extreme problems
Pain/discomfort No problem Some problems
Anxiety/depression Extreme problems Some problems
Payment 15,000 18,000 0
(Baht/month)

The CV question was an opened-ended question. Hypothetical scenario of CV
question was similar with DCE question. The respondents were asked to imagine that “Please
imagine that you have life threatening disease for one year. If you will not get any treatment, you
will die. On the other hand, if there is a treatment that will help you to get back to your current
health state, what is the maximum value would you be willing to pay per month for that treatment

for one year?”

3.2 Questionnaire testing

We asked three experts to review the questionnaire for checking content validity
and we made a revision accordingly. To ensure the validity of the questionnaire, we did three
rounds of interviews with 10 conveniently sampled each participants and adjusted the
questionnaire.

The results found that respondents could understand and imagined the created
hypothetical scenarios. However, almost of them felt the questionnaire was difficult and required
a long time to finish due to complicate descriptions of attribute levels in each choice set.
Consequently, we decided to use green, yellow, and red color for the attribute levels of no
problem, some problems, and extreme problems, respectively. We then piloted it with 20

participants residing in Songkla province for testing the final questionnaire version and found that



they clearly understood the questions. They spent time to finish three parts of questionnaire

within 30 minutes.

3.3 Data collection
3.3.1 Respondents
General population residing in three provinces including Suratthani, Songkla,
and Yala were conveniently sampled with following inclusion and exclusion criteria.
Inclusion criteria:
- Age minimum 20 years
- Literacy and no extreme hearing problem
- Able to independent communicate
- Prefer to be respondent
Exclusion criteria:
- Not able to answer the question

- Want to stop during interview

3.3.2 Sample size

The number of sample size in DCE study is calculated according formula (Orme

1998):
N = 500L
J.S
N = Number of sample size
L = the largest number of levels for any of the attributes
J = the number of alternatives
S = Number of choice set per respondent
Therefore, N = 500*8

3%4

334 respondents

3.3.3 Process of data collection



After the ethics committee of Faculty of Pharmaceutical Sciences, Prince of
Songkla University approved the study protocol on 26 April 2013, the data collection period
started in August 2013 and finished in November 2013. We trained seven interviewers about
objectives of this study, using questionnaire and tools, and interview process and we evaluated
their skills and knowledge for interview before they collected data.

In process of data collection, interviewers selected respondents, based on
inclusion criteria. They introduced themselves, explained detail of study, and invited respondent
to participate. The interviewers informed respondents that their names and surnames were not
released and were protected. In addition, they could stop any time during the interview. After they
agreed, interviewers started by asking his/her demographic data. Then, their utilities of 11 health
states by VAS and current health state by EQ-5D-3L were measured. Finally, respondents were
asked to both DCE and CV WTP questions. In addition, when respondents were not willing to
pay, interviewers asked for reasons. We provided a token of appreciation for both interviewers

and participants after the interviews.

3.4 Data analysis
Data were recorded into SPSS and Microsoft excel software. All data were

cleaned before proceeding analyses.

3.4.1 Demographic data analysis
Descriptive statistics e.g. frequency, mean, standard division were calculated for

all demographic variables.

3.4.2 Discrete choice analysis
Data were analyzed by Nlogit® software. The analyses were based on Random
utility theory (RUT) which posits that utility (U) for individual i conditional on choice j which

have k characteristic in scenario s (s=1,2,3,...s) following equation



X ik is vector of attribute, Bk is coefficient in each attribute and Ensj is a non-
explainable or random component. Ensj has IID characteristic and extreme value type I (EV1)
distribution. It can calculate possibility that each respondent (i) will chose alternative (j) in each

scenario (s). Data were analyzed by mutinomial logit model (MNL) following equation
P = e%igfd [ 27 =1 ¥l

3.4.3 Calculating WTP
WTP was estimated from marginal utility changing of each attribute and cost
attribute. The relative importance of the different attributes and ration of the coefficients are a
measure for trade-offs that respondents are willing to make between attributes(79). Conceptually,

WTP for the attributes could be calculated given as following equation.
WP =PP .. =123,

Whereas BK is coefficient of each attribute, and Bcost is coefficient of cost
In addition, we simulated model for analysis 5,000 times to estimate mean,

median, and 95% confidence interval of WTP values.
3.4.3 Calculating WTP for life saving treatment
We calculated WTP for life saving and moving to each dimension level of EQ-
5D-3L. Therefore, WTP for life saving and moving to a health state was derived from summation
of WTP for all attribute levels in each health state.
For example, WTP for life saving and moving to ‘21212’ is

= WTP forD1L2 + WTP for p2L1 + WTP for p3L2 + WTP for paL1 + WTP for D512

WTP for DiL2 is WTP for life saving and moving to mobility with some problems



WTP for p2L1is WTP for life saving and moving to self-care with no problem
WTP for p3L2is WTP for life saving and moving to usual activities with some problems
WTP for p4L1is WTP for life saving and moving to pain/discomfort with no problem

WTP for D512 is WTP for life saving and moving to anxiety/depression with some problems

3.4.5 Calculating WTP for the treatments of 243 health states
DCE also allowed us to estimate WTP for moving from a health state to other
health states. For instance, WTP for moving from a health state (A) to a health state (B) is
calculated from the different values of WTP for life saving and moving to health state (A) and
WTP for life saving and moving to health state (B).
For example, WTP from 22222’ to ‘11111° = WTP for life saving and moving to “11111° - WTP

for life saving and moving to ‘22222’

3.4.6 Calculating WTP for moving form life threatening disease to current health
state
Similar to WTP for the treatments of 243 health states, we calculated the

different values of WTP for life saving and moving to current health state of each respondent.

3.4.7 Calculating WTP per QALY
We calculated and presented WTP per QALY values in two different ways
including WTP per QALY from a health state (A) to another health state (B) and average WTP

per QALY from a health state to all of other health states.

- WTP per QALY from a health state to another health state was calculated from

the following equation;

WTP per QALY = WTP / additional QALY

WTP per QALY is willingness to pay per quality adjusted life year

WTP is willing to pay for moving from a health state (A) to a health state (B)



Additional QALY is derived from different utilities of health state A and B multiplied by 1
(duration of hypothetical scenario = 1 year).

- Average WTP per QALY from a health state to all of other health states was
derived from slope of incremental graph between a health state (A) compared to other health
states. The X axis of the graph is additional QALY, Y axis is additional WTP, and intersect point
is a health state (A). However, the slope was derived from only quadrant 1, where both additional
QALY and additional WTP are positive, since, based on general WTP definition, WTP is the
maximum WTP values. Also, previous studies excluded unwillingness to pay data when WTP

and QALY calculation.

3.4.8 Comparison of WTP per QALY values
WTP per QALY values derived from DCE and CV were compared using Paired

t-test at P-value < 0.05.



Chapter 1V

Results

4.1 Demographic characteristics of respondents

After the ethics committee of Pharmacy faculty, Prince of Songkla University
approved the study protocol in 26 April 2013, the data collection period started in August 2013
and finished in November 2013. Seven trained interviewers surveyed in 33 amphoes of 3
provinces including Surat thani, Songkla, and Yala. Originally, there were a total of 485
respondents. However, only 459 respondents (94.64%) completely answered the questionnaire.
Sixteen respondents (3.30%) could not understand the question, three respondents (0.01%) gave
incompletely answers, and seven respondents (1.44%) gave wrong answers in the choice set
which tested for their understandings. Table 4 shows demographic characteristics of the
respondents. Most of the respondents were female (57.3%) and had a bachelor or higher degree
approximately (60%). Their average age was 37.54 years. Average individual income and

household income were 15,500 and 42,800 Baht/month, respectively.

Table 4 Demographic characteristics of respondents

Demographic characteristics Number
Gender (N (%))
- Male 196 (42.7)
- Female 263 (57.3)
Age (years) ( mean + standard deviation) 37.54+11.22
(minimum — maximum) (20-69)
Education (N (%))
- Primary school 74 (16.1)
- High school 115 (25.1)

- Bachelor or higher degree 270 (58.8)




Demographic characteristics

Number

Career (N (%))
- Employee
- Government worker/enterprise
- Own business
- Farmer
- Other
- No career
Individual income (Baht/month)
( mean + standard deviation)
(minimum — maximum)
Household income (Baht/month)
( mean + standard deviation)
(minimum — maximum)
Utility of current health state
- Rescaling Visual analog scale
(mean + standard deviation)
(minimum — maximum)
-EQ-5D-3L
( mean + standard deviation)

(minimum — maximum)

203 (44.2)
98 (21.4)
75 (16.3)
69 (15.0)
10 (2.2)
4(0.9)

15,502.79 + 12,178.09
(0 —100,000)

42,784.97 + 35,326.09

(2,000 — 400,000)

0.884 +1.235

(0.375-1.167)

0.826 £ 0.170
(0.392 - 1.000)

4.2 Utilities of 72 health states

A total of 72 health states presented in questionnaire were measured the utility

by using visual analog scale (VAS). The scores derived from VAS were rescaled to adjust

‘11111° = 1.000 and death = 0.000. The correlation (r) between rescaled VAS and EQ-5D Thai

tariff of 72 health states was 0.884 (P-value <0.01) following figure 4.
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Figure 4 Correlation of utilities of 72 health state measured by VAS and EQ-5D Thai tariff

4.3 Discrete choice analysis

Data were analyzed using multinomial logit models, based on utility function. We
used effect coding (table 5) for determining beta coefficient of variables in three levels. Four
models were created for data analyzed including

1) Model 1 is a basic model of utility function

U= constant + BI(MOI) + Bz(MO?.) + B3(SC1) + B4(SC2) + BS(ACI) + B6(AC2)

+ B,pan + Byra2) + ByaND) + B, (AN2) + B, (cosT) + €,
2) Model 2 is a reduced model by removing insignificant variables from model 1.
3) Model 3 is a full model by input interaction of household income and cost into
the basic model.
U,,= constant + 3,(MO1) + B,0M02) + ,(sc1) +B,(5C2) + Byach) + PBac2)
+ B.paD + ByPA2) + B,(AND) + B, (AN2) + B, (COST) + [3,,(COST x INCOME)
+ €,

4) Model 4 is reduced model by removing insignificant variables from model 3.

Table 5 Variable explanation



Variable Description

MO1 Mobility; =1 if no problems, -1 if extreme problems, else zero

MO2 Mobility; = 1 if some problems, -1 if extreme problems, else zero

SC1 Self-care; = 1if no problems, -1 if extreme problems, else zero

SC2 Self-care; = 1 if some problems, -1 if extreme problems, else zero

UALI Usual activities; =1 if no problems, -1 if extreme problems, else zero
UA2 Usual activities; = 1 if some problems, -1 if extreme problems, else zero
PD1 Pain/Discomfort; = 1 if no problems, -1 if extreme problems, else zero
PD2 Pain/Discomfort; = 1 if some problems, -1 if extreme problems, else zero
AD1 Anxiety/Depression; =1 if no problems, -1 if extreme problems, else zero
AD2 Anxiety/Depression; =1 if some problems, -1 if extreme problems, else zero
Cost Payment for treatment (Baht per month)

Cost x Income  Cost multiplied with household income

Each respondent was asked to answer four choice sets. Therefore, 459 created
1,836 observations in DCE question. We found that 80 observations (4.26%) were unwilling to
pay for treatment and chose the reference alternative because 13 observations (0.71%) did not
prefer presented outcomes in choice set, 37 observations (2.02%) did not have enough money as
presenting in choice sets, and 30 observations (1.63%) did not prefer outcome and have enough
money.

Table 6 shows the results of data analysis. All model fittings, explained by
McFadden’s RZ, were not different. The reduced models (Model 2 and Model 4) could not
improve model fitting. Finally, we selected basic model (Model 1) to determine WTP value for

dimension levels. Average WTP values for life saving and moving to each dimension level

presented in table 7.

Table 6 Models and beta coefficients



Variable

Beta coefficient (standard error) (n=459)

Model 1

Model 2

Model 3

Model 4

constant

MO1

MO2

SC1

SC2

UAl

UA2

PDI

PD2

AD1

AD2

Cost

Cost X Income

Log likelihood
function

Restricted Log

likelihood function

McFadden’s R®

3.335*% (0.164)
0.735* (0.073)
0.395* (0.070)
0.546* (0.062)
0.329* (0.065)

0.605* (0.067)

0.011** (0.0661)

0.774* (0.061)
0.162* (0.058)
0.384* (0.064)
0.333* (0.062)

-0.584 x10™*

0.727X10™)

-1023.859

-1513.372

0.323

3.336*%(0.163)
0.733* (0.072)
0.395* (0.070)
0.546* (0.062)
0.328%* (0.065)

0.609* (0.063)

0.774* (0.061)
0.162* (0.058)
0.384* (0.064)
0.333* (0.062)

-0.585 x10"*

(0.728X10™")

-1023.872

-1513.372

0.324

3.375* (0.165)
0.742* (0.073)
0.394* (0.070)
0.549* (0.062)
0.329* (0.065)

0.618* (0.067)

-0.002**(0.066)

0.775*(0.061)
0.166* (0.580)
0.394* (0.064)
0.324* (0.063)

-0.783X10 "
(0.984X10™)

0.428X10™""
(0.138X10™")

-1019.172

-1513.372

0.326

3.375* (0.165)
0.742* (0.073)
0.394* (0.070)
0.549* (0.062)
0.329* (0.065)

0.618* (0.067)

0.775*(0.061)
0.166* (0.580)
0.394* (0.064)
0.324* (0.063)

-0.783X10™"*
(0.984X10™)

0.428X10"*
(0.138X10™)

-1019.173

-1513.372

0.326

*P-value < 0.01

Table 7 WTP for moving from life threatening disease to each dimension level

**P-value >0.10



Dimension Willingness to pay (Baht/month)

Mean Median 95% confidence interval

Mobility

No problem 12,719 12,546 9,014 - 17,486

Some problems 6,830 6,724 4302 - 9,875

Extreme problems - 19,550 - 19,273 -25,810 - -4,926
Self-care

No problem 9,482 9,314 6,657 - 13,171

Some problems 5,683 5,616 3,510 - 8,346

Extreme problems - 15,165 - 14,944 -11,450 - -20,230
Usual activities

No problem 10,533 10,390 7,584 - 14,328

Some problems 185 177 -2,005 - 2,390

Extreme problems -10,718 -10,567 -14,948 - -7,532
Pain/Discomfort

No problem 13,446 13,210 10,175 - 17,821

Some problems 2,827 2,790 845 - 5,023

Extreme problems -16,273 16,010 -21,351 - -12,485
Anxiety/Depression

No problem 6,648 6,570 4,256 - 9,596

Some problems 5,773 5,667 3,513 - 8,529

Extreme problems -12,421 -12,240 -16,568 - -9,257

4.4 Willingness-to-pay



We calculated and presented WTP values in three approaches including 1) WTP
for the life-saving treatment2) WTP for moving from243 health states to other health states and 3)

WTP for the treatment of life-threatening disease and moving back to current health state.

4.4.1 WTP for life saving treatment

The hypothetical scenario of this study was life-threatening disease for one year,
which respondents will die from this disease if they do not get any treatment. Therefore, DCE was
used to estimate WTP for the life-saving treatment. We found the increasing of WTP was related
to additional QALY. Respondents were willing to pay for the treatment for moving from life-
threatening state to 124 states, from a total of 243 health states. The maximum and minimum
WTP for treatment of life saving were 633,940 and 1,994 Baht/year for moving to ‘11111°
(additional QALY = 1.000) and to ‘23312’, (additional QALY =0.145), respectively. They were
not willing to pay for 50 health states although these states had utility higher than life-threatening
state did (U=0.000). In addition, ‘33333” was the health state that respondents showed highest
unwillingness to pay value (WTP = -889,517 Baht). Table 8 shows the WTP for life saving

treatment.

Table 8 WTP for life saving treatment.

Outcome Additional QALY WTP (Baht/year)
Death 0.000 0
11111 1.000 633,940
11112 0.766 623,446
12111 0.677 588,362
12112 0.645 577,867
21111 0.677 563,270
21112 0.645 552,776
22111 0.556 517,692
11211 0.739 509,753
22112 0.524 507,197

Outcome Additional QALY WTP (Baht/year)



11121 0.726 506,507

11212 0.707 499,258
11122 0.693 496,012
12211 0.618 464,175
12121 0.605 460,929
12212 0.586 453,680
12122 0.572 450,434
21211 0.618 439,083
21121 0.605 435,837
21212 0.586 428,588
21122 0.573 425,342
11113 0.548 405,117
22211 0.497 393,505
22121 0.484 390,259
22212 0.465 383,010
11221 0.666 382,320
22122 0.452 379,764
11311 0.54 378,919
11222 0.634 371,825
11312 0.508 368,424
12113 0.427 359,538
13111 0.417 338,180
12221 0.546 336,741
21113 0.427 334,446
12311 0.419 333,341
13112 0.384 327,686
12222 0.513 326,247
21221 0.546 311,650
Outcome Additional QALY WTP (Baht/year)

21311 0.419 308,249



21222 0.513 301,155

21312 0.387 297,754
22113 0.306 288,868
11213 0.489 280,929
11123 0.475 277,683
11131 0.449 277,313
23111 0.296 267,510
11132 0.417 266,819
22221 0.425 266,071
22311 0.299 262,671
23112 0.264 257,016
22222 0.392 255,577
22312 0.266 252,176
11321 0.468 251,486
31111 0.226 246,715
11322 0.436 240,991
31112 0.194 236,220
12213 0.368 235,351
12123 0.354 232,105
12131 0.328 231,735
12132 0.296 221,240
13211 0.357 213,993
13121 0.344 210,747
21213 0.368 210,259
21123 0.355 207,013
21131 0.328 206,643
12321 0.347 205,907
Outcome Additional QALY WTP (Baht/year)
32111 0.105 201,137

13122 0.312 200,252



21132 0.296 196,149

12322 0.315 195,413
32112 0.073 190,642
21321 0.347 180,816
21322 0.315 170,321
22213 0.247 164,681
22123 0.234 161,435
22131 0.207 161,065
11223 0.416 153,496
11231 0.390 153,126
22132 0.175 150,570
11313 0.430 150,095
23211 0.237 143,323
11232 0.358 142,631
23121 0.223 140,077
22321 0.226 135,237
23212 0.204 132,828
23122 0.191 129,582
22322 0.194 124,743
31211 0.167 122,528
31121 0.154 119,282
31212 0.135 112,033
13113 0.306 109,357
31122 0.122 108,787
12223 0.295 107,918
12231 0.269 107,548
Outcome Additional QALY WTP (Baht/year)
12232 0.237 97,053
13221 0.285 86,560

13311 0.298 83,159



21223 0.295 82,826

21231 0.269 82,456
21313 0.309 79,425
32211 0.046 76,950
13222 0.253 76,065
32121 0.033 73,704
13312 0.266 72,664
21232 0.237 71,961
32212 0.014 66,455
32122 0.001 63,209
11133 0.338 48,489
23113 0.185 38,687
22223 0.175 37,248
22231 0.148 36,378
22313 0.188 33,847
22232 0.116 26,383
11323 0.357 22,662
11331 0.331 22,292
31113 0.116 17,391
23221 0.164 15,890
23311 0.178 12,489
11332 0.299 11,797
23222 0.132 5,395
12133 0.217 2,911
23312 0.145 1,994
Outcome Additional QALY WTP (Baht/year)
31221 0.095 -4,905
31311 0.108 -8,306
13213 0.247 -14,831

31222 0.063 -15,400



13123 0.234 -18,077

13131 0.207 -18,447
31312 0.076 -18,801
21133 0.217 -22,181
12323 0.236 -22,916
12331 0.210 -23,286
32113 -0.005 -27,687
13132 0.175 -28,941
12332 0.178 -33,781
13321 0.226 -44,274
21323 0.236 -48,008
21331 0.210 -48,378
33111 -0.015 -49,045
32221 -0.026 -50,484
32311 -0.013 -53,884
13322 0.194 54,769
21332 0.178 -58,873
33112 -0.048 -59,539
32222 -0.058 -60,978
32312 -0.045 -64,379
22133 0.096 -67,759
11233 0.279 -75,698
23213 0.126 -85,501
23123 0.113 -88,747
Outcome Additional QALY WTP (Baht/year)
23131 0.086 -89,117
22323 0.115 -93,586
22331 0.089 -93,956
23132 0.054 -99,611

22332 0.057 -104,451



31213 0.057 -106,296

31123 0.043 -109,542
31131 0.017 -109,912
23321 0.105 -114,944
31132 -0.015 -120,407
12233 0.158 -121,276
23322 0.073 -125,439
31321 0.036 -135,739
13223 0.174 -142,264
13231 0.148 -142,634
13313 0.188 -145,665
31322 0.004 -146,234
21233 0.158 -146,368
32213 -0.064 -151,874
13232 0.116 -153,129
32123 -0.078 -155,120
32131 -0.104 -155,490
32132 -0.136 -165,985
33211 -0.075 -173,232
33121 -0.088 -176,478
32321 -0.085 -181,318
33212 -0.107 -183,727
33122 -0.120 -186,973
Outcome Additional QALY WTP(Baht/year)
32322 -0.117 -191,812
22233 0.037 -191,946
11333 0.220 -206,532
23223 0.054 -212,934
23231 0.027 -213,304

23313 0.067 -216,335



23232 -0.005 -223,799

31223 -0.016 -233,729
31231 -0.042 -234,099
31313 -0.003 -237,130
31232 -0.074 -244.594
13133 0.096 -247,270
12333 0.099 -252,110
13323 0.115 -273,098
13331 0.089 -273,468
21333 0.099 -277,202
33113 -0.126 -277,869
32223 -0.137 -279,307
32231 -0.163 -279,678
32313 -0.124 -282,708
13332 0.057 -283,963
32232 -0.195 -290,172
33221 -0.147 -300,665
33311 -0.134 -304,066
33222 -0.179 -311,160
33312 -0.166 -314,561
23133 -0.025 -317,940
22333 -0.022 -322,780
Outcome Additional QALY WTP(Baht/year)
31133 -0.094 -338,736
23323 -0.006 -343,768
23331 -0.032 -344,138
23332 -0.064 -354,633
31323 -0.075 -364,563
31331 -0.101 -364,933

13233 0.037 -371,458



31332 -0.133 -375,428

32133 -0.215 -384,314
33213 -0.185 -402,056
33123 -0.199 -405,302
33131 -0.225 -405,672
32323 -0.196 -410,141
32331 -0.222 -410,511
33132 -0.257 -416,166
32332 -0.254 -421,006
33321 -0.206 -431,499
33322 -0.238 -441,994
23233 -0.084 -442,128
31233 -0.153 -462,923
13333 -0.022 -502,292
32233 -0.274 -508,501
33223 -0.258 -529,489
33231 -0.284 -529,859
33313 -0.244 -532,890
33232 -0.316 -540,354
23333 -0.143 -572,962
31333 -0.212 -593,757
Outcome Additional QALY WTP(Baht/year)
33133 -0.336 -634,496
32333 -0.333 -639,335
33323 -0.317 -660,323
33331 -0.343 -660,693
33332 -0.375 -671,188
33233 -0.395 758,683

33333 -0.454 -889,517
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Figure 5 WTP for life saving and moving to 243 health states

Figure 5 shows additional QALY values and additional WTP values from table
7. The origin was life-threatening state, where additional QALY and additional WTP were zero.
We found significant correlation (r) between additional WTP and additional QALY was 0.94 (P
value < 0.01). Quadrant 1 shows that the respondents preferred to pay for the treatment of the
life-threatening disease for those outcomes of 124 health states. The maximum and minimum
WTP values were 633,940 and 1,994 Baht/year for moving to ‘11111° (additional QALY =
1.000) and to ‘23312°, (additional QALY =0.145), respectively. For quadrant 2, there were no
any respondent preferring to pay for the treatment when the treatment outcomes were worse than
death. Sixty-three health states in quadrant 3 which were worse than death, and respondents were
unwilling to pay. Finally, in quadrant 4, although 50 health states had utilities higher than death

such as ‘113337, “123333’, and ‘13323 etc., respondents were unwillingness to pay.

4.4.2 WTP for moving from 243 health states to other health states



DCE study could estimate not only WTP for life saving treatment but also the
WTP for moving from 243 health states to other health states. For example, WTP for moving
from ‘22222’ to *12121° was
= WTP for life saving and moving to to ‘12121 - WTP for life saving to
and moving to ‘22222’
=460,929 — 255,577

= 205,352 Baht/year

The calculated WTP was associated with both characteristics of health state and
additional QALY. For instance, the minimum willingness to pay was 134 Baht derived from
moving ‘23233 to 33322°, 22233 to ‘33322’, and ‘21233’ to ‘31322°. The maximum WTP
was 1,523,457 Baht derived from ‘33333 to ‘11111°. Table 11 shows the maximum and
minimum WTP of all health states. For example, if respondents were in ‘21111°, they preferred to
pay for moving to ‘111117, “11112°, “12111°, and 12112’. The range of payment was 14,597 to
70,670 Baht/year. In addition, ‘11111 was the best outcome which respondents preferred to get

and expressed the maximum WTP.

Table 9 Willingness to pay of 243 health states

Health state ~ Minimum WTP  Outcome of Maximum WTP Outcome of

(Baht/year) minimum WTP (Baht/year) maximum WTP

11111 - - - -

11112 10,495 11111 10,495 11111
12111 35,084 11112 45,578 11111
12112 10,495 12111 56,073 11111
21111 14,597 12112 70,670 11111
21112 10,495 21111 81,165 11111
22111 35,084 21112 116,248 11111

11211 7,939 22111 124,187 11111




22112 2,556 11211 126,743 11111

11121 690 22112 134,682 I1111
11212 7,249 11121 137,928 I1111
11122 3,246 11212 137,928 I1111
12211 31,838 11122 169,766 I1111
12121 3,246 12211 173,012 I1111
12212 7,249 12121 180,260 11111
12122 3,246 12212 183,506 11111
21211 11,351 12122 194,857 11111
21121 3,246 21211 198,103 11111
21212 7,249 21121 205,352 11111
21122 3,246 21212 208,598 11111
11113 20,226 21122 228,824 11111
22211 11,612 11113 240,436 11111
22121 3,246 22211 243,682 11111
22212 7,249 22121 250,930 11111
11221 690 22212 251,621 11111
22122 2,556 11221 254,176 11111
Health state  Minimum WTP  Outcome of Maximum WTP Outcome of
(Baht/year) minimum WTP (Baht/year) maximum
11311 845 22122 255,021 11111
11222 7,094 11311 262,115 11111
11312 3,401 11222 265,516 11111
12113 8,886 11312 274,402 11111
13111 21,358 12113 295,760 11111
12221 1,439 13111 297,199 11111
21113 2,295 12221 299,494 11111
12311 1,106 21113 300,600 11111
13112 5,655 12311 306,255 11111

12222 1,439 13112 307,693 11111




12312 3,401 12222 311,094 11111

21221 11,196 12312 322,291 11111
21311 3,401 21221 325,691 11111
21222 7,094 21311 332,785 11111
21312 3,401 21222 336,186 11111
22113 8,886 21312 345,072 11111
11213 7,939 22113 353,011 11111
11123 3,246 11213 356,257 11111
11131 370 11123 356,627 11111
23111 9,803 11131 366,430 11111
11132 692 23111 367,122 11111
22221 747 11132 367,869 11111
22311 3,401 22221 371,270 11111
23112 5,655 22311 376,925 11111
22222 1,439 23112 378,363 11111
22312 3,401 22222 381,764 I1111
13211 690 22312 382,455 I1111
Health state  Minimum WTP  Outcome of Maximum WTP Outcome of

(Baht/year) minimum WTP (Baht/year) maximum WTP

31111 4,771 11321 387,225 11111
11322 5,724 31111 392,949 11111
31112 4,771 11322 397,720 11111
12213 870 31112 398,589 11111
12123 3,246 12213 401,835 11111
12131 370 12123 402,205 11111
12132 10,495 12131 412,700 11111
13211 7,247 12132 419,947 11111
13121 3,246 13211 423,193 11111
21213 488 13121 423,681 11111

21123 3,246 21213 426,927 11111




21131 370 21123 427,297 11111

12321 736 21131 428,033 11111
13212 2,409 12321 430,442 11111
32111 2,362 13212 432,803 11111
13122 884 32111 433,688 11111
21132 4,104 13122 437,792 11111
12322 736 21132 438,527 11111
32112 4,771 12322 443,298 11111
21321 9,827 32112 453,125 11111
21322 10,495 21321 463,619 11111
22213 5,640 21322 469,259 11111
22123 3,246 22213 472,505 11111
22131 370 22123 472,875 11111
11223 7,569 22131 480,444 11111
11231 370 11223 480,814 11111
22132 2,556 11231 483,370 I1111
Health state  Minimum WTP  Outcome of Maximum WTP Outcome of

(Baht/year) minimum WTP (Baht/year) maximum WTP

11313 475 22132 483,845 11111
23211 6,772 11313 490,617 11111
11232 692 23211 491,309 11111
23121 2,554 11232 493,863 11111
22321 4,840 23121 498,703 11111
23212 2,409 22321 501,112 11111
23122 3,246 23212 504,358 11111
22322 4,840 23122 509,197 11111
31211 2,215 22322 511,412 11111
31121 3,246 31211 514,658 11111
31212 7,249 31121 521,907 11111

13113 2,677 31212 524,584 11111




31122 569 13113 525,153 11111

12223 870 31122 526,023 11111
12231 370 12223 526,393 11111
12313 3,031 12231 529,423 11111
12232 7,464 12313 536,887 11111
13221 10,493 12232 547,380 11111
13311 3,401 13221 550,781 11111
21223 333 13311 551,114 11111
21231 370 21223 551,484 11111
21313 3,031 21231 554,515 11111
32211 2,476 21313 556,991 11111
13222 884 32211 557,875 11111
32121 2,362 13222 560,237 11111
13312 1,039 32121 561,276 11111
21232 703 13312 561,979 11111
Health state ~ Minimum WTP  Outcome of Maximum WTP  Outcome of

(Baht/year) minimum WTP (Baht/year) maximum WTP

32212 5,506 21232 567,485 11111
32122 3,246 32212 570,731 11111
11133 14,719 32122 585,451 11111
23113 9,803 11133 595,254 11111
22223 1,439 23113 596,693 11111
22231 370 22223 597,063 11111
22313 3,031 22231 600,093 11111
22232 7,464 22313 607,557 11111
11323 3,721 22232 611,278 11111
11331 370 11323 611,648 11111
31113 4,401 11331 616,049 11111
23221 2,002 31113 618,051 11111

23311 3,401 23221 621,451 11111




11332 692 23311 622,143 11111

23222 6,402 11332 628,545 11111
12133 2,484 23222 631,029 11111
23312 917 12133 631,946 11111
31221 6,900 23312 638,846 11111
31311 3,401 31221 642,246 11111
13213 6,525 31311 648,771 11111
31222 569 13213 649,340 11111
13123 2,677 31222 652,017 11111
13131 370 13123 652,387 11111
31312 354 13131 652,741 11111
21133 3,380 31312 656,121 11111
12323 736 21133 656,856 11111
12331 370 12323 657,227 11111
Health state ~ Minimum WTP  Outcome of Maximum WTP  Outcome of

(Baht/year) minimum WTP (Baht/year) maximum WTP

32113 4,401 12331 661,627 11111
13132 1,254 32113 662,882 11111
12332 4,840 13132 667,721 11111
13321 10,493 12332 678,214 11111
21323 3,734 13321 681,948 11111
21331 370 21323 682,318 11111
33111 667 21331 682,985 11111
32221 1,439 33111 684,424 11111
32311 3,401 32221 687,825 11111
13322 884 32311 688,709 11111
21332 4,104 13322 692,813 11111
33112 667 21332 693,480 11111
32222 1,439 33112 694,919 11111

32312 3,401 32222 698,319 11111




22133 3,380 32312 701,699 11111

11233 7,939 22133 709,638 11111
23213 9,803 11233 719,441 11111
23123 3,246 23213 722,687 11111
23131 370 23123 723,057 11111
22323 4,470 23131 727,527 11111
22331 370 22323 727,897 11111
23132 5,655 22331 733,552 11111
22332 4,840 23132 738,391 11111
31213 1,845 22332 740,236 11111
31123 3,246 31213 743,482 11111
31131 370 31123 743,852 11111
23321 5,032 31131 748,884 11111
Health state  Minimum WTP  Outcome of Maximum WTP  Outcome of

(Baht/year) minimum WTP (Baht/year) maximum WTP

31132 5,462 23321 754,347 11111
12233 870 31132 755,216 11111
23322 4,163 12233 759,379 11111
31321 10,301 23322 769,680 11111
13223 6,525 31321 776,204 11111
13231 370 13223 776,574 11111
13313 3,031 13231 779,605 11111
31322 569 13313 780,174 11111
21233 134 31322 780,308 11111
32213 5,506 21233 785,814 11111
13232 1,254 32213 787,069 11111
32123 1,992 13232 789,060 11111
32131 370 32123 789,430 11111
32132 10,495 32131 799,925 11111

33211 7,247 32132 807,172 11111




33121 3,246 33211 810,418 11111

32321 4,840 33121 815,258 11111
33212 2,409 32321 817,667 11111
33122 3,246 33212 820,913 11111
32322 4,840 33122 825,753 11111
22233 134 32322 825,886 11111
11333 14,586 22233 840,472 11111
23223 6,402 11333 846,874 11111
23231 370 23223 847,244 11111
23313 3,031 23231 850,275 11111
23232 7,464 23313 857,739 11111
13323 20,988 12333 907,038 11111
Health state  Minimum WTP  Outcome of Maximum WTP  Outcome of

(Baht/year) minimum WTP (Baht/year) maximum WTP

13331 370 13323 907,408 11111
21333 3,734 13331 911,142 11111
33113 667 21333 911,809 11111
32223 1,439 33113 913,248 11111
32231 370 32223 913,618 11111
32313 3,031 32231 916,648 11111
13332 1,254 32313 917,903 11111
32232 6,210 13332 924,112 11111
33221 10,493 32232 934,606 11111
33311 3,401 33221 938,006 11111
33222 7,094 33311 945,100 11111
33312 3,401 33222 948,501 11111
23133 3,380 33312 951,881 11111
22333 4,840 23133 956,720 11111
31133 15,956 22333 972,676 11111

23323 5,032 31133 977,708 11111




23331 370 23323 978,078 11111

23332 10,495 23331 988,573 11111
31323 9,930 23332 998,503 11111
31331 370 31323 998,873 11111
13233 6,525 31331 1,005,398 11111
31332 3,970 13233 1,009,368 11111
32133 8,886 31332 1,018,254 11111
33213 17,742 32133 1,035,996 11111
33123 3,246 33213 1,039,242 11111
33131 370 33123 1,039,612 11111
32323 4,470 33131 1,044,082 11111
Health state  Minimum WTP  Outcome of Maximum WTP  Outcome of

(Baht/year) minimum WTP (Baht/year) maximum WTP

32331 370 32323 1,044,452 11111
33132 5,655 32331 1,050,107 11111
32332 4,840 33132 1,054,946 11111
33321 10,493 32332 1,065,440 11111
33322 10,495 33321 1,075,934 11111
23233 134 33322 1,076,068 11111
31233 20,795 23233 1,096,863 11111
13333 39,369 31233 1,136,232 11111
32233 6,210 13333 1,142,441 11111
33223 20,988 32233 1,163,429 11111
33231 370 33223 1,163,799 11111
33313 3,031 33231 1,166,830 11111
33232 7,464 33313 1,174,294 11111
23333 32,608 33232 1,206,902 11111
31333 20,795 23333 1,227,697 11111
33133 40,739 31333 1,268,436 11111

32333 4,840 33133 1,273,275 11111




33323 20,988 32333 1,294,263 11111

33331 370 33323 1,294,633 11111
33332 10,495 33331 1,305,128 11111
33233 87,495 33332 1,392,623 11111
33333 130,834 33233 1,523,457 11111

The initial health states were divided from their utilities into three levels
including mild, moderate, and severe health states to present their WTP. Table 10 shows average
WTP for moving to ‘11111’ and average of WTP for moving to all higher health states.
Respondents in mild health states had average WTP for moving to ‘11111” and for moving to all
higher health states which were 101,823 and 32,710 Baht/year, whereas respondents in moderate
health states were willing to pay 290,425 and 113,162 Baht/year, respectively. Respondents in
severe health states were willing to pay approximately 750,000 Baht/year for moving to ‘11111’

and 309,891 Baht/year for moving to higher health states.

Table 10 Average WTP of mild, moderate and severe health states

Severity of Average WTP (Baht/year) for moving to
initial health state ‘11111 All Higher health states
(min—max) (min—max)
Mild health states 101,823 + 61,167 32,710 + 14,966
(U =0.700 — 1.000) (10,495 - 137,825) (10,495 — 42,634)
Moderate health states 290,425 + 120,970 113,162 + 29,514
(U=0.350-0.700) (45,578 - 401,835) (44,661 — 148,815)
Severe health states 749,825 + 238,973 309,891 + 135,458
(U<=-0.454-0.350) (345,072 -1,523,457) (152,583 —893,193)

The severity of health state was divided following the second WTP per QALY studies in Thailand



In addition, we found that WTP values for moving to ‘11111 were significantly
correlated with utilities of initial health states (r = -0.94, P-value <0.01). When respondents were
in low utility health states, they were willing to pay for the treatment more than when they were
in high utility health states. For instance, the maximum WTP of respondents in ‘22222’ (u=0.392)
was 378,363 Baht/year, while the maximum WTP of respondents in ‘33333” (u= -0.454) was
1,523,457 Baht/year. Graph of maximum WTP and utility of initial health state are depicted in

present in figure 7.
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Figure 6 Graph of utility of initial health state and maximum WTP

4.4.3 WTP for the treatment of life-threatening disease and moving back to current
health state
WTP for the treatment of life-threatening disease and moving back to current

health state were measured using both DCE and CV approach. According to CV approach, we



used opened-ended question technique. There were 12/459 respondents (2.61%) were unwilling
to pay for treatment because three respondents (0.65%) mentioned that they did not have money
to pay, and eight respondents (1.74%) thought government should pay for public. Finally, data
from 448 respondents were analyzed to estimate WTP values. Table 13 shows WTP derived from

DCE and CV were 526,423 and 163,901 Baht/year, respectively.

Table 11 WTP for treatment of life saving and moving back to current health state

Method WTP Minimum Maximum
(Baht/year) (Baht/year) (Baht/year)

Discrete choice experiment 526,423 + 143,822 62,345 633,940
Contingent valuation 163,901 + 192,842 2,400 1,200,000

4.5 Willingness-to-pay per quality-adjusted life year

WTP per QALY, which were estimated from DCE study, were presented into
three parts including 1) WTP per QALY for saving life treatment, 2) WTP per QALY for moving
from 243 health states to other health states, and 3) WTP per QALY for the treatment of life-

threatening disease and moving back to current health state.

4.5.1 WTP per QALY for saving life treatment
WTP values derived from DCE study (in 4.2.3) were compared to additional
QALYs calculated from different utilities between 243 health states and life saving (U=0.000).
Utilities of 243 health states from EQ-5D-3L Thai tariff were used in this calculation (REF). The
maximum WTP per QALY of life saving was derived for moving to ‘32122 was 63,208,920

Baht/QALY (whereas WTP was 63,209 Baht/year and additional QALY was 0.001). This result



clearly confirmed that the maximum WTP was not the maximum WTP per QALY. Table 12

shows WTP per QALY values of life saving for moving to 243 health states.

Table 12 WTP per QALY of life saving and moving to 243 health states

Outcome Additional WTP WTP/QALY
QALY (Baht/year) (Baht/QALY)
Death 0.000 0 -
11111 1.000 633,940 633,940
11112 0.766 623,446 813,898
12111 0.677 588,362 869,072
12112 0.645 577,867 895,918
21111 0.677 563,270 832,009
21112 0.645 552,776 857,016
22111 0.556 517,692 931,101
11211 0.739 509,753 689,787
22112 0.524 507,197 967,934
11121 0.726 506,507 697,668
11212 0.707 499,258 706,165
11122 0.693 496,012 715,746
12211 0.618 464,175 751,092
12121 0.605 460,929 761,866
12212 0.586 453,680 774,198

12122 0.572 450,434 787,472



21211 0.618 439,083 710,490

21121 0.605 435,837 720,392
21212 0.586 428,588 731,379
21122 0.573 425,342 742,308
11113 0.548 405,117 739,264
22211 0.497 393,505 791,760
22121 0.484 390,259 806,319
22212 0.465 383,010 823,677
Outcome Additional WTP WTP/QALY
QALY (Baht/year) (Baht/QALY)

11221 0.666 382,320 574,054
22122 0.452 379,764 840,186
11311 0.540 378,919 701,702
11222 0.634 371,825 586,475
11312 0.508 368,424 725,245
12113 0.427 359,538 842,010
13111 0.417 338,180 810,984
12221 0.546 336,741 616,742
21113 0.427 334,446 783,247
12311 0.419 333,341 795,562
13112 0.384 327,686 853,348
12222 0.513 326,247 635,959
12312 0.387 322,846 834,228
21221 0.546 311,650 570,787
21311 0.419 308,249 735,678
21222 0.513 301,155 587,047
21312 0.387 297,754 769,391
22113 0.306 288,868 944,014

11213 0.489 280,929 574,497



11123 0.475 277,683 584,596

11131 0.449 277,313 617,624
23111 0.296 267,510 903,751
11132 0.417 266,819 639,853
22221 0.425 266,071 626,050
22311 0.299 262,671 878,497
23112 0.264 257,016 973,544
Outcome Additional WTP WTP/QALY
QALY (Baht/year) (Baht/QALY)
22222 0.392 255,577 651,981
22312 0.266 252,176 948,030
11321 0.468 251,486 537,363
31111 0.226 246,715 1,091,660
11322 0.436 240,991 552,732
31112 0.194 236,220 1,217,631
12213 0.368 235,351 639,541
12123 0.354 232,105 655,664
12131 0.328 231,735 706,509
12132 0.296 221,240 747,433
13211 0.357 213,993 599,420
13121 0.344 210,747 612,637
21213 0.368 210,259 571,357
21123 0.355 207,013 583,136
21131 0.328 206,643 630,010
12321 0.347 205,907 593,393
13212 0.325 203,498 626,149
32111 0.105 201,137 1,915,589
13122 0.312 200,252 641,835
21132 0.296 196,149 662,664

12322 0.315 195,413 620,358



32112 0.073 190,642 2,611,537
21321 0.347 180,816 521,083
21322 0.315 170,321 540,702
22213 0.247 164,681 666,724
22123 0.234 161,435 689,893
22131 0.207 161,065 778,091
Outcome Additional WTP WTP/QALY

QALY (Baht/year) (Baht/QALY)
11223 0.416 153,496 368,981
11231 0.390 153,126 392,630
22132 0.175 150,570 860,401
11313 0.430 150,095 349,059
23211 0.237 143,323 604,738
11232 0.358 142,631 398,411
23121 0.223 140,077 628,148
22321 0.226 135,237 598,395
23212 0.204 132,828 651,119
23122 0.191 129,582 678,442
22322 0.194 124,743 643,004
31211 0.167 122,528 733,699
31121 0.154 119,282 774,557
31212 0.135 112,033 829,876
13113 0.306 109,357 357,375
31122 0.122 108,787 891,698
12223 0.295 107,918 365,823
12231 0.269 107,548 399,805
12313 0.309 104,517 338,243
12232 0.237 97,053 409,506
13221 0.285 86,560 303,718
13311 0.298 83,159 279,057



21223 0.295 82,826 280,766

12311 0.269 82,456 306,527
21313 0.309 79,425 257,040
32211 0.046 76,950 1,672,816
13222 0.253 76,065 300,653
Outcome Additional WTP WTP/QALY
QALY (Baht/year) (Baht/QALY)
32121 0.033 73,704 2,233,440
13312 0.266 72,664 273,175
21232 0.237 71,961 303,634
32212 0.014 66,455 4,746,780
32122 0.001 63,209 63,208,920
11133 0.338 48,489 143,460
23113 0.185 38,687 209,117
22223 0.175 37,248 212,844
22231 0.148 36,878 249,173
22313 0.188 33,847 180,037
22232 0.116 26,383 227,439
11323 0.357 22,662 63,479
11331 0.331 22,292 67,347
31113 0.116 17,891 154,236
23221 0.164 15,890 96,888
23311 0.178 12,489 70,163
11332 0.299 11,797 39,456
23222 0.132 5,395 40,872
12133 0.217 2911 13,416
23312 0.145 1,994 13,754
31221 0.095 - 4,905 - 51,637
31311 0.108 - 8,306 - 76,909

13213 0.247 - 14,831 - 60,043



31222 0.063 - 15,400 - 244,446
13123 0.234 - 18,077 - 77,251
13131 0.207 - 18,447 - 89,115
31312 0.076 - 18,801 - 247,378
Outcome Additional WTP WTP/QALY
QALY (Baht/year) (Baht/QALY)
21133 0.217 22,181 - 102,215
12323 0.236 22,916 - 97,103
12331 0.210 23,286 - 110,887
32113 -0.005 27,687 5,537,376
13132 0.175 28,941 - 165,379
12332 0.178 33,781 - 189,781
13321 0.226 - 44,274 - 195,904
21323 0.236 - 48,008 - 203,424
21331 0.210 - 48,378 - 230,372
33111 -0.015 - 49,045 3,269,656
32221 -0.026 - 50,484 1,941,683
32311 -0.013 - 53,884 4,144,957
13322 0.194 - 54,769 - 282,314
21332 0.178 - 58,873 - 330,746
33112 -0.048 - 59,539 1,240,405
32222 -0.058 - 60,978 1,051,351
32312 -0.045 - 64,379 1,430,645
22133 0.096 - 67,759 - 705,821
11233 0.279 - 75,698 - 271,318
23213 0.126 - 85,501 - 678,577
23123 0.113 - 88,747 - 785,369
23131 0.086 - 89,117 - 1,036,242
22323 0.115 - 93,586 - 813,794
22331 0.089 - 93,956 - 1,055,690



23132 0.054 - 99,611 - 1,844,656
22332 0.057 - 104,451 - 1,832,474
31213 0.057 - 106,296 - 1,864,840
Outcome Additional WTP WTP/QALY
QALY (Baht/year) (Baht/QALY)
31123 0.043 - 109,542 - 2,547,486
31131 0.017 - 109,912 - 6,465,409
23321 0.105 - 114,944 - 1,094,707
31132 -0.015 - 120,407 8,027,104
12233 0.158 - 121,276 - 767,57
23322 0.073 - 125,439 - 1,718,341
31321 0.036 - 135,739 - 3,770,540
13223 0.174 - 142,264 - 817,609
13231 0.148 - 142,634 - 963,744
13313 0.188 - 145,665 - 774,812
31322 0.004 - 146,234 - 36,558,510
21233 0.158 - 146,368 - 926,379
32213 -0.064 - 151,874 2,373,034
13232 0.116 - 153,129 - 1,320,074
32123 -0.078 - 155,120 1,988,720
32131 -0.104 - 155,490 1,495,098
32132 -0.136 - 165,985 1,220,477
33211 -0.075 - 173,232 2,309,762
33121 -0.088 - 176,478 2,005,433
32321 -0.085 - 181,318 2,133,150
33212 -0.107 - 183,727 1,717,072
33122 -0.120 - 186,973 1,558,106
32322 -0.117 - 191,812 1,639,422
22233 0.037 - 191,946 - 5,187,733

11333 0.220 - 206,532 - 938,781



23223 0.054 212,934 - 3,943,222
23231 0.027 213,304 - 7,900,151
Outcome Additional WTP WTP/QALY
QALY (Baht/year) (Baht/QALY)

23313 0.067 216,335 - 3,228,876
23232 -0.005 223,799 44,759,736
31223 -0.016 233,729 14,608,073
31231 -0.042 234,099 5,573,791
31313 -0.003 237,130 79,043,280
31232 -0.074 244,594 3,305,322
13133 0.096 247,270 - 2,575,734
12333 0.099 252,110 - 2,546,566
13323 0.115 273,098 - 2,374,765

13331 0.089 273,468 - 3,072,674

21333 0.099 277,202 - 2,800,018

33113 -0.126 277,869 2,205,306

32223 -0.137 279,307 2,038,740

32231 -0.163 279,678 1,715,813

32313 -0.124 282,708 2,279,904

13332 0.057 283,963 - 4,981,800

32232 -0.195 290,172 1,488,062

33221 -0.147 300,665 2,045,343

33311 -0.134 304,066 2,269,150

33222 -0.179 311,160 1,738,324

33312 -0.166 314,561 1,894,944
23133 -0.025 317,940 12,717,619
22333 -0.022 322,780 14,671,822
31133 -0.094 338,736 3,603,571
23323 -0.006 343,768 57,294,660
23331 -0.032 344,138 10,754,314



23332 -0.064 - 354,633 5,541,135

Outcome Additional WTP WTP/QALY
QALY (Baht/year) (Baht/QALY)

31323 -0.075 - 364,563 4,860,842
31331 -0.101 - 364,933 3,613,200
13233 0.037 - 371,458 - 10,039,398
31332 -0.133 - 375,428 2,822,765
32133 -0.215 - 384,314 1,787,507
33213 -0.185 - 402,056 2,173,275
33123 -0.199 - 405,302 2,036,692
33131 -0.225 - 405,672 1,802,986
32323 -0.196 - 410,141 2,092,558
32331 -0.222 - 410,511 1,849,151
33132 -0.257 - 416,166 1,619,325
32332 -0.254 - 421,006 1,657,504
33321 -0.206 - 431,499 2,094,657
33322 -0.238 - 441,994 1,857,117
23233 -0.084 - 442,128 5,263,426
31233 -0.153 - 462,923 3,025,640
13333 -0.022 - 502,292 22,831,440
32233 -0.274 - 508,501 1,855,844
33223 -0.258 - 529,489 2,052,283
33313 -0.244 - 532,890 2,183,974
33232 -0.316 - 540,354 1,709,980
23333 -0.143 - 572,962 4,006,725
31333 -0.212 - 593,757 2,800,740
33133 -0.336 - 634,496 1,888,380
32333 -0.333 - 639,335 1,919,925
33323 -0.317 - 660,323 2,083,038

33331 -0.343 - 660,693 1,926,219




Outcome Additional WTP WTP/QALY

QALY (Baht/year) (Baht/QALY)
33332 -0.375 - 671,188 1,789,834
33233 -0.395 - 758,683 1,920,716
33333 -0.454 - 889,517 1,959,288

Moreover, we estimated the average WTP per QALY for the treatment of life-
threatening disease, which was derived from the slope of incremental graph by comparing
additional WTP and additional QALY between the life-threatening disease and 243 health states.
However, the slope of the graph in only quadrant 1 was estimated because it represented positive
values of additional WTP and additional QALY (Figure 8) since WTP definition generally stated
that WTP is the maximum WTP values and previous studies also excluded unwillingness to pay
data when WTP and QALY calculation (37-39, 42, 45). According to the slope of the graph in
Figure 8, the average of WTP per QALY for treatment of life-threatening disease was 671,888
Baht/QALY (R” = 0.76).
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Figure 7 The average of WTP per QALY for treatment of life saving

4.5.2 WTP per QALY for moving from 243 health states to other health states



DCE method allowed us to estimate WTP for moving from 243 health states to
other health states. Therefore, we could estimate WTP per QALY for moving to other health
states by comparing WTP of those states to additional QALY. Table 15 shows the minimum,
maximum, and average WTP per QALY derived from the slope of the graph as same as shown in
Figure 8. The results found most of minimum WTP per QALY values of 243 health states were
less than zero because WTP per QALY from respondents preferring to pay for worse health state
(addition QALY < 0) were included. The minimum WTP per QALY value of 243 health state
was -267,356,720 Baht/QALY derived from WTP of ‘23133 ’for moving to ‘32221’ (WTP =
267,457 Baht, additional QALY = -0.001). The maximum WTP per QALY value of 243 health
state was 316,081,080 Baht/QALY derived from WTP of 23323’for moving to ‘32113’ (WTP =
371,455, additional QALY = 0.001). However, the average WTP per QALY of 243 health states
generated from the slope of the graph from the quadrant 1 (both additional WTP and additional

QALY > 0) varied only between 44,849 to 1,821,048 Baht/QALY.

Table 15 Minimum, maximum and average WTP per QALY of 243 health states

Initial Minimum Maximum Average R
Health state WTP/QALY WTP/QALY WTP/QALY
(Baht/QALY) (Baht/QALY) (Baht/QALY)

11111 44,849 1,111,773 - -
11112 44,849 4,210,840 44,849 1.00
12111 - 5,771,850 18,731,116 158,969 0.59
12112 - 9,311,794 18,731,116 181,782 0.70
21111 - 4,203,615 16,450,047 251,065 0.31
21112 - 8,116,949 16,450,047 272,146 0.43
22111 - 5,432,329 20,604,228 336,523 0.57
11211 - 1,267,887 4,210,840 515,361 -0.06
22112 - 8,888,531 18,731,116 515,361 -0.06
11121 - 1,670,510 2,923,467 515,798 0.35
Initial Minimum Maximum Average R’

Health state ~ WTP/QALY WTP/QALY WTP/QALY



(Bah/QALY)  (Baht/QALY)  (Baht/QALY)

11212 - 2,970,120 2,852,163 520,999 0.51
11122 - 5,771,850 4,210,840 505,922 0.51
12211 - 5,771,850 4,210,840 567,588 -0.18
12121 - 3,072,538 2,923,467 562,017 0.09
12212 - 2,133,728 3,550,761 561,043 0.26
12122 - 25,091,760 5,337,863 547,394 0.39
21211 - 4,203,615 5,140,164 694,731 -0.31
21121 - 2,207,305 3,550,761 687,772 0.09
21212 - 2,970,120 2,923,467 682,976 0.31
21122 - 25,091,760 4,210,840 667,459 0.42
11113 - 4,253,365 46,733,460 704,115 0.35
22211 - 5,771,850 14,071,920 626,844 0.45
22121 - 21,865,872 12,508,373 609,430 0.52
22212 - 43,841,440 6,654,706 595,420 0.58
11221 - 9,311,794 18,731,116 1,029,231 -1.33
22122 - 8,017,395 34,150,280 555,472 0.55
11311 - 11,211,560 8,673,308 1,022,467 0.32
11222 - 5,771,850 18,731,116 1,058,991 -1.84
11312 - 13,453,872 8,673,307 728,385 0.31
12113 - 69,814,320 46,733,460 559,827 0.57
13111 - 14,965,680 184,684,320 621,007 0.58
12221 - 7,747,996 34,187,580 1,007,545 0.14
21113 - 61,450,400 34,187,580 652,606 0.56
12311 - 16,658,673 59,948,240 637,687 0.60
13112 - 29,093,300 11,297,173 580,819 0.65
12222 - 8,435,520 16,450,047 947,596 0.10
Initial Minimum Maximum Average R’

Health state ~ WTP/QALY WTP/QALY WTP/QALY
(Baht/QALY)  (Baht/QALY)  (Baht/QALY)




12312 - 56,573,400 10,006,136 600,020 0.65

21221 - 11,211,560 46,733,460 1,137,329 -0.26
21311 - 14,965,680 51,584,320 725,484 0.58
21222 - 13,453,872 18,731,116 1,069,750 0.04
21312 - 48,209,480 9,169,744 679,084 0.65
22113 - 69,814,320 39,581,554 540,714 0.67
11213 - 21,865,872 14,071,920 1,076,226 0.23
11123 - 10,532,676 12,508,373 1,037,476 0.35
11131 - 3,737,504 34,150,280 942,308 0.47
23111 - 92,175,600 184,684,320 575,885 0.68
11132 - 8,978,714 113,322,600 878,071 0.56
22221 - 23,195,208 46,733,460 907,164 0.53
22311 - 21,902,006 179,511,600 592,058 0.69
23112 - 92,175,600 16,450,047 546,435 0.70
22222 - 13,453,872 51,225,420 845,916 0.64
22312 - 56,573,400 14,052,985 562,189 0.71
11321 -43,841,440 8,673,308 1,130,726 0.30
31111 - 33,098,970 75,541,140 508,796 0.70
11322 - 13,171,907 15,149,300 1,052,021 0.46
31112 - 19,589,788 63,647,520 487,832 0.69
12213 - 3,737,504 19,335,360 848,243 0.67
12123 - 69,814,320 11,475,968 819,660 0.70
12131 - 69,814,320 9,412,160 750,323 0.73
12132 - 69,814,320 138,414,360 707,678 0.74
13211 - 71,361,720 8,710,712 895,406 0.66
13121 - 14,468,077 27,042,920 868,669 0.71
Initial Minimum Maximum Average R’

Health state ~ WTP/QALY WTP/QALY WTP/QALY
(Baht/QALY)  (Baht/QALY)  (Baht/QALY)

21213 - 2,596,969 17,054,291 943,327 0.62



21123 - 92,175,600 9,324,925 915,108 0.68
21131 - 61,450,400 6,718,821 836,947 0.76
12321 - 18,324,540 17,490,880 894,937 0.72
13212 - 30,201,080 9,412,160 839,432 0.78
32111 - 69,814,320 79,723,100 442,887 0.67
13122 - 14,769,300 40,275,720 814,680 0.79
21132 - 61,450,400 113,322,600 786,290 0.79
12322 - 10,820,055 19,331,260 839,530 0.78
32112 - 69,814,320 67,829,480 427,500 0.67
21321 - 15,815,364 14,702,907 986,393 0.67
21322 - 13,171,907 15,149,300 925,679 0.77
22213 - 14,769,300 19,335,360 766,273 0.80
22123 -104,721,480 26,283,334 746,576 0.81
22131 - 69,814,320 16,602,591 690,632 0.81
11223 - 5,839,659 184,684,320 1,341,275 -0.02
11231 - 56,573,400 51,225,420 1,240,067 0.33
22132 - 69,814,320 292,834,200 650,527 0.78
11313 - 69,814,320 15,149,300 1,415,461 0.03
23211 - 15,815,364 191,331,000 795,719 0.77
11232 - 71,361,720 119,969,280 1,159,924 0.50
23121 - 61,450,400 115,536,240 770,702 0.78
22321 - 19,164,255 56,961,520 792,156 0.78
23212 - 50,425,040 18,759,720 749,740 0.79
23122 - 61,450,400 91,749,000 731,430 0.79
22322 - 12,741,328 45,067,900 751,443 0.79
Initial Minimum Maximum Average R’
Health state WTP/QALY WTP/QALY WTP/QALY
(Baht/QALY) (Baht/QALY) (Baht/QALY)
31211 - 37,827,394 35,546,040 702,894 0.80
31121 - 66,412,410 43,652,640 686,944 0.81



31212 - 19,589,788 35,546,040 671,406 0.81
13113 -21,902,006 15,149,300 1,099,637 0.64
31122 -48,571,980 54,555,017 655,095 0.80
12223 - 24,030,090 159,592,560 1,069,134 0.65
12231 - 48,209,480 11,627,720 1,065,984 0.88
12313 - 61,450,400 31,911,800 1,126,460 0.64
12232 - 21,460,640 145,061,040 933,966 0.76
13221 - 8,716,648 27,042,920 1,110,040 0.64
13311 - 92,175,600 179,511,600 1,163,348 0.59
21223 - 17,757,150 184,684,320 1,154,615 0.60
21231 - 56,573,400 6,853,867 1,072,939 0.72
21313 - 69,814,320 40,275,720 957,779 0.84
32211 - 36,235,440 62,163,800 595,495 0.75
13222 - 14,769,300 16,450,047 1,044,234 0.73
32121 -111,290,310 47,834,600 583,044 0.75
13312 - 92,175,600 11,627,720 1,095,299 0.71
21232 - 29,824,560 119,969,280 1,009,489 0.77
32212 - 58,788,960 21,268,896 570,214 0.74
32122 - 69,814,320 75,084,690 560,467 0.74
11133 - 18,324,540 27,042,920 1,433,259 0.20
23113 - 61,450,400 21,948,213 963,967 0.76
22223 - 32,040,120 179,511,600 942,257 0.77
22231 - 18,324,540 13,734,040 877,323 0.80
22313 - 14,769,300 33,728,920 986,060 0.75
Initial Minimum Maximum Average R’
Health state WTP/QALY WTP/QALY WTP/QALY
(Baht/QALY) (Baht/QALY) (Baht/QALY)
22232 - 15,886,713 299,480,880 828,580 0.77
11323 - 92,175,600 119,969,280 1,607,626 -0.19
11331 - 69,814,320 14,496,545 1,499,649 0.24



31113 - 16,658,673 290,989,320 848,158 0.79
23221 - 15,815,364 35,546,040 968,307 0.76
23311 - 46,027,080 38,688,240 1,015,141 0.73
11332 - 85,237,640 39,581,554 1,410,004 0.37
23222 - 10,339,212 35,546,040 915,594 0.78
12133 - 69,814,320 27,089,320 1,156,472 0.65
23312 - 48,209,480 13,031,933 956,387 0.77
31221 -242.364,960 44,760,420 857,551 0.79
31311 - 69,814,320 35,546,040 895,266 0.80
13213 - 15,815,364 15,990,960 1,312,289 0.53
31222 - 50,233,650 44,760,420 815,489 0.79
13123 - 33,098,970 53,799,880 1,277,670 0.58
13131 - 50,425,040 13,955,886 1,190,451 0.65
31312 - 69,814,320 35,546,040 848,043 0.80
21133 - 61,450,400 29,877,293 1,234,205 0.62
12323 - 92,175,600 166,239,240 1,299,939 0.57
12331 - 61,450,400 16,875,090 1,214,830 0.66
32113 -104,721,480 316,081,080 713,369 0.77
13132 - 18,933,645 113,322,600 1,123,747 0.71
12332 - 61,450,400 27,120,750 1,146,958 0.70
13321 - 61,450,400 27,042,920 1,333,281 0.51
21323 -104,721,480 191,331,000 1,380,060 0.49
21331 - 69,814,320 18,443,325 1,292,085 0.63
Initial Minimum Maximum Average R’
Health state WTP/QALY WTP/QALY WTP/QALY
(Baht/QALY) (Baht/QALY) (Baht/QALY)
33111 - 32,747,013 184,684,320 736,269 0.77
32221 -267,456,720 48,942,380 721,340 0.77
32311 -41,411,931 59,948,240 750,337 0.77
13322 - 61,450,400 18,759,720 1,258,755 0.63



21332 - 69,814,320 20,847,810 1,220,276 0.68
33112 - 29,093,300 18,443,325 703,129 0.76
32222 - 12,258,703 48,942,380 690,988 0.76
32312 - 56,573,400 15,276,505 717,995 0.77
22133 - 69,814,320 29,877,293 1,011,629 0.77
11233 - 25,221,065 27,042,920 1,634,108 0.04
23213 - 48,571,980 21,948,213 1,138,656 0.73
23123 - 92,175,600 38,376,560 1,110,783 0.75
23131 - 61,450,400 15,276,505 1,039,592 0.77
22323 - 59,542,320 119,969,280 1,129,597 0.73
22331 - 21,902,006 18,443,325 1,060,049 0.77
23132 - 61,450,400 15,990,960 987,046 0.79
22332 - 16,490,956 36,161,000 1,006,394 0.78
31213 - 16,658,673 35,546,040 1,011,033 0.78
31123 - 18,324,540 62,163,800 985,694 0.79
31131 - 58,788,960 11,475,968 928,053 0.80
23321 - 15,815,364 35,546,040 1,159,428 0.71
31132 - 24,817,933 113,322,600 885,541 0.80
12233 - 60,139,470 27,089,320 1,338,553 0.58
23322 - 11,003,880 35,546,040 1,099,523 0.75
31321 -235,718,280 21,268,896 1,032,327 0.79
13223 - 37,827,394 292,834,200 1,453,247 0.44
Initial Minimum Maximum Average R’
Health state WTP/QALY WTP/QALY WTP/QALY
(Baht/QALY) (Baht/QALY) (Baht/QALY)
13231 - 48,209,480 43,652,640 1,367,573 0.56
13313 - 61,450,400 91,749,000 1,512,165 0.33
31322 - 69,814,320 21,268,896 979,616 0.79
21233 - 66,412,410 29,877,293 1,411,324 0.54
32213 - 8,343,274 19,335,360 853,234 0.80



13232 - 59,542,320 119,969,280 1,294,421 0.65
32123 - 69,814,320 47,834,600 833,917 0.80
32131 - 69,814,320 10,704,397 790,492 0.79
32132 - 69,814,320 113,322,600 760,876 0.79
33211 - 71,361,720 29,877,293 877,233 0.80
33121 - 66,412,410 27,042,920 860,456 0.81
32321 -260,810,040 17,490,880 875,823 0.81
33212 - 30,201,080 10,812,083 842,074 0.81
33122 - 9,366,341 23,933,850 826,722 0.81
32322 - 10,820,055 14,659,592 841,246 0.82
22233 - 66,412,410 29,877,293 1,169,189 0.73
11333 - 69,814,320 115,536,240 1,821,049 -0.26
23223 - 36,235,440 36,161,000 1,266,454 0.67
23231 - 21,519,923 47,834,600 1,192,850 0.72
23313 - 50,233,650 67,829,480 1,313,093 0.63
23232 - 21,239,280 119,969,280 1,135,454 0.74
31223 - 18,324,540 184,684,320 1,131,553 0.74
31231 - 56,573,400 11,475,968 1,071,546 0.77
31313 -104,721,480 75,084,690 1,171,688 0.73
31232 - 71,361,720 119,969,280 1,024,584 0.79
13133 -242,364,960 49,823,027 1,485,700 0.46
Initial Minimum Maximum Average R’
Health state WTP/QALY WTP/QALY WTP/QALY
(Baht/QALY) (Baht/QALY) (Baht/QALY)
12333 - 61,801,140 75,541,140 1,508,711 0.43
13323 - 92,175,600 299,480,880 1,620,859 0.28
13331 - 61,450,400 44,760,420 1,532,666 0.45
21333 - 69,814,320 79,723,100 1,576,518 0.38
33113 - 11,188,368 17,358,424 982,569 0.81
32223 - 24,030,090 113,322,600 964,567 0.81



32231 - 18,324,540 11,627,720 918,393 0.82
32313 - 9,726,940 23,933,850 996,087 0.80
13332 - 61,450,400 44,760,420 1,455,689 0.56
32232 - 11,188,368 119,969,280 882,915 0.82
33221 - 68,074,080 27,042,920 986,551 0.81
33311 - 71,361,720 29,877,293 1,018,107 0.80
33222 - 7,272,270 15,149,300 948,367 0.82
33312 - 11,412,480 11,627,720 977,976 0.82
23133 -267,456,720 26,889,564 1,298,508 0.67
22333 - 68,074,080 39,105,034 1,317,713 0.65
31133 - 18,324,540 27,042,920 1,172,820 0.75
23323 -41,411,931 316,081,080 1,411,412 0.58
23331 - 21,519,923 48,942,380 1,339,513 0.66
23332 - 16,490,956 48,942,380 1,278,809 0.69
31323 - 69,814,320 119,969,280 1,272,610 0.71
31331 - 69,814,320 14,496,545 1,210,671 0.75
13233 -235,718,280 49,823,027 1,612,372 0.39
31332 - 71,361,720 19,753,392 1,158,976 0.78
32133 - 69,814,320 5,123,305 1,013,253 0.83
33213 - 11,188,368 15,149,300 1,102,259 0.82
Initial Minimum Maximum Average R’
Health state WTP/QALY WTP/QALY WTP/QALY
(Baht/QALY) (Baht/QALY) (Baht/QALY)

33123 - 2,993,927 28,782,420 1,080,954 0.82
33131 - 14,468,077 6,695,678 1,033,267 0.84
32323 - 3,072,082 119,969,280 1,095,622 0.82
32331 - 18,324,540 5,562,649 1,047,275 0.84
33132 - 8,978,714 113,322,600 995,657 0.85
32332 - 11,188,368 27,120,750 1,008,993 0.85
33321 - 5,242,827 27,042,920 1,115,142 0.82



33322 - 5,837,035 15,149,300 1,073,435 0.84

23233 -260,810,040 47,834,600 1,414,641 0.60
31233 - 18,324,540 27,042,920 1,283,526 0.75
13333 -112,951,980 64,749,549 1,731,637 0.19
32233 - 1,375,092 5,431,454 1,119,605 0.84
33223 - 1,397,126 113,322,600 1,185,040 0.82
33231 - 887,468 4,210,840 1,136,876 0.84
33313 - 11,188,368 15,149,300 1,218,465 0.80
33232 - 513,492 119,969,280 1,097,321 0.86
23333 - 68,074,080 58,139,554 1,525,680 0.51
31333 - 69,814,320 27,042,920 1,394,849 0.68
33133 - 1,613,200 4,707,090 1,209,331 0.83
32333 - 1,613,200 5,822,435 1,222,341 0.83
33323 - 1,359,341 119,969,280 1,285,611 0.80
33331 14,234 4,457,013 1,237,102 0.83
33332 187,322 4,374,756 1,196,005 0.85
33233 687,376 4,374,756 1,289,196 0.82
33333 896,354 2,763,659 1,367,152 0.79

In addition, tables 16 shows WTP per QALY of 243 health states for moving to
‘11111 because ‘11111° is the best health state and respondents expressed highest WTP.
‘11112’ had the minimum WTP per QALY for moving to ‘11111” as 44,849 Baht/QALY. On the
other hands, ‘13333’ had the maximum WTP per QALY for moving to ‘11111” as 1,111,773
Baht/QALY.

Table 14 WTP per QALY of 243 health states for moving to ‘11111’

Health state Additional QALY  Additional WTP WTP/QALY

(Baht/year) (Baht/QALY)

11111 0.000 0 -



11112 0.234 10,495 44,849

12111 0.323 45,578 141,109
12112 0.355 56,073 157,952
21111 0.323 70,670 218,793
21112 0.355 81,165 228,633
22111 0.444 116,248 261,821
11211 0.261 124,187 475,813
22112 0.476 126,743 266,267
11121 0.274 127,433 465,085
11212 0.293 134,682 459,665
11122 0.307 137,928 449,276
12211 0.382 169,766 444,412
12121 0.395 173,012 438,004
12212 0.414 180,260 435411
12122 0.428 183,506 428,753
21211 0.382 194,857 510,098
21121 0.395 198,103 501,527
21212 0.414 205,352 496,019
Health state Additional QALY  Additional WTP WTP/QALY
(Baht/year) (Baht/QALY)
21122 0.427 208,598 488,520
11113 0.452 228,824 506,247
22211 0.503 240,436 478,003
22121 0.516 243,682 472,251
22212 0.535 250,930 469,028
11221 0.334 251,621 753,355
22122 0.548 254,176 463,825
11311 0.460 255,021 554,394
11222 0.366 262,115 716,162

11312 0.492 265,516 539,666



12113 0.573 274,402 478,886

13111 0.583 295,760 507,307
12221 0.454 297,199 654,623
21113 0.573 299,494 522,677
12311 0.581 300,600 517,383
13112 0.616 306,255 497,166
12222 0.487 307,693 631,814
12312 0.613 311,094 507,494
21221 0.454 322,291 709,891
21311 0.581 325,691 560,570
21222 0.487 332,785 683,337
21312 0.613 336,186 548,427
22113 0.694 345,072 497,222
11213 0.511 353,011 690,824
11123 0.525 356,257 678,585
11131 0.551 356,627 647,236
23111 0.704 366,430 520,497
Health state Additional QALY  Additional WTP WTP/QALY
(Baht/year) (Baht/QALY)
11132 0.583 367,122 629,711
22221 0.575 367,869 639,772
22311 0.701 371,270 529,628
23112 0.736 376,925 512,126
22222 0.608 378,363 622,308
22312 0.734 381,764 520,115
11321 0.532 382,455 718,899
31111 0.774 387,225 500,291
11322 0.564 392,949 696,718
31112 0.806 397,720 493,449

12213 0.632 398,589 630,679



12123 0.646 401,835 622,036

12131 0.672 402,205 598,520
12132 0.704 412,700 586,221
13211 0.643 419,947 653,106
13121 0.656 423,193 645,112
21213 0.632 423,681 670,381
21123 0.645 426,927 661,902
21131 0.672 427,297 635,859
12321 0.653 428,033 655,487
13212 0.675 430,442 637,692
32111 0.895 432,803 483,579
13122 0.688 433,688 630,360
21132 0.704 437,792 621,863
12322 0.685 438,527 640,186
32112 0.927 443,298 478,207
21321 0.653 453,125 693,912
Health state Additional QALY  Additional WTP WTP/QALY
(Baht/year) (Baht/QALY)
21322 0.685 463,619 676,816
22213 0.753 469,259 623,186
22123 0.766 472,505 616,848
22131 0.793 472,875 596,312
11223 0.584 480,444 822,678
11231 0.61 480,814 788,220
22132 0.825 483,370 585,903
11313 0.57 483,845 848,851
23211 0.763 490,617 643,011
11232 0.642 491,309 765,279
23121 0.777 493,863 635,603

22321 0.774 498,703 644,319



23212 0.796 501,112 629,537

23122 0.809 504,358 623,434
22322 0.806 509,197 631,759
31211 0.833 511,412 613,940
31121 0.846 514,658 608,343
31212 0.865 521,907 603,361
13113 0.694 524,584 755,884
31122 0.878 525,153 598,124
12223 0.705 526,023 746,131
12231 0.731 526,393 720,099
12313 0.691 529,423 766,170
12232 0.763 536,887 703,653
13221 0.715 547,380 765,567
13311 0.702 550,781 784,589
21223 0.705 551,114 781,722
Health state Additional QALY  Additional WTP WTP/QALY
(Baht/year) (Baht/QALY)
21231 0.731 551,484 754,425
21313 0.691 554,515 802,482
32211 0.954 556,991 583,848
13222 0.747 557,875 746,821
32121 0.967 560,237 579,355
13312 0.734 561,276 764,681
21232 0.763 561,979 736,539
32212 0.986 567,485 575,543
32122 0.999 570,731 571,303
11133 0.662 585,451 884,367
23113 0.815 595,254 730,373
22223 0.825 596,693 723,264

22231 0.852 597,063 700,778



22313 0.812 600,093 739,031

22232 0.884 607,557 687,282
11323 0.643 611,278 950,666
11331 0.669 611,648 914,272
31113 0.884 616,049 696,888
23221 0.836 618,051 739,295
23311 0.822 621,451 756,023
11332 0.701 622,143 887,508
23222 0.868 628,545 724,130
12133 0.783 631,029 805,912
23312 0.855 631,946 739,118
31221 0.905 638,846 705,907
31311 0.892 642,246 720,007
13213 0.753 648,771 861,582
Health state Additional QALY  Additional WTP WTP/QALY
(Baht/year) (Baht/QALY)
31222 0.937 649,340 692,999
13123 0.766 652,017 851,197
13131 0.793 652,387 822,682
31312 0.924 652,741 706,430
21133 0.783 656,121 837,958
12323 0.764 656,856 859,760
12331 0.790 657,227 831,932
32113 1.005 661,627 658,335
13132 0.825 662,882 803,493
12332 0.822 667,721 812,313
13321 0.774 678,214 876,246
21323 0.764 681,948 892,602
21331 0.79 682,318 863,694

33111 1.015 682,985 672,892



32221 1.026 684,424 667,080

32311 1.013 687,825 678,998
13322 0.806 688,709 854,478
21332 0.822 692,813 842,838
33112 1.048 693,480 661,717
32222 1.058 694,919 656,823
32312 1.045 698,319 668,248
22133 0.904 701,699 776,216
11233 0.721 709,638 984,241
23213 0.874 719,441 823,159
23123 0.887 722,687 814,754
23131 0914 723,057 791,091
22323 0.885 727,527 822,064
Health state Additional QALY  Additional WTP WTP/QALY
(Baht/year) (Baht/QALY)
22331 0.911 727,897 799,008
23132 0.946 733,552 775,425
22332 0.943 738,391 783,024
31213 0.943 740,236 784,980
31123 0.957 743,482 776,888
31131 0.983 743,852 756,716
23321 0.895 748,884 836,742
31132 1.015 754,347 743,199
12233 0.842 755,216 896,931
23322 0.927 759,379 819,179
31321 0.964 769,680 798,423
13223 0.826 776,204 939,714
13231 0.852 776,574 911,472
13313 0.812 779,605 960,104

31322 0.996 780,174 783,307



21233 0.842 780,308 926,732

32213 1.064 785,814 738,547
13232 0.884 787,069 890,349
32123 1.078 789,060 731,967
32131 1.104 789,430 715,064
32132 1.136 799,925 704,159
33211 1.075 807,172 750,858
33121 1.088 810,418 744,870
32321 1.085 815,258 751,390
33212 1.107 817,667 738,633
33122 1.12 820,913 732,958
32322 1.117 825,753 739,259
Health state Additional QALY  Additional WTP WTP/QALY
(Baht/year) (Baht/QALY)
22233 0.963 825,886 857,618
11333 0.78 840,472 1,077,528
23223 0.946 846,874 895,216
23231 0.973 847,244 870,755
23313 0.933 850,275 911,334
23232 1.005 857,739 853,472
31223 1.016 867,669 854,005
31231 1.042 868,039 833,051
31313 1.003 871,070 868,465
31232 1.074 878,534 818,002
13133 0.904 881,211 974,791
12333 0.901 886,050 983,408
13323 0.885 907,038 1,024,902
13331 0911 907,408 996,057
21333 0.901 911,142 1,011,256

33113 1.126 911,809 809,777



32223 1.137 913,248 803,208

32231 1.163 913,618 785,570
32313 1.124 916,648 815,523
13332 0.943 917,903 973,386
32232 1.195 924,112 773,316
33221 1.147 934,606 814,826
33311 1.134 938,006 827,166
33222 1.179 945,100 801,612
33312 1.166 948,501 813,466
23133 1.025 951,881 928,664
22333 1.022 956,720 936,126
Health state Additional QALY  Additional WTP WTP/QALY
(Baht/year) (Baht/QALY)
31133 1.094 972,676 889,100
23323 1.006 977,708 971,877
23331 1.032 978,078 947,750
23332 1.064 988,573 929,110
31323 1.075 998,503 928,840
31331 1.101 998,873 907,242
13233 0.963 1,005,398 1,044,027
31332 1.133 1,009,368 890,881
32133 1.215 1,018,254 838,069
33213 1.185 1,035,996 874,258
33123 1.199 1,039,242 866,757
33131 1.225 1,039,612 848,663
32323 1.196 1,044,082 872,978
32331 1.222 1,044,452 854,707
33132 1.257 1,050,107 835,407
32332 1.254 1,054,946 841,265

33321 1.206 1,065,440 883,449



33322 1.238 1,075,934 869,091

23233 1.084 1,076,068 992,683
31233 1.153 1,096,863 951,312
13333 1.022 1,136,232 1,111,773
32233 1.274 1,142,441 896,736
33223 1.258 1,163,429 924,825
33231 1.284 1,163,799 906,386
33313 1.244 1,166,830 937,966
33232 1.316 1,174,294 892,321
23333 1.143 1,206,902 1,055,907
Health state Additional QALY  Additional WTP WTP/QALY
(Baht/year) (Baht/QALY)
31333 1.212 1,227,697 1,012,951
33133 1.336 1,268,436 949,428
32333 1.333 1,273,275 955,195
33323 1.317 1,294,263 982,736
33331 1.343 1,294,633 963,986
33332 1.375 1,305,128 949,184
33233 1.395 1,392,623 998,296
33333 1.454 1,523,457 1,047,770

There were several a number of WTP per QALY values, which were practically
used. Therefore, 243 health states were divided into three groups including mild, moderate, and
severe health state for presenting their WTP per QALY. Table 14 shows the average WTP per
QALY of each health state and WTP per QALY for moving to ‘11111°.  WTP per QALY values
of mild, moderate, and severe health states for moving to “11111° were 361,353 555,129 and
786,168 baht/QALY, while the average WTP per QALY values were 399,252 785,146 and
1,035,267 baht/QALY respectively. Moreover, we found that WTP per QALY of all health

states for moving to ‘11111” and ‘average WTP per QALY were significantly related with utility



of initial health state. The correlation values were -0.676 (p-value < 0.01), and -0.402 (p-value <

0.01), consequently (Table 15 and Figure 8).

Table 15 The average WTP per QALY of mild health states, moderate health states, and sever

health states

Severity of Average WTP (Baht/year) for moving to

initial health states all higher health states ‘11111°
(min—max) (min—max)

Mild health states 399,252 + 236,282 361,353 + 211,110
(U >0.700) (44,849 — 520,998) (44,849 — 475,813)
Moderate health state 785,146 + 304,592 555,129 + 169,964
(U=0.350-0.700) (158,969 — 1,607,628) (141,109 — 950,666)
Severe health state 1,035,267+ 274,947 786,168 + 135,803
(U <0.350) (427,520 — 1,821,049) (478,207- 1,111,773)

The severity of health state was divided following the second WTP per QALY study in Thailand
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Figure 9 WTP per QALY and utility of 243 health states

4.5.3 WTP per QALY for the treatment of life-threatening disease and moving back to

current health state

After estimating WTP values for the treatment of life-threatening disease and

moving back to current health state by DCE and CV, we compared the results from two utility

measurements including EQ-5D-3L Thai tariff and rescaled VAS to determine additional QALY.

Results found the WTP per QALY derived from DCE was significantly higher than CV (P-value

<0.01) as shown in Table 16.

Table 16 WTP per QALY of life saving and moving back to current health state

Method DCE Cv Mean difference
(Baht/QALY) (Baht/QALY) (Baht/QALY) (95%CI)
EQ-5D-3L 640,455 + 145,426 208,980 + 256,864 431,475

(403,710 — 459,239)

Rescaling

607,693 + 190,284 190,284 + 225,404 417,408




VAS (389,788 — 445,029)




Chapter V

Discussions and Conclusions

5.1 Discussions

The main aim of this study was to determine WTP per QALY, which reflected
public opinion in Thailand and could possibly be used as CE thresholds. WTP is based on cost-
benefit analysis (CBA) consisting with classical economic theory and social welfare(48-51). The
theory stated that individual in each society well knows own welfare, health coverage scheme,
and choosing health care services. Therefore, public opinion is important information for
government in decision making and resource allocation. This study therefore elicited WTP per
QALY by using a new method, DCE.

Although DCE has been popularly applied in health care field, there was only
one previous study valuing QALY by using DCE for setting CE threshold(34). However, this
study developed method and created hypothetical scenario, which was different from previous
study. Gyrd-Hasen created 23 choice sets by using orthogonal design. A choice set was consisted
of two health states, and respondents were asked to indicate the low and high health states from
these two health states. Only one WTP value from 11 values of WTP was randomly presented to
respondent by closed-ended question. Therefore, the design of previous study was similar to
contingent valuation as dichotomous technique, which has ‘say-yea’ problem, and required
number of respondents. Instead, we created the multiple choices (three alternatives) for a choice
set, and one from three alternatives was the reference alternative, which presented a hypothetical
scenario. This choice set design could increase respondents’ understanding for DCE question. In
addition, it resembled real situation, which the respondents likely wanted to move away from the
life-threatening disease or health state. Specifically, the treatment outcome of this study was
recovery from life-threatening disease, while the treatment outcome of several previous studies
were extended life or living with limited duration. In this study, there was no ‘say-yea’ problem

because we did not use closed-ended questions and respondents took their decisions to choose an



alternative from each choice set. Also, each respondent was asked to answer for four choice sets,
therefore this DCE study did not require large sample size (46).

However, there are several mainly challenges when DCE has been applied in
heal care filed. First, the attributes should be reasonable, and derived from demand and/or supply
driven because they are important information for decision-makers and benefit transfer.
Therefore, both customer perspective and expert perspective are necessary in the attribute
defining process Second, the causal heuristic is basic reason of respondent in estimating WTP or
choosing alternative, but it is easy to lead misinterpret and unreasonable choice selection. We can
reduce causal heuristic by remove unrealistic alternative, number of choice set, and fully describe
alternative. Third, embedding effect is a bias problem of WTP approach both CV and DCE. It
occurs when the frequent finding that WTP for a good is not different from more inclusive good.
Embedding effect can be reduced by setting appropriate attribute, and attribute levels (46, 93).
This study reduced the advantage of DCE by the attributes, and attribute levels were defined from
literature review, expert opinion, and public opinion. The questionnaire was test in small sample
size for three times, and it was adjusted according to all comments. The results found that ninety-
four percent of all respondents understood and finished the questionnaire. We excluded data
derived from respondents who has causal heuristic and miss understand by using the choice set
which tested their understand in all respondents. Finally, the results of this study were correct
because the direction of beta coefficient of all parameter could be explained following random
utility theory, and respondents expressed WTP for high attribute levels more than low attribute
levels in all EQ-5D-3L dimensions.

During the development of questionnaire in this study, we tested two types of
reference alternatives including current health state with free cost and dead state with free cost
because these two alternatives were used to be hypothetical scenario in several WTP per QALY
studies (33, 34, 37, 39-42, 75). Although the respondents clearly understood and were able to
imagine both two situations, the life-threatening disease with free cost could enable respondents
to choose among alternatives, while current health state could not. One of the reasons might be

most utilities of current health state of respondents, who were general population, were higher



than the utilities of 72 alternatives created by orthogonal design (U =-0.317 to 0.766). However,
current health state should be used and tested as a reference alternative in the future study.

Participants were conveniently sampled from three provinces of Thailand
including Surathani, Songkla, and Yala. Forty-two participants were male which were less than
proportion of male and female of Thailand population in 2013 (49.7%). Ninety-six of
respondents had career, but the National statistical office reported 28.1% of population had no
career. The average household income of participant was higher than of all population in 2013,
which were 42,785 and 19,061 Baht/month, respectively (93). Therefore, demographic
characteristics of participants including gender, career status, and household income did not likely
show good representativeness of overall Thailand population. Especially, there was positive
interaction between household income and cost (P=value < 0.01) supporting that WTP derived
from respondent with high household income was higher than respondent with low household
income. These study results should be cautiously used in general population.

We found the significant correlation between utilities of 72 health states
measured by EQ-5D-3L, and rescaled visual analog scale was 0.884 (P-value < 0.01). Therefore,
the utilities of EQ-5D-3L health state weighted by respondents of this study would not be
different from Thailand population. In other words, the Thai tariff could be undoubtedly applied
in this study.

One of the advantages of DCE, compared to CV, is that it allows us to estimate
WTP for each dimension level of EQ-5D-3L by using limited resources. The results showed that
the respondents were willing to pay higher for moving from extreme problems of pain/discomfort,
mobility, usual activities, self-care, and anxiety/depressant, respectively. These results were
different from a previous study by Tongsiri S (2009) showing that, based on preference score for
EQ-5D health state, the respondents weighed higher for mobility, self-care, pain/discomfort, self-
care, and anxiety/depressant, respectively (89). Various reasons could cause this difference. For
example, these studies used different populations and preference elicitation methods, which were
similarly found in the systematic review part of this study. Also, cost attribute was not included in

the previous study.



Not only we could estimate WTP for dimension levels of EQ-5D-3L, but we also
could determine the WTP for moving from 243 EQ-5D-3L health states to other health states. The
results of this study supported Bateman recommendation DCE was designed to value the attribute
of change, therefore, it is appropriately used in estimate goods or services which have high
number of attribute levels. On the contrary, CV can estimate these attribute levels with designing
specific valuation scenarios for each attribute levels leading to many scenarios(46). We divided
243 health states into three levels of their utilities and presented their average WTP values. The
average WTP of mild, moderate, and sever health states were 101,823 + 61,167 290,425 +
120,970 and 749,825 + 238,973 Baht, respectively. This data were likely useful for policy makers
for specifying fee-for-service and cost-sharing, and for health technologies assessment. For
example, chemotherapies for treatment of cancer in severe state are usually high cost, and
government cannot support all regimens for patients. Therefore, policy makers could possibly
specify cost-sharing not over average WTP of severe health state which was 749,825 Baht, which
was derived from public perspective in this study.

In life threatening hypothetical scenario, minimum WTP was 1,994 Baht for
moving to 23312’, and maximum WTP was 633,940 for moving to ‘23312, It was 31 times of
maximum WTP compared to minimum WTP in same situation because of different additional
QALY. According to Figure 6, WTP for life saving and moving to 243 health states showed
WTP for treatment of life saving were significantly related with additional QALY (r=0.94, P-
value < 0.01). In addition, WTP derived from this study was higher than the second WTP per
QALY study in Thailand showing average WTP for moving intermediated death to ‘11111 was
55,886 + 103,729 Baht (43). The difference might be from different outcomes or final health
states used in these studies. The outcome in the previous study was the extension of life for two
months (0.2 additional QALY), while the outcome of this study was cure and back to current
health state after treatment at 12" month (one additional QALY). Moreover, not only additional
QALY, but also the characteristics of outcome had effect on WTP. For instance, respondents
would get 0.108 QALY and 0.247 QALY when they are WTP for moving from life-threatening
disease to ‘31311 and to ‘13211’ respectively, but results shown they were unwillingness to pay

for these health states.



In addition, the WTP of 243 EQ-5D-3L health states were consistent with the
WTP per QALY for the treatment of life saving and characteristics of treatment outcome. The
respondents expressed maximum to pay for moving to ‘11111° and minimum to pay for moving
to ‘33333 from every initial health state. The WTP of 243 health states varied 134 to 1,523,457
Baht. The WTP of 243 health states for moving to ‘11111 depended on utility of its health state
(r=-0.94, P-value<0.01). Therefore, the respondents, who were staying in severity health state,
had higher maximum WTP value than those, who had mild health state, did. These results
supported the results of Thavornchareonsap that the WTP for the treatment of moderate allergy
(u=0.58) was lower that for bilateral blindness (u=0.30) and quadriplegia (u=0.05), respectively
(38). Byne also showed that the WTP for severe osteoarthritis and mild osteoarthritis were 10,333
and 5,980 $US respectively (33).

As a part of questionnaire, the respondents were asked to estimate WTP for life
saving and moving back to current health state. This scenario was more realistic than the scenario
in the previous study that set the recovery from life-threatening disease to perfect heath state
‘11111° because it is not likely possible. The study results also showed that the WTP derived
using DCE and CV were significantly different (P value < 0.01), which were 526,423 + 143,822
and 163,901 + 192,842 Baht, respectively. Although CV with an opened-ended question is a
simple technique, takes shorter time for interview, and most of respondents understand, it can be
inefficient method to elicit maximum WTP from individuals who do not have experience in
hypothetical scenarios (46). In addition, WTP derived by CV from this study was slightly
different from the previous study in Thailand that showed the WTP for treatment of quadriplegia
for five years was 165,600 Baht.

This study could also estimate the WTP per QALY for moving from life-
threatening disease to the 243 health states of EQ-5D-3L. Therefore, there were totally 243 WTP
per QALY values, which were derived from life-threatening disease. The average WTP per
QALY (671,888 Baht/QALY or four times of GDP per capita in 2013) generated from the slope
of incremental graph of life-threatening disease compared to 243 health states could be used to set
as a CE threshold for the country. In other words, if we derived the CE threshold for life saving, it

should be reasonably higher than the threshold recommended by WHO (three times GDP per



capita) and the current CE threshold of Thailand, which is 1.2 times of GNI per capita (160,000
Baht/QALY) (17). Since this information was reflected from public opinion, policy makers
should be comfortable enough to use it in the assessment the new technologies for life saving,
which are usually expensive (19, 20, 67, 71). This would allow higher patient access to these
technologies, which was not the case with the currently used threshold. In addition, WTP per
QALY of 242 health states of EQ-5D-3L (‘11111” was excluded because it was perfect health
state, and WTP was zero) varied 44,849 to 1,821,049 Baht/QALY or 0.27 to 10.85 times of GDP
per capita. The variation depended on the utility of initial health state, additional QALY, and
characteristic of outcome as same as WTP value. Two previous WTP per QALY studies in Thai
population also showed that WTP per QALY for treatment allergy, blindness, and paralysis
varied 28,000 to 285,000 Baht/QALY or 0.4 to 2.0 times of GDP per capita (38). WTP per QALY
derived from secondary study for getting 0.2 and 0.4 QALY varied 69,842 +108,207 to
334,045+622,188 Baht/QALY or 0.4 to 3.9 times of GDP per capita (43). Therefore, all results
of all WTP per QALY studies in Thailand had confirmed that CE threshold should not be set as
only one CE threshold.

The WTP per QALY derived from DCE with utility measurements using EQ-
5D-3L, and VAS were 640,455 * 145,426 (3.82), and 607,693 + 190,284 (2.62) Baht/QALY
(times of GDP per capita), respectively. On the other hand, the WTP derived from the opened-
ended question with EQ-5D-3L and VAS were 208,980 + 256,864 (1.25) and 190,284 + 225,404
(1.13) Baht/QALY (times of GDP per capita), respectively. Apparently, the WTP per QALY
values derived from CV with an opened-ended question were lower. One of the reasons could be
that the opened-ended question might not be an efficient method to elicit maximum WTP, as
compared to other methods, e.g. bidding game, double-dichotomous choice, because this type of
direct question highly depended on the respondents’ opinion and normally every individual would
prefer to pay less or the WTP derived by using opened-ended question usually were less than
respondent’s ability to pay (46).

There were some studies (33, 38-41, 43)using WTP per QALY for moving to
‘11111” to set CE threshold because ‘11111’ is perfect health state since respondents usually

expressed the maximum value of WTP for getting to the perfect health state. This study showed



that the WTP per QALY for treatment of life-threatening disease and getting one QALY was
633,940 Baht/QALY or 3.9 times of GDP per capita. This result was similar to the previous
study result by Thavornchareonsap M. and et al. that estimated WTP per QALY for the treatment
of immediate death and getting 0.2 QALY as 334,045 + 622,188 Baht/QALY or 2.0 + 3.9 GDP
per capita(43).

In addition, we found WTP per QALY of 243 health states for moving to
‘11111° varied 44,849 — 1,111,773 Baht/QALY or 0.27 to 6.62 times of GDP per capita. The
average WTP per QALY for moving to ‘11111° of mild, moderate, and severe health states were
361,353 (2.15), 555,129 (3.31), and 786,168 (4.69) Baht/QALY (times of GDP per capita). The
WTP per QALY were significantly related with utility of initial health state (r= -0.676, P-value <
0.01) that means WTP per QALY decreased when the utility of initial health state increased.
These results were consistent with the previous study results of Shiroiwa, which showed that the
WTP per QALY of mild, moderate, and severity health states, as initial or beginning health states,
for increasing 0.2 QALY were 8,240,000 6,150,000 and 3,730,000 Yen/QALY, respectively.

The results shown that the WTP per QALY derived from different initial health
states varied from 0.27 to 10.85 times of GDP per capita (167,816 baht in 2013). These suggested
that the country should not set CE threshold as single threshold for all technology assessments.
Somehow CE threshold should be based on the utility of initial health state or severity of disease
and treatment outcome. According to results from this study, the average WTP per QALY of
mild, moderate, and severe health states were 399,252 (2.38) , 785,146 (4.68), and 1,035,267
(6.17) Baht/QALY (times of GDP per capita). These data could help policy makers for setting the
flexible CE thresholds. Although the current CE threshold of Thailand set as 1.2 times of GNI per
capita or approximately 160,000 Baht/QALY could control total health expenditure, it might be
too rigid and could cause the problem of patient access to life-saving technologies and certainly
became controversy. However, the average WTP per QALY for moving from 243 health states to
all higher health states were higher than average WTP per QALY for moving from 243 health
states to ‘11111 because the moving to higher health states which was consisted some extreme

WTP per QALY values derived from WTP’s respondent for getting a minimal QALY.



According to Table 13, there were extreme values of maximum WTP per
QALY, for example, the maximum WTP per QALY of ‘23323° was 316,081,080 Baht/QALY
because respondents were willingness to pay 26,340 Baht/month for moving to ‘32113’
(additional QALY = 0.001), and the maximum WTP per QALY of ‘33221 was 68,074,080
Baht/QALY because respondents were willingness to pay 17,019 Baht/month for moving to
‘23333’ (additional QALY = 0.003). Apparently, these high values of WTP per QALY were
derived from respondents’ WTP for getting the very low additional QALY. Figure 9 shows
relation between WTP and additional QALY for moving from 243 health states to other health
states. The figure showed that when additional QALY was less than 0.011 QALY, WTP per
QALY would be extremely high. This was consistent with the economic evaluation when ones

were still willing to pay large amount of money for technologies with little additional outcomes.
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Figure 9 WTP per QALY and additional QALY of 243 health state

There were at least six limitations in this study. First, the participants were not
representative of overall Thailand population and their average household income was higher than

general population’s. The income potentially affected WTP values. Second, although the opened-



ended question used in this study was not the main approach, but it might not be the best way to
estimate the maximum WTP from respondents. It, however, was chosen to compare with DCE in
this study because it was simple method and it took a short duration for interview. It is interesting
to use other CV methods in comparison with DCE in the future study. Third, choice sets were
selected by using orthogonal design without bias selection and multicollinearity of attribute
levels. Unrealistic alternatives were still included in this study in order to maintain the
characteristics of the study design; however, these alternatives might not make sense to some
respondents. Fourth, the duration of hypothetical scenario was set at one year. The results of this
study might change if we set shorter or longer durations, as noticed in previous studies. Fifth, we
cannot include demographic parameter into the model because of limitation of sample size.
Finally, WTP and WTP per QALY derived from this study were based on a particular reference
alternative, which was the treatment of life-threatening disease. It might not be subject to

generalize to other types of treatments.

5.2 Conclusions

Willingness-to-pay per quality-adjusted life year using DCE and defining
attributes and levels following EQ-5D-3L could estimate WTP and WTP per QALY for saving
life treatment, and for moving from 243 health states of EQ-5D-3L to other health states. The
WTP of all health states varied from 134 to 1,523,457 Baht/year and the average WTP per QALY
varied from 44,849 to 1,821,049 Baht/QALY or 0.27 to 10.85 times of GDP per capita. Both
WTP and WTP per QALY depended on the utility of initial health state, additional QALY, and
characteristics of treatment outcome. These WTP per QALY values from this study could be

used to set the flexible and public opinion-based cost-effectiveness thresholds.



Bibliography

1. World Health Organization. World health statistic 2011 [online]. 2011 [cited 2011 April 4]. Available
from; http://www.who.int/whosis/whostat/EN_WHS2011_Full.pdf.
2. Organization for Economic Co-Operation and Development. Health at a Glance
2009 [online]. 2009[cited 2010 Nov 4]. Available from:
http://www.oecd- ilibrary.org/content/book/health glance-2009-en
3. International Health Policy Program. National health accounts of Thailand 2002- 2008
(revision edition) [online]. 2010 [cited 2013 Jan 13]. Available from:
http://ihpp.thaigov.net/nha_reports/Final%20Report%200f%20Thai-NHa%202008 revise.pdf.
4. Ngorsuraches S, Meng W, Kim BY, Kulsomboon V. Drug reimbursement decision-making in
Thailand, China, and South Korea. Value in health : the journal of the International Society for
Pharmacoeconomics and Outcomes Research. 2012;15(1 Suppl):S120-5.

v A

5. NQUAOIUATEAMISNEINILIAT15 1M nIuTYFNae. ms Ideedaumananuiydon
NANUWINIA. NITIUYTNAN 2550;48(2):1-4.

6. LHUTUNAIIIIATTIUMIAIDANA 19 ed ue A A UuumMsTemsnyIne1a
nstifTouenIZ UV IAAMITNINGIIANITIFNT WA, 2553-2555. 2555 [cited 2011 Feb
7] Available from:_http://www.hisro.or.th/csmbs/?name=aboutus.

7. The health intervention and technology assessment program. 2010 [cited 2010 Nov 4].
Available from: http://www.hitap.net

8. Ngorsuraches S. Defining types of economic evaluation. Journal of the Medical Association of
Thailand = Chotmaihet thangphaet. 2008;91 Suppl 2:S21-7.

9. g1 MutnAAUAD, oA Az Tannuud, 83ns asinedo tazaae, UsTANIMS. Alons
Usziiuma TuTagaugunmdmsudszmalne. nzunn: U3 ez ny 1l Tn Fadud
910A: 2552.

10. The subcommitee for development of the national list of essential medicines. The threshold at
which an intervention becomes cost-effective Meeting of the Subcommittee for Development
of National list of Essential Medicine 9/2550 20 December 2007; Jainad Narenghorn meeting

room, Food and Drug Administration.


http://www.hisro.or.th/csmbs/?name=aboutus
http://www.hitap.net/

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

World Health Organization. Macroeconomics and health: investing in health for economic development.
Report of the WHO Commisesion on Macroeconomics and Health. Geneva,Switzerland: World Health
Organization; 2001.

Office of the National Economic and Social Development Board. Gross National Product at Current
Market Prices (Original) [online]. 2011 [cited 2011 April 7]. Available from:
http://www.nesdb.go.th/Default.aspx?tabid=37&Search=GDP+per+capita.

Weinstein MC. How much are Americans willing to pay for a quality-adjusted life year? Medical Care.
2008;46(4):343-5.

Laupacis A, Feeny D, Detsky AS, Tugwell PX. How attractive does a new technology have to be to
warrant adoption and utilization? Tentative guidelines for using clinical and economic evaluations.
CMAUJ: Canadian Medical Association Journal 1992;146(4):473-81.

McCabe C, Claxton K, Culyer AJ. The NICE cost-effectiveness threshold: what it is and

what that means. PharmacoEconomics. 2008;26(9):733-44.

Office of the National Economic and Social Development Board. Gross National Product at

Current Market Prices (Original) [online]. 2011 [cited 2011 April 7]. Available from:
http://www.nesdb.go.th/Default.aspx?tabid=37&Search=GDP-+per+capita.

Sub-committee of Thai Working Group on Health Technology Assessment. 2013. Meeting report of 2nd
annual meeting. .

Thongprasert S, Permsuwan U, Ruengorn C, Charoentum C, Chewaskulyong B. Cost-effectiveness
analysis of cisplatin plus etoposide and carboplatin plus paclitaxel in a phase III randomized trial for non-
small cell lung cancer. Asia-Pacific Journal of Clinical Oncology. 2011;7(4):369-75.

Roungrong J, Teerawattananon Y, Chaikledkaew U. Cost-utility analysis of recombinant

human erythropoietin in anemic cancer patients induced by chemotherapy in Thailand. Journal of the
Medical Association of Thailand. 2008;91 Suppl 2:S119-25.

Praditsitthikorn N, Teerawattananon Y, Tantivess S, Limwattananon S, Riewpaiboon A, Chichareon S, et
al. Economic evaluation of policy options for prevention and control of cervical cancer in Thailand.
PharmacoEconomics. 2011;29(9):781-806.

Grosse SD. Assessing cost-effectiveness in healthcare: history of the $50,000 per QALY threshold.

Expert Review of Pharmacoeconomics & Outcomes Research. 2008;8(2):165-78.


http://www.nesdb.go.th/Default.aspx?tabid=37&Search=GDP+per+capita
http://www.nesdb.go.th/Default.aspx?tabid=37&Search=GDP+per+capita

22.

23

24,

25.

26.

217.

28.

29.

30.

31.

32.

Hirth RA, Chernew ME, Miller E, Fendrick AM, Weissert WG. Willingness to pay for a quality-adjusted
life year: in search of a standard. Medical decision making. 2000;20(3):332-42.

. World Health Organization. Choosing interventions that are cost effective. [8 cited 2014]

Available: http://www.who.int/choice/costs/CER levels/en/.

Borgstrom F, Johnell O, Kanis JA, Jonsson B, Rehnberg C. At what hip fracture risk is it

cost-effective to treat? International intervention thresholds for the treatment of osteoporosis.
Osteoporosis international : a journal established as result of cooperation between the European
Foundation for Osteoporosis and the National Osteoporosis Foundation of the USA. 2006;17(10):1459-
71.

Eichler HG, Kong SX, Gerth WC, Mavros P, Jonsson B. Use of cost-effectiveness analysis in
health-care resource allocation decision-making: how are cost-effectiveness thresholds expected to
emerge? Value in health : the journal of the International Society for Pharmacoeconomics and Outcomes
Research. 2004;7(5):518-28.

Johannesson M, Meltzer D. Some reflections on cost-effectiveness analysis. Health

Economics. 1998;7(1):1-7.

Shillcutt SD, Walker DG, Goodman CA, Mills AJ. Cost effectiveness in low- and middle-income
countries: a review of the debates surrounding decision rules. PharmacoEconomics. 2009;27(11):903-17.
Dolan P, Edlin R. Is it really possible to build a bridge between cost-benefit analysis and
cost-effectiveness analysis? Journal of Health Economics. 2002;21(5):827-43.

Gyrd-Hansen D, Kjaer T. Disentangling WTP per QALY data: different analytical

approaches, different answers. Health Economics. 2012;21(3):222-37.

Mason H, Baker R, Donaldson C. Willingness to pay for a QALY past, present and future.

Expert Review of Pharmacoeconomics & Outcomes Research. 2008;8(6):575-82.

Bobinac A, Van Exel NJ, Rutten FF, Brouwer WB. Willingness to pay for a quality-adjusted
life-year: the individual perspective. Value in health : the journal of the International Society for
Pharmacoeconomics and Outcomes Research. 2010;13(8):1046-55.

Bobinac A, Van Exel NJA, Rutten FFH, Brouwer WBF. Valuing qaly gains by applying a


http://www.who.int/choice/costs/CER_levels/en/

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

societal perspective. Health Economics (United Kingdom). 2013;22(10):1272-81.

Byrne MM, O'Malley K, Suarez-Almazor ME. Willingness to pay per quality-adjusted life
year in a study of knee osteoarthritis. Medical Decision Making. 2005;25(6):655-66.
Gyrd-Hansen D. Willingness to pay for a QALY. Health economics. 2003;12(12):1049-60.
Pinto-Prades JL, Loomes G, Brey R. Trying to estimate a monetary value for the QALY.
Journal of Health Economics. 2009;28(3):553-62.

Robinson A, Gyrd-Hansen D, Bacon P, Baker R, Pennington M, Donaldson C, et al.
Estimating a WTP-based value of a QALY the 'chained' approach. Social Science &
Medicine (1982). 2013;92:92-104.

Shiroiwa T, Igarashi A, Fukuda T, Ikeda S. WTP for a QALY and health states: More money
for severer health states? Cost Effectiveness and Resource Allocation. 2013;11:22.
Thavorncharoensap M, Teerawattananon Y, Natanant S, Kulpeng W, Yothasamut J,
Werayingyong P. Estimating the willingness to pay for a quality-adjusted life year in
Thailand: does the context of health gain matter? ClinicoEconomics and Outcomes Research.
2013;5:29-36.

Zhao FL, Yue M, Yang H, Wang T, Wu JH, Li SC. Willingness to pay per quality adjusted
life-year: Is one threshold applicable for all decision-making? Value in Health. 2010;13(7):A538.
King Jr JT, Tsevat J, Lave JR, Roberts MS. Willingness to pay for a quality-adjusted life
year: Implications for societal health care resource allocation. Medical Decision Making.
2005;25(6):667-77.

Shiroiwa T, Sung YK, Fukuda T, Lang HC, Bae SC, Tsutani K. International survey on
willingness-to-pay (WTP) for one additional QALY gained: what is the threshold of cost

effectiveness? Health economics. 2010;19(4):422-37.

Zethraeus N. Willingness to pay for hormone replacement therapy. Health Economics.
1998;7(1):31-8.

Thavorncharoensap M, Leelahavarong P, Doungthipsirkul S, Sompitak S, Teerawattananon
Y. Preliminary results “Assessing a societal value for a ceiling threshold in Thailand". 2013.

[9 July 2013] Available from: www.hitap.net.


http://www.hitap.net/

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Franic DM, Bothe AK, Bramlett RE. A welfare economic approach to measure outcomes in
stuttering: comparing willingness to pay and quality adjusted life years. Journal of Fluency
Disorders. 2012;37(4):300-13.

Lieu TA, Ray GT, Ortega-Sanchez IR, Kleinman K, Rusinak D, Prosser LA. Willingness to
pay for a QALY based on community member and patient preferences for temporary health
states associated with herpes zoster. PharmacoEconomics. 2009;27(12):1005-16.

Bateman 1J, Carson RT, Day B, Hanemann M, Hanley N, Hett T, et al. 2002. Economic
valuation with stated preference techniques. Edward Elgar: Cheltenham.

Bala MV, Mauskopf JA, Wood LL. Willingness to pay as a measure of health benefits.
PharmacoEconomics. 1999;15(1):9-18.

Mclntosh E, Philip M. Clarke and Jorddan J. Louviere. Applied methods of cost-benefit
analysis in health care. 2010. Oxford University Press. Oxford.

Refoed E. Santerre, Stephen P. Neun. Health economics: therories, insights and industry
studies (forth editor).2007. R.R Donnelley. Indiana.

Gyrd-Hansen D. Willingness to pay for a QALY theoretical and methodological issues.
PharmacoEconomics. 2005;23(5):423-32.

George RP., Maria T. Health economics: a critical and global analysis. Palgrave Macmillan.
2008. New York.

Tolley K. What are health utilities? [online]. 2009 [cited 2010 Nov 4]. Available from:
http://www.medicine.ox.ac.uk/bandolier/painres/download/whatis/Health-util.pdf.

Kok ET, McDonnell J, Stolk EA, Stoevelaar HJ, Busschbach JJ. The valuation of the
International Prostate Symptom Score (IPSS) for use in economic evaluations. European

Urology. 2002;42(5):491-7.

Stolk EA, Busschbach JJ. Validity and feasibility of the use of condition-specific outcome
measures in economic evaluation. Quality of Life Research. 2003;12(4):363-71.
McKenna SP, Ratcliffe J, Meads DM, Brazier JE. Development and validation of a
preference based measure derived from the Cambridge Pulmonary Hypertension Outcome

Review (CAMPHOR) for use in cost utility analyses. Health and Quality of Life Outcomes.


http://www.medicine.ox.ac.uk/bandolier/painres/download/whatis/Health-util.pdf

56

57.

58

59

60.

61.

62.

63.

64.

65.

66.

2008;6:65.
EuroQoL. EQ-5D-3L User Guide version 4.0: basic information on how to use the EQ-5D-3L

instrument [online]. 2010. [cited 2010 Dec 7]. Available from:

http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/Folders_Flyers/UserGuide  EQ-5D-

3L-pdf.

Sakthong P. Measurement of clinical-effect: utility. Journal of the Medical Association of Thailand.

2008;91 Suppl 2:S43-52.

Rowen D, Brazier J, Tsuchiya A, Alava MH. Valuing states from multiple measures on the
same visual analogue sale: a feasibility study. Health Economics. 2012;21(6):715-29.
Weinstein, M.C.; Zeckhauser, R. Critical ratios and efficient allocation. Journal of Public
Economics. 1973. 2:147-157.

Gafni A, Birch S. Incremental cost-effectiveness ratios (ICERs): the silence of the lambda.
Social Science & Medicine (1982). 2006;62(9):2091-100.

Sendi P. Bridging the gap between health and non-health investments: moving from cost-

effectiveness analysis to a return on investment approach across sectors of economy. International

Journal of Health Care Finance and Economics. 2008;8(2):113-21.

Wonderling D, Sawyer L, Fenu E, Lovibond K, Laramee P. National Clinical Guideline
Centre cost-effectiveness assessment for the National Institute for Health and Clinical
Excellence. Annals of Internal Medicine. 2011;154(11):758-65.

Appleby J, Devlin N, Parkin D. NICE's cost effectiveness threshold. British Medical Journal.
2007;335(7616):358-9.

Devlin N, Parkin D. Does NICE have a cost-effectiveness threshold and what other factors

influence its decisions? A binary choice analysis. Health Economics. 2004;13(5):437-52.

Braithwaite RS, Meltzer DO, King JT, Jr., Leslie D, Roberts MS. What does the value of
modern medicine say about the $50,000 per quality-adjusted life-year decision rule? Medical
Care. 2008;46(4):349-56.

Owens DK. Interpretation of cost-effectiveness analyses. Journal of General Internal

Medicine. 1998;13(10):716-7.



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Teerawattananon Y. cost-effectiveness league table of selected interventions in Thailand
2009. [online]. 2009 [cited 2012 Aug 20]. Available from:
http://www.pmaconference.mahidol.ac.th/index.php? .

Shackley P, Donaldson C. Should we use willingness to pay to elicit community preferences
for health care? New evidence from using a 'marginal' approach. Journal of health economics.
2002;21(6):971-91.

Olsen JA, Smith RD. Theory versus practice: a review of 'willingness-to-pay' in health and
health care. Health economics. 2001;10(1):39-52.

Mould Quevedo JF, Contreras Hernandez I, Garduno Espinosa J, Salinas Escudero G. [The
willingness-to-pay concept in question]. Revista de Saude Publica. 2009;43(2):352-8.

Lang HC. Willingness to pay for lung cancer treatment. Value in health : the journal of the
International Society for Pharmacoeconomics and Outcomes Research. 2010;13(6):743-9.
Mahadevia P, Shah S, Mannix S, Brewster-Jordan J, Kleinman L, Liecbman C, et al.
Willingness to pay for sensory attributes of intranasal corticosteroids among patients with
allergic rhinitis. Journal of managed care pharmacy: Journal of Managed Care Pharmacy.
2006;12(2):143-51.

Chuck A, Adamowicz W, Jacobs P, Ohinmaa A, Dick B, Rashiq S. The willingness to pay
for reducing pain and pain-related disability. Value in health: The Journal of the International
Society for Pharmacoeconomics and Outcomes Research. 2009;12(4):498-506.

Lloyd A, Doyle S, Dewilde S, Turk F. Preferences and utilities for the symptoms of moderate
to severe allergic asthma. The European journal of health economics 2008;9(3):275-84.
Martin-Fernandez J, Polentinos-Castro E, del Cura-Gonzalez MI, Ariza-Cardiel G, Abraira
V, Gil-LaCruz Al, et al. Willingness to pay for a quality-adjusted life year: an evaluation of
attitudes towards risk and preferences. BMC health services research. 2014;14:287.
Venkatachalam L. The contingent valuation method: a review. Environmental Impact
Assessment Review. 2004;24(1):89-124.

Louviere JJ, Lancsar E. Choice experiments in health: the good, the bad, the ugly and toward
a brighter future. Health Economics, Policy, and Law. 2009;4(Pt 4):527-46.

Bryan S, Buxton M, Sheldon R, Grant A. Magnetic resonance imaging for the investigation


http://www.pmaconference.mahidol.ac.th/index.php?

79.

80.

81.

82.

83.

&4.

&5.

86.

&7.

88.

of knee injuries: an investigation of preferences. Health Economics. 1998;7(7):595-603.
Lancsar E, Louviere J. Conducting discrete choice experiments to inform healthcare decision
making: a user's guide. PharmacoEconomics. 2008;26(8):661-77.

Lloyd A, Mclntosh E, Williams AE, Kaptein A, Rabe KF. How does patients' quality of life
guide their preferences regarding aspects of asthma therapy?: a patient-preference study using
discrete-choice experiment methodology. The Patient. 2008;1(4):309-16.

Mangham LJ, Hanson K, McPake B. How to do (or not to do) ... Designing a discrete choice
experiment for application in a low-income country. Health Policy and Planning.
2009;24(2):151-8.

Porteous T, Ryan M, Bond CM, Hannaford P. Preferences for self-care or professional advice
for minor illness: a discrete choice experiment. The British journal of general practice : The
Journal of the Royal College of General Practitioners. 2006;56(533):911-7.

Schiffner R, Brunnberg S, Hohenleutner U, Stolz W, Landthaler M. Willingness to pay and
time trade-off: useful utility indicators for the assessment of quality of life and patient
satisfaction in patients with port wine stains. The British Journal of Dermatology.
2002;146(3):440-7.

Vick S, Scott A. Agency in health care. Examining patients' preferences for attributes of the
doctor-patient relationship. Journal of Health Economics. 1998;17(5):587-605.
Cheraghi-Sohi S, Hole AR, Mead N, McDonald R, Whalley D, Bower P, et al. What patients
want from primary care consultations: a discrete choice experiment to identify patients'
priorities. Annals of Family Medicine. 2008;6(2):107-15.

Johnson FR, Banzhaf MR, Desvousges WH. Willingness to pay for improved respiratory and
cardiovascular health: a multiple-format, stated-preference approach. Health Economics.
2000;9(4):295-317.

Ryan M, Netten A, Skatun D, Smith P. Using discrete choice experiments to estimate a
preference-based measure of outcome--an application to social care for older people. Journal
of Health Economics. 2006;25(5):927-44.

EuroQoL. EQ-5D-3L User Guide version 4.0: basic information on how to use the EQ-5D-3L



89.

90.

91.

92.

93.

instrument [online]. 2010. [cited 2010 Dec 7]. Available from:
http://www.euroqol.org/fileadmin/user upload/Documenten/PDF/Folders Flyers/UserGuide EQ-5D-
3L-pdf.

Tongsiri S, Cairns J. Estimating population-based values for EQ-5D health states in Thailand.
Value in Health 2011;14(8):1142-5.

Chaiyawat P, Kulkantrakorn K, Sritipsukho P. Effectiveness of home rehabilitation for
ischemic stroke. Neurology International. 2009;1(1):e10.

Kittikraisak W, Kingkaew P, Teerawattananon Y, Yothasamut J, Natesuwan S, Manosuthi
W, et al. Health related quality of life among patients with tuberculosis and HIV in Thailand.
PloS one. 2012;7(1):e29775.

Hensher DA, Rose JM, Green WH. Applied choice analysis: a primer. 2007. Cambridge
University Press. cambrigde.

Blamey RK, Rolfe, J.C., Bennett, J.W. and Morrison, M.D. (1997) Environmental Choice
Modelling: Issues and Qualitative Insights, Choice Modelling Research Report No. 4,

University College, The University of New South Wales, Canberra.



Appendix
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Appendix II Interview Tool

\A3R9NA Willingness to pay (WTP) question
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Appendix IIT Answer record for interviewer
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Appendix IV Invitation detail
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Appendix V EQ-5D-3L tool

\A3R9sla EQ-5D

(AIUNSUNISENNHUDD 2.1)

Thailand (Thai) © 2002 EuroQol Group. EQ-5D™ is a trade mark of the EuroQol Group



n1sLARaU l1ig

dwLa LA ayun lunisiau O
PN N T Ll un15LARLNG Q

Awtan i@ dnsaldluvula LtazfﬁﬂLﬂuﬁmaguuLﬁm



N1TALLARULAN

(LERNITRILUILEANA)

gawia Ll lunisauanuias
TIWLRINT U1 L UN1FIUUINTANITUFAIALINS

AIWLAN LNFINITDD LU T UANAI AL A ULAS LA

O OO



a a o (~1 o
nanssuNNtiluilgzan

(LW NIFVINGIY, NIFEFEUNUIRD, N1FVINGIULIY, N1TVINANTTN LU

ASALASY UTANITNINANTTNETINING)

o

v v 1Y o a a o G
e LT lunigyvinnanssunyinituilszan

£ % Y o a a o @ o 1 Y
°1I’1‘INL@’]Nﬂtyﬁ’ldluﬂ’]%‘ﬂ’m@ﬂﬁ‘%‘ﬂdwi’l’]L‘]Juﬂ‘i‘xﬁﬂﬂﬂ‘].l’]ﬂ

u

DOOC

v v 1 o a Aal o [~ o %
A IWLAT L NFINITONIRANssuNVINLL ulsza e



(] [
ANLALL2A/ANLNF UL

v v 1 [~ P 1
°1|'1<wwﬂ,uummamuﬂqmuﬁamme‘luqmamﬂ D
1 Y = (] =y 1
°1|’]‘INL'Q’W&I@’]ﬂﬂﬁ‘lﬂ‘ﬂﬂ’)ﬂ%%‘ﬂ'ﬂ’]ﬂ’]‘ﬂﬂ%ﬁﬂﬂﬂ’]ﬂﬂ’]%ﬂ@’]ﬁ D

v Y < = " =]
ququNﬂqﬂ'\?Lquﬂqﬂﬁ?@@qﬂ'\?‘luqmﬂuqﬂuqﬂﬂqm D



ANNIANNIR/ AMNTNLAS

1Y a Q oy

AIWLAN LS RNAANNIIR WS DTN LAS

u

UAINLANFANIANNAUTATNLASILUNA9

UINLANZANIANNIIAUTDTHLASININNEA

o000



Appendix VI Interview photos

38



39



40



	Cha.....pdf
	It is widely known that using CE threshold as a cut-off for deciding whether an intervention is cost-effectiveness is not uncommon (10). Despite a controversy whether the threshold should be set, the CE threshold has been used implicitly or stated e...
	In 2009, HITAP examined societal value of CE threshold in Thailand by willingness-to-pay (WTP) approach. Contingent valuation (CV) with bidding game technique was used in that study. There were three scenarios including blindness, paralysis and aller...
	Some advantages of DCE methods that solve the drawbacks of contingent valuation (CV) are: 1) when the attributes change, CV cannot value WTP because it designs to value WTP for fixed and whole attributes. The only one way that CV can estimate these ...

	Cha1.pdf
	It is widely known that using CE threshold as a cut-off for deciding whether an intervention is cost-effectiveness is not uncommon (10). Despite a controversy whether the threshold should be set, the CE threshold has been used implicitly or stated e...
	In 2009, HITAP examined societal value of CE threshold in Thailand by willingness-to-pay (WTP) approach. Contingent valuation (CV) with bidding game technique was used in that study. There were three scenarios including blindness, paralysis and aller...

	cha2.pdf
	Some advantages of DCE methods that solve the drawbacks of contingent valuation (CV) are: 1) when the attributes change, CV cannot value WTP because it designs to value WTP for fixed and whole attributes. The only one way that CV can estimate these ...


