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ABSTRACT
Objective: To estimate the willingness to pay (WTP)
per quality-adjusted life year (QALY) value for life-
saving treatments and to determine factors affecting
the WTP per QALY value.
Design: A cross-sectional survey with multistage
sampling and face-to-face interviews.
Setting: General population in the southern part of
Thailand.
Participants: A total of 600 individuals were included
in the study. Only 554 (92.3%) responses were usable
for data analyses.
Outcome measure: Participants were asked for the
maximum amount of WTP value for life-saving
treatments by an open-ended question. EQ-5D-3L and
visual analogue scale (VAS) were used to estimate
additional QALY.
Results: The amount of WTP values varied from 0 to
720 000 Baht/year (approximately 32 Baht=US$1). The
averages of additional QALY obtained from VAS and
EQ-5D-3L were only slightly different (0.872 and
0.853, respectively). The averages of WTP per QALY
obtained from VAS and EQ-5D-3L were 244720 and
243120 Baht/QALY, respectively. As compared to male
participants, female participants were more likely to
pay less for an additional QALY (p=0.007). In addition,
participants with higher household incomes tended to
have higher WTP per QALY values (p<0.001).
Conclusions: Our study added another WTP per
QALY value specifically for life-saving treatments,
which would complement the current cost-
effectiveness threshold used in Thailand and optimise
patient access to innovative treatments or technologies.

INTRODUCTION
Increasing health expenditures has been an
important problem around the globe.1 2 In
Thailand, total health expenditures were
367 767 million Baht in 2008, an increase
from 127 655 million Baht in 1994. It was
approximately 4% of the country’s gross
domestic product (GDP) and rose due to
various reasons, for example, innovations.3

The Thai government is responsible for two
of three major health insurance schemes,

which cover almost 90% of overall popula-
tion.4 Therefore, the government needs to
efficiently allocate resources.5 6

It has been widely accepted that economic
evaluation, for example, cost-effectiveness
analysis (CEA) and cost-utility analysis
(CUA), is an important decision-making tool
for healthcare resource allocation.7

Economic evaluation compares costs and
benefits between competing technologies as
incremental cost-effectiveness ratio (ICER)
or incremental cost-utility ratio (ICUR).8 9 A
common measure of trading off between
costs and benefits is incremental cost per
quality-adjusted life year (QALY) gained.10 In
general, as long as a technology has add-
itional costs for additional benefits, it
requires a cost-effectiveness threshold (CE
threshold) to determine whether it is cost-
effective or not.11–13

CE thresholds have been stated implicitly or
explicitly and vary across jurisdictions, for
example, they are US$50 000 per QALY in the
USA,14 $C20 000–100 000 per QALY in
Canada15 and £20 000–30 000 per QALY in
the UK.16 There is no single standard method
for valuing CE threshold. It could be derived
from several methods including WHO

Strengths and limitations of this study

▪ This study used legitimate hypothetical health
scenarios, for example, targeted health state,
along with a rescaling utility measure, to
improve the method for examining WTP per
QALY value for life-saving treatments in
Thailand.

▪ The study provided evidence that a simple
approach might work for examining the WTP per
QALY value for setting cost-effectiveness (CE)
threshold for life-saving technologies. It supports
the concept of using a flexible CE threshold,
which indicates that a single CE threshold for all
technologies is not appropriate.

▪ Study results can be generalised to only a spe-
cific Thai population.

Nimdet K, Ngorsuraches S. BMJ Open 2015;5:e008123. doi:10.1136/bmjopen-2015-008123 1

Open Access Research

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008123 on 5 O

ctober 2015. D
ow

nloaded from
 

http://dx.doi.org/10.1136/bmjopen-2015-008123
http://dx.doi.org/10.1136/bmjopen-2015-008123
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2015-008123&domain=pdf&date_stamp=2015-10-02
http://bmjopen.bmj.com
http://bmjopen.bmj.com/


recommendations, a human capital approach, expert
opinion and willingness to pay (WTP).17–19 However,
there have been studies examining WTP per QALY and
using it to verify the CE threshold value used in each indi-
vidual country, for example, the USA, Denmark,
Australia, South Korea, Taiwan and Thailand.20–33 A
stated preference method, contingent valuation (CV),
has been used to elicit WTP per QALY in several studies
because it can generate hypothetical scenarios based on
diseases or health status. For example, King et al26 used a
visual analogue scale (VAS), standard gamble (SG) and
time trade-off (TTO) for utility measurement, and used
an iterative closed-ended bidding method to determine
WTP per QALY for moving from current health state to
perfect health state, and Shiroiwa et al23 used bid values
in double-bound dichotomous choice to determine WTP
per QALY for an additional 1 year of survival with perfect
health status.
In Thailand, the CE threshold was previously implicitly

set as one to three times GDP per capita, based on
WHO recommendations.19 Recently, the commissioners
of health technology assessment recommended <1.2
times the per capita gross national income (GNI)
(160 000 Baht) for the CE threshold.34 There are two
studies examining WTP per QALY to verify CE threshold
in the country. Thavorncharoensap et al24 estimated
WTP per QALY in 2008 by using a bidding game tech-
nique for WTP measures and using TTO and VAS for
utility measures in moving from various health condi-
tions, including blindness, paralysis and allergy for
5 years as hypothetical scenarios to current health state.
Later, Thavorncharoensap et al35 used a double-bounded
dichotomous choice method followed by open-ended
questions to examine WTP for moving from three major
health states including treatment scenario, life extension
and life-saving situation, to either full health or an
extension of life for various durations, which produced
0.2 and 0.4 QALY gained. The study results confirmed
the legitimacy of the currently used CE threshold in the
country.
However, according to the current CE threshold, a

number of technologies and programmes are not cost-
effective. Some cases were controversial since they were
generally cost-effective in other countries. For instance,
once-in-a-lifetime population-based mammographic
screening for women aged either 40–49 or 50–59 years
was determined as not cost-effective or did not have
good value for money in Thailand.36 Similarly, in the
case of new technologies or treatments for life-
threatening diseases, since they are potentially not cost-
effective, patients would have limited access to them. It
would be interesting to specifically examine the WTP
per QALY value for these types of disease. Therefore,
the objectives of this study were to estimate WTP per
QALY value for life-saving treatments and to determine
factors affecting the WTP per QALY value. This study
was part of a larger project that used another method to
elicit WTP per QALY.

METHODS
Questionnaire development
We used a questionnaire survey as a tool to collect data
in this study. It was composed of three parts, including
utility measurement, WTP measurement and demo-
graphic questions. Since EQ-5D-3L and VAS are easily
understood and administered, we used them to measure
utility or an additional QALY that an individual gained
from moving between two health scenarios, which were
a health state with life-threatening disease and current
health state. The EQ-5D-3L was composed of five dimen-
sions: mobility, self-care, usual activities, pain or discom-
fort and anxiety or depression. Each dimension has
three levels including no problems, some problems and
extreme problems.37 38 Participants were asked to
choose levels of all dimensions. For VAS, we used a 0–
100 unit ‘thermometer-type’ scale, where 0 and 100 were
labelled ‘dead’ and ‘perfect health’, respectively.37

Participants were asked to evaluate health states on
three thermometer-type scales, consisting of perfect
health state, dead state and current health state, con-
secutively. They marked only one point at first and
second scales as warm-up exercises. On the third scale,
we asked them to mark the three points of perfect
health state, dead state and current health state.
We used a single question, ‘Please imagine that you

have had a life-threatening disease for 1 year. If you do
not receive treatment you will die today. On the other
hand, there is a treatment that can help you get back to
your current health state but you can only live for one
more year (in the current health state) and then die.
What is the maximum value would you be willing to pay
per month for that treatment for 1 year?’, to determine
WTP. In addition, the trained interviewers asked respon-
dents to review the scenario and question to check their
understanding, and emphasised that the amount of
payment should be under that they would be able to
pay. If they did not want to pay, we asked them for their
reasons. In the questionnaire, we also asked for partici-
pants’ gender, residential area, age, education, health
scheme, marital status, number of family members, indi-
vidual income, household income and diseases that they
currently had.
We asked three experts to review the questionnaire to

check content validity and we made a revision accord-
ingly. To ensure the validity of the questionnaire, we
carried out three rounds of interviews with 10 conveni-
ently sampled participants each and adjusted the ques-
tionnaire. We then piloted it with 30 participants
residing in Songkhla province and found that they
clearly understood the questions, and could imagine the
hypothetical scenarios included in the questionnaire.

Data collection
The National Statistical Office of Thailand calculated
sample size and selected respondents representing the
population of southern Thailand targeted for our study,
where we could reach out using limited resources.
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All provinces were classified by average household
income and a stratified multistage cluster random
sampling technique was used to identify areas and
households. We finally needed to conduct face-to-face
interviews with a total of 600 individuals residing in
three provinces including Surat Thani, Pattalung and
Satun. The data collection period in December 2013
and ended in February 2014. We had seven trained
interviewers in this study. After the interviews, we pro-
vided a token of appreciation to the interviewers as well
as to participants.

Data analysis
All analyses were performed using SPSS V.18.0 for
Windows (Chicago, Illinois, USA). We descriptively ana-
lysed demographic data. We used EQ-5D-Thai tariff to
calculate utility scores of all current health states.38 The
marked points of the third thermometer-type scale were
used to calculate the current health state utility of parti-
cipants. Some respondents did not correctly mark the
perfect health state and death state on the scale at 100
and 0, respectively. Therefore, rescaling was necessary in
calculating utility of current health state depending on
each individual.39 The rescaling formula is shown below,

VAScurrent health state�rescaled

¼ VAScurrent health state�raw � Deathraw
0111110raw � Deathraw

where VAScurrent heath state-rescaled is the utility of rescaled
current health state, VAScurrent health state-raw is the score
of current health state, Deathraw is the score of death
and ‘11111’raw is the score of perfect health state.
We calculated WTP per QALY value from the ratio of

WTP value for saving their lives from death due to life-
threatening disease to current health states and the add-
itional QALY. All data of unwillingness to pay values
were transformed to zero and included in calculation.
The additional QALY was derived from the difference of
utilities between death due to life-threatening disease
(u=0.000) and current health state of each individual.
Specifically, we used the following formula to calculate
WTP per QALY for each respondent.

WTP per QALY ¼ 12 �WTP/month
Ucurrent health state �Udeath

where WTP per QALY is the WTP per QALY value,
WTP/month is the amount of WTP (Baht) per month,
Ucurrent health state is the utility of current health state and
Udeath is the utility of death due to life-threatening
disease. We calculated the average WTP per QALY values
from each individual WTP per QALY.
Finally, we performed multiple linear regression ana-

lysis to examine the factors affecting WTP per QALY
values. We transformed the WTP per QALY values
derived from the rescaled VAS to log scale and used

them as dependent variables, and used demographic
variables as independent variables, in this analysis.

RESULTS
Demographic data
A total of 554 (92.3%) responses were usable for data
analyses. While 38 (6.3%) participants did not under-
stand how to mark on VAS for the three health states, 5
(0.8%) participants could not imagine the hypothetical
scenarios and 3 (0.5%) participants could not indicate
the maximum payment for the treatment of life-
threatening disease. Table 1 shows the characteristics of
participants. The average age of participants was
41.4 years. The number of female participants was a
little more than male participants. The majority (62.8%)
lived in rural areas. Most participants had a secondary
school degree (39%) and were married (74.2%). The
averages of individual income and household income
were approximately 13 000 and 30 000 Baht/month,
respectively.

WTP and WTP per QALY
Table 2 shows WTP values, additional QALYs and WTP
per QALY values. A total of 534 participants were willing
to pay for life-saving treatments. Twenty (3.6%) partici-
pants were unwilling to pay. These included 13

Table 1 Characteristics of participants

Characteristics N=554

Average age±SD (years) 41.4±12.4

Gender, N (%)

Female 298 (53.8)

Male 256 (46.2)

Province, N (%)

Surat Thani 299 (54.0)

Pattalung 165 (29.8)

Satun 90 (16.2)

Area, N (%)

Urban 206 (37.2)

Rural 348 (62.8)

Education, N (%)

Primary school 181 (32.7)

Secondary school 216 (39.0)

Bachelor or higher education 157 (28.3)

Marital status, N (%)

Single or divorce 143 (25.8)

Married 411 (74.2)

Health scheme, N (%)

Universal cover 367 (68.7)

Non-universal coverage 167 (31.3)

Average income±SD (Baht/month)

Individual 13 194±10 078

Household 30 003±28 501

Average current utility±SD

Rescaled visual analogue scale 0.872±0.140

EQ-5D-3L Thai tariff 0.853±0.163

N, number of participants.
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participants who could not afford to and seven partici-
pants who believed the Thai government should support
the cost of treatments. We found that WTP values for
life-saving treatments varied from 0 to 720 000 Baht/
year (approximately 32 Baht=US$1). The averages of
additional QALY obtained by VAS and EQ-5D-3L were
only slightly different (0.872 and 0.853, respectively)
and the averages of WTP per QALY from both utility
measurement methods were also similar (244 720 and
243 120 Baht/QALY, respectively).

Factors affecting WTP per QALY values
WTP per QALY values had positively skewed distribution
and were transformed to log (WTP per QALY). Before

analysis, we excluded responses from three participants
who had outlier WTP per QALY values since they might
lead to biased results. Table 3 shows the results of mul-
tiple regression analysis for factors affecting the WTP
per QALY values. Multiple linear regression analysis built
a significant model (F=8.432, R2=0.121, degree of
freedom=8, p<0.001). Only gender and household
income were statistically significant factors associated
with the WTP per QALY values. As compared to male
participants, female participants significantly had lower
WTP per QALY values (p=0.007). In addition, partici-
pants with higher household incomes tended to have
higher WTP per QALY values (p<0.001).

DISCUSSION
The study results showed that participants were willing
to pay approximately 240 000 Baht for an additional
QALY in cases of saving their lives from death due to
life-threatening disease to current health states. This
amount was 1.42 times Thailand GDP per capita, or 1.80
times GNI per capita, which was still lower than the
highest CE threshold recommended by the WHO (three
GDP per capita), and 1.50 times the implicit CE thresh-
old (160 000 Baht/QALY or 1.2 times of GNI per capita)
currently used in Thailand.34 Interestingly, the WTP per
QALY values derived from this study were in line with
WTP per QALY for unilateral blindness treatment, but
lower than WTP per QALY for a life-saving condition,
which were derived from two previous studies in the
country (285 000 and 334 045 Baht/QALY,
respectively).24 35

Table 2 Additional QALYs, WTP values and WTP per

QALY values

Average±SD
(N=554)

Minimum–

maximum

WTP (Baht/year) 206 825±388 837 0–720 000

Additional QALY

using VAS

0.872±0.140 0.100–1.000

Additional QALY

using EQ-5D-3L

0.853±0.163 0.513–1.000

WTP (Baht) per

QALY using VAS

244 720±489 398 0–8 640 000

WTP (Baht) per

QALY using

EQ-5D-3L

243 120±409 652 0–7 200 000

QALY, quality-adjusted life year; VAS, visual analogue scale;
WTP, willingness to pay.

Table 3 Factors affecting WTP per QALY values

Variable N
Average WTP per
QALY±SD (Baht/QALY) Coefficient* SE p Value

Intercept – – 5.074 0.096 <0.001†

Age – – −0.002 0.001 0.276

Gender

Male (ref) 232 194 648±152 678 – – –

Female 266 168 947±150 796 −0.084 0.031 0.007†

Area

Urban (ref) 183 190 581±157 203 – – –

Rural 315 175 308±148 966 −0.035 0.033 0.296

Education

Primary school 166 162 120±144 572 – – –

Secondary school 196 181 025±155 135 0.037 0.038 0.331

Bachelor or higher 136 203 716±154 477 0.011 0.048 0.812

Marriage status

Single/divorce (ref) 143 187 529±151 118 – – –

Married 388 178 437±152 554 0.018 0.037 0.621

Health scheme

Universal coverage (ref) 339 172 124±150 521 – – –

Non-universal coverage 159 199 673±142 111 0.053 0.037 0.148

Household income – – 5.591×10−6 0.00 <0.001†

*Multiple regression models were analysed after excluding highest 5% and lowest 5%, dependent variable was log (WTP per QALY).
†Statistical significance at 0.05 level.
N, number of participants; QALY, quality-adjusted life year; ref, reference variable; WTP, willingness to pay.
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Different concepts and methods might be main
reasons for the discrepancies between these WTP per
QALY values. For instance, CE threshold recommended
by the WHO and CE threshold currently used in
Thailand were both based on income, while the results
from two previous studies in the country were based on
preference.24 35 However, the diseases used among these
studies were also different. The first study examined the
WTP for three diseases, including unilateral/bilateral
blindness, paraplegia/quadriplegia and mild/moderate
allergies, while another study used three situations, treat-
ment, life extension and life saving, to determine the
WTP per QALY values.24 35 In our study, we only used a
life-threatening disease. In addition, outcomes of treat-
ment were set differently. For instance, one of the previ-
ous studies asked participants for their WTP for a
treatment that could return them from blindness to
current health state,24 while another study asked partici-
pants for their WTP for a treatment that could bring
them back from a serious disease to full health.35

However, the participants in this study considered their
WTP for a treatment that could move them back from
death due to a non-specific serious disease to their
current health state. Also, generally asking participants
to imagine recovery from a disease to current health
state should be more legitimate than moving from life-
threatening disease back to full health, as used in a pre-
vious study.35 Therefore, although this study showed that
the WTP per QALY derived from death due to a serious
disease moving to the current health states for 1 year
was lower than the WTP per QALY derived from imme-
diate death due to a serious disease moving to the full
health state for 2 months (334 045 Baht/QALY), as used
in one of the previous studies,35 these types of study
results might not be a proper comparison.
Another reason for the different WTP per QALY

values could be from the different WTP elicitation
methods used among these preference-based studies.
Although the advantages of using an open-ended ques-
tion in this study were that it was easier to understand
and it required a short time for interviews, one of the
disadvantages was that it was difficult to answer, as com-
pared to other techniques such as closed-end or
bidding, and it could usually lead to low response
rates.40 Therefore, the open-ended question could be
the reason explaining lower WTP per QALY in this
study, as compared to other WTP per QALY values
derived from life saving and life extension used in previ-
ous study.24 35

We also found that the amount of payment was
approximately 70% of household income. This result
was consistent with the results from previous studies. In
general, respondents would express maximum WTP for
life saving or life extension.41–43 For instance,
Pennington et al43 found that deriving a WTP for a
QALY from coma and terminal scenarios generated
higher values than those from other scenarios. One of
the reasons would be that this type of scenario is likely

to depress marginal utility of income, and money might
be worthless to individuals under these circumstances.
Therefore, it was possible that respondents in this study
fully recognised life-saving treatments and might have
thought of other financial resources, for example,
household income and bank deposits, and selling their
properties, to pay for the treatments.
On the contrary, 20 respondents in this study were

unwilling to pay for saving their lives in the hypothetical
scenario. We found that their household incomes varied
widely from 5000 to 110 000 Baht/month. Therefore,
the reasons for their unwillingness to pay could be that
they could not really afford to or they intentionally did
not want to pay if they were in that state of health. Also,
from the question estimating WTP in this study, the
average WTP was derived from only 1 year of treatment.
WTP might change in different durations.23 Therefore,
it limits the generalisability of the results.
Interestingly, all preference-based study results, includ-

ing this study, revealed that the WTP per QALY was
higher than the current CE threshold used in Thailand.
Although this was important information, and reflected
public opinion, it was not meant to be the best justifica-
tion for any single ceiling CE threshold. Instead, the
results supported using flexible CE thresholds for differ-
ent health conditions.31 44 45 In fact, some countries
have already adopted flexible CE thresholds, for
example, the Netherland has a specific CE threshold for
treatments of life-threatening diseases.46

Another intuitive result was that the household
income of participants was a statistically significant factor
affecting the WTP per QALY value. Participants who had
higher incomes were willing to pay more for an add-
itional QALY. This result was consistent with the findings
in a previous study.24 It was also consistent with the data
that we found in 12 of 20 participants who expressed
unwillingness to pay for treatments of life-threatening
diseases, they had low income. Although education level
was not a significant factor in this study, as it was in a
previous study, participants with higher education levels
tended to have higher WTP per QALY. Moreover, male
participants were willing to pay more than female parti-
cipants, 49 713 Baht/QALY on average. This result was
consistent with a previous study’s result.24

The results of this study added two important ele-
ments to the WTP per QALY literature for Thailand.
First, they revealed the WTP per QALY for moving away
from a health state with life-threatening disease to
current health state, instead of full health, as in the most
recent study, which is not usually the case in reality.
Second, this study showed evidence that using a simple
hypothetical question to determine the WTP per QALY
might work in the same manner as using sophisticated
utility and WTP measures, as seen in previous studies,
since the WTP per QALY was not greatly different as
long as the initial and ended health states were the same
or similar. Those investigators used a lot of resources to
determine the WTP per QALY, and were always
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concerned about the participants’ comprehension of
included scenarios. If there is more evidence that using
simple hypothetical scenarios works well, it will allow
more opportunity for researchers or policymakers to use
different CE thresholds for economic evaluation of dif-
ferent technologies.
There were two main limitations in this study. First,

the participants did not represent the entire Thai popu-
lation, which might include different socioeconomic
characteristics. We needed to carefully generalise the
results. For instance, the average household income of
our participants and that in the general Thai population
in 2013 were different (approximately 30 000 and 19 000
Baht/month, respectively).47 Second, we estimated the
WTP per QALY value using only one life-threatening
disease scenario. The WTP per QALY in this study
should not be used in other situations. Instead, valuing
WTP per QALY from different hypothetical scenarios
should be estimated in future studies.

CONCLUSIONS
Health technology assessment is the norm for allocation
of healthcare resources in Thailand. CE threshold is
essential when upcoming competing technologies have
greater effectiveness and higher cost than present tech-
nologies. It also has an impact on patient access to new
technologies. Our study added another WTP per QALY
value specifically for life-saving treatments, complement-
ing the current CE threshold used in the country and
helping to optimise patient access to treatments or
technologies.
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