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ABSTRACT
Background: Cost effective threshold is
essential in an economic evaluation. This
study aimed to estimate the willingness to pay
(WTP) for a Quality Adjusted Life Year
(QALY) in Bavi district, Hanoi 2014 and
examine some associated factors. Method:
360 respondents from Bavi district, Hanoi
were interviewed. Dichotomous bidding
choice followed by open-ended question was
employed in this study. Results: Mean of
willingness to pay for a Quality Adjusted life
year in Bavi, Hanoi, 2014 ranged from
13,934,010 to 20,737,620 VND (~667.3 –
993.1$ US). The WTP per QALY for worse
health states are higher than those for better
states. Gender, utility of health status assessed
by respondents and monthly household
income were determined as associated factors.

Conclusions: The WTP/QALY values were
slightly lower than the recommendation of
WHO. It is recommended to have more than
one threshold for every situation based on the
severity.
Keywords:
contingent
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INTRODUCTION
Cost-effectiveness analysis (CEA) is essential
for allocating healthcare resources more
efficiently. In CEA, the additional
consumption of medical resources is divided
by the beneﬁts (e.g. quality-adjusted lifeyears) gained from healthcare interventions, in
order to calculate an incremental costeffectiveness ratio (ICER). Generally, an
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intervention is considered cost effective if the
ICER (e.g. cost per QALY) is below a
predetermined threshold. By using a “ceiling
threshold”, any health technology producing
one (QALY) or one year living in full health
gained with its cost less than the ceiling
threshold is considered cost-effective1, 2.

to WTP associated in Bavi district, Hanoi, by
using three hypothetical scenarios about
improving quality of life in mild, moderate,
and severe health conditions; and measuring
the WTP of people by contingent valuation
method.

At present, an arbitrary threshold of US$
50,000 per Quality-Adjusted Life Year as well
as the thresholds of 1-3 times of Gross
Domestic Product (GDP) per capita per
Disability-Adjusted-Life
Year
(DALY)
recommended by the Commission on
Macroeconomics and Health3 were frequently
cited with several arguments4-6. In England, a
National Institute for Health and Clinical
Excellence (NICE) refer to an arbitrary
threshold of £20,000 -30,000 per QALY7.
Nevertheless, rather than an arbitrary ceiling
threshold, a WTP/QALY value, estimated by
combining WTP and utility value measured
simultaneously, should be adopted as a ceiling
threshold.

METHOD

In fact, country-specific threshold is essential
because different countries have different
affordability and preference with respect to
how much health care resources would be
located. In recent years, Vietnam Ministry of
Health has recognized the importance of
health technology assessment, in which CEA
is an essential component for the development
of healthcare system8. Estimating WTP/QALY
gained threshold with the context of Vietnam
will be a great support to the implementation
of health technology assessment in the future.
However, there is no survey to determine the
threshold of cost-effectiveness in Vietnam.
This study is the first step to examine the
threshold for cost-effectiveness in Vietnam
with the aim of estimating the WTP/QALY
values as well as examine the associated factor
2014 Vol. 2 Iss. 2

Study design and sampling
A cross-sectional study was conducted in May
2014 in Bavi. A multi-stage sampling
technique was implemented to ensure the
representativeness of population. Firstly, all
communes were classified into three regions
based on their geographic locations
(Mountainous, riparian and hilly area). Then,
five communes in each region were randomly
selected resulted in 15 communes. Finally,
subjects in each household of selected
communes meeting the eligibility criteria were
randomly chosen for interview. Inclusion
criteria included: 1) age between 18-60 years,
and 2) able to read and write Vietnamese. The
exclusion criteria were: 1) be a student (who
cannot make decisions on financial matters),
2) inability to answer a series of complex
theoretical questions and 3) refuse to
participate in the study.

Study instrument
The questionnaire comprised three main
components: demographic characteristics,
health utility measure and scenarios to
measure WTP per one QALY gained. There
were three versions of questionnaire. Each
respondent was asked to answer only one
version of the questionnaire.

Utility measure
The EQ-5D-3L version was used, which
consisted of two parts: the EQ-5D-3L
Vietnam Journal of Public Health - www.vjph.org
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descriptive system and the EQ visual
Analogue scale (VAS). The former comprises
the 5 following dimensions: mobility, selfcare, usual activities, pain/discomfort and
anxiety/depression with 3 response levels: 1 as
no problems, 2 as some problems, 3 as extreme
problems9. Each of health state was assigned a
preference weight by using tariff of general
population based on time trade-off, standard
gamble or VAS valuation technique9. This
single index reflects full health (as 1) and
death (as 0). In some health states, the index
has negative value, suggesting the health states
are considered to be worse than death9. Among
tariffs of many countries in the world,
Thailand is a country in the same region and
has similar socioeconomic and cultural
characteristics to Vietnam comparing to other
countries. Therefore, Thailand’s tariff, with a
range from -0.454 to 1, was applied to convert
the index10. For VAS, the respondents were
asked to look at the scale of 20 cm, 0-100
thermometer scale where 100 is labeled “The
best health state or perfect health“, and 0 is
labeled “the worst health state or dead”9.

represented for mild health states (utility
>0.7); 22222 represented for moderate health
states (utility =0.36 – 0.7); and 22332
represented for severe health state (utility <
0.36). In which, 11212 indicates a health status
of having no problem in mobility, self-care and
no pain/discomfort but having some problems
in usual activities and anxiety/depression. A
health state of 22222 shows some problems in
all dimensions including mobility, self-care,
usual activities, pain/discomfort, and
anxiety/depression. 22332 represents for a
health state with some problems in mobility,
self-care, anxiety or depression but having
extreme problems in usual activities and
extreme pain/discomfort.
In order to avoiding ceiling effect, each
questionnaire version contained two scenarios
for 0.2 or 0.4 QALY gained. Time spent for
treatment in each health states was calculated
based on the formula bellowed:

WTP measure
To measure health utility, the respondents were
firstly asked to indicate his/her health state
according to five questions. They were also
asked to indicate their current health state by
VAS. Then each respondent was assigned to
imagine being in 1 hypothetical health state
based on his/her version of questionnaire.
Each hypothetical health state was also
described by 5 dimensions of EQ-5D-3L
instrument. Finally, they were asked to rate the
hypothetical health state by VAS.

Double-Bounded
dichotomous
bidding
technique followed by open-ended question
was performed to examine respondents’ WTP
per one QALY gained. Based on the pilot
survey and the information about GDP per
capita of Vietnam in 2012, four different
starting prices were selected for the study. The
list of prices was described in Table 1.
Table 1. Bid values in double-bound
dichotomous choice

The population-based values for EQ-5D health
states derived from Thailand population’s
study were used to establish five hypothetical
scenarios for measuring WTP 10. Three health
states were selected for the scenarios: 11212
44
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A specified period of time being in that
hypothetical health state followed by complete
recovery was assumed. Respondents were
asked to indicate his/her WTP for the treatment
that can make him/her immediately recover to
perfect health (EQ-5D state: 11111). He/she
had to pay out-of-pocket one time within the
next 6 months. To avoid starting point bias,
each respondent was randomly assigned on a
certain starting price. The yes/no answer to the
first price offered to the respondent determine
the next price offered. If the answer is “yes”,
the bid amount increased in the second bid. If
the initial answer is “no”, the bid amount
would be reduced. The open-ended question
was asked after the second bidding to examine
the maximum WTP amount.

shown in Table 2. Respondents were
predominantly female (51.9%), and mean age
was 42.6 years old with the standard deviation
of 10.1 years. Most of people were married,
farmers, in secondary or high school level of
education, head of the household and in good
health (EQ-5D 0.74; EQ-VAS 0.75). The
utility of given health status assessed by
respondents was lower than their health status
and decreases from mild to severe health
states. No significant differences across
questionnaire versions were found in health
status of respondents.
Table 2. Socio-demographic characteristics of
the study respondents

Statistical analysis
STATA version 12.0 was used to analyze the
data. Student-t, ANOVA, Kruskal-Wallis and
χ2 test were used to determine the differences
in demographic characteristics among three
levels of hypothetical health status. From
open-ended response, WTP/QALY value was
calculated using disaggregated approach
(Mean of ratios) based on the following
formula:

Multivariate analysis (logistic regression and
linear regression) were conducted to examine
the related factors to the proportion and WTP
for a QALY value after adjusted for possible
confounders. Results with p<0.05 is
statistically significant.

*Testing across 3 versions using Chi-square test for
gender, education, occupation, marriage, status of
respondents variables; and ANOVA test for age variable

The socio-demographic information of 360
respondents classified by each version is

Table 3 displays the general information of the
households. Average income of the households
was 8,268,234VND while the mean of
households spending was 5,844,103 VND. The
proportion of living area of household was
equivalent. No significant differences across
questionnaire versions were found of any
variables of general information of households.
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Table 3. General information of the study
households

* Testing across 3 versions using Chi-square test for living area
variable; Kruskal-Wallis test for income, household spending,
number of people in family variables; and ANOVA test for
number of under-6-year-old children variable.

0.2 QALY gained scenario ranged from 55% to
63% with average 58%, while slightly higher
proportion was presented in 0.4 QALY gained
scenario. For the second bidding choice, lower
proportion than first bidding choice was found.
The proportion of agreement for second
bidding choice range was from 42% to 54% in
0.2 QALY gained scenario and from 48% to
58% in 0.4 QALY gained scenario. In both
bidding choice and scenarios, moderate health
state had the lowest proportion of respondents
who are willing to pay in all scenarios.
Table 4. Proportion of willingness to pay across
bidding choices

Figure 1 shows mean/median WTP/QALY
values for each scenario. The overall average
of WTP/QALY for 0.2 QALY gained scenario
was 20,737,620 VND compared with average
13,934,010 VND WTP/QALY for 0.4 QALY
gained scenario. The lower utility score of the
health states was, the higher WTP/QALY
value was estimated. The WTP/QALY for 0.2
scenarios was higher than the WTP/QALY for
0.4 scenarios in every health state.

Table 5 shows the association between some
related factors with the proportion of
willingness to pay after adjusted for other
factors shown in the table using multivariable
logistic regression. Gender, utility of health
status assessed by respondents and monthly
household income were found to be significant
predictors of whether the respondents would
pay or not.
DISCUSSION

Figure 1. Mean of WTP for each scenario
derived from open-ended question

According to Table 4, the proportion of willing
to pay respondents for first bidding choice in
46
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Currently, there has been a numerous of
evidences concerning the WTP for one
additional QALY11-15. Our study was the first
study examining the WTP of one QALY
gained in the context of Vietnam. In this study,
mean of WTP/QALY derived from openended question varied approximately from
13,934,000 VND (0.4 QALY gained) to
20,738,000 VND (0.2 QALY gained). It was
2014 Vol. 2 Iss. 2
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Table 5. Related factors to willingness to pay for
a QALY using logistic regression

* p<0.5; **p<0.01

calculated equal to 0.38 – 0.56 GDP per capita
of Vietnam in 2012, which was two times less
than the WTP/QALY estimated from Thai
population using the same method in 201316
and markedly lower than the ranged of 1 - 3
times of GDP per capita/QALY, recommended
by the Commission on Macroeconomics and
Health3. The reasons which could be
interpreted for this results were that this study
was conducted in rural area (approximately
60% of respondents was agriculture) and
35.7% of respondents living in difficult
economic area (mountainous area), therefore
the affordability can be lower than urban area.
The founded mean of WTP/QALY from this
study was approximately 667.3 – 993.1$ US
(Average exchange rate in 2012: 1USD =
20,882.6 VND17). Similarly, compared to other
WTP/QALY studies conducted in other Asian
countries as well as Europe countries6, 7, 18,19, this
result was considerably lower many times.
However, these countries are developed
countries with higher living standard of
people, by dint of which the comparison is
unsatisfactory.
2014 Vol. 2 Iss. 2

Consistent with the previous studies, the
severity of the health states influenced the
WTP for a QALY15, and it should be more than
one ceiling threshold for all situations15, 20-22. In
this study, the mean of WTP/QALY was higher
showing the forward trend from mild to severe
health states. Additionally, the proportion of
unwillingness to pay in mild health states is
higher than moderate and severe health states.
Such these behavior can be interpreted through
the Health Belief Model23. When the issue is
not considered as serious (perceived
seriousness), individuals are less likely to take
that action (willing to pay). Therefore, when
making interventions plan in community, the
seriousness of health event and attention of
community should be considered carefully.
The proportion of unwillingness to pay in 0.2
QALY gained scenario (11.4%) was lower
than in 0.4 QALY gained scenario (10.0%).
For mild health state, most of unwilling to pay
respondents claimed that this health state was
not too bad, so they can live with it. For severer
health states, limited financial was the most
reason reported by unwilling to pay
respondents. That unwilling to pay anything at
all to avoid some duration of that health state
does not accord with economic theory
according to which goods are only valued if
individuals are willing to pay a positive
amount for them24. The implication of these
findings needs further consideration.
The number of QALY gained chosen in this
study was tested through pilot test to ensure
the avoidance of ceiling effect. The ceiling
effect happens when subjects are faced with a
large QALY gained leading to less amount of
WTP than expected due to the limited finance.
The chosen 0.2 and 0.4 QALY gained are
neither too small nor too large. If the chosen
QALY gained is too small, the high proportion
Vietnam Journal of Public Health - www.vjph.org
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of unwillingness to pay leads to inaccurately
estimated value of a QALY. If it is too large,
the ceiling effect will occur. In this study, the
respondents are allowed to pay money within
6 months and by multiple sources of money.
Therefore, ceiling effect can be controlled in
this study.
The non-linear relationship between WTP and
QALY gained can be observed clearly in this
study. Albeit the increase from 0.2 to 0.4
QALY gains is 2 times, the actual amount of
WTP for 0.2 QALY gained and 0.4 QALY
gained observed in this study ranged only from
1.3 to 1.5 times. Consistent with the previous
knowledge, the relationship between WTP and
QALY is curving inward possibly due to
declining utility and ceiling effect25, 26.
Using multivariable logistic regression,
several related factors to proportion of WTP
were found in our study. Male respondents
were 2.08 to 2.32 times more likely to pay for
treatment than female respondents. This was
probably explained that the majority of male
respondents were the head of the household
and they were more independent when making
decisions. Even though male respondents have
more high risk behavior but males are more
permissive than females who manage finance
of whole family. Willingness to pay higher in
men than in women was also observed in other
willingness to pay studies27, 28.
Utility assessment of giving health status was
an associated factor to the proportion of WTP
for a QALY. For each second increase in utility
assessment of given health status, the odd of
willingness to pay increases from 0.96 to 0.98
times. This means the further low utility
assessment, the more proportion of WTP for
that health condition treatment. In other words,
if the respondents are possible to understand
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and evaluate the hypothetical condition
properly, they probably willing to pay higher.
Therefore, the role of interviewers in this study
was extremely crucial.
Albeit monthly household income was
statistically significant, it was accounted for
modestly change in the WTP proportion. For a
one-unit of monthly household income
changes, the odd of willingness to pay raised
or fell 1.0001 times. However, household
income was expected to affect the willingness
to pay of respondents stronger than observed
result in this study. This may due to small
sample size. Thus, further investigation should
be conducted to clarify this associated factor.
Gender, utility of given health status,
education level and monthly household
income were concluded to be the most related
factor to both the proportion and amount of
willingness to pay. This result was consistent
with the related factors founded in Thailand
study16 and other study18, 20.
There are also some limitations in this study.
Initially, this study was conducted in a rural
district of Vietnam and the sampling might not
represent Vietnam population. For more
evidences for decision-making in Vietnam, the
further studies advisedly employed larger
sample size and represented for Vietnam
population. Regarding to starting price of 0.4
QALY gained scenario, it was selected to be
equal to starting price of 0.2 QALY gained
scenario, on account of which the respondents
may not recognize the difference between two
scenarios leading to unchanged amount of
willingness to pay in the second situation. In
addition to this, low level of education of
respondents
caused
difficulties
in
understanding the hypothetical condition, and
this would be a limitation of this study.
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CONCLUSION
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