nswuldawndiau 5 35TunisinArassais:ladiaasaantndiasruganin
aaviindnundiaanas
A Comparison of Five Approaches for Measuring Utility Values
of Health-related Quality of Life among Undergraduate Students
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Abstract

Objective: To investigate the performance and agreement of utility scores
elicited from various elicitation methods of EQ-5D-3L, the three value sets of
the EQ-5D-5L (cTTO model, DCE model, and Hybrid model), and VAS
among undergraduate students. Methods: A cross-sectional survey study
was conducted with 393 undergraduate students between March and April
2022. Intraclass correlation (ICC) was used to determine the agreement of
utility values derived from five approaches. Multiple regression was used to
compare the utility values with differences in gender, age, smoking status,
alcohol consumption and medical conditions. Results: The mean (SD) utility
values derived from five approaches were as follows: 0.79 £ 0.13 (VAS),
0.84 + 0.18 (EQ-5D-3L), 0.92 + 0.11 (Hybrid model) 0.93 + 0.12 (cTTO
model), and 0.94 £ 0.10 (DCE model). The ICC showed excellent agreement
among these following pairs: cTTO model-Hybrid model, cTTO model-DCE
model, DCE model-Hybrid model. However, the agreement of utility values
from VAS and EQ-5D-3L and EQ-5D-5L was poor. Females and smokers
reported lower the utility values from EQ-5D-3L, cTTO model, DCE model,
and the Hybrid model than their counterparts (P-value < 0.05). Conclusion:
The EQ-5D-5L (DCE model) is the best elicitation method among
undergraduate students because it can discriminate utility scores between

predefined subgroups.

Keywords: Health-related quality of life, Utility scores, EQ-5D-3L, EQ-5D-

5L, agreement
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Introduction

Health related quality of life (HRQoL) is known as a
humanistic outcome that can be directly measured from an
individual's perspective to determine the specific effects of
health, illness and medical treatment on an individual’s quality
of life."? Furthermore, it can be considered an essential
indicator for decision-making to determine whether a novel
intervention is worthwhile for resource allocation compared to

an existing or standard intervention.>*
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Cost-utility analysis (CUA) is an economic analysis
approach to compare between cost and outcome of health
care interventions recommended by several health technology
assessment (HTA) guidelines including Thai guideline.® For
CUA, the outcome is measured in terms of quality adjusted
life years wherein it can be computed by multiplying the
amount of life year expectancy and utility scores to indicate

an individual’s preference towards a given health state.®’
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The utility score generally ranges from 0 (the worst
possible health state or death) to 1 (the perfect health).®® Two
major approaches used to elicit the utility score include the
direct method such as standard gamble (SG), time-trade off
(TTO), and visual analogue scale (VAS), and the indirect
method where a multidimensional questionnaire is used to
measure the utility score such as the Short Form-6-dimension
(SF-6D), Health Utility Index (HUI), the 15D, the Quality of
Wellbeing (QWB), EQ-5D, etc.'®

Given its simplicity and self-completion with low burden to
respondents, the EQ-5D, developed by the EuroQoL group in
the 1980s, is designed to measure the utility score in both the
general population and clinical area, and it is commonly used
to elicit the utility score for economic analyses strongly
recommended by several HTA guidelines.'"""* When EQ-5D is
not appropriate to elicit the utility score for some conditions,
other elicitation methods, SG, TTO, VAS, or Short Form-6
dimension (SF-6D), can be employed with justification.

Currently, the EQ-5D has two versions including 1) EQ-
5D-3L and 2) EQ-5D-5L. However, there is no consensus
guideline to suggest which EQ-5D version should be
employed to elicit the utility score, especially for some
countries that both versions of the EQ-5D are available
because the use of different versions of the EQ-5D can yeild
different utility scores which may affect the results of
incremental cost-effectiveness ratio in ecnomic analyses.'®'®

In Thailand, the EQ-5D-5L is also recommended for
economic analyses by the Thai HTA guideline.’ Currently,
there are value sets for eliciting utility score for both EQ-5D-
3L, and EQ-5D-5L for Thai
Furthermore, the Thai EQ-5D-5L has different value sets used

general population. ®
to elicit the utility scores as follows: Composite time trade-off
(cTTO) model, Discrete choice experiment (DCE) model, and
Hybrid model. However, evidence is limited for the agreement
between the utility scores derived from EQ-5D-3L and the
three value sets of the EQ-5D-5L (cTTO model, DCE model,
and Hybrid model).

To date, the study was conducted to estimate the
agreement of utility score derived from the EQ-5D-3L, the
three value sets of the EQ-5D-5L (cTTO model, DCE model,
and Hybrid model), TTO, and VAS in cervical cancer
patients'®, and the results showed that TTO, VAS, EQ-5D-3L
and EQ-5D-5L could not be used interchangeably and the use
of different instruments might affect the results of economic

analyses. Although previous evidence supported the use of
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Hybrid model for eliciting the utility scores in the Thai
population'®, evidence is still limited for the measurement
properties of the utility values derived from the three value
sets of the EQ-5D-5L and other elicitation methods including
the EQ-5D-3L and VAS including the agreement and known-
groups validity among the undergraduate students. Regarding
the measurement properties, previous studies have shown
that the utility scores could be associated with some
demographic factors including gender, smoking, and alcohol
consumption in that female, smokers and drinkers were more
likely to have lower utility scores than their counterparts?®-??,
so these variables should be selected to investigate the
known-group analysis for the utility scores elicited from five
approaches. Therefore, this study aimed to investigate the
performance and agreement of utility scores elicited from
various elicitation methods as follows: EQ-5D-3L, the three
value sets of the EQ-5D-5L (cTTO model, DCE model, and
Hybrid model), and VAS among the undergraduate students.

Methods

Sample and settings
A cross-sectional survey study with a face-to-face
interview was conducted with 393 undergraduate students
from 19 faculties at Burapha University, Bangsean campus
(Chonburi Thailand). Participants were eligible if they were 1)
undergraduate students in the academic year of 2021, 2)
willing to participate into this study, and 3) able to understand
and read Thai language. Those who could not complete the
questionnaire and those were aged less than 18 years old
were excluded. To ensure fair representation of the study
population, our participants were recruited using a quota-
sampling method in the proportion to the study population of
each faculty, and sample size was computed using Jacob
Cohen® because it was conducted to compare the utility
values from the five approaches. Considering 0.05 significant
level (Q), 0.80 statistical power (1-f3), and 0.20 effect size, the
sample size according to the Jacob Cohen table was 61
participants per group. As a result, a sample size of 05
participants was required. However, the sample size was
adjusted for unintentional error/missing responses using the
following formula, n, = n/(1-d)?*, where n = 305 and d = 20%.
Therefore, a sample of 381.25 particpants was required.
However, we collected the data with 393 complete responses

(participants) in our study.
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Data collection procedure

All interviews were conducted between March and April
2022. Prior to the data collection process, a participant
information sheet explaining the study objectives and overall
data collection process in plain language was given to an
individual undergraduate student. Then, a written inform
consent was obtained from the participants in case they
consented to be interviewed. Each sample was asked to
complete a three-part questionnaire as follows: 1) general
information (gender, age, year of study, faculty, average family
income, underlying diseases, smoking and alcohol history), 2)
EQ-5D-3L, 3) EQ-5D-5L, and 4) EQ-VAS. Furthermore, both
EQ-5D-3L and EQ-5D-5L were permitted to use for conducting
this study by the EuroQoL group (Registration ID: 43532), and
the study also obtained ethical approval from the Burapha

University Institutional Review Board (IRB1-027/2565).

Research instruments

EQ-5D-3L

The EQ-5D-3L is considered a generic health preference-
based instrument widely used to elicit the utility scores for the
general Thai population. It consists of five items, one for each
of the following dimensions: mobility (MO), self-care (SC),
(UA), (PD), and

anxiety/depression (AD). Each item has three response

usual  activities pain/discomfort
options including no problems, some/moderate problems, and
extreme problems of inability or confined to a bed. The
descriptive system is used to compute the utility scores using

the value sets developed for the Thai population.’”

EQ-5D-5L

The EQ-5D-5L is a newer version of the EQ-5D which
consists of five items for each health dimension, and previous
evidence has suggested that it has better measurement
properties than those of the EQ-5D-3L in the Thai
population.?>?® However, each dimension has five response
options namely no problems, slight problems, moderate
problems, severe problem, extreme problems/unable to
perform. Similar to the EQ-5D-3L, the descriptive system is
also employed to calculate the utility score using the value
sets developed for the Thai population.™ In this study, the
utility scores were derived from three following value sets:
Composite time trade-off (cTTO) model, the discrete choice

experiment (DCE) model, and the hybrid model based on a

Wanddendasuarineinisguniw 1 18 aifu 3, na. — ne. 2566

274

standardized valuation study protocol (EQ-VT) developed by
the EuroQol Group.?®

EQ-VAS

The VAS is considered a direct elicitation method, where
the sample is asked to rate their current health status on the
day the interview was performed by placing a cross-mark on
a 20-centimeter vertical line, which is anchored at 0 labeled
as “worst imaginable health state,” and 100 labeled as “best
imaginable health state.” The utility scores are derived from

the number marked on the VAS divided by 100.

Data analysis

Regarding the sample characteristics, descriptive statistics
with frequency, proportions, mean and standard deviations
(SD)

interquartile ranges (IQR), and range were also employed to

were used as appropriate. Mean, SD, median,
report the utility scores from each approach and the utility
scores obtained from various approaches were compared
using the Friedman test and Wilcoxon signed rank test.

The agreement levels of utility scores derived from various
approaches were computed and compared using the
intraclass correlation coefficients (ICCs) with two-way mixed-
effects model and absolute agreement and average
measures, yielding the ICCs within a range from 0.00 to 1.00.
According to the guideline for reporting ICCs, the computed
ICCs were classified into four levels of agreements as poor
agreement (ICCs < 0.50), moderate agreement (0.50 < ICCs
< 0.75), good agreement (0.75 < ICCs < 0.90), and excellent
agreement (ICCs > 0.90).%"

The performance of each elicitation approach was
evaluated using ceiling/floor effects and known-group validity.
The ceiling and floor effects were reported and computed as
proportions of respondents with the highest and lowest utility
scores derived from each elicitation method. For the known-
group validity, it was performed to determine whether the
mean utility score changes appeared to be against participant
sub-groups classified by participants’ characteristics. We
expected that the utility scores would be lower among women,
youngsters, self-reported smokers, self-reported drinkers, and
without disease than their

participants underlying

counterparts.?22
A multivariable Tobit regression model was employed to
association between

investigate the participant’s

characteristics including gender, age, smoking status, alcohol
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consumptions and self-reported comorbidities as the
independent variables, and EQ-5D utility scores derived from
the EQ-5D-3L, the three value sets of the EQ-5D-5L (cTTO
model, DCE model, and Hybrid model), and VAS as the
dependent variables. Given the fact that the utility scores
usually show a severe ceiling effect in which most of the
participants usually rate themselves as full health, with the
utility scores of 1.00. Therefore, the data could be interpreted
as being bounded or censored at 1.0 which could contribute
to biased coefficient estimations using ordinary least square
regression.?® The multivariable Tobit regression model was
recommended as a more appropriate alternative method to
deal with the censored and skewed data in econometrics
research.?® Two goodness of fit indices, Alkaline Information
Criterion (AIC) and Bayesian Information Criterion (BIC) were
used for determination of the model. The Tobit regression
model contributing lowest AIC and BIC values was the best
regression model to predict the EQ-5D utility and the VAS
scores.

All statistical analyses were performed using IBM SPSS
version 23 except the multivariable Tobit regression model
was performed using STATA version 17.0. Statistical

significance was set a type | error of 5%.

Results

Of the 393 participants, most were female (72%) and first
year students (32.8%). The average age of the participants
was 20.07+1.19 years old. The majority of the participants
were non-smokers (95.2%) and drinkers  (55.5%).
Furthermore, most of them reported themselves as healthy

(90.3%) (Table 1).

Descriptive statistics of utility scores

It was found that the mean (SD) utility scores from the five
approaches ranging from low to high were 0.79+0.13 (VAS),
0.84+0.18 (EQ-5D-3L), 0.92+0.11 (EQ-5D-5L Hybrid model),
0.93+0.12 (EQ-5D-5L cTTO model), and 0.94+0.10 (EQ-5D-
5L DCE model) (Table 2). It should be noted that there were
statistically significant for the utility scores derived from five
approaches (P-value < 0.01). Furthermore, the Wilcoxon
signed rank test revealed that all pairwise comparisons of
utility scores were statistically significant (P-value < 0.01).
Notably, the ceiling effects of the VAS and EQ-5D-3L were
4.8% and 49.9%, while those of the EQ-5D-5L for cTTO, DCE
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and Hybrid models were equal, at 46.3%. Conversely, no floor

effects were observed across the five approaches (Table 2).

Table 1 Demographic characteristics (N = 393).

Characteristics N (%)

Sex

Male 110 (28.0)

Female 640 (72.0)
Age

Mean + SD 20.07 £ 1.19
Field of study

Health sciences 85 (21.6)

Pure sciences and technology 131 (33.3)

Social sciences and humanities 177 (45.0)
Year of study

First year 129 (32.8)

Second year 100 (25.4)

Third year 125 (31.8)

Fourth year 26 (6.6)

Fifth year 13 (3.3)
Self-reported smoking

Non-smokers 374 (95.2)

Smokers 19 (4.8)
Self-reported alcohol consumption

Non-smokers 175 (44.5)

Smokers 218 (55.5)
Self-reported underlying diseases

Yes 38 (9.7)

No 355 (90.3)

Table 2 Descriptive statistics of utility scores from 5
methods (N = 393).

model

Interquartile % %
Elicitation methods Mean SD Median Range
range Floor Ceiling
EQ-VAS 0.79 0.13 0.80 0.70-0.90 0.25-1.00 0 5.1
EQ-5D-3L 0.84 0.18 0.77 0.71-1.00  0.04 - 1.00 0 49.9
EQ-5D-5L (cTTO model) 0.93 0.12 0.96 0.89-1.00 0.21-1.00 0 46.3
EQ-5D-5L (DCE model) 0.94 0.10 0.96 0.92-1.00 0.37-1.00 0 46.3
EQ-5D-5L (Hybrid 0.92 0.1 0.94 0.89-1.00 0.27-1.00 0 46.3
)
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Agreement of the utility scores

The ICCs were used to determine the agreement level of
utility scores across five approaches (Table 3). It showed that
poor agreement (ICCs < 0.05) was found in the pairs of the
VAS-cTTO model, the VAS-DCE model, and the VAS-Hybrid
model. Moderate agreement (0.50 < ICCs < 0.75) was found
in these three pairs, EQ-5D-3L-VAS, EQ-5D-3L-cTTO model,
and EQ-5D-3L-DCE. Moreover, good agreement (0.75 < ICCs
< 0.90) was found only in one pair of EQ-5D-3L-Hybrid model,
while an excellent agreement (ICCs 2 0.90) was observed
among utility scores from three EQ-5D-5L models including
the cTTO model-DCE model, the cTTO model-Hybrid model,
and the DCE model-Hybrid model (Table 3).
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Table 3 Agreement of utility scores from various
elicitation approaches using intraclass correlation coefficients

(ICCs) (N = 393).

(95% C interval)
Approaches EQ-5D-5L EQ-5D-5L EQ-5D-5L
EQ-5D-3L VAS

(cTTO model) (DCE model) (Hybrid model)

EQ-5D-3L - 0.565 0.753 0.685 0.770
(0.458 - 0.650  (0.369 - 0.875) (0.208 - 0.841) (0.398 - 0.884)

EQ-VAS - - 0.436 0.387 0.444

(-0.095 - 0.683) (-0.161 - 0.661) (-0.090 - 0.689)
EQ-5D-5L - - - 0.960 0.990
(cTTO model) (0.936 - 0.973) (0.987 - 0.992)
EQ-5D-5L - - - - 0.970
(DCE model) (0.890 - 0.987)
EQ-5D-5L
(Hybrid model)

Known-group validity

It was found that the five elicitation approaches could
discriminate utility scores in regard to the defined sample
characteristics (Table 4). The assumptions for gender and
smoking status were confirmed for the utility scores derived
from EQ-5D-3L and three EQ-5D-5L models because female
and smokers had lower utility scores than their counterparts
(P-value < 0.05), while it showed that only non-drinkers had
lower utility scores derived from the VAS than those of
drinkers (P-value < 0.05). Moreover, we found that the EQ-
5D-5L (DCE model) yielded the lowest AIC and BIC values
(Table 4).

Table 4 «nown-group validity of the utility scores from
various elicitation approaches using multivariable Tobit

regression model (N = 393).

Coefficients (95% Confidence interval)

Discussions and Conclusion

Ours is the first study examining the utility scores derived
from the five elicitation approaches covering both direct (VAS)
and indirect methods (EQ-5D-3L and EQ-5D-5L). Notably, the
three EQ-5D-5L value sets including the cTTO model, DCE
model, and Hybrid model, were also employed into this
comparison. Due to the limited budget, this study was
nevertheless conducted to investigate those aspects among
undergraduate students and these findings are expected to be
the preliminary results for future studies investigating those
aspects in the general Thai population.

We found that the EQ-5D-3L yeileded smaller utility scores
than those from the EQ-5D-5L. This finding is consistent with
the previous studies in which the utility scores from the EQ-
5D-3L were significantly less than those from the EQ-5D-5L
in a wide range of population including general population and

(19, 30-32)

clinical area. We explained that adding two more

levels of severity for the EQ-5D-5L produces higher
discriminatory power than those of the EQ-5D-3L which is
consistent with the findings from the previous studies
conducted in both general population and clinical area®* 2% 3%
3. therefore, the three EQ-5D-5L models can yeild higher
utility scores than those of the EQ-5D-3L.

Like several previous studies''® 2239, our study also showed
that by adding two more levels of severity to the EQ-5D-3L
could reduce the ceiling effect of the EQ-5D-5L since the
ceiling effects of the EQ-5D-5L and the EQ-5D-3L were 46.3%
and 49.9%, respectively. However, no floor effects were not
detected because a majority of the recruited participants

(90.3%) reported themseleves as healthy.

Participant
L EQ-5D-5L EQ-5D-5L EQ-5D-5L . .
characteristics EQSDSL  TOmodel)  (DCEmodel)  (Hybridmodel) A Our study also revealed that the utility scores derived from
Sex (Ref: Male) . .
the VAS (direct method) were lower than those obtained from
Female -0.095* -0.059* -0.045* -0.056* -1.427
(0.178,-0013) " (0.107, -0.011)  (-0.084,-0.006) ~(-0103,-0.009) (45691715  photh EQ-5D-3L and EQ-5D-5L (indirect method). Similar to the
Age -0.016 -0.003 -0.002 -0.003 -0.525
(-0.045,0.013) (0,020, 0.014)  (-0.016,0.012)  (-0.019, 0.014)  (-1.660, 0.609) previous study conducted with IocaIIy advanced cervical
Smoking (Ref: Non-smokers) . (19) e .
Smokers 0130+ Py 0057+ 0069+ 1749 cancer patients'™™, it showed that the utility scores obtained
(-0.238, -0.022)  (-0.135, -0.008)  (-0.109, -0.005)  (-0.131, -0.008) (-6.062, 2.564)
i ) from the VAS and TTO were lower than those of the EQ-5D-
Alcohol (Ref: Non-drinkers)
Prinkers 0001 oot 0013 0013 2567 5L questionnaire. Therefore, the utility score from the direct
(-0.074, 0.075)  (-0.026, 0.061)  (-0.023, 0.049)  (-0.029, 0.056) (-5.455, 0.322)
Reported comorbidities (Ref: None) elicitation method may be lower than those from the indirect
Yes 0.060 0.017 0.014 0.016 0.444 19
(-0.058,0.178)  (0.051,0.084)  (-0.041,0.070) (-0.050,0081) (-4.112,50000 Method in the Thai population. Similar to the previous StUdy( ),
AIC 403.442 149.281 67.903 144.142 3059.397 .
Bl 431,258 177098 95.719 171959 3087214 our study also revealed that the EQ-5D-5L DCE model yeilded
* P-value < 0.05. . e
AIC: Alkaike Information Criterion, BIC: Bayesian Information Criterion the hlgheSt Utlllty SCOreS Compared to the Other tWO EQ_SD_SL
models because the EQ-5D-5L DCE model has the smallest
coefficients compared to other two elicitation methods
especially for the dimensions of PD and AD for all five severity
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(18) QOur participants also reported themselves as having

levels
health problems especially for the severe and extreme
problems for the dimensions of PD and AD, resulting in the
highest utility scores obtained from the EQ-5D-5L DCE model.

As expected, excellent agreement (ICCs 2 0.90) was
observed among the set of EQ-5D-5L approaches because
the three EQ-5D-5L models were designed by the EQ-VT
protocol for EQ-5D-5L valuation study among the general Thai
population.!'® Moreover, the Hybrid model is generated by
combining the EQ-5D-5L ¢TTO model and EQ-5D-5L DCE
model, resuling in excellent agreement among the three EQ-
5D-5L models. Similar to the previous study('®, poor to
moderate agreements between the direct method (VAS) and
indirect method (EQ-5D-5L and EQ-5D-3L) were detected.
Again, it may be due to different valuation methods might
account for this phenomenon in that the indirect method
requires the respondents to rate their current health status
through the predefined health dimension in the questionnarie,
while the direct method requires the respondents to rate their
health status into one value by considering all health aspects
which may influence on their current health status.

Similar to previous studies ©?* 22 both EQ-5D-3L and EQ-
5D-5L showed that significant decreases in the uility scores
were observed among females and smokers implying that
both EQ-5D-3L and EQ-5D-5L could discriminate the utility
scores for gender and smoking status among undergraduate
students. Therefore, the interventions are urgently needed to
tackle the respondents with some sociodemographic factors
such as female and smokers, which independently or in
combination associated with utillity loss among undergraduate
students. Similar to known-group results from the previous
study®®?, the coefficients of EQ-5D-3L were slightly higher than
those of the EQ-5D-5L for smoking status and gender
variables, which may imply that the magnitude of decreases
in utility scores derived from the EQ-5D-3L were higher than
that of the EQ-5D-5L. We reasonsed that the EQ-5D-3L has
three response options contributing to lower utility scores
when the respondents rated themselves as having health
impairments compared to the EQ-5D-5L.

Nonetheless, our study did not show the significant
decreases in utility scores obtained from five elicitation
approaches between respondents with/without health
comorbidies. It may be due to the fact that most of the
respondents reported themselves as healthy, and only a few

participants (9.7%) indicated themselves with some health
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comorbidities. Notably, most of the respodents with health
comorbidities reported themselves as having allergic rhinitis
(54%) which is an acute disease and might not be active
during the interviews. Moreover, known-group validity showed
that age was not associated with the utility scores from all five
approaches because the age range of undergraduate students
was quite narrow (18 and 24 years old), and most reported
themselves as healthy. Therefore, the differences in utility
scores were not observed among this age range of the
participants.

An unexpected association of the utillity scores derived from
both EQ-5D-5L and EQ-5D-3L was observed for the
drinkers/non-drinkers group because it showed that the utility
scores derived from both EQ-5D-5L and EQ-5D-3L for non-
drinker were lower than those of drinkers. It seems to be a
specific characteristic of the general Thai population because
a previous study also showed that the utility scores from both
EQ-5D-3L and EQ-5D-5L for drinkers were higher than those
the EQ-VAS scores

22, 36)  Nevertheless,

of non-drinkers!
showed otherwise. It may possibly due to the fact that the VAS
might only reflect the altered health perceptions for
respondents rather than their real health status or health
changes.®” 3® However, the known-group analysis on alcohol
consumptions and age of the participants deserves to be
reinvestigated in the general Thai population.

The psychometric results showed that the utility scores
elicited from the EQ-5D-5L (DCE model) was the best
elicitation method because it could discriminate utility scores
between predefined subgroups, and it has lower ceiling effect,
AIC and BIC values than other elicitation methods Therefore,
it implies that the EQ-5D-5L (DCE model) approach should be
used to elicit the utillity scores among undergraduate students
or general population who aged less than 25 years old.
However, this study did not investigate some psychometric
testing including test-retest reliability and responsiveness. To
confirm this finding, a full psychometric testing for the utillity
scores from these five approaches should be therefore
investigated with the larger sample size , and more varied
health conditions of general Thai population for the future
studies.

There are some limitations to be addressed in this study.
Firstly, other elicitation approaches used to elicit the utility
scores including SG, TTO or other health-preferenced based

instruments (Short-Form-6 Dimension) were not employed, so

future studies should investigate the differences of utility
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scores obtained from those approaches and impact of those
differences on economic analyses. Secondly, this study was

conducted with undergraduate students and most reported

3.
themselves as healthy, so future study investigating the
differences of utility scores derived from various elicitation 4
methods with a more varied population should be greatly
encouranged. Thirdly, only known-group validity and celing >
effects were investigated, so a full psychometric testing for the
utillity scores from these five approaches should be
reinvestigated with the larger sample size among the more 6.
varied health conditions of general Thai population in the ;
future studies.

These preliminary results suggest that the EQ-5D-5L yielded
highest utility scores followed by the EQ-5D-3L and VAS, and
EQ-5D-5L DCE model yielded the highest utility scores among 6
three EQ-5D-5L models. Poor agreement of the utility scores
from direct and indirect elicitation method was found which 9.
indicates that both direct and indirect approaches cannot be
used to elicit the utility scores interchangeably. Furthermore,
the known-group analysis showed that decreases in utility 10.
scores were found among female and smokers, which
highlights the required health interventions for prevention or
alleviation on undergraduate students’ health. Based on the .
psychometric performance, the EQ-5D-5L (DCE model) is 12.
recommended to use for eliciting utility scores because it can
discriminate utility scores between predefined subgroups, and
it has lower ceiling effect, AIC and BIC values than other
elicitation methods However, a full psychometric testing for the 13'
utillity scores from these five approaches should be 44
reinvestigated with the larger sample size among the more
varied health conditions of general Thai population for the
future studies. 15
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