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Abstract

Background and Objectives Methods for estimating health values in adult populations are well developed, but lag behind in
children. The EuroQol standard protocol to arrive at value sets for the youth version of the EQ-5D-Y-3L combines discrete
choice experiments with ten composite time trade-off values. Whether ten composite time trade-off values are sufficient
remains to be seen and this is one of the reasons the protocol allows for experimental expansion. In this study, 23 health
states were administered for the composite time trade-off. This methodological research is embedded in a study aimed at
generating a representative value set for EQ-5D-Y-3L in Indonesia.

Methods A representative sample of 1072 Indonesian adults each completed 15 discrete choice experiment choice pairs via
face-to-face interviews. The discrete choice experiment responses were analysed using a mixed-logit model. To anchor the
discrete choice experiment values onto the full health-dead quality-adjusted life-year scale, composite time trade-off values
were separately obtained from 222 adults living in Java for 23 EQ-5D-Y-3L states. The derived latent discrete choice experi-
ment values were mapped onto the mean observed composite time trade-off values to create a value set for the EQ-5D-Y-3L.
Linear and non-linear mapping models were explored to estimate the most efficient and valid model for the value set.
Results Coefficients obtained from the choice model were consistent with the monotonic structure of the EQ-5D-Y-3L
instrument. The composite time trade-off data showed non-linearity, as the values for the two worst states being evaluated
were much lower than predicted by a standard linear model estimated over all composite time trade-off data. Thus, the non-
linear mapping strategies with a power term outperformed the linear mapping in terms of mean absolute error. The final
model gave a value range from 1.000 for full health (11111) to — 0.086 for the worst health state (33333). Values were most
affected by pain/discomfort and least by self-care.

Conclusions This article presents the first EQ-5D-Y-3L value set for Indonesia based on the stated preferences of adults
asked to consider their views about a 10-year-old child. Mapping the mixed-logit discrete choice experiment model with
the inclusion of a power term (without a constant) allowed us to generate a consistent value set for Indonesian youth. Our
findings support the expansion of the composite time trade-off part of the EQ-5D-Y valuation study design and show that it
would be wise to account for possible non-linearities in updates of the design.

Key Points for Decision Makers

An EQ-5D-Y-3L value set for Indonesia is now available
and can be used for cost-utility analyses and health-
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1 Introduction

Generic measures of health-related quality of life, accompa-
nied by preference weights (values), are increasingly used
in healthcare decision making [1]. These values reflect the
health-related quality of life of the patient reporting that
health state, based on social preferences derived from a sepa-
rate ‘valuation study’ [2]. These values can be combined
with survival data to calculate quality-adjusted life-years
(QALYs). The QALY is a preferred outcome in economic
evaluations of healthcare interventions. The methodology
for estimating health state values in adult populations is
well developed, with the inclusion of detailed guidelines by
many international agencies, such as the National Institute
for Health and Care Excellence [3] and the International
Society for Pharmacoeconomics and Outcomes Research
[4]. In contrast to adult health valuations, there is consider-
able debate about basic aspects of the most opportune ways
to measure and value child health.

This debate can be illustrated in the study of Ungar [5],
and the review by Rowen et al. [6], where these two papers
describe the challenges faced in valuing health states for
children. These challenges concern who should evaluate
the health states (children or adult), which age of children
and the method used to elicit preferences. Some researchers
use visual analogue scales to arrive at values [7]; others use
discrete choice experiments (DCEs) [8] or time trade-off
(TTO) and the Standard Gamble [9]. Notably, many valua-
tion studies use a mix of methods, where most health states
are valued utilising a method that is potentially more readily
understood by respondents, such as visual analogue scales
and DCEs [8], and then these values are adjusted with, or
‘mapped’ onto more complex valuation methods, such as
TTO and Standard Gamble, to place the values onto the full
health (1) to dead (0) scale required for the estimation of
QALYSs in economic evaluations [10, 11].

This ‘two-step approach’ is said to reduce the complex-
ity of the task in valuing children’s health for the responder.
Moreover, the two-step valuation approach reduces the expo-
sure of responders to questions concerning life and death, as
is the case with TTO and Standard Gamble. Such reduced
exposure to questions concerning life and death is believed
to reduce anxiety and increase acceptability during the inter-
view process [8], thus avoiding the death scenario for chil-
dren. This two-step approach comes with the disadvantage
that the model to arrive at the final values for all health states
becomes more complex and depends on more assumptions.
One of the assumptions is that one can validly scale the
DCE scores onto a TTO scale where 0.00 is the value of
dead and 1.00 the value of full health, where only a limited
number of TTO health states is available. For example, when
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the data distribution is linear, then simple anchoring using
only the worst health state (33333) is possible. This is a
simple solution, but it can also be considered as risky, given
that the values for severe health states have the highest vari-
ance, leaving a risk of misprediction of the scale due to the
high variation in values for state 33333. In light of this risk,
the EuroQol group has proposed a standard two-step DCE/
TTO valuation protocol for the EQ-5D-Y-3L incorporating
the suggestion of ten composite TTO (cTTO) states [12].
Whether ten health states are sufficient remains to be seen,
and this is one of the reasons the standard valuation protocol
allows for the experimental expansion.

In our investigation, we used five health states from the
standard protocol and extended the design by adding 18
cTTO health states to give a total of 23 cTTO states. One
might expect when the relationship between DCE and cTTO
is simple and linear, the additional cTTO values add little to
the validity of the model that generates values for all health
states. However, when the relationship is more complex,
for example when the relation between cTTO and DCE is
concave or convex, the number of health states with cTTO
values and the choice of the health states will determine
whether a valid model can be constructed. Under these con-
ditions, having more health states means a better estimation
of the relation of DCE and cTTO and such observations will
also be of value for the future youth valuation study.

Currently, there are several approaches to model values
derived from EQ-5D valuation studies, for example model-
ling the cTTO values in isolation, hybrid modelling [13],
where the cTTO and DCE data is modelled jointly, or ‘map-
ping’, where the DCE data are modelled, and a mathematical
relation between the cTTO and DCE data is inferred using
some type of regression model. The research question above
is embedded in an effort to arrive at the first representative
value set for the EQ-5D-Y-3L for Indonesia.

2 Methods
2.1 Instrument
2.1.1 EQ-5D-Y-3L

EQ-5D-Y-3L is a generic instrument developed by the Euro-
Qol Group to measure the health-related quality of life in
children and adolescents. There are five dimensions: mobil-
ity (walking about), looking after myself, doing usual activi-
ties, having pain or discomfort, and feeling worried, sad or
unhappy. In the standard 3L version, the response format
has three severity levels: no problems, some problems and
many problems [14].
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2.2 Valuation Tasks

The EQ-5D-Y-3L valuation protocol suggests using DCE
as the method to generate the ‘latent’ scale values, that is,
the relative distance between points on the scale. A detailed
description of that design has been provided by Ramos-Goiii
et al.

The DCE design consists of ten blocks of 15 pairs of
health states valued in a population not less than 1000
responders [12]. In each block, the health state pair presen-
tation order was randomised, as well as the left/right pres-
entation. Attribute level overlap was imposed on the design
where, in each choice task, two attributes were presented
at the same level in both alternatives. To help responders
identify level severity, color coding was applied on the pre-
sented task. The darker the grey color, the more severe the
levels are. This method can reduce attribute non-attendance
and make the task easier, as suggested by Jonker et al. [15].
The valuation protocol allows DCE data to be collected from
other participants who do not complete the cTTO tasks,
increasing administrative efficiency. The framing of the DCE
task is: “Considering your views for a 10-year-old child,
which health state do you prefer?”. As DCE produces values
on a latent scale, an additional method is needed to arrive at
the full-health to dead QALY scale where 1 represents full
health, and O represents dead. Thus, values below 0 mean
health states that are considered worse than dead.

Composite time trade-off combines a conventional TTO
to elicit values for states regarded better than dead and a
lead-time TTO for states worse than dead [16]. Respond-
ents for cTTO were different than DCE respondents and
independently obtained from the study sample. The cTTO
values were collected for 23 health states grouped into two
blocks in computer-assisted personalised interviews. The
preliminary protocol recommended to collect cTTO values
for ten states from 200 individuals (200 observations/state).
We opted to double the number of states and to reduce the
number of observations per state to 100. A previous cal-
culation for the EQ-5D-5L protocol showed that the mini-
mum sample size required was 100 observations per block
to reach the desired standard error of 0.01 [13, 17]. While
the reduced number still lowers the reliability of each data
point, the higher number of health states also reduces the
risk of model specification issues because the analyst has
more options to verify that the assumption of the specified
mapping function is correct.

The 23 health states for the cTTO task were selected
based on the following considerations:

e We included 18 health states that represent an orthogonal
array. Orthogonal designs have been shown to provide an
adequate basis for modelling health state values [18].

e The orthogonal array concentrated on moderate health
states; hence we added two health states; 33332 and
32232, to balance the design. These two states have a
high level sum score, which is the sum of the levels of
the EQ-5D-Y-3L dimensions, which can be considered a
crude measure of health state severity. State 33332 has
level sum score 14, and state 32232 has level sum score
12. The level sum score ranges from 5 to 15, for which
we defined into three groups: mild, moderate and severe.
We considered states with level sum scores of 5-7 to be
mild, as these states have a maximum of one level 3 on
a dimension, or two level 2s. We considered level sum
scores of 13—15 to be severe, as this meant the health
states would have 3 level 3s, meaning many problems,
on at least three dimensions. The remaining states were
categorised as moderate. Therefore, both of the added
states could be considered relatively severe in terms of a
level sum score.

e We added five of ten health states suggested by Ramos-
Goiii et al. [12] to provide observations that can be
directly compared to data collected in other countries.
Two of these health states overlapped with the selected
health states, leaving the design with 23 health states as
a final design. Details of the health state can be seen in
Table 1.

The framing of the cTTO task in the EQ-5D-Y-3L valu-
ation is “Considering your views for a 10-year-old child.
What do you prefer Life A, Life B, or Life A and B are about
the same?”. For health states considered better than dead,
life B referred to 10 years of impaired health and life A
referred to life in full health, and the length of life was varied
over a series of questions until an indifference was reached.
If respondents indicated that the health state was worse than
dead (below 0), they were offered a slightly different ques-
tion: the lead-time TTO. Life B was still characterised as
10 years in that impaired state but preceded by 10 years in
full health, making the total lifespan 20 years. After valu-
ing all health states, the responses elicited were fed back
to respondents to verify their agreement with the severity
ordering of the health states that was inferred from their
responses.

2.3 Data Collection

The protocol suggests sample sizes for the DCE and ¢cTTO
tasks of N = 1000 and N = 200, respectively [12]. Discrete
choice experiment data were collected using a paper-based
survey, face-to-face, to reach people with low educational
backgrounds who usually had limited access to the Internet.
A 1-day workshop was held to train eight DCE interviewers
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Table 1 Block design for time trade-off

Block 1 Level sum  Severity Orthogonal Valuation Block 2 Level sum  Severity Orthogonal Valuation
score protocol score protocol

11112 6 Mild No Yes 11121 6 Mild No Yes
11113 7 Mild Yes No 21131 8 Moderate Yes No
23111 8 Moderate Yes No 12123 9 Moderate Yes No
32211 9 Moderate Yes No 31221 9 Moderate Yes No
13212 9 Moderate Yes No 11232 9 Moderate Yes No
13321 10 Moderate Yes No 12331 10 Moderate Yes No
21322 10 Moderate Yes No 22312 10 Moderate Yes No
22232 11 Moderate No Yes 22223 11 Moderate Yes Yes
31313 11 Moderate Yes No 32132 11 Moderate Yes No
33122 11 Moderate Yes No 32232 12 Moderate No No
33332 14 Severe No No 23233 13 Severe Yes No
33333 15 Severe Yes Yes 33333 15 Severe Yes Yes

The choice of the health states was based on the five health states of the protocol, 18 health were chosen on the basis of estimation of an orthog-
onal design (of which some were already included in the minimal protocol sample), and two severe health states were added, as the ends of the
scale tended to be under-represented by orthogonal designs. Given that 33333 is in both blocks of 12, we end up with 23 unique health states

for data collection. After the workshop, interviewers con-
ducted a pilot interview with three respondents with various
socio-economic backgrounds. We determined the minimum
interview time and daily interview target for interviewers
based on the pilot. Data collection was held between 4
August, 2019 and 14 November, 2019. Interviewers were
divided into two teams and moved from one city to another.
Respondents received Rp 35.000 (equal to 2 euros) for their
participation.

Training for the cTTO interviewers consisted of three
sections: (1) experiencing the cTTO interview both as
interviewer and respondent; (2) theory; and (3) pilot. Three
pilot rounds were conducted with five respondents per
round per interviewer. Their experiences were discussed,
and feedback was given on their performance. After all the
interviewers met sufficient performance levels, data collec-
tion commenced. Composite time trade-off data collection
was conducted between 6 August, 2019 and 2 September,
2019. Local people brought the respondents to the interview
site. By conducting the data collection together, interview-
ers could share their experiences daily and improve their
performances. Feedback was given every ten interviews.
Respondents received Rp 100.000 (equal to 6 Euros) for
their participation. The samples used for the DCE and cTTO
were mutually exclusive and collected independently. Ethi-
cal approval was obtained from the Health Research Ethics
Committee, YARSI University, Indonesia (117/KEP-UY/
BIA/VII/2019).

2.4 Respondents

Multi-stage stratified quota sampling was used to select a
representative sample for the collection of DCE responses.

A\ Adis

Quotas were defined by: living area (urban/rural), age (17-30
years/31-50 years/above 50 years), sex (male/female) and
level of education (primary/middle/high). The combination
of these characteristics resulted in 36 quota groups. Over the
complete sample, thus independently of the 36 quotas, we
took the proportion of religion (Islam/Christian/Others) and
living place (Jawa/Sumatera/Sulawesi/Kalimantan/Other)
into account as a second stage. Respondents should have
spent at least half of their life on a particular island to rep-
resent the local societies. The predefined quotas were based
on the Indonesian Bureau of Statistics [19].

The DCE interviews were conducted in 14 cities and their
rural surroundings, located on different islands in Indone-
sia. Interviews were held in public places such as mosques,
universities, and markets. For the cTTO, data collection
took place on Java, the most populous island in Indonesia,
in one city (Jakarta) and one rural area (Bandung district).
Respondents were selected based on their living area (urban/
rural) and sex (male/female).

2.5 Quality Control

The cTTO data were collected using EuroQol Portable
Valuation Technology software, obtained from the EuroQol
Group, to present the cTTO task and store the data. [12]. The
EuroQol Portable Valuation Technology software is similar
to the EQ-VT software, but is constructed using Microsoft
Powerpoint, and is able to run without being connected to the
Internet. Therefore, it is easier to use in areas where Internet
connectivity is limited. The data produced were monitored
in real-time following the EuroQol quality control procedure,
in order to provide interviewers with feedback on their per-
formances and to promote data quality. The quality control
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process consisted of minimum quality criteria and cyclical
feedback to improve interviewers’ skills, as described by
Ramos-Goili et al. [20]. Weekly meetings were organised to
discuss the quality control reports with the EQ-VT support
team. The minimum quality criteria for each interview were:

1. Time spent in the wheelchair example should be at least
3 min.

2. The interviewer should explain the worse than death ele-
ment in one of the wheelchair examples.

3. On average, at least 30 s should be spent on each cTTO
task.

4. The value for the state ‘33333 should be the lowest or
less than 0.5 higher than the state with the lowest value.

If any of these criteria were not met, the interview was
‘flagged’ as an indication of poor quality. Feedback was
given to improve interviewer performance. The interviewer
could terminate the interview or exclude respondents in the
following circumstances. (i) The interview was terminated
if respondents were unable to understand the cTTO task dur-
ing the practice session, (ii) data were excluded from the
analysis if respondents refused to trade any life-years for
children. Although non-trading could reflect true preferences
of responders, it could also indicate that responders did not
comprehend the task as intended. Because of the ambiguity
revealed in the responses, we decided to exclude these from
the data. (iii) The interview was terminated if respondents
were unable to differentiate between the levels of severity
on the dimensions. The quality control report was prepared
once per week.

In this study, the DCE survey was administered via
face-to-face interviews. Based on our trial, it was consid-
ered implausible that respondents could validly respond to
the DCE trade-offs in less than 300 s. Interviews display-
ing less time than this minimum duration were evaluated to
check whether they were administered thoroughly. To make
respondents familiar with the DCE task, two DCE practice
tasks were provided at the beginning of the questionnaire.
The first was a choice pair of common chronic diseases in
Indonesian children, namely asthma and malnutrition. We
framed the child’s health using the EQ-5D-Y-3L problem
and dimension levels. The second practice task was the EQ-
5D-Y-3L choice pair 21121 vs 11122. If respondents under-
stood the practice task, the interview proceeded to the DCE
task. To check for respondents’ attentiveness, we placed one
dominant pair between DCE tasks. If respondents failed to
give a logical answer, the interviewer confirmed their answer
and re-explained the instruction. If the illogical response per-
sisted, such responses were excluded from the DCE analysis.

2.6 Analysis

The analysis consisted of a two-step approach. First, we
modelled the DCE responses to produce values on a latent
scale using a mixed-logit model. The mixed-logit model
assesses unobserved preference heterogeneity by allowing
the model parameters to vary across individuals [21]. Sub-
sequently, we estimated a mapping function to map the DCE
derived values onto the observed mean cTTO values.

We explored two methods of anchoring the DCE data
onto the cTTO data: (1) linear mapping and (2) non-linear
mapping. The mapping employed a regression model to
model the relationship between the predicted DCE values
and the mean observed cTTO values for each health state
included in the ¢cTTO design. Two different mapping models
were applied: a linear mapping strategy that took the form of
Eq. 1, and a power model taking the form of Eq. 2.

Verro, = Yo+ 71 Vb, (1

5
Verro, =70 + (1 Vice, ) 2

Here, Vi1, is the mean observed value for health state
k in the ¢TTO and Vpcg, is the predicted value in the DCE
models for the same health state k. y,, is the regression inter-
cept and y, is the slope between the cTTO and DCE values.
o is a power parameter that may adjust for any possible non-
linearity in the relation between the cTTO and DCE data.
Each of these models was estimated including and excluding
the regression intercept y,,. To ensure ease of analysis, the
cTTO and DCE data were structured as ‘disutilities’ rather
than utilities, which meant that both of these data sets were
scaled with O being the lowest value, and all other values
being positive and indicating greater disutility.

2.7 Model Selection

Model selection was evaluated based on the logical con-
sistency and degree of agreement between predicted and
observed cTTO values as assessed by the mean absolute
error. Logical consistency implies that models should not
show any inconsistent patterns in the estimated coefficients,
for example, level 3 mobility being assigned less disutility
than level 2 mobility. Further, we expected the models to
produce an intercept close to the value range of a QALY (0.0
= value of dead to 1.0 = value of full health). For example, if
the intercept predicted a value for the best health states and
mild heath states to be above 1.0, this would be considered
a misprediction. A lower mean absolute error would indicate
better accuracy of the model.
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Table 2 Characteristics of study respondents compared to the general population

Characteristics c¢TTO study sample DCE study sample Indonesian general popu- Differences between DCE
N=222 N=1072 lation, % sample and general popula-
n (%) n (%) tion, %

Residence

Urban 112 (50.5) 536 (50) 53.30 +33

Rural 110 (49.5) 536 (50) 46.70 -33
Sex

Female 113 (50.9) 532 (49.6) 49.65 +0.05

Male 109 (49.1) 540 (50.4) 50.35 —-0.05
Age, years

17-30 88 (39.6) 423 (39.5) 36.08 +3.42

31-50 86 (38.7) 431 (40.2) 40.85 —0.65

> 50 48 (21.6) 211 (19.7) 23 +3.3

Missing - 7(0.7%) - -
Education

Low 10 (4.5) 527 (49.2) 50 +0.8

Middle 160 (72.1) 372 (34.7) 35 +0.3

High 52 (23.4) 171 (16) 15 -1
Living places

Java 222 (100) 607 (56.6) 56.81 +0.21

Sumatera - 244 (22.8) 21.63 - 1.17

Sulawesi - 81 (7.6) 7.33 -0.27

Kalimantan - 60 (5.6) 6 +04

Others - 80 (7.5) 8.2 +0.7
Religion

Islam 216 (97.3) 925 (86.3) 87.18 +0.88

Christian 6(2.7) 103 (9.6) 9.86 +0.26

Others 44 (4.1) 2.96 -1.14

c¢TTO composite time trade-off, DCE discrete choice experiment

3 Results
3.1 Respondent Characteristics

There were 1090 respondents who completed the DCE inter-
view, and 228 respondents who completed the cTTO inter-
view. We excluded 18 DCE respondents as they failed the
logically dominant pair check. Six cTTO respondents were
excluded, two because of non-trading and four as they were
unable to understand the task.

Characteristics of the final sample were similar to the
Indonesian population in terms of residence, sex, age and
education, with an absolute difference of less than 5%. In the
final sample, respondents’ living places and religion were
representative of the general population (see Table 2).

3.2 DCE Model

Table 3 shows the result from the DCE mixed-logit model.
The coefficients were logically ordered, with all coefficients
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statistically significant at the 0.01 level. Pain/discomfort
received the largest weight, followed by mobility, usual
activities, worried/sad/unhappy and self-care. The overall
fit as assessed by Akaike Information Criteria and Bayesian
Information Criteria shows that all dimensions (levels) indi-
cated a wide variation in preferences among respondents.

3.3 Composite TTO Data Characteristics

The 222 respondents provided 2664 cTTO observations. In
the feedback module, the respondents pointed out 222 (8.3%)
responses that they felt in hindsight did not validly represent
their preferences. There were four responses (0.1%) with
value 0.0, and 238 (8.9%) negative values (Fig. 1). Seventy-
six percent of these negative values were concentrated in
health states 33332 and 33333. The observed means of the
23 cTTO values ranged from — 0.185 for state 33333 to
0.939 for state 11121. Figure 2 shows the mean observed
value for the 23 health states included in the cTTO task.
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Table 3 Mixed-logit discrete choice experiment model

Level Coefficients SE SD p-value
mixed logit

Mobility 2 - 1.257 0.072  0.850  0.000
Mobility 3 —2.161 0.103 0943  0.000
Self-care 2 —0.970 0.066 0.969  0.000
Self-care 3 - 1.711 0.083 1.014  0.000
Usual activities 2 - 1.375 0.060 1.048  0.000
Usual activities 3 - 1.997 0.080 1.265 0.000
Pain/discomfort 2 —1.198 0.055 0.978  0.000
Pain/discomfort 3 -2.173 0.083 1.411 0.000
Worried/sad/unhappy 2 —1.224 0.059 1.069 0.000
Worried/sad/unhappy 3 —1.924 0.078  1.541 0.000
AIC 17257.43

BIC 17802.03

AIC Akaike Information Criteria, BIC Bayesian Information Criteria,
SD standard deviation, SE standard error

15

10

Percent

_—

-1

0 5 1
value

° [LDHTLHLH
-5

Fig. 1 Distribution of composite time trade-off values

Anchoring Results

Table 4 presents the results of four different mapping
functions used to define the relationship between DCE-
derived values and cTTO-derived values. Figure 3 shows
the correspondence between the mapped DCE-derived val-
ues and the observed cTTO values for all tested mapping
functions. The linear models provided reasonable results for
most health states, but correspondence at the extremes of the
scale was a concern (i.e. for mild and poor health states).
The non-linear models provided a markedly better overall fit,
as indicated by higher R-squares and a lower mean absolute
error in Table 3 and as shown in Fig. 3. The power model
with a constant slightly outperformed the power model with-
out a constant in terms of the fit statistics. Nevertheless, we
preferred the latter because the power model with a constant
showed a stronger misprediction for the milder health states

1,00
0,80 Loy

0,60 T x X x X
0,40 : x
0,20

0,00

X

-0,20

MEAN OBSERVED CTTO VALUES

-0,40

11121
11112
11113
23111
21131
13212
32211
12123
31221
11232
12331
13321
21322
22312
22232
31313
32132
33122
22223
32232
23233
33332
33333

HEALTH STATES

Fig.2 Mean observed composite time trade-off (cTTO) values over
the health states

(see Fig. 3c, d). Milder health states are commonly observed
in the general population and patient population [22-24],
hence precise estimation for the milder health states was
prioritised over precise estimates for more uncommon severe
states.

We thus recommend mapping the mixed-logit model to
the cTTO data using non-linear mapping (power without
constant) as the preferred model for the value set for EQ-
5D-Y-3L in Indonesia. This meant that the coefficients of the
latent class model were multiplied by the rescaling param-
eter of the power model without a constant, 0.1048, and
the power of 1.9013 was taken of the sum of these rescaled
coefficients, and subsequently subtracted from 1, the value
for full health. This led to the following algorithm for the
value set:

U=1-(0.1317 MO2 + 0.2265 MO3 + 0.1017 SC2
+0.1793 SC3 + 0.1441 UA2 + 0.2093 UA3
+0.1256 PD2 + 0.2277 PD3 + 0.1283 AD2
+0.2016 AD3)!013,

For health state 12312, this meant that the value would
be: U = 1 —(0.1017 + 0.2093 + 0.1283)"°"3, which equals
0.791.

The final model ranged from 1.000 for full health (11111)
to — 0.086 for the worst health state (33333). The model
shows that the most important dimension was pain/discom-
fort, and the least important was self-care.

4 Discussion

Our study aimed to generate an EQ-5D-Y-3L value set for
Indonesia using the standard EuroQol valuation protocol
for EQ-5D-Y-3L, with an extension to the number of cTTO
health states. We collected DCE and cTTO responses, using
the DCE responses as a basis for developing the value set
and the ¢cTTO responses for anchoring. Because the DCE
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Table 4 Estimation results for

) . . Linear mapping Linear mapping (no  Power mapping Power map-
linear and non-linear mapping constant) ping (no
constant)
Intercept —0.1804 - 0.1302 -
Coefficient 0.1079 0.0794 0.1012 0.1048
Power - - 2.7363 1.9013
R-squared 0.827 0.926 0.9856 0.9773
MAE 0.0853 0.0916 0.0458 0.0598
MAE mean absolute error
Fig.3 Scatterplots for mapping 8w 8w |
strategies. Dashed lines spring =3 =l
from the origin to the worst O - S o ™
health state. Solid lines rep- 5 s . e 57 -
resent the mapping strategies. LR A .-1”‘ b4 e g
¢TTO composite time trade-off, § % ’/;M §xn_ i - - ..1""/‘/
DCE discrete choice experiment S :,.:/'”' = P /-:’3—‘/":; *e
§w §. | =
e T T T T = T T T T T
0 2 4 6 8 0 2 4 6 8
Predicted DCE values Predicted DCE values
a Linear Mapping b Linear mapping with suppressed constant
3w | &
S~ pr
g g
o b d o
= B
o - L o
2 T & 2
c 2T et c
g od -~ e Wlt) 4
= T T T T T = T T T T T
0 8 8

¢ Power function mapping

responses were obtained on a latent scale, they were mapped
onto the cTTO responses. This paper reports upon two types
of mapping functions tested to transform DCE responses:
linear mapping and non-linear mapping (power model). As
we had more than twice the number of cTTO health states
than the standard protocol, it was clearly visible that a non-
linear mapping function without a constant was the prefer-
able model, based on a good model fit and adequate perfor-
mance on all parts of the severity scale.

One of the big challenges that we faced for the joint
analysis of DCE and cTTO was the non-linearity observed
in our ¢cTTO data. In the published EQ-5D-Y-3L valuation
studies, linearity was observed in the distribution of mean
cTTO values [25-28]. Thus, joint analysis can be undertaken
in a variety of ways including mapping, hybrid modelling or
anchoring on 33333. In our study, we had fewer options. The
limited number of cTTO data points available, particularly
for severe states where the distribution bends the most, made
it hard to identify what model specification, in this case of
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2 4 6
Predicted DCE values

2 4 6
Predicted DCE values

d Power function mapping with suppressed constant

the mapping function, was appropriate. The amount of cTTO
data was too limited to serve as a basis for a value set, both
because the sample was not representative and because the
selection of cTTO states was tailored to estimation of the
rejected main-effect additive linear model. Hybrid modeling
was not an option because of the imbalance in the number
of DCE (1072 x 15 = 16080) and cTTO (222 x 10 = 2220)
observations. Thus, the hybrid model yielded an estimation
that almost totally relies on the DCE model (see Appen-
dix 1), which did not reflect the scale use of the respondents
in the cTTO task. Mapping strategies, linear and non-linear,
appeared to be viable anchoring strategies instead, and the
non-linear mapping appeared to predict the relation between
the ¢cTTO and DCE data with the smallest error. Choos-
ing non-linear mapping is not without drawbacks. Under
the assumption that DCE and cTTO produce interval scales,
only linear transformations are allowed to maintain the inter-
val scale properties for the combined cTTO/DCE scale.
However, the linear mapping approach either produced some



EQ-5D-Y-3L Value Set for Indonesia

S165

values above 1 for mild health states or mispredicted the
severe states by a difference of 0.4, which can be considered
as too large. Thus, although our final model violated the
interval scale assumption, we considered this as a prefer-
able solution to increase the fit between the DCE and cTTO
data. The ordering of the estimated health states on the util-
ity scale was preserved under the transformation chosen to
anchor the health states on 0.0 as the value of dead and 1.0
as the value of full health. It was helpful that we utilised
23 instead of ten cTTO health states, as this better marked
the differences between the linear and non-linear mapping.
Even with 23 health states, critics may argue that two outlier
observations supply a narrow basis for our decision.

A broader issue raised by our results is a concern about
the commensurability of the cTTO-derived and DCE-
derived values, as these methods produced different results
that forced a choice between the two methods. The decision
to select the mapping function that best approximated all
observed cTTO values was a matter of judgement. One rea-
son for making cTTO values the target is that cTTO values
reflect a direct trade-off between time and quality of life,
similar to the QALY. With DCE, we must assume that the
‘values’ derived from DCE relate to time in the same way,
while to date, evidence is lacking that this has indeed been
the case. More reflection is needed on reasons why the DCE
and cTTO results did diverge, and on possible implications
for a protocol requiring input from both methods.

This study had several limitations. First, although we
adopted a larger cTTO design than suggested [14], we would
have benefited from a larger design. When the study was
planned, it was expected that our cTTO design would enable
us to produce a cTTO value set without using the DCE data
[29], and we could then avoid the discussion above. However,
this assumed that a main effects model would be adequate; the
c¢TTO design was too small to explore other model specifica-
tions. The distribution of cTTO responses showed a remark-
able pattern where the value for the two worst states was much
lower than the other observed values (see Fig. 2). Unfortunately,
where the curves bent the most, few cTTO values were gath-
ered. Second, participants who completed the DCE and cTTO
tasks were sampled in a different way. Age, sex, residence, edu-
cation level, religion and geographical location were considered
in the DCE sampling approach, whereas all cTTO data were
sampled in one location (Java) using quotas based on age and
sex. In this respect, the DCE values were more representative
of the Indonesian adult population.

Comparing our findings with the recent adult EQ-5D-5L
valuation in Indonesia, the negative values on the cTTO
observed scores of the EQ-5D-Y-3L valuation were much
smaller (2.5% compared with 35.4%) [30]. The dimension
importance was also different: the most important dimen-
sion for children was pain/discomfort, while for adults, pain/
discomfort was the least important. Because there has been

a limited number of youth valuation studies published to
date, we do not yet know whether this result was specific
for the Indonesian population. In any case, these differences
between adult and youth values justify separate value sets.

5 Conclusions

This article presents the first EQ-5D-Y-3L value set for Indo-
nesia that employs an adult perspective. Mapping the mixed-
logit DCE model including a power term (without a con-
stant) allowed us to generate a consistent Indonesian youth
value set. Our findings support the expansion of the cTTO
section of the EQ-5D-Y valuation study design and show
that it would be wise to account for possible non-linearities
in updates of the design.

Appendix 1

Level Coefficients SE  p value

Hybrid modelling
Mobility 2 0.085 0.004 0.000
Mobility 3 0.164 0.005 0.000
Self-care 2 0.064 0.004 0.000
Self-care 3 0.125 0.004 0.000
Usual activities 2 0.096 0.004 0.000
Usual activities 3 0.147 0.004 0.000
Pain/Discomfort 2 0.083 0.003 0.000
Pain/Discomfort 3 0.163 0.005 0.000
Worried/sad/unhappy 2 0.085 0.003 0.000
Worried/sad/unhappy 3 0.137 0.004 0.000

DCE model
Mobility 2 0.085 0.004 0.000
Mobility 3 0.164 0.005 0.000
Self-care 2 0.064 0.004 0.000
Self-care 3 0.125 0.004 0.000
Usual activities 2 0.096 0.004 0.000
Usual activities 3 0.147 0.004 0.000
Pain/discomfort 2 0.083 0.003 0.000
Pain/discomfort 3 0.163 0.005 0.000
Worried/sad/unhappy 2 0.085 0.003 0.000
Worried/sad/unhappy 3 0.137 0.004 0.000

TTO model
Mobility 2 0.066 0.012 0.000
Mobility 3 0.232 0.012 0.000
Self-care 2 0.020 0.012 0.000
Self-care 3 0.172 0.012 0.000
Usual activities 2 0.052 0.012 0.000
Usual activities 3 0.227 0.012 0.000
Pain/discomfort 2 0.088 0.013 0.000
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Level Coefficients SE  p value
Pain/discomfort 3 0.334 0.012 0.000
Worried/sad/unhappy 2 0.088 0.012 0.000
Worried/sad/unhappy 3 0.252 0.016 0.000

DCE discrete choice experiment, SE standard error, 770
time trade-off
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