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Abstract

Objectives To evaluate and compare the test—retest reliability of discrete choice experiments with duration (DCE¢) and
time trade-off (TTO) in the Chinese SF-6Dv2 valuation study.

Methods During face-to-face interviews, a representative sample of the Chinese general population completed 8 TTO tasks
and 10 DCE tasks. Retest interviews were conducted after two weeks. For both DCEprq and TTO, the consistency of raw
responses between the two tests was firstly evaluated at the individual level. Regressions were conducted to investigate the
association between the test-retest reliability and the respondents’ characteristics and the severity of health states. Consist-
ency was then analyzed at the aggregate level by comparing the rank order of the coefficients of dimensions.

Results In total, 162 respondents (51.9% male; range 18-80 years) completed the two tests. The intraclass correlations
coefficient 0.958 for TTO, with identical values accounting for 59.3% of observations. 76.4% of choices were identical for
DCE o, with a Kappa statistic of 0.528. Respondents’ characteristics had no significant impact while the severity of health
states valued in TTO and DCE - tasks had a significant impact on the test-retest reliability. Both approaches produced
relatively stable rank order of dimensions in constrained model estimations between test and retest data.

Conclusions Individual responses of both approaches are relatively stable over time. The rank orders of dimensions in model
estimations between test and retest for TTO and DCE 1, are also consistent. The differences of utility estimation between
the two tests for DCEpq need to be further investigated based on a larger sample size.

Keywords Test-retest reliability - Health state valuation - Discrete choice experiment - Time trade-off - SF-6D - China

Introduction

The quality-adjusted life year (QALY) is regarded as one
of the most important outcomes in economic evaluations
of healthcare interventions [1]. It is calculated by multiply-
ing a quality adjustment weight (or health utility) by life
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of a health state classification system and a corresponding
country-specific health utility value set elicited from a rep-
resentative sample of the general population [1].

The health state utility values have been widely elicited
using cardinal approaches, such as standard gamble (SG) and
time trade-off (TTO) [1, 4, 5]. However, these approaches
are cognitively complex, and respondents might have some
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difficulty in understanding and completing the task, particu-
larly those in vulnerable groups such as the old adults or
children [6]. One of the most recent developments in utility
elicitation is the adoption of the discrete choice experiment
(DCE), especially for online surveys [7-10]. The DCE with
duration (DCErq) approach, a variant of DCE, provides a
novel alternative to elicit the utility values [10, 11]. Unlike
traditional DCE, in which only different hypothetical health
states are presented, DCE requires respondents to further
consider the duration of living in each hypothetical health
state, i.e., it includes quantity vs. quality trade-off in each
task. Consequently, it does not require a separate task to
anchor the latent utility, which remains controversial in the
traditional DCE approach [6, 12]. Compared with the itera-
tive process of identifying the indifference point between
two options in SG and TTO, DCE is usually regarded as
a promising alternative since it only requires respondents to
make ordinal choices [10].

The evidence on reliability is crucial when assessing the
performance of an elicitation approach [1, 13]. Assessment
of reliability commonly refers to two different types of vali-
dation [14]. The first one is called internal reliability which
mainly assesses the homogeneity of multi-item scales and is
not the focus of this study. The second one, test-retest reli-
ability, focuses on the repeatability and stability of measure-
ments. Test-retest reliability is a critical property to ensure
that the elicited societal preference on different health states
is stable over time. So far, the evidence on test—retest reli-
ability of different elicitation approaches, including visual
analogue scale (VAS), SG, TTO, DCE, and DCE, is very
limited [13, 15-20]. Overall, mixed results were found in
the studies that compared VAS, TTO, and SG, based on the
reported intraclass correlation coefficients (ICC) [16-19].
The two studies that compared traditional DCE and TTO
also reported mixed results on test—retest reliability [13,
20]. Currently, no studies compared the test—retest reliabil-
ity of DCEp with other approaches. A summary of exist-
ing evidence on test—retest reliability of different elicitation
approaches can be found in Table 1.

Given the increasing usage of the DCEp, in health state
valuation [21], it is crucial to deepen our understanding of
its test—retest reliability, in particular when comparing to
the traditional approaches such as TTO. This study aimed to
evaluate and compare the test—retest reliability of DCEprq
and TTO based on the SF-6Dv2 valuation tasks among a
representative sample of the Chinese general population.

Methods

This study was part of a larger study that focused on the
valuation of the SF-6Dv2 using face-to-face interviews
among the Chinese general population [22]. More detailed
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descriptions of the design of the valuation study can be
found elsewhere [22].

Instrument

The SF-6D is derived from the Short-Form 36 (SF-36) health
survey [23]. The original health state classification system of
the SF-6D comprises six dimensions with four to six levels
in each, including physical functioning (PF), role limita-
tion (RL), social functioning (SF), pain (PN), mental health
(MH), and vitality (VT), yielding up to 18,000 health states
[23]. Recently, a second version of the SF-6D, SF-6Dv2, was
developed, which revisited the items selected from the SF-36
and modified the ambiguity between dimension levels and
inconsistency of wording in the original version [24]. The
SF-6Dv2 has the same six dimensions with five to six levels
in each dimension, resulting in 18,750 health states in total
[24-26]. The Simplified Chinese version of the SF-6Dv2
was developed after translation and cross-cultural adaption,
and preliminary psychometric testing was conducted among
the Chinese general population [26].

Elicitation tasks design

The composite TTO approach (hereafter TTO) [10, 22,
27-29] and DCErp, elicitation approaches were employed
in this study (Supplementary Fig. 1) [22]. A total of 295
states were selected for TTO tasks, including the six mildest
imperfect states, the worst state, and 288 other states gener-
ated based on near orthogonal arrays using SAS® Studio.
These 288 states were firstly divided into 48 blocks, the
worst state (included in all 48 blocks) and the six mildest
states (each randomly included in eight blocks) were then
added in these blocks. Respondents were randomly assigned
to 1 of the 48 blocks for valuation.

For DCErq tasks, four levels of life duration, i.e., 1, 4,
7, and 10 years, were chosen [22, 25]. The DCEp, tasks,
which consisted of 300 state pairs distributed over 30
blocks, were generated using the balanced overlap method,
with the maximized statistical efficiency according to the
D-efficiency based on Lighthouse Studio 9.6.0 (Sawtooth
Software, Inc) [22, 30-32]. The task order and the left-right
position of health states within each task were all rand-
omized. Respondents were randomly assigned to 1 of the
30 blocks for valuation.

Sample and data collection

Respondents included in this study were recruited from eight
cities and their surrounding rural areas to cover a wide geo-
graphical range with varying economic development stages
in China [22]. A quota sampling method was used to recruit
a representative sample of the Chinese general population
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of the Spanish
population

ICC intraclass correlation coefficients, 770 time trade-off, DCE discrete choice experiment, DCEr discrete choice experiment with duration, VAS visual analogue scale, PTO person trade-off,

SG standard gamble

was held using the same process by the same interviewers. In
the retest interview, respondents were assigned to the same
block of tasks for both TTO and DCEry, with the same
previously described randomization of the order of tasks, as
in the first interview.

Data analysis

Descriptive analyses were first conducted to present the
respondents’ characteristics, as well as the distributions
of both TTO and DCE | data. The utility values of the
respondents' self-reported SF-6Dv2 health states were cal-
culated using the Chinese-specific value set [22]. Then, the
test—retest data for two approaches were analyzed at both the
individual level and aggregate level.

For the DCEqq tasks, a calculation of the “pseudo-
QALY” approach? was employed to present the relative
preference for choice A versus B in each choice pair. The
pseudo-QALY was obtained by multiplying the utility value
of the health state (calculated using the Chinese-specific
DCErq value set of SF-6Dv2 [22]) by the corresponding
life duration. For example, the difference of pseudo-QALY
for choice A (121122 with 4 years) and B (413334 with
1 year) in a DCEp task would be (0.971 * 4)—(0.639 *
1)=3.245 pseudo-QALYs.

Statistical analyses at the individual level

For the TTO data, three evaluations were conducted. First,
the number of respondents changing 0-8 out of their 8
responses between test and retest was investigated. Sec-
ond, the proportion of responses that had different values

! The process of the first interview was as follows [21]: respondents
(1) completed inclusion and quota questions, to confirm s/he was eli-
gible; (2) reported their health using the SF-6Dv2; (3) completed the
TTO and DCEq tasks with the order randomized; and (4) reported
a series of social-demographic characteristics.

2 For traditional DCE tasks, the distribution of relative preference
for choice A versus B could be observed by evaluating the differ-
ence in the severity of the health states (i.e., the severity score of the
health state) included in both choices [13]. However, this approach is
not applicable in this study given there exists additional life duration
dimension in the DCE 1 task.
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between the two tests was evaluated. Any significant dif-
ference in values between test and retest was assessed
applying the Wilcoxon matched-pairs signed-rank test. The
degree of consistency between two tests was also evalu-
ated using the intraclass correlations coefficient (ICC), with
the interpretation of ICC < 0.40 = poor, 0.40-0.59 =fair,
0.60-0.74 = good, and > 0.74 =excellent [36]. Third, the
degree of agreement of TTO observed values between test
and retest was assessed by the Bland—Altman plot.

For the DCErqq data, first, the number of respondents
changing 0-10 out of their 10 choices between test and
retest was investigated. Second, the proportion of choices
that were identical between the two tests was evaluated. The
overall agreement irrespective of respondents and blocks
was calculated, with the good agreement confirmed at>70%
[37]. The kappa (k) statistic was also calculated to provide
the estimation of agreement that is corrected for chance,
with the interpretation (k) < 0.40=1ow, 0.41-0.60 = moder-
ate, 0.61-0.80=good, and > 0.80=excellent [15, 38]. Third,
the proportions of respondents that gave consistent choices
between two tests in different pseudo-QALY's categories
were shown using a histogram.

The performance of test-retest reliability among sub-
groups with different demographic characteristics, the time
intervals and the difference in self-reported utility value
between two tests was also evaluated. Linear regression was
used for TTO data, with the dependent variable being the
difference in observed TTO values between the two tests. A
binary logistic regression model was used for DCEp, data,
in which the dependent variable was measured by whether
or not identical choices were observed between the two tests.
Cluster-robust standard errors were used to account for one
respondent completing multiple tasks.

Statistical analyses at the aggregate level

Considering the relatively small sample size of this study,
constrained main-effect only model specifications were esti-
mated for TTO and DCEy data, respectively. Different
from the main valuation study, in which a set of dummy vari-
ables was used for each dimension [22], here each dimension
was modeled as a continuous variable.

Equation (1) was used to model TTO data:

yv; =a+ pPF + p,RL + p;SF + 4PN + fsMH + VT + ¢

(H
where y; is the disutility value given by the respondent i; «
is the intercept; PF, RL, SF, PN, MH and VT are continuous
variables representing the different levels in each dimension
of SF-6Dv2, assuming linear effect across levels; f are the
estimated coefficients on each dimension; and & is the error
term.

Equation (2) was used to model DCE data:
U = Aot + A PFt; + A,RLt; + A3SFt;

+44PNt; + AsMHit; + A VTt + € 2)
where U, is the binary choice of respondent i for DCEppq
task j; 1 is the life duration, which is modeled as a linear
variable; A is the coefficient for the life duration; PF, RL,
SF, PN, MH and VT are continuous variables representing
the different levels in each dimension, assuming linear effect
across levels (and they were included as interaction terms
with the life duration variable); correspondingly A are coef-
ficients for the interactions; € is the error term.

Both test and retest data for TTO and DCE (g were mod-
eled using the optimal statistical methods that were selected
to generate the Chinese-specific value set of SF-6Dv2 [22].
In brief, the TTO data were analyzed using the random-
effect model; the DCE 1 data were analyzed using a con-
ditional logit model, following the model specification pro-
posed by Bansback et al. [10] and the corresponding method
of anchoring on the QALY scale [10, 39-42]. More detailed
information can be found in the main valuation paper [22].
Owing to the sample size of the retest data, the consistency
between test and retest was mainly focused on the rank
order of SF-6Dv2 dimensions from the model estimations.
The scatter plot was also drawn to visually demonstrate the
degree of consistency.

All statistical analyses were conducted using STATA
15.1. For the comparison of distributions of characteristics
between subgroups, the t-test was used for continuous vari-
ables, while the x? or Fisher exact test was used for categori-
cal variables. A two-tailed p-value <0.05 was considered
statistically significant.

Results
Respondents

Of 178 respondents who consented to participate in the
retest survey, 16 respondents were excluded because they
did not complete the second interview. Consequently, 162
respondents were included in this study. The mean (stand-
ard deviation, SD) interval between the first and the sec-
ond interviews was 15.6 (4.4) days (range 10-33 days). As
illustrated in Table 2, the mean (SD) age of the sample was
44.4 (16.5) years, ranging from 18 to 80 years, 51.9% were
males, and 37.7% lived in rural areas. The distributions of
characteristics of the respondents were similar to those of
the Chinese general population in terms of age, gender, and
proportion of urban/rural residence [33, 34]. The utility
values of self-reported health state using SF-6Dv2 in both
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interviews were 0.868 and 0.872, respectively. The absolute
mean (SD) difference of utility value between the two inter-
views was 0.026 (0.052), with a range of 0-0.428.

TTO data

A total of 1,296 TTO responses were provided by the 162
respondents for each test. Histograms of the TTO observed
values showed a comparable distribution between both
tests (Fig. 1). More than half of the respondents (N=118,
72.8%) changed four or less of their eight responses in the
retest, with only five (3.1%) respondents changing more
than seven responses (Supplementary Table 1). Of the 1,296
responses, 770 (59.4%) were identical between the two tests,
231 (17.8%) increased, and 295 (22.8%) decreased (Sup-
plementary Table 3). While the mean absolute difference
between the two tests ranged from 0 to 0.142 with an aver-
age mean (SD) absolute difference of 0.029 (0.081), there
was only one health state (555655) with a significant change
(»p=0.041) in median value (Supplementary Table 3). The
ICC ranged from 0.500 to 1.000, with a mean ICC of 0.945.
The Bland-Altman plot (Fig. 2) showed that the mean dif-
ference of observed TTO values between test and retest was
0.01. The 95% limits of agreement ranged from —0.17 to
0.19, and 92.2% of points lay within limits.

DCE;qyo data

The DCEp data consisted of 1,620 responses per test.
Histograms of the relative preference for choice A vs. B by
the difference in pseudo-QALYs for the two tests showed a
similar expected distribution (Fig. 1), in which respondents
were always more likely to choose the choice that had a
more pseudo-QALYs. 116 (71.6%) respondents gave three
or fewer different responses among 10 tasks (Supplementary
Table 2). Only two (1.2%) respondents gave seven different
responses, and no respondents gave eight or more different
responses. The overall agreement was 76.4%, with 1,238
of 1,620 responses being identical between the two tests
(Supplementary Table 3). The kappa (k) statistic was 0.528,
which was interpreted as a moderate agreement [15, 38]. As
shown in Fig. 3, the proportions of respondents who gave
consistent choices between two tests in different pseudo-
QALYs categories ranged from 66.7 to 86.4%. A slightly
higher proportion could be observed among categories
with larger differences of pseudo-QALY's between the two
choices.

Subgroup analyses

As illustrated in Table 3, the differences in observed TTO
values between the two tests were not statistically significant

@ Springer

Table 2 The Characteristics of respondents

Characteristics Chinese general ~ Total sample
population® (%) (N=162) N
(%)
Gender
Male 51.2% 84 (51.9%)
Female 48.8% 78 (48.1%)
Age (mean [SD]) NA 44 .4 (16.5)
Age group (y)
18-29 21.5% 43 (26.5%)
30-39 18.7% 16 (9.9%)
40-49 21.1% 31 (19.1%)
50-59 17.1% 28 (17.3%)
>60 21.6% 44 (27.2%)
Education
Primary school or lower 26.2% 56 (34.6%)
Middle school 40.3% 28 (17.3%)
High school 17.2% 33 (20.4%)
College or higher 16.3% 45 (27.8%)
Region
Urban 59.6% 101 (62.3%)
Rural 40.4% 61 (37.7%)
Marital status
Unmarried 18.6% 46 (28.4%)
Married 73.9% 109 (67.3%)
Divorced 2.0% 3(1.9%)
Widowed 5.5% 4 (2.5%)
Health insurance
Urban employee NA 88 (54.3%)
Urban and rural resident NA 65 (40.1%)
Commercial NA 22 (13.6%)
Other NA 3(1.9%)
No NA 3(1.9%)
Employment status
Employed NA 96 (59.3%)
Retired NA 28 (17.3%)
Student NA 25 (15.4%)
Unemployed NA 13 (8.0%)
Monthly income (RMB)
<2000 NA 48 (29.6%)
2000-5000 NA 83 (51.2%)
5000-10,000 NA 21 (13.0%)
> 10,000 NA 10 (6.2%)
Number of chronic conditions®
0 NA 96 (59.3%)
1 NA 40 (24.7%)
2 NA 12 (7.4%)
3 NA 8 (4.9%)
>4 NA 6 (3.7%)
Self-reported SF-6Dv2 utility value® (mean [SD])
Test NA 0.868 (0.115)
Retest NA 0.872 (0.109)
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Table 2 (continued)

Statistics data of Chinese general population were extracted from
the Sixth National Census of China (2010), the China Statistical
Yearbook 2018, and the Statistical bulletin on national economic
and social development of China (2018). When the statistical scale
of the original data was not calculated as the general population
aged > 18 years, the data were adjusted based on the proportion of the
population of each age to the total population in this study. N/A indi-
cates that data was not included in the public available data source

"The chronic conditions include hypertension, dyslipidemia, diabe-
tes or high blood sugar, cancer or malignant tumor, chronic lung dis-
ease, liver disease, heart disease, stroke, kidney disease, stomach or
other digestive diseases, emotional or psychiatric problems, memory-
related disease, arthritis or rheumatism, asthma, or other respondent-
reported chronic conditions

“The utility value was calculated using the Chinese SF-6Dv2 value
set [21]. The result of the t-test of the self-reported SF-6Dv2 util-
ity values between the two tests was not statistically significant
(p=0.375)

among subgroups of all characteristics, except for the dif-
ference in the self-reported SF-6Dv2 utility values between
the two tests (p <0.001). The differences in the proportion
of identical choices for DCEpq were statistically signifi-
cant only between subgroups with or without chronic condi-
tions (p =0.029). Linear regression analysis demonstrated
that the difference in observed TTO value between the two
tests became larger when the severity score of the health
state valued in the TTO task increased (Coef.=0.001,
95% CI: [0.000, 0.002], p-value =0.025) (Supplementary
Table 4). Logistic regression for the DCEp data showed
that respondents were more likely to give consistent choices
between the two tests in the task with a larger difference
of pseudo-QALYs (Coef.=0.112, 95% CI: [0.048, 0.176],
p-value=0.001) (Supplementary Table 4).

Comparisons on aggregated model estimates

As shown in Table 4, the constrained models for TTO data
showed a consistent rank order of dimensions between test
and retest, i.e., PN>PF>MH > RL > VT > SF, with all
coefficients being statistically significant. Similarly, the
constrained models for DCEr( data also showed a consist-
ent rank order of PN >PF>MH > SF> VT > RL, while the
coefficients of RL and VT were not statistically significant in
both test and retest models (Table 4). The scatter plots (Sup-
plementary Fig. 2) demonstrated that, while generally good
consistency was observed for both approaches, the consist-
ency of the estimated utility values between the two tests for
TTO was slightly higher than that for DCE .

Discussion

When compared with the most widely used approach TTO,
DCEq ¢ is commonly regarded as a promising alternative
[10]. To the best of our knowledge, this study provided the
first empirical evidence that directly compared the test-retest
reliability between TTO and DCE|rq approaches. The
results demonstrated good test—retest reliability of both
utility elicitation approaches in the context of developing
the SF-6Dv2 value set in China. Moreover, it should be
borne in mind that the implications of the observed levels
of test—retest reliability for the two approaches are differ-
ent, since TTO values are directly modeled as utility values,
while DCE1r( is modeled as latent values under random
utility theory.

The test—retest reliability reported in this study is compa-
rable to or better than what has been reported in the litera-
ture. The ICC for TTO was 0.945, which is higher than the
previous studies that ranged from 0.780 to 0.880 [16-20];
59.4% of the responses were identical between the two
tests, which is also higher than 24.5% reported in a previous
study [13]. Regarding the DCEpq, the overall agreement
(76.4 vs. 70.6-80.2%) and the kappa (k) statistic (0.528
vs. 0.411-0.605) are consistent or higher than those from
the previous study [15]. The better result on both TTO and
DCErrq data may be partly due to the different interview
methods employed in these studies, i.e., the face-to-face
interview in this study and postal or telephone interviews in
most of the previous studies [15, 17, 19]. It is also worth not-
ing that more respondents reported extreme values of both
the worst (—1) and the best TTO values (1) in the retest than
those reported in the test, with lower mean values (0.356
vs. 0.367) in the retest. This finding was not consistent with
a previous study, which reported a higher mean value of
0.042 in the retest [13]. With very limited studies focusing
on test—retest reliability of valuation techniques, more stud-
ies are warranted to confirm this finding.

Findings from subgroups analyses in this study are
worth highlighting. In regression analyses for both TTO
and DCE data, characteristics of respondents, including
age, gender, education level, chronic condition status, mari-
tal status, regions of residence, and the self-reported utility
values had no statistically significant impact on the TTO
observed values or the DCErrq choices between the two
tests. There was a significant negative effect of the severity
score on the health state valued in the TTO task. The finding
is not surprising since the cognitive burden may be heavier
when the health state in TTO tasks becomes worse, espe-
cially for those health states that are considered worse than
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Fig.1 The comparison of response distribution for both test and
retest data. The pseudo-QALYs was calculated by multiplying the
utility value of the health state by the corresponding life duration.
The utility value was calculated using the Chinese DCEy, value

death, in which a different question design from states better
than death is used [17, 28]. The finding for DCE 1 that it is
easier to make a consistent choice when facing a larger dif-
ference of pseudo-QALY's between two options also seems
potentially reasonable. These findings provide the first
empirical exploration to evaluate the relationship between
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Retest

set [21]. For example, the pseudo-QALY for choice A (121122 with
4 years) in a DCEppq task would be 0.971 * 4=3.884 QALYs. TTO
time trade-off, DCE,, discrete choice experiment with duration

the social-demographic characteristics of respondents and
the characteristics of health states and the test—retest reli-
ability of utility elicitation approaches.

The time interval between test and retest was commonly
considered associated with the reliability of the results.
In this study, we found that the time interval between the
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QALYs was calculated by multiplying the utility value of the health would be 0.971 * 4=3.884 QALYs

state by the corresponding life duration. The utility value was cal-
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Table 3 Subgroup analysis for TTO and DCE ., data

Respondent TTO data DCErqq data
N (%) Mean (SD) Mean difference (SD) p-value® Identical between p-value®
Tost Retost test and retest (N
[%])

Age group (50)
Age<50 72 (44.4%) 0.415(0.554) 0.407 (0.575) 0.007 (0.085) 0.084 535 (74.3%) 0.073
Age>50 90 (55.6%) 0.308 (0.632) 0.291 (0.663) 0.017 (0.101) 703 (78.1%)

Age group (60)
Age <60 118 (72.8%) 0.397 (0.567) 0.386 (0.593) 0.012 (0.090) 0.93 911 (77.2%) 0.224
Age>60 44 (27.2%) 0.288 (0.649) 0.275 (0.676) 0.012 (0.101) 327 (74.3%)

Gender
Male 84 (51.9%) 0.382(0.568) 0.370 (0.593) 0.012 (0.091) 0.972 645 (76.8%) 0.719
Female 78 (48.1%) 0.352(0.618) 0.340 (0.644) 0.012 (0.095) 593 (76.0%)

Education
Below high school 84 (51.9%) 0.325(0.609) 0.312 (0.633) 0.013 (0.095) 0.637 635 (75.6%) 0.417
High school or above 78 (48.1%) 0.412 (0571) 0.402 (0.598) 0.011 (0.091) 603 (77.3%)

Region
Urban 101 (62.3%) 0.375 (0.600) 0.365 (0.625) 0.009 (0.091) 0.275 782 (77.4%) 0.22
Rural 61 (37.7%) 0.356 (0.578) 0.340 (0.606) 0.015 (0.097) 456 (74.8%)

Chronic conditions®
None 96 (59.3%) 0.415(0.539) 0.405 (0.566) 0.010 (0.091) 0.586 752 (78.3%) 0.029
Any 66 (40.7%)  0.297 (0.656) 0.283 (0.681) 0.014 (0.096) 486 (73.6%)

Marital status
Married 109 (67.3%) 0.350 (0.610) 0.335 (0.637) 0.015 (0.095) 0.123 831 (76.2%) 0.805
Other 53 (32.7%) 0.404 (0.552) 0.398 (0.574) 0.006 (0.089) 407 (76.8%)

Time interval between two tests
<14 days 77 (47.5%) 0.362 (0.578) 0.345 (0.609) 0.016 (0.094) 0.125 585 (76.0%) 0.744
15-19 days 58 (35.8%) 0.330 (0.633) 0.321 (0.654) 0.009 (0.096) 444 (76.6%)
>20 days 27 (16.7%) 0.472 (0.509) 0.467 (0.533) 0.005 (0.085) 212 (78.5%)

Difference of self-reported utility value between two tests
0 59 (36.4%) 0.333 (0.618) 0.329 (0.642) 0.004 (0.092) <0.001 451 (76.4%) 0.983
(0-0.026) 55 (34.0%) 0.392 (0.575) 0.376 (0.602) 0.016 (0.085) 419 (76.2%)
>0.026 48 (29.6%) 0.382 (0.578) 0.365 (0.607) 0.017 (0.102) 368 (76.7%)

#The chronic conditions include hypertension, dyslipidemia, diabetes or high blood sugar, cancer or malignant tumor, chronic lung disease, liver
disease, heart disease, stroke, kidney disease, stomach or other digestive diseases, emotional or psychiatric problems, memory-related disease,
arthritis or rheumatism, asthma, or other respondent-reported chronic conditions

"The mean difference of TTO observed values between subgroups was tested by the Student’s t test or Chi? tests as appropriate

“The difference of the distribution for DCE;p, data between subgroups was tested using chi’ test

TTO time trade-off, DCE,, discrete choice experiment with duration

two tests also had no significant impact on both TTO and
DCEpq approaches. Note that the mean time interval of
15.6 days in this study was comparable with previous stud-
ies, which mainly ranged from 3 to 59 days, with the means
of 5-19 days [13, 16-20]. Further studies with larger time
intervals are warranted to evaluate the relationship between
time interval and consistency, as well as the memorizing
effect (i.e., the respondents may remember their choices
made for the elicitation tasks during the first test for a few
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days) on the test—retest reliability of the health utility elicita-
tion approaches.

Both TTO and DCE, are relatively stable overtime on
the rank order of dimensions in model estimations between
test and retest, which provides evidence of feasibility in elic-
iting utility at the aggregate level for both approaches. We
mainly focused on the constrained models, since the aim of
this study was to compare the reliability of these approaches
over time rather than generate the utility value set. Con-
strained models with fewer parameters could generate more
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Table 4 Estimated coefficients of the constrained models on TTO and DCE ., data

TTO data DCEqpq data

Test Retest Test Retest

Coef SE Coef SE Coef SE Coef SE
Intercept 0.222""  0.029 0231 0.032  Year 0.621°"  0.043 0.546™"  0.043
Physical functioning ~ —0.061""  0.011  —0.059™"  0.011  Physical functioning*Year — —0.037"""  0.005 —0.041"""  0.005
Role limitation —-0.034™  0.007 —0.037"" 0.008 Role limitation* Year 0.001 0.005 0.005 0.005
Social functioning —0.024™ 0.007 —0.022" 0.008  Social functioning* Year —0.012" 0.005  —0.008" 0.004
Pain -0.077""  0.008 —0.079™" 0.008 Pain*Year -0.054™ 0.005 —0.055""  0.005
Mental health —-0.038™"  0.009 —0.042™" 0.010 Mental health*Year -0.021"  0.005 —0.009" 0.005
Vitality —0.033""  0.008 —0.036"" 0.008 Vitality*Year —0.008 0.005  —0.006 0.004

*p-value < 0.05; **p-value < 0.01; ***p-value < 0.001

robust results comparing a full model with four or five dum-
mies for each dimension among a relatively small sample
size. It is also worth noting that potentially better perfor-
mance of the consistency of estimated values between test
and retest data for TTO than that for DCE [, were observed
according to the scatter plots. While due to the relatively
small sample size in this study, further study with a larger
sample size is warranted to further evaluate the consistency
of model estimations.

Several limitations of this study should be considered.
First, considering the relatively small sample size and corre-
sponding small number of observations for each task in this
study given the same experimental designs as the Chinese
SF-6Dv2 valuation study, there could be an impact on the
statistical efficiency of the utility model estimation. The con-
strained model specifications (each dimension was modelled
as a continuous variable) were therefore used in this study
instead of using a full main-effects model (a set of dummy
variables was used for each dimension). Second, the dis-
tribution of education level of the sample in this study was
different from that of the Chinese general population, i.e.,
a higher proportion of respondents with college or higher
degrees and primary school or lower education, and a lower
proportion of junior high school were found in this study.
However, the subgroup analysis for the education level
demonstrated that this difference had a trivial impact on
the study findings. Third, 16 interviewers employed in this
study had the same extensive training but came from differ-
ent regions of China, had different academic backgrounds,
and they might adopt different interview skills, all of which
might influence the findings that have been reported. How-
ever, the interview effect was negligible in this study by
checking the distributions of TTO and DCErrq data among
different interviewers and cities. Fourth, there might be a
selection effect for the respondents who completed the retest
interviews. However, there was no significant difference in

most demographic characteristics between the respond-
ents included in the larger valuation study and respondents
included in this study, except for the education level and
employment status (Supplementary Table 5) [22]. Fifth, it
should be noted that the computation of the pseudo-QALY
approach might be distorted by time preferences. Subsequent
studies using this approach should pay attention to this issue.

Conclusions

Individual responses to both TTO and DCEy( approaches
are relatively stable over time. The rank orders of dimen-
sions in model estimations between test and retest for TTO
and DCEr are also consistent, which provides evidence of
feasibility in eliciting utility at the aggregate level for both
approaches. Subgroup analyses from this study demonstrated
the potentially negligible relationship between the demo-
graphic characteristics of respondents and the test-retest
reliability of both approaches. The differences in utility esti-
mation between the two tests for DCErq need to be further
investigated based on larger sample size.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11136-022-03159-2.
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