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BACKGROUND
Online surveys are becoming the norm in Social Science . This is mainly derived
from the advantages that this medium provides compared to traditional methods,
including lower cost, better efficiency, flexibility, and wider sample . Adaptation by
Chinese social sciences studies was coupled with several technical hindrances .

Surveys are used to collect, estimate and understand the public preference for health
and then include them in studies that measure the effectiveness of health
technologies . Preference can be elicited by comparing hypothetical states to attach
utilities (benefit values) to their components. These states are designed from Multi-
Attributes Utility Instruments (ex.SF-6D , EQ5D ), suitable for economic evaluations .

Preference-based instruments are composed of 2 parts: a) Health Descriptions, i.e.,
Dimensions decomposed to levels, and b) Utilities attached to the levels unique to
each country .

Elicitation of preferences can be either by applying direct methods. The task
results are exactly the utilities (such as Standard Gamble / Time Trade-Off) or
indirect (such as Discrete Choice Experiment /Best Worse Scaling). The direct
suffers from several drawbacks such as more cognitively demanding and measuring
only one characteristic of health .

In the last few years, there has been an ongoing debate about which of the two
choice methods is best, DCE or profile-case BWS . An assumed advantage of
BWS over DCE is its suitability to certain vulnerable subgroups such as the elderly or
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certain patients. Other advantages relate to the richer information gained from each
task and the analytical models that estimate individual values and relative
importance of domains .

This report aimed to:

✯ Present a practical case for health state preference elicitation online survey in
China (pros, cons & improvement)

✯ Comparing the reliability of cardinal and ordinal methods from an online sample

✯ Generating models for ordinal elicitation methods based on self-anchoring on
death
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METHODS

Sample
A pilot study that was run before the launch of the official survey suggested that 3
methods for every respondent were overwhelming (they spent 50 min on average
answering the survey), thus reduced to 2 methods (30 min on average). A total of
990 respondents was 
targeted to insure having about 660 respondents per arm and account for about 20%
unreliable responses (design efficiency requirements).

The sample was Quota controlled to ensure representatives of the population. The
Quota is based on the China Statistical Yearbook (2018) and included only Adults
(+18) who can read & understand Mandarin and remained in the mainland for at
least 7moths/ year during the past 5 years.

Instrument
The survey is in simplified Chinese and designed using Sawtooth Lighthouse
Studio® version 9.7.2 (Sawtooth Software, Inc. Provo, UT) and composed mainly of
3 parts (Introduction and content, 3 preference elicitation methods, i.e., BWS, DCE
and TTO, and further sociodemographic and health-related behaviors). Health states
were designed based on the SF-6Dv2 (Med Care 2020;58: 557–565).

Experimental Design



In principle, full factorial design is unfeasible as there are 18750 health states
produced from the survey tool. Then, head-to-head comparisons require that tasks
be controlled along with different elicitation techniques. Thus, the experimental
design was performed using the survey software only for the DCE tasks, and then
the other two tasks were built/sampled from the DCE.

The Fractional factorial design insured maximum level balance & near orthogonality
(possibly of interactions). A total of  800 health scenario pairs (100 versions) were
generated, and the dimension orders were randomized between respondents.
The BWS was based on the last 5 tasks in DCE, and the TTO was based on the first
3 BWS tasks, 1 light, 1 heavy and pits states.

DCE Question



BWS Question



TTO Question



Statistical Analysis



Descriptive statistics including:

Demographics
Duration of answering the survey
Ease of understanding and answering each method

Inferential statistics (regression analysis) including::

Homogenous preference: Conditional Logit (BWS & DCE); Linear by Ordinal
Least Square (TTO)
Heterogenous preference: Hierarchical Bayes Mixed Logit (BWS & DCE);
Hierarchical Bayes Mixed Effects Linear Model (TTO)

Self-Anchoring on death values for BWS & DCE to generate the scores

 



RESULTS

Study Sample
A cross-sectional quota sampled representative population of the Chinese general
population in terms of age, gender, geographical allocation, educational level and
household registration was surveyed online during the summer of 2019. A complete
sample selection flow chart is presented in the following flowchart.





The main quota characteristics of the Final sample of the analysis was indifferent
from the intended and general population sample as presented in the following table
(Table 1)



The average answering duration for the survey was 26.8 min (SD 24.5 and median
of 21.2 min). Answering and understanding any of the three tasks was reasonably
easy. The highest difficulty in answering and understanding a task was for the TTO
(5.9% hard understanding & 8.1% hard in answering).

 

Homogenous preference
Several CL and OLS models were compared for the elicitation techniques (results
not shown). The best fit of these models was anchored on death (for the latent
ordinal methods) then constrained to generate the model for utility values of the SF-
6Dv2 tool. The best fit model for DCE was the model considering main effects only
and weighting results by the answer to the opinions of the calm death sentence. The
best fit model for the BWS was the best only choice weighted by considering all
dimensions important or not. The best fit model for the TTO was the OLS with the
addition of MOST (a Dummy variable equal to 1 if the health state has one or more
dimension levels at the 2 most severe levels). The following table (Table 2)
summarizes the coefficient estimates.





 

Heterogenous preference
Several HB and LHB models were compared for the elicitation techniques (results
not shown). The best fit of these models was anchored on death (for the latent
ordinal methods) then constrained to generate the model for utility values of the SF-
6Dv2 tool. The best fit model for DCE was the model considering main effects only



without adding any covariates. The best fit model for the BWS was the best only
choice with a covariate considering if all dimensions are important or not. The best fit
model for the TTO was the LHB with the addition of MOST. The following table (Table
3) summarizes the coefficient estimates.



 

 



DISCUSSION
This online survey study generated models to elicit preference for SF-6Dv2 showed
that the quality of the data from different elicitation techniques is not the same even
when applying similar restrictions and controlling measures. It also suggested that an
estimation of about 30% of the data to be of poor quality when calculating the sample
size is a reasonable assumption. Furthermore, the quota requirements were
achieved quickly (one month). The quota control and attention checks are critical,
causing more than half of the exclusions beforehand, and the length of the survey
also affects incompletes.

Homogenous preference Trading with death is important in deciding the values for
DCE, considering all dimensions important affects the values in BWS, Online TTO
results are very poor, and models’ estimations based on it is not reliable and not
reasonable even when restricting the data a lot to the most logical answers.

Heterogenous preference DCE results are robust and independent of the effect of
inclination toward trading life and death, BWS is still affected by the view of the
importance of all dimensions which considers this issue critically related to the
estimation technique itself, TTO results remain unreasonable from several points of
view as for example giving a positive value to the MOST coefficient which means
that the presence of severe levels makes the health state more favorable.

Heterogenous assumptions outperformed the homogenous assumptions in all 3
methods of estimation even when the results are very poor, like in the TTO, as it
engaged more information and resulted in better monotonic and significant
coefficients.



The ordinal estimation methods had a better fit model than the cardinal methods.
The coefficients were more monotonic, more significant, reasonable and even easier
subjectively. The TTO data is poor and does not follow the assumptions of the Linear
regression (ex. Normal distribution). This means that the answers were random and
did not follow any logic. The mathematical solution for the models will complicate the
understanding of the estimates and their applicability.

The comparison between the two ordinal methods is very tight, and both of them had
a relatively good fit model and coefficients. BWS was slightly better



CONCLUSION
   Online surveys are a promising alternative to face-to-face interviewing methods for
collecting and generating health preference values from the general population in
China if the proper controls and precautions were considered. The sample should
follow a specific quota to represent the general population or be directed purposefully
to the group under investigation. Some subgroups have limited access to the
internet. Ordinal elicitation methods are a better choice for online surveys than
cardinal methods in China but still need quality measures to be included. Self-
anchoring using death values from the same task is acceptable to convert latent
ordinal values to 0-1 death-full health cardinal values, especially from online data
when cardinal methods performance is poor.



ABSTRACT
Objectives

Online surveys are widely used to elicit preference in the market research and social sciences in
general, but it is still not widely utilized in China by health economists. The experience from an
online health states values elicitation survey that was conducted in China is shared herein. The
relative performance of three different elicitation methods is reported to further understand their
potential usability and conclude recommendations for better application.

Methods

An online panel of the general population in China participated in a web survey. Each participant
was randomized to complete two out of three preference elicitation technique tasks. 8 random
Discrete Choice Experiment (DCE) tasks, in which a pairwise choice was firstly made between
two health states based on Short Form 6 Dimension version 2 questionnaire (SF-6Dv2), followed
by a comparison between the worse of them and death; 6 random Time Trade-Off (TTO) tasks,
where a state was decided to be better or worse than death then a trade-off based on years spent in
full health is made until the point of indifference; and 10 random Best-Worst Scaling (BWS)
tasks, which is basically a forced decision of the best and worst level of one health state, where
the three proposed techniques. Comparison to death was included for self-anchoring in the
ordinal techniques. Models that assume homogeneous preference (Conditional Logit (CL) and
linear regressions (OLS)) and preference heterogeneity (Mixed Logit using Hierarchical Bayes
(HB) and Mixed Effects Linear Regression using Hierarchical Bayes (LHB)) were used for
analyzing the results. Monotonicity, the number of significant levels and other model fit statistics
were employed for the comparison.

Results



A total of 961 participants (40.6% <40 years, 49 % female, 76.4% healthy) who passed the
quality threshold were utilized in the analysis. Data from ordinal methods (DCE & BWS) were
more consistent than those from the cardinal method (TTO), which also affected the generated
models. Models assuming preference heterogeneity showed a better fit and performance over
their comparators assuming homogeneous preference. Between the two cardinal methods, BWS
had a better performance than DCE.

Conclusion

Online surveys to elicit preference in China are acceptable for collecting general population data
if quality assurance methods were followed strictly. Cardinal methods still perform worse than
ordinal methods in online surveys and thus generate less reliable results.
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