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Improving Health Measures: 

Evidence from a List Experiment, Cognitive Interviews, and a Vignette Study 

 

Abstract 

 

Measuring health through surveys is challenging. Participants may respond in a socially 

favorable but untruthful way, and responses across respondents may be difficult to compare. List 

experiments and anchoring vignette techniques have been proposed to improve survey measures, 

and this dissertation applied qualitative and quantitative methods to evaluate either the usefulness 

or validity of those techniques. 

The first paper explored how list-based questions perform compared to direct questions 

when measuring two behaviors, smoking and intravenous infusion use. The difference-in-

differences between the two survey methods and two behaviors was non-significant. List 

experiments might introduce downward biases rather than alleviate them due to cognitive 

difficulty in responding. 

The second paper applied cognitive interviewing to the design of vignettes among 

Chinese students with objectively different visual acuities. Ten major problems were identified 

regarding vignette comprehension, judgment, and responses.  Respondents rated vignette 

character’s vision differently from their own, demonstrating a norm of being “strict with oneself 

and lenient towards others” in an Asian context.    
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The third paper assessed the validity of three vignette survey methods (i.e., indirect 

comparison between self and vignettes, direct comparison between self and vignettes, and self-

assessment primed by vignettes) in measuring distance vision. Surprisingly, it was found that 

vignette methods were not improvements over self-assessment, and indirect comparison 

performed the worst.   

These three studies shed light on a series of cognitive difficulties related to advanced 

survey techniques. Traditional self-assessment may be as useful as the list experiment and more 

valid than some anchoring vignette techniques in these studies’ context. 

 

Key words: self-reports; social desirability bias; interpersonal incomparability; list experiment; 

anchoring vignettes; survey experiment; cognitive interviews; priming effect; receiver operating 

characteristic (ROC); the area under the ROC curve; smoking; intravenous infusion use; vision; 

China 
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Paper I  

Direct Questioning or List-based Questioning: 

Evidence from a Survey Experiment on Intravenous Infusion Use and Smoking in China 

Abstract 

Background Measuring health through surveys is challenging because participants may respond 

in a socially favorable but untruthful way. To overcome this social desirability bias, attempts 

have been made to measure human behaviors through complex indirect questioning methods, 

such as the list experiment.  This study compared a list experiment questioning strategy to the 

standard direct questioning method for two behaviors, intravenous infusion use and smoking. It 

was expected that intravenous infusion use would be perceived as being socially desirable or 

neutral and smoking as being socially undesirable by students. The hypothesis was that indirect 

questioning would increase the reporting of smoking compared to direct questioning, and that the 

gap between indirect questioning and direct questioning would be significantly larger for 

smoking than for intravenous infusion use.   

 

Methods A survey experiment was designed to measure the prevalence of intravenous infusion 

use and smoking among medical students in China by both direct and list-based questions. In a 

two-by-two design, two groups were asked to respond to a list-based control question, followed 

by direct questions on either smoking or intravenous infusion use. The second two groups 

responded to list-based questions about smoking or intravenous infusion use, followed by a 

direct placebo question.  
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Results Data were collected from 1,439 medical students. The estimated prevalence of smoking 

from indirect and direct questions was 4% and 8%, respectively, but the 4% negative difference 

was non-significant. The estimated prevalence of intravenous infusion use from indirect and 

direct questions was 43% and 52%, respectively, but the 9% negative difference was non-

significant. The difference in differences was 5%, which was not significantly different from 

zero.   

 

Conclusions The list experiment yielded lower point estimates of prevalence than direct 

questioning for smoking as well as intravenous infusion use, but the findings were non-

significant. These findings contradict the assumption that smoking should show higher estimates 

using an indirect question compared to a direct question if smoking was socially undesirable. 

List experiments might introduce downward biases rather than alleviate them due to cognitive 

difficulty in responding. List experiments might not be more suitable than the anonymous self-

administered direct method for measuring health behaviors.  

 

Key words: self-reports; social desirability bias; list experiment; smoking; intravenous infusion 

use; China 
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I. Introduction  

The tendency of respondents to answer survey questions in a manner that is viewed favorably by 

others suggests a social desirability bias (Sudman, Bradburn et al. 1996; King and Bruner 2000). 

Direct questioning might be more prone to social desirability bias than indirect questioning 

through a list experiment (i.e., item count technique). In list experiments, individual responses 

about sensitive topics are not collected; instead, a respondent only indicates the total number of 

statements that apply in the list. This study was designed to compare self-administered direct 

questioning and list-based questioning when measuring the prevalence of intravenous infusion 

use and smoking. The intent of the study was to examine the extent to which list experiments 

elicit distinctive prevalence levels of two health behaviors, which hypothetically have differing 

degrees of social desirability.  

 

A. Social desirability  

In the psychology literature, social desirability was first interpreted as a personality characteristic 

and the measurement of social desirability has evolved over time. Crowne and Marlowe (1960) 

developed a test to measure social desirability as a personality trait.  The Marlowe-Crowne 

Social Desirability Scale consisted of 33 true/false items and generated a score indicating a high 

or low tendency of a person to provide socially desirable responses (Crowne and Marlowe 1960). 

Then, in 1991, Paulhus developed another method, the Balanced Inventory of Desirable 

Responding, a questionnaire designed to measure two forms of socially desirable responses 

(Paulhus 1988). This 40-item instrument provided separate subscales for “impression 

management,” when there was a tendency not to be honest, and “self-deceptive enhancement,” 
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when there was a tendency to give honest but inflated descriptions (Paulhus 1988). In self-

evaluation on social desirability scales in China, it has been shown that for college students, the 

need to enhance one’s image might take precedence over the need to be honest (Liu, Xiao et al. 

2003). Rather than reflecting a constant personality trait, social desirability varies by the nature 

of the topic.  

 

B. The list experiment 

In efforts to address social desirability bias, complex indirect survey techniques have been 

developed (Raghavarao and Federer 1979; Nederhof 1985; Fisher 1993). One of the most 

popular indirect survey methods is known as the item count technique (Droitcour, Caspar et al. 

1991; Dalton, Wimbush et al. 1994) or the list experiment (Kuklinski, Cobb et al. 1997). In the 

list-based question, respondents indicate the total number of statements that apply to him or her 

in the list. It has been argued that an aggregated response to a list of statements is less sensitive 

than individual responses to a single question. When a respondent is asked how many statements 

in a list apply to them, he or she is more likely to reveal an accurate answer, even if the list 

contains sensitive statements. Conducted properly, the list experiment may be a more suitable 

tool than direct questioning when measuring sensitive health behaviors.  

 

The design of a list experiment involves multiple parts: a key statement (i.e., the statement 

mentioning sensitive behavior), several non-key statements, and a placebo statement (Please 

refer to Table 1.8 in Appendix 1.1 for an example of a list experiment).  In a treated list, a key 
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statement is accompanied by several non-key statements. A control list is identical to the treated 

list, except the key statement is replaced by a placebo statement (i.e., a statement that has been 

determined to be highly unlikely to be true among the target population).  By examining the 

differences in responses between the randomized treated and control lists, researchers can 

estimate the prevalence of the sensitive behavior. 

 

Researchers hypothesize that the indirect survey techniques reduce social desirability bias by 

protecting the privacy of respondents (De Jong, Pieters et al. 2010), and there is some evidence 

corroborating this. For example, studies have shown that list experiments can reduce over-

reporting of positively perceived behaviors such as church attendance (Presser and Stinson 1998), 

voter turnout (Belli, Traugott et al. 1999; Burden 2000; Holbrook and Krosnick 2010; Comşa 

and Postelnicu 2013) and “sense of purpose” in work motivation (Antin and Shaw 2012). List 

experiments can reduce under-reporting of undesirable behaviors such as abortion (Jones and 

Forrest 1992), drug use (Falck, Siegal et al. 1992; McNagny and Parker 1992; Fendrich and 

Vaughn 1994; McElrath, Dunham et al. 1995), sexual risk behavior (LaBrie and Earleywine 

2000), anti-gay sentiment (Coffman, Coffman et al. 2013) and “killing time” as a work 

motivation (Antin and Shaw 2012).  

 

However, in other studies using list experiments, results have been mixed. For instance, some 

studies found that drug use was more detectable in a list experiment than in direct questioning 

(Falck, Siegal et al. 1992; McNagny and Parker 1992; Fendrich and Vaughn 1994; McElrath, 
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Dunham et al. 1995), while another study found that the behavior was equally detectable by both 

a list experiment and direct questioning (Droitcour, Caspar et al. 1991).  Given the mixed results 

in the research to date, more evidence is needed to address the usefulness of the list experiment 

(Tsuchiya, Hirai et al. 2007).  

 

C. Intravenous infusion use and smoking in China 

Intravenous infusion use
*
 was chosen as a target behavior because of its widespread and 

inappropriate use in China, as described below. Smoking was chosen as the secondary target 

behavior of this study because, as described below, it has been perceived as socially undesirable, 

allowing it to be an anchor for comparative analysis for intravenous infusion use. Specifically, 

this study assumes negative social desirability bias in self-reporting of smoking as well as 

positive or indistinguishable social desirability bias in self-reporting of intravenous infusion use. 

To our knowledge, the social desirability biases of these two behaviors have not yet been 

measured in China, and this study aims to address this gap. 

 

It is likely that intravenous infusion use is socially desirable or neutral among the young 

population in China. Given that intravenous infusion is mainly used for administration of 

antibiotics in China (Currie, Lin et al. 2011), few microbiological tests were conducted prior to 

antibiotic prescribing (Hu, Liu et al. 2003). Studies have shown that doctors are incentivized to 

offer intravenous infusions because they are more profitable than oral medicines (Sun, Jackson et 

                                                           
*
 An intravenous infusion is the infusion of liquid substances directly into a vein from a drip chamber.   
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al. 2009). For example, one study showed that although health workers knew about the use of 

oral rehydration solution for diarrhea, intravenous infusions were frequently used to treat mild 

dehydration (Hesketh and Zhu 1997). Besides delivery of antibiotics to combat illness, 

intravenous infusions have also become more common for healthy students in highly competitive 

academic settings. 

 

The World Health Organization (WHO) recommends that intravenous infusion be used only for 

managing extreme illness and for situations in which fluids cannot be taken orally among school 

children because of the potential risk and harm of intravenous infusion for children. Specifically, 

the intravenous route is recommended only for management of severe dehydration, septic shock, 

delivering intravenous antibiotics, and for when oral fluids are contraindicated (such as those 

with perforation of the intestine or other surgical abdominal problems) (WHO 2005; WHO 

2013a). In countries with high compliance to the WHO recommendations, only very poor health 

status or severe situations lead to intravenous infusion use. While the immediate effectiveness of 

intravenous infusions compared to oral medication is recognized in China, the safety concerns 

proclaimed by the WHO have not been widely publicized.  

 

Self-reported smoking is likely to be subject to social desirability bias when solicited via survey. 

Since 1950, more than 70,000 scientific papers have isolated the causal relationship of smoking 

and a wide variety of ailments, constituting the largest and best documented body of literature 

linking any behavior to disease in humans (CDC 1994). The WHO warned about the dangers of 
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tobacco in a major report on global tobacco control in 2011 (WHO 2011).  Although the 

smoking prevalence rate was decreasing in China (MOH 2006; Li, Hsia et al. 2011), China is the 

largest tobacco consumer in the world, with 301 million current smokers within the country (Li, 

Hsia et al. 2011). Further, children’s positive attitude towards smoking was associated with 

tobacco advertisements (Lam, Chung et al. 1997). The WHO has urged bans on tobacco 

advertising, promotion and sponsorship (WHO 2013b). Given that anti-tobacco educational 

campaigns have been conducted in China for more than a decade, the awareness of harms from 

smoking has increased (Huang, Thrasher et al. 2014).  Therefore, it is expected that there will be 

a greater level of reporting of smoking from a list experiment than that from direct questioning.  

 

In this study, based on the theory of social desirability bias, we investigate whether a larger 

difference in measured prevalence exists between direct and list-based questions for smoking 

than for intravenous infusion use. The underlying rationale is that participants might face a 

conflict between the desire to reveal the correct answer and the desire to give the socially 

favorable response when reporting health behaviors. Additionally, given the cost of intravenous 

infusion use (Zhang, Eggleston et al. 2006; Xiao, Hou et al. 2010; Zeng and Cai 2011) and 

smoking (MOH 2006) to the health system in China, it is important to understand the prevalence 

and the social desirability of these behaviors.  
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II. Experimental design 

A survey experiment was conducted, in which both direct questions and list-based questions 

were designed. All participants were randomized into four groups at the individual level to test 

the relative social desirability bias between intravenous infusion use and smoking.  

 

A. Hypothesis 

The null hypothesis was that indirect questioning would yield an equal difference in estimated 

prevalence levels from direct questioning for both behaviors, smoking and intravenous infusion 

use. The ex-ante alternative hypothesis was that a larger positive measured difference of 

prevalence would exist between list-based and direct questions for smoking than for intravenous 

infusion use. Specifically, using a behavior assumed to have non-negative social desirability bias 

(i.e., intravenous infusion use) as a comparison, the ex-ante expectation was that indirect 

questioning would yield a significantly higher estimated prevalence than direct questioning for a 

behavior with a negative social desirability bias (i.e., smoking).  In the case that the alternative 

hypothesis was accepted, it would be inferred that intravenous infusion use was socially more 

acceptable than smoking.  

 

B. Recruitment, consent and survey procedures  

The experiment was carried out among 1,439 students in Xi’an Jiaotong University Medical 

School, Shanxi Province in northwestern China, in May and June, 2014. Only adult students 
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aged 18 years or older were recruited for this study. The recruitment of students occurred in a 

classroom setting.  

 

Each student responded to a short survey that was self-administered. In the survey, the following 

information was collected: program (undergraduate or not), the year started the program, 

hometown province, rural/urban, age, gender, father’s educational level and mother’s educational 

level, intravenous infusion use, smoking, and visit of Taiwan. 

 

C. Survey instruments  

The list experiment in this study was designed according to suggested best practices, such as 

using in-depth interviewing (Droitcour, Caspar et al. 1991), determining the optimal number of 

non-key statements (Corstange 2009; Comşa and Postelnicu 2013; Glynn 2013), and testing the 

underlying assumptions (Holbrook, Green et al. 2003; Martinez 2003; Blair and Imai 2012).  

 

First, because the design of a list experiment can be improved by cognitive interviewing 

(Droitcour, Caspar et al. 1991), two rounds of cognitive interviews were applied during the 

development stages of the list experiment (Appendix 1.1).   

 

Second, determining the number of non-key statements is an important component in the design 

of a list experiment. A simulation study showed that, as the number of non-key statements 

increased, the standard error of the point estimate of sensitive behavior increased (Corstange 
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2009). Additionally, too many statements might make it too cognitively difficult to respond. 

However, if the total number of non-key statements increases or if the non-key statements are 

negatively correlated, it is less likely that the respondent affirms or denies all non-key statements 

(Glynn 2013), thereby making it less likely that the respondent is forced to inadvertently reveal 

the answer to the key statement by having all “yes” or all “no” answers. Researchers have 

suggested that using four or less non-key statements in a list experiment is ideal (Tsuchiya, Hirai 

et al. 2007; Comşa and Postelnicu 2013).  

 

Taking these points into account, twelve statements were designed in the phase of pretesting and 

four statements were selected from the pool to form two pairs of negatively correlated statements 

(Appendix 1.1). The following represents the control list that was used in the study: 

• I performed better in math than Chinese in Grade 12. (Non-key statement 1) 

• I fell asleep during class at least once in Grade 12.  (Non-key statement 2) 

• I visited Gaoxiong, a city in Southern Taiwan, in Grade 12. (Placebo statement) 

• I practiced calligraphy in Grade 12.  (Non-key statement 3) 

• I spent time reading novels in Grade 12. (Non-key statement 4) 

 

With the same four non-key statements, the placebo statement in the control list was replaced 

with the key statement in the treated list. The following were two key statements in the treated 

lists. 

• I smoked at least one cigarette in Grade 12.  (Key statement about Smoking) 
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• I had an intravenous infusion, commonly known as ‘dripping infusion,’ in Grade 12. (Key 

statement about intravenous infusion use) 

 

The survey question was, “How many of the following statements were true for you in Grade 12? 

(Please indicate the total number but not which ones in particular.)” The students were instructed 

to write down the number with the explanation that, “The answer ranges from 0 to 5. Please fill 0 

if none of the statements apply to you. Please fill 5 if all statements apply to you.”  

 

Third, there are important underlying assumptions to satisfy in the list experiment (Holbrook, 

Green et al. 2003; Martinez 2003; Blair and Imai 2012). Violation of these assumptions might 

introduce bias and yield little benefit in using a list experiment in improving the measurement of 

behaviors. Potential biases in the list experiment are addressed in this study and these biases are 

important to consider in the interpretation of results.   

 

There are four important assumptions to consider. The first assumption (Assumption I) is a 

balance in randomization.  The pre-intervention characteristics of two randomized groups should 

be the same, which can be demonstrated by showing that the demographic characteristics in the 

treated and the control groups are not significantly different. The second assumption 

(Assumption II) is that the response to non-key statements is independent from the presence of 

the key statement.  In the case that the presence of the key statement induces the student to over-

report or under-report the behaviors in the non-key statements, the imputed estimate of the target 
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behavior would be biased. The independence between the non-key statements and the key 

statement also ensures the efficiency of the estimate from a list experiment, by eliminating the 

covariance between the non-key statements and the key statement. The third assumption 

(Assumption III) is that there is a truthful response to the key statement in the list experiment. It 

is assumed that, for socially desirable or undesirable behaviors, the student responds to the key 

statement truthfully, even though they might under-report or over-report in direct questioning. 

However, when all of the non-key statements apply or do not apply to the student, the protection 

of privacy in the list experiment vanishes.  If the student answers ‘no’ to all non-key statements, 

the student might over-report socially desirable behaviors (floor effect); when the student 

answers ‘yes’ to all non-key statements, the student might under-report the sensitive behaviors 

(ceiling effect).  The fourth assumption (Assumption IV) is that there is no design effect. It is 

required that no difference in cognitive difficulty exists in responding to the treated list and the 

control list. If the key statement adds significant cognitive difficulty to counting up the total 

number of statements, this assumption would be violated.   

 

For direct questioning, intravenous infusion use was estimated by the following question: “Did 

you have an intravenous infusion, commonly known as ‘dripping infusion,’ in Grade 12?”  

Smoking was estimated by the following question: “Did you ever smoke at least one cigarette in 

Grade 12?” The placebo question was, “Did you visit Gaoxiong, a city in Southern Taiwan, in 

Grade 12?” Those three questions all generated binary responses of ‘yes’ or ‘no.’ 
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D. Randomization  

All students were randomized into four groups at the individual level in a two-by-two scheme 

with equal probability (Table 1.1). The list experiment about smoking consisted of a control list 

and a treatment list for smoking; the same design was used for intravenous infusion use. 

Therefore, 25% of the students were randomly assigned to each of the four groups in Table 1.1. 

Each student first responded to the list-based question, followed by the direct question (Table 

1.1).  

 

Table 1.1. List-based and direct responses, by randomized group 

Randomized groups 

 (1) 

List-based responses (List) 

(2) 

Direct responses (Direct) 

(3) 

SmokingDirectQ ListControl1 DirectSmoking 

IVDirectQ ListControl2 DirectIV 

SmokingList LsitSmoking DirectPlacebo1  

IVList ListIV DirectPlacebo2 

Note: In column (1), SmokingDirectQ and IVDirectQ represent that smoking or intravenous infusion use was 

asked through direct questioning, respectively; SmokingList and IVList represent that smoking statement or 

the statement about intravenous infusion use was buried in the list, respectively.  

The contents of list-based and direct responses vary by randomized groups, specified in column (2) and 

column (3), respectively. In column (2), both ListControl1 and ListControl2 are responses to the same control 

list, consisting of four non-key statements and a placebo statement. LsitSmoking is responses to a treated list, 

consisting of four non-key statements and a statement about smoking. ListIV is responses to the other 

treated list, consisting of four non-key statements and a statement about intravenous infusion use.  

In column (3), DirectSmoking and DirectIV are responses to the direct question about smoking and 

intravenous infusion use, respectively. DirectPlacebo1 and DirectPlacebo2 are responses to the same 

placebo question about visiting a city in Taiwan. 

III. Estimation strategy  

A. Outcomes and equation form of hypothesis 

The experiment was designed to ultimately estimate the prevalence levels of health behaviors, 

the difference of prevalence levels between direct questioning and indirect questioning, and 
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difference-in-differences (DID) (Table 1.2).  Accordingly, Table 1.2 shows the outcome 

measures, the indicators, and the mathematical equations. 
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Table 1.2. Outcome measures, indicators and mathematical equations 

Outcome 

measure 
Indicator Mathematical equation 

Prevalence of 

smoking 

PrevalenceIndirectSmoking mean (ListSmoking) - mean (ListControlPooled)+ mean (DirectPlaceboPooled) 

PrevalenceDirectsmoking mean (DirectSmoking) 

Difference #1 DifferenceSmoking 
PrevalenceIndirectSmoking - PrevalenceDirectsmoking  

= [mean (ListSmoking) - mean (ListControlPooled)+ mean (DirectPlaceboPooled)] - mean (DirectSmoking)  

Prevalence of  

IV use 

PrevalenceIndirectIV  mean (ListIV) - mean (ListControlPooled)+ mean (DirectPlaceboPooled)  

PrevalenceDirectIV mean (DirectIV) 

Difference #2 DifferenceIV 
PrevalenceIndirectIV  - PrevalenceDirectIV  

= [mean (ListIV) - mean (ListControlPooled)+ mean (DirectPlaceboPooled)] - mean (DirectIV)  

Difference #3 DID 

DifferenceIV - DifferenceSmoking 

= (PrevalenceIndirectSmoking - PrevalenceDirectsmoking) - (PrevalenceIndirectIV  - PrevalenceDirectIV) 

= [mean (ListSmoking) - mean (DirectSmoking)] - [mean (ListIV) - mean (DirectIV)]  

Note: The responses to the control list in two randomized groups are pooled by taking the average of the responses. ListControlPooled = ௅௜௦௧಴೚೙೟ೝ೚೗భ൅ ௅௜௦௧಴೚೙೟ೝ೚೗మଶ  

The responses to the placebo direct question in the randomized groups are pooled by taking the average of the responses. 

DirectPlaceboPooled = 
஽௜௥௘௖௧ು೗ೌ೎೐್೚భ൅ ஽௜௥௘௖௧ು೗ೌ೎೐್೚మଶ  
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The estimated prevalence of “yes” responses to the key statement can be imputed by subtracting 

the mean of control list responses from the mean of the treated list responses and then adding the 

mean of the placebo question responses, as shown in Table 1.2. The following is a simple 

example how to calculate the prevalence of intravenous infusion use from a list experiment, with 

a single control list and a single placebo direct question.   

PrevalenceIndirectIV  

= mean (ListIV) - mean (ListControl) + mean (DirectPlacebo) 

= mean (non-key statements + IV statement) - mean (non-key statements + Placebo statement) + mean 

(DirectPlacebo) 

= mean (IV statement) - mean (Placebo statement) + mean (DirectPlacebo) 

= mean (IV statement) 

 

Similar logic can be applied to estimate other indicators that use data from the list experiment in 

Table 1.2.   

 

Social desirability bias was measured by the discrepancy between the means of list-based and 

direct responses, presented as DifferenceIV and DifferenceSmoking (Table 1.2).  

In equation form, the null hypothesis was:  

(PrevalenceIndirectSmoking - PrevalenceDirectsmoking) - (PrevalenceIndirectIV  - PrevalenceDirectIV) = 0 

 

The alternative hypothesis was:  

(PrevalenceIndirectSmoking - PrevalenceDirectsmoking) - (PrevalenceIndirectIV  - PrevalenceDirectIV) > 0 

 

Further, for smoking, it was expected that prevalence would be higher for indirect questioning 

than for direct questioning, and therefore, PrevalenceIndirectSmoking > PrevalenceDirectsmoking. For 

intravenous infusion use, it was expected that there would be similar or less prevalence found 

from indirect questioning than from direct questioning, and therefore,  
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PrevalenceIndirectIV ≤ PrevalenceDirectIV.  

 

B. Estimating prevalence, difference in prevalence levels and DID 

Different estimation methods have been used for list experiments (Tsuchiya 2005; Blair and Imai 

2012), and because the study design was crafted to provide insight into several important 

measurement questions, the following methods were used to respond to specific needs in this 

study. Both least square estimations (LSE) and maximum likelihood estimations (MLE) were 

applied in data analysis of the list experiment, prevalence differences, and DID, for which the 

following regression specification was used.  

Yi=ȕ0 + ȕ1 IVDirectQ + ȕ2 SmokingList + ȕ3 IVList + İi  

Yi indicated a dependent variable, in which i represented the individual student.  The dependent 

variables to estimate the prevalence, the difference of prevalences, and DID are presented in 

Appendix 1.2. IVDirectQ, SmokingList, and IVList were dummy variables for participants who were 

assigned to the group for which the list included the placebo statement, smoking statement, and 

statement about intravenous infusion use, respectively. The dummy variables, DirectQIV, 

Listsmoking, and ListIV took the value ‘1’ if a student got that version of the survey and ‘0’ 

otherwise. The coefficients, ȕ1, ȕ2 and ȕ3, were the discrete difference of Yi due to the variation of 

each dummy variable, respectively.  The reference group was SmokingDirectQ, for whom smoking 

was asked in the direct question. The mean of the dependent variable for the reference group was 

captured by ȕ0.   
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IV. Results  

A. Recruitment and demographic characteristics  

Totally, 1,489 students in Xi’an Jiaotong University Medical School were defined as the study 

population and invited to participate in the study in May and June, 2014.  Finally, 1,439 students 

were recruited, with a participation rate at 97%. Among the recruited students, 1,369 students 

responded to the survey, with a response rate at 95%. Among the 1,369 students, 5 students that 

self-reported an age of 17 years old (though they claimed they were 18 years old or older in 

consent) were excluded in analysis. The students who enrolled for pretesting and the pilot were 

invited for the large-scale survey as well, due to administrative difficulty in excluding them from 

the anonymous survey. At the end of the survey, all students were asked, “Did you participate in 

this survey between November, 2013 and March, 2014,” to distinguish the previous participants. 

Therefore, 59 students that recalled that they responded to the survey in the pretesting and pilot 

stages were also excluded.   

 

Finally, 1,305 students were included in data analysis and the demographic characteristics are 

presented in Table 1.3.  
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Table 1.3. Demographic characteristics 

Variable    Obs Mean  

Age 1292 20.6  

% of male students 1299 38%  

% from rural China 1287 44%  

% of hometown in Shanxi 1295 57%  

Father edu <12yrs 1302 62%  

Mother edu <12yrs 1302 71%  

% undergraduates 1304 96%  

% freshmen 1304 30%  

 

B. Test of assumptions 

First, there was no significant difference among the randomized groups (Assumption I). 

Randomization was balanced in terms of age, rural residents, hometown location, parental 

education, sex ratio, the percentage of undergraduates and the percentage of freshmen (Table 

1.4).  

 

Table 1.4. Pre-intervention demographic characteristics, by randomized group 

  DirectQsmoking Listsmoking DirectQIV ListIV Prob > F   

Mean age 21 20 21 21 >0.05 

% of students from rural  43% 45% 43% 40% >0.05 

% of hometown in Shanxi 57% 62% 58% 53% >0.05 

Father's edu < 8 yrs 60% 62% 66% 58% >0.05 

Mother's edu < 8 yrs 70% 70% 74% 68% >0.05 

% of male students 38% 41% 38% 37% >0.05 

% of undergraduate students 96% 96% 96% 96% >0.05 

% of freshmen 29% 31% 31% 29% >0.05 

Observations 344 345 338 337   
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Second, regarding dependence between the key statement and the non-key statements 

(Assumption II), in pretesting, Pearson chi-square correlation was conducted between 

intravenous infusion use and reading novels; no significant correlation was found between the 

responses to those two behaviors. However, the non-key statements were changed after cognitive 

interviews; thus, the correlation between behaviors of interest and the other non-key statements 

remained unknown.   

 

Third, for Assumption III (truthful responses), the null hypothesis was that the percentage of 

students who answered ‘0’ or ‘5’ in the treated group was greater or equal to that in the control 

list.  The distribution of responses from ‘0’ through ‘5’ is presented in Table 1.5.  

 

Table 1.5. The proportion of students by response value 

Response 

value 
Control list Treated list 

  Control1 Control2 Pooled Control  

Smoking  

in the list 

IV  

in the list 

0 2% 3% 3% 3% 2% 

1 7% 9% 8% 9% 6% 

2 34% 33% 33% 29% 24% 

3 42% 42% 42% 42% 37% 

4 13% 13% 13% 15% 23% 

5 1% 1% 1% 2% 8% 

Obs 344 345 689 336 337 

 

T-tests were conducted between the pooled control list and two treated lists and we failed to 

reject the null of truthful responses. Specifically, in testing for the floor effect, there was no 

significant difference between the control and the treated groups (p>0.05); in testing for the 

ceiling effect, there was no significant difference between the control and treated list about 
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smoking (p>0.05) and the percentage of responses with value 5 was significantly higher in the 

treated list about intravenous infusion use (p=0.00).  

 

In sum, the list experiment met the standards of Assumptions I (balance in randomization) and 

III (truthful response to the key statement). Assumption II (independence between key statement 

and the non-key statements) was partially tested. Assumption IV (design effect) could not be 

adequately assessed in this study.  

 

 

C. Main results  

It was important to first examine the characteristics of list-based and placebo responses. 

List-based responses - The mean of list-based responses was 2.98, 2.60, 2.62 and 2.55 for the 

treated list about intravenous infusion use, the treated list about smoking and two control lists, 

respectively.  The difference in the mean of estimates was 0.07 between two randomized groups 

responding to the control list, but it was not statistically significant (p > 0.1).  Thus, the 

responses to the control list in two randomized groups can be pooled and were pooled for the 

analysis of the main results.  

Placebo responses - For the placebo question, “Did you visit Gaoxiong, a city in Southern 

Taiwan, in Grade 12,” 1.5% and 2.5% of the students reported they visited Taiwan, in two 

randomized groups, respectively.  The difference between the means of placebo responses was 

0.01 but it was not statistically significant (p > 0.1).  The placebo responses can be pooled and 

were pooled in estimating the main results.  
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The estimates from direct questioning, indirect questioning, the difference of prevalence levels 

between the two survey methods, and difference-in-differences are presented in Table 1.6. There 

was no missing data in direct questioning and there were only two missing values in indirect 

questioning, among 1,305 students. 

  

 

Table 1.6. Prevalence, difference in two prevalence levels, and DID 

      Models 

   

Least Square  

 

Maximum likelihood  

Indicator Obs 

 

B(%) SE P-value 

 

B(%) SE P-value 

PrevalenceIndirectSmoking
1
 1308 

 

4% 0.07 0.60 

 

4% 0.55 0.95 

PrevalenceDirectsmoking
2 

325   8% 0.01 0.00   8% 0.01 0.00 

DifferenceSmoking
3
 1308   -4% 0.07 0.55   -4% 0.56 0.94 

PrevalenceIndirectIV
1
 1308 

 

43% 0.07 0.00 

 

43% 0.79 0.56 

PrevalenceDirectIV
2
 331   52% 0.03 0.00   52% 0.03 0.00 

DifferenceIV
3
 1308   -9% 0.08 0.26   -9% 0.84 0.92 

DID
4
 1310   5% 0.09 0.58   5% 0.26 0.85 

Note:  
1
 PrevalenceIndirect: The point estimate of prevalence from indirect questioning is calculated by subtracting 

the mean of control list responses from the mean of the treated list responses and adding in the mean of 

the response to the placebo question.  
2
 PrevalenceDirect: The point estimate of prevalence in direct questioning is the mean of direct responses. 

3
 Difference = PrevalenceIndirect  - PrevalenceDirect  

4 
Difference-in-differences (DID) = DifferenceSmoking - DifferenceIV  

 

 

The point estimates were consistent between least square (LS) and maximum likelihood (ML). 

However, contradictory to the literature (Blair and Imai 2012; Comşa and Postelnicu 2013; Meng, 

Pan et al. 2014), the ML estimators yielded larger standard errors in some cases.   
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Estimated prevalence levels from two methods - The health behaviors were measured both from 

direct questioning and the list experiment. From the list experiment, the estimated smoking 

prevalence was 4%, using the pooled control list as the reference group, and the estimator was 

non-significantly different from zero. From direct questioning, estimated smoking prevalence 

was 8%, which was significantly different from zero (Table 1.6).  From direct questioning, the 

estimated intravenous infusion use was 52%. From the list experiment, the estimated intravenous 

infusion use was 43%, using the pooled control list as the reference group. Both point estimates 

were significantly different from zero (Table 1.6).  

 

Difference of prevalence levels between direct questioning and indirect questioning – The 

difference in prevalence levels for smoking was 4%, which was negative in sign and non-

significant (Table 1.6); the difference in prevalence levels for intravenous infusion use was 9%, 

which was negative in sign and non-significant.  

 

Difference-in-differences – There was an approximately 5% difference between the two 

measurements and two behaviors but the estimator was non-significantly different from zero 

(Table 1.6).  

 

V. Discussion and limitations 

A survey experiment was conducted to explore the self-reported prevalence of intravenous 

infusion use and smoking, with the expectation that indirect questioning would reduce under-
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reporting of smoking. The main finding was that the difference-in-differences between direct 

questioning and indirect questioning for two health behaviors was 5%, which was non-

significant. The results failed to reject the null hypothesis that the reporting gap between direct 

questioning and indirect questioning was the same for intravenous infusion use and smoking 

among medical students in China.  

 

It was surprising that lower estimates were yielded in the list experiment than direct questioning 

for smoking. There are several sources of bias that may have influenced this result.  First, there is 

the potential bias resulting from the violation of assumptions. It was estimated that bias was very 

unlikely to be introduced due to unbalanced randomization (violation of Assumption I), or 

untruthful responses to the key statement in the list experiment (violation of Assumption III).  

 

The main concern was violation of design effect (Assumption IV).  In this study, it was very 

likely that the measurement error with a downward bias, which occurred in estimating the 

prevalence levels for both behaviors, was due to counting difficulty. More specifically, it might 

be sufficiently more difficult to memorize the affirmative answers and add them up in 

responding to the treated list compared to the control list. Other studies showed that participants’ 

cognitive difficulties in memorizing the affirmative answers and then adding them up introduced 

measurement errors (Biemer, Jordan et al. 2005; Tsuchiya, Hirai et al. 2007). Other researchers 

have found similar results. For instance, Droitcour et al. as well as LaBrie and Earleywine 

applied an unmatched list experiment and they yielded lower estimates in the list experiment 

than direct questioning for intravenous drug use (Droitcour, Caspar et al. 1991) and college 

students getting drunk (LaBrie and Earleywine 2000). It was very likely that cognitive difficulty 



 

 

 

 

26 

was greater in responding to the treated list than to the control list because there was an 

additional statement in the unmatched list experiment.  

 

Another concern was that the response to non-key statements was dependent on the presence of 

the key statement, leading to a violation of Assumption II. Because this assumption was only 

partially tested, it is necessary to discuss the likelihood of correlation between the key statement 

and the non-key statements.  The statement of interest was placed in the middle of the list, as the 

third one out of five. It was possible that the responses to the statements followed by the 

statement of interest were impacted by the key statement due to order effect (McClendon and 

O'Brien 1988; Buckley 2008; Lee, Schwarz et al. 2014).  It was tested and shown that there was 

no significant correlation between intravenous infusion use and reading novels in the pretesting 

phase. However, it was left unknown whether there is a correlation between intravenous infusion 

use and calligraphy practice as well as between smoking and two non-key statements (i.e., 

calligraphy practice and reading novels) in the list.   

 

It was also surprising that the smoking prevalence levels estimated through both survey methods 

in this study were lower than the estimated prevalence in the Global Adult Tobacco Survey 

(GATS). The GATS sampled from 100 counties/districts in China in 2010, and the estimated 

prevalence was 18% [95% confidence interval (14.7, 21.6)], among those 15 to 24 years old (Li, 

Hsia et al. 2011). In this study, the sample was medical students in Xi’an Jiaotong University, 

with an average age of 20 years old, and smoking prevalence was estimated for the year of 2012. 

The smoking prevalence was 8% and 4% using the direct and indirect questioning methods, 

respectively. There are several possible explanations for this discrepancy. First, it is possible that 
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there were fewer smokers in the medical school in this study than in the nationwide sample. 

Second, as smoking prevalence declines over time (MOH 2006; Li, Hsia et al. 2011), the 

estimated prevalence in 2012 could be lower than that in 2010. Third, the cognitive difficulty of 

responding to the list experiment may have placed a downward bias on the estimate. Relatively, 

the estimate from direct questioning is closer to the national average estimate than that from the 

list experiment. 

 

In this study, the results suggest that the list experiment may not be useful in improving the 

measurement of intravenous infusion use and smoking. Given that there are mixed results from 

list experiments in the literature, the results from this study belong to the pool of research that 

has shown no difference between the estimates from a list experiment and direct questioning for 

the following behaviors: intravenous drug use (Droitcour, Caspar et al. 1991), receptive anal 

intercourse (Droitcour, Caspar et al. 1991), college students getting drunk (LaBrie and 

Earleywine 2000), past engagement in counterproductive behaviors (Ahart and Sackett 2004), 

the prevalence of cocaine use (Biemer, Jordan et al. 2005), giving blood (Tsuchiya, Hirai et al. 

2007), and condom use (Jamison and Karlan 2011). Further, counter-intuitive results have been 

generated from list experiments.  For instance, the number of sexual partners was reported higher 

in direct questioning than in list-based questioning (Jamison and Karlan 2011).  In such cases, 

the ex-anti prior about a specific behavior or the potential bias in a list experiment needs to be 

examined.  

 

In the field of survey research, perhaps the most effective approach, and the path with minimal 

levels of social desirability bias, is the use of anonymous, self-administered direct questioning. A 
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survey on sensitive questions could be self-administered, web-based or telephone-based rather 

than interviewer-administered so as to avoid interpersonal interaction (Nederhof 1985; Johnson, 

Hougland et al. 1989). In prior research, when participants were asked to report socially 

undesirable behavior in a survey free of interviewer presence as opposed to with an interviewer 

in the room, socially undesirable behavior was reported more frequently when the interviewer 

was not in the room (Kaminska and Foulsham 2013).  This suggests that the likelihood of 

underreporting a socially undesirable behavior is higher when responding to another person as 

opposed to when in isolation.  Furthermore, a recent report examining online panels by the 

American Association for Public Opinion Research concluded that, regardless of design, there 

were higher reports of socially undesirable attitudes and behaviors in self-reported web-based 

questionnaires than in face-to-face interviews (Baker, Blumberg et al. 2010).  In this study, both 

self-administration of the survey and response without an identifier protected privacy.  The low 

percentage of item non-response suggests that privacy is protected in anonymous self-

administration of surveys.  

 

There are several important limitations to this study.  First, given that the study sample was 

medical students, it is difficult to generalize the findings to students in the general population. 

Second, the prevalence levels of intravenous infusion use and smoking were only measured by 

surveys rather than objective measurements; therefore, the validity of the survey instruments 

remains unknown. Third, the surveys were self-administered by participants; therefore, the 

results of this study cannot be generalized to other survey modes, such as interviewer 

administration.  Fourth, results about cognitive difficulty in responding to the list-based question 

may not be applicable to other list experiments with less than four non-key statements.  
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VI. Conclusion 

List experiments might not be more suitable than the anonymous self-administered direct method 

for measuring health behaviors. There was no evidence that list-based questioning yielded 

greater reports of smoking use when compared to direct questioning. Nor was evidence 

generated about the level of social desirability for smoking and intravenous infusion use among 

medical students in China.  

 

The results from this study contradicted the ex-ante assumption that smoking should show a 

higher estimate of prevalence using list-based questioning than that from direct questioning if 

smoking was socially undesirable. The surprising finding suggests that the list-based method 

might introduce downward bias. The bias was plausibly due to the violation of the “no design 

effect” assumption.  

 

It needs to be acknowledged that it can be a complex task, for participants in a list experiment, to 

count and memorize the affirmative answers.  Even though the number of statements was the 

same in the control and the treatment groups in the list experiment in this study, the key 

statement about smoking or intravenous infusion use was more likely to yield an affirmative 

answer than the placebo statement about visiting Taiwan. Therefore, students in the treated group 

might experience more counting difficulty in adding up all affirmative answers.   
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Paper II 

 

Designing Vignettes and Question Formats to Measure Distance Vision: 

Evidence from Cognitive Interviews among Students in China 

 

 

 

Abstract  

Background Vignette methods have been proposed as a way to correct comparability problems 

in self-reported survey measures, but the validity of such methods depends largely on vignette 

wording and question formatting. This study used cognitive interviewing techniques to evaluate 

comprehension, judgment, and responses toward vignettes that are used to measure distance 

vision. 

 

Methods Two vignettes and two vignette approaches were examined through cognitive 

interviews among 36 students from Grade 7 and Grade 11 in rural China. Interviews were 

conducted among students with different objective levels of visual ability. The respondents either 

directly evaluated the vision of the vignette’s hypothetical character (i.e., non-comparative 

judgment) or compared their own vision with the vignette character’s vision (i.e., comparative 

judgment). Data were collected through thinking-aloud, verbal probing, and objective 

measurement of vision. 

 

Results Ten major problems were identified through cognitive interviewing and the results can 

be summarized in three categories.  First, for vignette comprehension, it was found that the 
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concept of a hypothetical person was understandable by all participants in Grade 7 and beyond. 

However, only 50%, 40%, and 25% of the students accurately estimated objective distance of 5 

meters, 10 meters, and 20 meters, respectively. Furthermore, ambiguous vignette phrases, such 

as ‘appear blurry,’ and lengthy wording caused difficulty in comprehension. Second, for vignette 

judgment, students used either self or a previous vignette as a reference point. Third, for vignette 

response, due to the Chinese cultural view of being “strict with oneself and lenient towards 

others,” different standards were applied in self-assessment and the assessment of vignettes by 

11% of students. Meanwhile, 79% of students reported that non-comparative judgment was more 

difficult to answer and the pattern persisted among different visual acuity groups. 

 

Conclusions To our knowledge, this was the first research study applying cognitive interviewing 

to address the design of vignettes in China. Overall, vignettes about distance vision were 

understandable for students at the educational levels of grade seven and beyond. It was more 

difficult to reach an answer and to be certain about the answer in non-comparative judgment than 

in comparative judgment. Lastly, this study revealed the value of cognitive interviewing in 

identifying areas for improvement in vignette design within a given cultural context. 

 

 

Key words: vignette; Self-report; cognitive interviews; non-comparative judgment; comparative 

judgment; vision; China 
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I. Background  

The anchoring vignette technique has been developed to improve interpersonal comparability in 

self-reports (King, Murray et al. 2004). Anchoring vignettes have been advanced with tailored 

statistical methods (Wand, King et al. 2007; Wand 2013), and widely used in the World Health 

Survey, among other empirical studies (Damacena, Vasconcellos et al. 2005; Chevalier and 

Fielding 2011; Wada, Kakuma et al. 2011; King, Harper et al. 2012). Importantly, the anchoring 

vignette technique involves the concept of a hypothetical person as well as the description of a 

specific scenario in the domain of interest, and it is essential to design the vignette wording and 

questioning format correctly in order to ensure valid results.  

 

However, vignette design has been largely neglected and it has been suggested that there is a 

need for further work on the design of vignettes, especially improving vignette descriptions 

before vignettes are used in practice (Hopkins and King 2010; Kapteyn, Smith et al. 2011a). 

Specifically, one study suggested that the assumptions underlying anchoring vignette techniques 

were more likely to hold true if the description of the vignette character's condition was complete 

and concise (Kapteyn, Smith et al. 2011a). Vignette methods have sometimes been considered 

infeasible for populations with limited education because participants with lower educational 

levels are less likely to respond (d’Uva, O’Donnell et al. 2008).  The primary purpose of this 

research study was to use cognitive interviewing to assess how a young population comprehends, 

judges, and responds to vignettes in the domain of distance vision, and to develop approaches to 

making vignette methods generally more useful. The secondary purpose was to develop more 

understandable and sensitive vignettes to measure distance vision in a Chinese context.  
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Among different health domains, vision was chosen to validate the anchoring vignette technique 

mainly for two reasons. First, measuring perceptions of visual acuity is an important task.  

According to one study conducted in China, among children who needed glasses, only 77% of 

students wore them (Su 2015a). A delay in glasses wearing can be attributed to several factors, 

including a lack of an objective measure of visual acuity in resource-limited settings and 

incorrect perceptions of visual acuity. Second, both objective measures and self-assessment are 

applicable to measuring distance vision (King, Murray et al. 2004). In this study, the systematic 

cognitive differences among participants with different objective levels of visual ability were 

explored. This study is in line with other efforts to use cognitive interviewing to improve the 

measurement of perceived visual acuity (Miller, Mont et al. 2011).  

 

Cognitive interviewing is one way to potentially improve vignette wording and formatting, 

which is a neglected aspect of survey design (Hopkins and King 2010; Kapteyn, Smith et al. 

2011a). Cognitive interviewing is a pretesting method used in questionnaire design that allows 

researchers to identify problems in question formulation that may prevent them from effectively 

collecting information (Willis 2005). By administering draft survey questions and then following 

up with probing questions, a researcher can collect additional verbal information about survey 

responses and determine whether the question generated the information that the researcher 

intended (Willis 2005).   
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Cognitive interviewing techniques have been developed and applied to both government surveys 

and other social science research in the past three decades (Willis 2005). Since 1988, the practice 

has been regularly utilized at three United States government statistical agencies - the National 

Center for Health Statistics, the Census Bureau, and the Bureau of Labor Statistics (Willis 2005). 

It has been used in pretesting cross-national and cross-cultural surveys (Pasick, Stewart et al. 

2001; Nápoles-Springer, Santoyo-Olsson et al. 2006; Nápoles-Springer and Stewart 2006; Willis, 

Lawrence et al. 2008; Farrall, Priede et al. 2012) and evaluating different sets of questions, such 

as the Frenchay Activities Index, the Barthel Index, the Simple Lifestyle Indicator Questionnaire, 

the EuroQoL EQ-5D, and the Personal Resources Questionnaire 2000 (Ploughman, Austin et al. 

2010).   However, to our knowledge, there has been no research on the use of cognitive 

interviews to improve vignette design in a Chinese context.  

 

To investigate respondent understanding of vignette questions and to discover potential survey 

improvements, this study empirically applied cognitive interviewing in vignette development for 

measuring vision. In cognitive interviews, respondents were encouraged to reveal problems via 

open-ended discussion rather than being driven to provide closed-ended, coded responses. In 

particular, comprehension, judgment, and response process were investigated through a 

standardized interview protocol, according to the four-stage model of the survey response 

process (Tourangeau, Rips et al. 2000). Understanding these cognitive processes is critical for 

designing vignettes that can yield informative conclusions on perceptions of health. For purposes 

of organizing the presentation, the cognitive interviewing reporting framework (CIRF) was 

adopted in this study (Boeije and Willis 2013).  



 

 

 

 

36 

II.  Materials 

A. Survey questions  

Two initial versions of survey questionnaires were tested in cognitive interviews and there were 

three questions in each version (Table 3.3). Each questionnaire consisted of prefaces, one self-

assessment question and two vignettes. Only vignette questions were phrased in two different 

ways in two questionnaires. The non-comparative judgment asked them to evaluate their own 

vision, and the vignette character’s vision, directly. Non-comparative judgment is the practice of 

survey instruments in World Health Surveys, based on which a series of research has been 

conducted (Damacena, Vasconcellos et al. 2005; Wada, Kakuma et al. 2011; King, Harper et al. 

2012). Meanwhile, the comparative judgment asked students to compare their own vision with 

vignette situations. Comparative judgment has been evaluated by other researchers on the topic 

of rest/energy (Hopkins and King 2010).  Two vignettes were designed to represent scenarios 

where a hypothetical person had either a distance vision of less than 5 meters or greater than 20 

meters. Two hypothetical persons with common Chinese names, Wang Wu, and Zhang San were 

introduced in vignettes (Table 2.1).   
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Table 2.1. Two versions of survey questionnaires 

Versions Non-comparative judgment Comparative judgment 

Preface 1 Now, I would like you to think about your own vision without glasses or 

contact lenses. 

Self-assessment 

of vision 

At the present time, would you say your distance eyesight is: 

(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor.  

Preface 2 When answering the next questions, I want you to think about Wang Wu and 

Zhang San of your age and gender. Please think about Wang Wu and Zhang 

San’s vision without glasses or contact lenses.   

Vignette 

questions 

[Wang Wu] finds faces to appear 

blurry at a distance of 5 meters. 

Would you say [Wang Wu]’s 
distance eyesight is:   

(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor. 

 

[Zhang San] can recognize familiar 

people's faces and pick out facial 

expression (e.g., angry, smile) at a 

distance of 20 meters quite 

distinctly. Would you say [Zhang 

San]’s distance eyesight is:   

(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor. 

[Wang Wu] finds faces to appear blurry 

at a distance of 5 meters. Would you 

say your distance eyesight is:   

(1) Better than Wang Wu’s 

(2) The same as Wang Wu’s 

(3) Worse than Wang Wu’s 

 

 

[Zhang San] can recognize familiar 

people's faces and pick out facial 

expression (e.g., angry, smile) at a 

distance of 20 meters quite distinctly. 

Would you say your distance eyesight 

is:   

(1) Better than Zhang San’s 

(2) The same as Zhang San’s 

(3) Worse than Zhang San’s 
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B. Assumptions: Vignette equivalence and response consistency 

Non-comparative judgment is based on two assumptions: vignette equivalence and response 

consistency (Salomon, Tandon et al. 2004). Vignette equivalence refers to the requirement that 

underlying domain levels represented in each vignette are understood in approximately the same 

way by all respondents (Salomon, Tandon et al. 2004).  For example, in a study measuring 

mobility level in Asian countries, interpretations of mobility level, as presented in the vignette, 

varied significantly among participants across countries (Hirve, Gomez-Olive et al. 2013). This 

situation represents a violation of vignette equivalence. Response consistency, on the other hand, 

refers to the requirement that individuals use similar standards in self-assessment and in the 

evaluation of vignette scenarios (Salomon, Tandon et al. 2004). For instance, one study showed 

that participants used similar standards for themselves as well as for vignette characters in 

evaluations of the domain of sleep but not in the domain of pain (Kapteyn, Smith et al. 2011a).  

III.  Methods 

A. Sample 

The study was conducted in a middle school in Jingning County, Zhejiang Province, China. A 

total of 36 interviews were conducted, across two rounds of 18 each. Given that cognitive 

interviewing normally requires a small sample size, no power calculation was conducted. 

 

The middle schools in China have students between Grade 7 and Grade 12 and the study meant 

to enroll students to represent largely different educational levels. However, students in Grade 12 

were preparing for university entrance exams and they were not invited to attend the study. Any 

student in Grade 7 or Grade 11 in Jingning Middle School was eligible to participate in the 
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interview and the age range was determined by that population. In these two grades, students 

representing a range of objective levels of visual ability were sought for participation in the 

study.  

 

Children under 18 years old and adult students were recruited for interviews. It was planned to 

enroll students with particular characteristics of interest (e.g., students who needed glasses but 

did not have glasses; students who did not need glasses; students who always wore glasses or 

students who wore glasses sometime), with 25% in each of the four groups. The sample 

distribution is presented in Table 2.2.  

 

Table 2.2. Sample distribution 

 

Visual status  

 

Obs 

  Good   Poor 

Having glasses 
 

No  

 

No    Yes 

Wearing glasses 
 

No  

 

No  

 

Always  Not always 

First round  18 
 

8 

 

0 

 

5 5 

Second round  18 
 

8 

 

0 

 

4 6 

Sum 36   16   0   9 11 

 

B. Procedures  

The study procedures are summarized in Table 2.3. The designer of this study conducted the 

interviews and analyzed the data. Before the cognitive interviews, the interviewer conducted a 

question appraisal (Appendix 2.1) to design the interview protocol. To keep all interviews 

consistent, one interviewer conducted all interviews. The interviewer conducted interviews of 36 

students and each interview was followed by an objective measure of visual acuity. In the first 
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round, 18 students were interviewed.  Findings were utilized to refine the survey questions; and 

in the next round, an additional 18 students were interviewed to test the refined survey questions. 

Both qualitative and quantitative analyses were conducted to understand the following aspects: 1) 

comprehension, 2) judgment, 3) response, and 4) design of vignettes.  

 

Table 2.3. Sequence of research activities 

Step 1 Question Appraisal by interviewer 

Step 2 

First round of study (n=18)                                                                                               

(Concurrent interviewing, followed by objective measure of vision)  

Step 3 Refinement of questions 

Step 4 

Second round of study on refined questions  (n=18)                                                                                               

(Retrospective interviewing, followed by objective measure of distance vision)  

Step 5 Finalization of questions 

 

C. Cognitive interviews 

In two rounds of interviews, each student only attended one round. The first round of cognitive 

interviewing involved concurrent probing, in which the subject self-administered a survey 

question and then the interviewer asked additional questions regarding this specific survey 

question. The process was repeated three times for the three questions. The second round was 

retrospective. The student self-administered the entire written survey that consisted of three 

questions and submitted it to the interviewer; then the interviewer asked additional questions.  

 

In semi-structured interviews, thinking-aloud (Ericsson and Simon 1980) and verbal probing 

techniques (Forsyth and Lessler 1991) were two critical methods used. Students were allowed 

and encouraged to think-aloud as the first step. Thinking-aloud is a process of verbalizing one’s 

thought process while arriving at a conclusion (Ericsson and Simon 1980). If this proved 

difficult, then the interviewer applied probes. Both concurrent and retrospective verbal probes 
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were applied to facilitate the conversations (See the standardized probes in Appendix 2.2) but 

there was flexibility in applying predetermined probes or newly developed probes, based on the 

conversation. The study mainly relied on probing (Appendix 2.2) because it was anticipated to be 

difficult for both adults and children to think-aloud.  

 

In cognitive interviewing, one randomized version of the vignette questionnaire was presented to 

the subject: comparative judgment or non-comparative judgment (Table 3.3). A probe on 

comparative judgment was designed for students who responded to non-comparative judgment 

and vice versa (Appendix 2.2). By asking the vignette questions in two approaches (i.e., 

comparative judgment or non-comparative judgment), comparative cognitive difficulty in each 

approach was tested.  

 

The average interview took about 30 minutes. Most of the interviews were audiotaped. The 

interviewer took notes while interviewing all of the students. Both the interviewer and 

interviewees had Chinese as their first language.  

 

D. Objective measure of visual acuity  

After interviews, each subject received an objective measure of visual acuity by the “Simplified 

Snellen Chart” (SSC), consisting of the letter “E” oriented in different directions. The respondent 

stood 5 meters away from the SSC and indicated the direction of “E”s. The interviewer 

conducted the test after receiving training from an optometrist in a local setting to ensure safety 

and accuracy. In the objective measure, distance vision without glasses or contact lenses was 
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measured even if the subject typically wore visual corrections. The measurement ranged from 

4.0 to 5.3 and a larger number indicates better vision. 

 

IV.  Data analysis and findings 

A. Characteristics of the participants 

The characteristics of the study sample are summarized in Table 2.4.   

Table 2.4. Demographic characteristics  

  Obs Percent/Mean 

Mean age (yrs old) 36 15 

% male  36 47% 

% in Grade 7  36 50% 

% with poor or very poor vision in self-assessment 36 50% 

% having glasses  36 56% 

% in the first round of interviews 36 50% 

 

 

In the following sections, we describe findings related to three key challenges in anchoring 

vignette techniques: comprehension, judgment, and responses to vignettes. The sections are 

organized into those three categories based on Tourangeau et al.’s psychological model of the 

survey response (Tourangeau, Rips et al. 2000).  

 

 

B.  Comprehension I: Hypothetical person  

All interviewed students in Grade 7 and Grade 11 understood the description of the hypothetical 

persons (Table 2.5). In the interviews, probes were designed to facilitate the conversation about 

the hypothetical person. For example, “Wang Wu is mentioned in the question. Who is Wang 
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Wu in your understanding?” It was commented by students that Zhang San and Wang Wu were 

two common names that were used to describe hypothetical characters in the mathematical 

examinations at the end of semesters. Wang and Zhang were understood as specific people like 

the subject himself/herself or a classmate. For instance, one student reported, “Wang is the same 

as me, except eyesight.”  Wang and Zhang were also referred to as persons in a video game or in 

a novel. Even though the hypothetical persons were understood in different ways by students, 

hypothetical thinking was not a challenge for students in Grade 7, let alone the students with 

more education.   

Table 2.5. Vignette comprehension 

Potential problems Obs 

Wang: Poor 

vision at 5 

meters
1
 

Zhang: 

Good 

vision at 20 

meters
2
  

(Frequency) (Frequency) 

1. Difficulty in understanding hypothetical 

person  
36 0% 0% 

2. Irrelevant info on vignette character's sex 18 44% 44% 

3. Technical term undefined  (distance vision) 18 17% 17% 

4. Challenge in vignette equivalence (i.e., 

distance)    

    5 meters 28 50% NA 

   10 meters 10 NA 60% 

   20 meters 16 NA 75% 

5. Challenge in vignette equivalence (i.e., 

ambiguous phrases)    

   Appear blurry 18 33% NA 

   Angry 18 NA 22% 

   Familiar people's face 18 NA 11% 

6. Lengthy wording  18 0% 11% 

Note: By design, vignette Wang represented poor vision while vignette Zhang represented good 

vision. 
1 
[Wang Wu] finds faces to appear blurry at a distance of 5 meters.  

2
 [Zhang San] can recognize familiar people's faces and pick out facial expression (e.g., angry, 

smile) at a distance of 20 (or 10) meters quite distinctly. 
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C.  Comprehension II: Vignette equivalence 

The main challenges in vignette equivalence were the understanding of distance and the 

descriptions (i.e., appear blurry, familiar people's face, angry) in the vignettes. Vignette 

equivalence refers to the requirement that vignettes are understood in approximately the same 

way by all students, irrespective of their age, sex, income, education, country or other factors 

(Salomon, Tandon et al. 2004). These issues are discussed in depth below.  

 

Sense of distance 

The ability to accurately assess distance might vary substantially among students. In the initial 

vignettes, the concept of distance was introduced as ‘5 meters’ among 28 students and ‘20 meters’ 

among 18 students; in the revised vignette of Zhang, it was introduced as ‘10 meters’ among 10 

students (Table 2.5).  In interviews, the sense of distance was tested by different questions. For 

example, “What is the length of this interview room?”; “What is your best guess of the distance 

between you and the eye examination chart?”; “How far is 5 meters?” The majority of students 

experienced difficulty in estimating the distance. The greater the actual distance was, the smaller 

the proportion of students who accurately estimated the distance was.  Among 28 students who 

were asked to estimate the distance of 5 meters, only half of the students (50%) accurately 

estimated it and the estimation task became more challenging as the distance increased to 10 

meters or 20 meters, with 40% (4 out of 10 students) and 25% (4 out of 18 students, after 

excluding two item non-responses) giving accurate estimations, respectively. Some of the 

students mentioned that it was easy to estimate the distance of 1 meter or 2 meters.  The 

objective description of distance, e.g., 20 meters, in the vignette, introduced large variation in 
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understanding of the vignette character’s vision. In other words, because of the difference in 

estimated distance, vignettes described with objective distance can hardly be interpreted 

equivalently among students.  

 

It was found that the probe, “Do you know how far 5 meters are?,” yielded answers that did not 

match with distance estimations. One student answered, “No, I don’t. It is very hard to estimate 

the distance of 5 meters,” but he estimated correctly twice regarding that distance of 5 meters 

(i.e., the length of the room and the distance set in the objective measure of vision). Students 

lacked confidence about what they knew in this case. Another student said, “I don't know how 

far 5 meters are.” But he ‘guessed’ correctly or he had a good implicit sense of distance. He also 

had an accurate conceptualization of 10 meters. Then he recalled that, when he was in 

elementary school, one of the tasks he conducted was measuring length and width of the 

classroom.  

 

In the second round of interviews, students were invited to compare the original questionnaire 

with the revised version. Students thought the version without objective distance was easier to 

answer and closer to students’ daily life. 

 

Vignette phrases  

Subjects also reported different understandings of the described vignettes (i.e., [Wang Wu] finds 

faces to appear blurry at a distance of 5 meters; [Zhang San] can recognize familiar people's 
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faces and pick out facial expression (e.g., angry, smile) at a distance of 20 meters quite 

distinctly). In the first round of cognitive interviews, students reported difficulty with phrases in 

the vignette. For example, 33% (6 out of 18 students) exhibited difficulty with the phrase, 

‘appear blurry;’ 22% (4 out of 18 students) exhibited difficulty with the phrase, ‘angry;’ and 11% 

(2 out of 18 students) had difficulty with the phrase, ‘familiar people's face.’  

 

Wang’s vision was described as, “[Wang Wu] finds faces to appear blurry at a distance of 5 

meters,” and ‘appear blurry’ was understood in different ways: 1) Wang cannot recognize the 

person; 2) Wang can recognize the person but Wang experienced double image of the face; 3) 

Wang cannot pick up the details such as moles on the face. Furthermore, some students wanted 

to know more about the details regarding the blurriness.   

 

Subjects commented on ‘familiar people’s face’ in a richly descriptive manner in the cognitive 

interviewing. Eleven percent (2 out of 18 students) reported lengthy wording for the vignette 

involving Zhang. One student commented that it was an easier task to recognize a familiar 

person’s face rather than a stranger’s, and accordingly, he was struggling to rate Zhang’s vision 

as ‘good’ or ‘excellent.’ The term ‘familiar people’ induced more thoughts about visual input for 

another student. He commented that visual input was the whole person, including face and body 

characteristics.  Further, because of the existing impression about familiar people’s other signals, 

such as hairstyle and walking gesture, this person can be recognized by those signals other than 

the face. Meanwhile, those signals from the person would also facilitate the recognition of face. 
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He thought the question on Zhang’s vision was harder to understand than that on Wang’s vision 

because of the length of the vignette. 

 

Students thought observing anger on someone’s face did not fit daily experience well. For 

instance, one student asked, “Is it possible to observe anger from facial expressions?  I think 

anger is observed through overall body language and voice. For example, if the teacher raises his 

voice and waves his arm fast and firmly, I guess he is angry.”  

 

Table 2.5 summarizes all the findings regarding comprehension of vignettes. For instance, 17% 

of students (3 out of 18 students) had difficulty with the phrase, ‘distance vision.’ Besides the six 

problems listed in Table 2.5, among 36 students, one subject mentioned that "the same as 

Zhang's" can be refined as "about the same as Zhang's."  In the first round of interviews, among 

18 students, one subject commented that there might be no student that would rate his/her vision 

as “better than Zhang's” with the description of "pick out facial expression at a distance of 20 

meters quite distinctly."  

 

 

D.  Judgment I: Reference point 

It was suggested by students that a reference point was essential in the judgment of 

vignettes. Overall, difficulty in making judgments about the vignettes involving distance 

was greater in non-comparative judgment than comparative judgment. One reason for this 

was that subjects were using self as the reference point to make relative judgments for the 
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comparative condition. However, for non-comparative judgments, subjects needed to 

generate an absolute sense about distance or seek a new reference point for further 

judgment.  

 

Interestingly, students utilized a previous vignette to make a judgment regarding the sequential 

vignette.  For instance, the assessment of 20 meters was conducted with reference to an 

understanding of 5 meters. One student said, “The vignette with 5 meters helps me to understand 

the vignette with 20 meters. If the vignette with 20 meters is presented first, I am not sure how to 

answer it; maybe Zhang's vision is excellent or good. Even though I don't have the absolute sense 

of 20 meters, I know how far it should be, compared with 5 meters.”  

 

Further, relevance to one’s own life experience made the judgment process more engaging. 

Because most of the students had a good sense of their own vision, it was easier to make a 

judgment by comparing themselves and the vignette’s protagonist. There was no standardized 

probe design to test whether comparative judgment or non-comparative judgment is more 

relevant to the students. More than 10 students mentioned that it was engaging in the 

comparative judgment. Meanwhile, one student found it hard to empathize with Wang Wu, and 

recommended rephrasing the statement to make it more engaging. He offered an example to 

make the vignette more relevant by suggesting, “Your classmate Wang Wu finds your face to 

appear blurry at a distance of 5 meters” (with suggested changes in italics). 
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Given that relevance to the students’ daily life was an important factor to consider in designing 

vignettes, one challenge in comparative judgment was the limits of experience. For students with 

good vision, they had no or limited experiences like that of Wang’s; for students with poor vision, 

they had a difficult time recalling the sense of good vision. In evaluating Zhang’s vision in 

comparative judgment, one student commented that, “For the vignette with distance of 10 meters, 

I can hardly recall my own experience because I became near-sighted since Grade 4 and I have 

no memory of visual clearness at 10 meters.”  

 

E.  Judgment II: Leading frame that implies a “right answer” 

A leading frame might imply a “correct” answer for the participants. Eleven percent (2 out of 18 

students) reported that the word ‘quite’ in the vignette of Zhang implied that a socially 

acceptable response would be ‘excellent.’ After reading the vignette, one student repeated, ‘quite 

distinctively… 20 meters…’ He suggested that the term ‘quite distinctively’ implied very good 

vision. He also asked, “Is it possible that a student could see very clearly at 20 meters?” He rated 

Zhang’s vision as excellent. He had the concern that no student could have better vision than 

Zhang and Zhang’s vision was unrealistic for him.   

 

F.  Response I: Challenges to response consistency 

In order to describe the vignette scenario clearly and to ensure response consistency (Grol-

Prokopczyk 2014), it was stated in the survey, “When answering the next questions, I want you 

to think about Wang Wu and Zhang San of your age and gender. Please think about Wang Wu 
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and Zhang San’s vision without glasses or contact lenses. ” It was hypothesized that response 

consistency might be enhanced by specifying information about the vignette characters’ age and 

gender in the preface. Response consistency requires that individuals use the response categories 

in a similar way in self-assessment and in evaluating hypothetical scenarios (Salomon, Tandon et 

al. 2004).  However, in the first round of interviews, 44% (8 out of 18 students) reported that the 

information on the gender of vignette characters in the preface was irrelevant. The information 

about ‘gender’ was removed after the first round of interviews; and, in the second round of 

interviews, among 18 students, no students asked whether the hypothetical person was a girl or a 

boy student. In the final version, the vignette character’s names were revised to little Zhang 

(Xiao Zhang in Chinese) and little Wang (Xiao Wang in Chinese) to omit the information about 

a vignette character’s gender. 

 

The assumption of response consistency may be challenged in this study by the tendency within 

Asian culture to be critical in self-evaluation and tolerant to others’ performance. Eleven percent 

(4 out of 36 students) had inconsistent standards in rating their own vision and the vignette 

charater’s vision.   One study found that Asians are more critical in self-assessment than North 

Americans, measured by larger discrepancy of actual-ideal self among Asians (Heine and 

Lehman 1999) and such cultural norms were uncovered through cognitive interviews during self-

assessment of vision. In the case that different response standards applied in self-assessment of 

vision and the evaluation of vignettes, indirect comparison between self-assessment and 

vignettes by researchers introduces bias in assessing vision. However, comparative judgment 



 

 

 

 

51 

does not require response consistency because it is a joint evaluation between self and the 

vignette in a single question.   

 

The following is an example in which a student rated his vision as “good” in self-assessment.  

Student: “In responding to survey, I don’t like to choose the extreme answer.”  

Interviewer: “Why?” 

Student: “It is proper to be modest. I think most people would not go for the extreme answers, 

such as ‘excellent’.” 

Interviewer: “Is there any student who has excellent vision in your class?” 

Student: “Hmm. Actually, my vision might be among the best in my class. But if I think about a 

greater scope, my vision is not excellent.” 

Interviewer: “Would you elaborate a little bit more? What kind of scope are you thinking about?” 

Student: “For example, in the entire school or in the entire Jingning County, there are so many 

people with excellent vision. My vision is just ‘good’.” 

Interviewer: “How sure are you that your vision is good?” 

Student: “In most of the cases, I would say it is good. I think my vision is good among the 

classmates. If you ask me to compare with another classmate, I might be the better one. But, I 

like to be modest.” 

 

The student rated Wang’s vision as ‘poor.’ He thought the question was easy to answer.  

 

Interviewer: “Is there a difference between the categories, ‘fair’, ‘poor’ and ‘very poor’?” 
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Student: “Not so much difference between ‘poor’ and ‘very poor’. Wang’s vision might be very 

poor…or poor. I am sure that I will not rate Wang’s vision is fair.” 

Interviewer: “Really? Why did you rate his vision as ‘poor’?” 

Student: “Probably…I should not rate others’ vison as ‘very poor’. I don’t like that extreme 

answer, either. I mentioned that I would not rate my own vision as ‘excellent’.” 

Interviewer: “You seem to be very lenient to Wang but you are strict with yourself. How many 

students would apply the same principle?” 

Student: “I think most of the students would. Maybe, 70% to 80%.” 

 

After receiving the highest possible score on the Snellen chart, the student had the chance to re-

rate his vision, which he rated as “good” rather than “excellent.” He insisted on the original 

answer and he was very sure to choose “good” as the answer. When he was asked about the 

reason, he said, “If others’ [vision] is very poor, I’d like to be lenient. I seldom rated others’ 

performance as ‘very poor’. For myself, I would like to be humble.” 

 

G.  Response II: Comparison of vignettes  

Within-subject comparison of two vignettes (Appendix 2.2) was conducted in the interviews and 

the quantitative results are presented in Table 2.6. 
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Table 2.6. Difficulty in responding to vignettes, by objective vision 

 

Problems Obs 

Wang: Poor 

vision at 5 

meters
1
 

Zhang: Good 

vision at 20 

meters
2
  

(Frequency) (Frequency) 

Which one is more difficult to answer  22 55% 45% 

    With objectively measured vision 4.0-4.3 8 100% 0% 

    With objectively measured vision 4.4-4.7 6 67% 33% 

    With objectively measured vision 4.8-5.3 8 0% 100% 

Note: By design, vignette Wang represented poor vision while vignette Zhang represented good 

vision. 
1 
[Wang Wu] finds faces to appear blurry at a distance of 5 meters.  

2
 [Zhang San] can recognize familiar people's faces and pick out facial expression (e.g., angry, 

smile) at a distance of 20 (or 10) meters quite distinctly. 

 

Comparing the two vignettes, among 31 students, 29% (9 students) thought vignettes Wang and 

Zhang were equivalent in response difficulty. The remaining 22 students thought one was more 

difficult than the other. Specifically, 55% of the 22 students thought that it was more difficult to 

answer the vignette of Wang than that of Zhang.  

 

After categorizing students into three groups by level of visual acuity, a clear pattern emerged. 

For students with poor objective vision with values from the Simplified Snellen Chart ranging 

from 4.0 to 4.3, all of them (8 students) thought that the vignette describing Wang (who had 

poorer vision) was more difficult to answer. Meanwhile, for the students with measured vision 

ranging from 4.8 to 5.3, all of them (8 students) reported that the vignette describing Wang was 

relatively easier to be answered.  For the students in the middle-range of objective vision, 67% (4 
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out of 6 students) experienced more difficulty in answering the vignette of Wang. One student’s 

vision was closer to Zhang’s and he found it was harder to answer the question on Zhang’s 

vision. He doubted whether he could see clearly at the distance of 20 meters. Another student, 

with poor objective vision, commented that the question on Zhang’s vision was easier than the 

question on Wang’s vision.  She was 100% sure that her vision was worse than Zhang’s vision, 

despite the fact that she had no sense of how far 20 meters was.  

 

Overall, these results suggest that it was more difficult for students to evaluate the vignette that 

was closer to their own situation and this phenomenon occurred for both comparative judgment 

and non-comparative judgment. 

 

H.  Response III: Comparison of Vignette methods 

Among 35 students, 17% (6 students) thought comparative judgment and non-comparative 

judgment were equivalent. For instance, one student commented that for Zhang’s vision, the 

difference between comparative judgment and non-comparative judgment was not noticed until 

the researcher mentioned it. The remaining 29 students thought one was more difficult than the 

other.  

 

Among 29 students, 79% of the students reported that non-comparative judgment was more 

difficult to answer and the pattern persisted among different visual acuity groups (Table 2.7).  
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Table 2.7. Difficulty in responding to question formats, by objective vision 

    

Comparative 

judgment      

 

(Frequency ) 

Non-

comparative 

judgment           

(Frequency ) 

1. Which one is more difficult to answer 29 21% 79% 

    With objectively measured vision 4.0-4.3 11 27% 73% 

    With objectively measured vision 4.4-4.7 8 13% 88% 

    With objectively measured vision 4.8-5.3 8 25% 75% 

2. Uncertainty of the answer  32 13% 48% 

 

In responding to vignette questions, the uncertainty about the distance hindered the capacity of 

respondents to make a conclusion. In the case that the students had no sense about 20 meters or 

10 meters or 5 meters, they reported uncertainty in response to vignette questions after 

commenting on the challenge of distance estimation.  

 

Furthermore, difficulty in estimating distance was even more substantial in non-comparative 

judgment than comparative judgment, as reported by students. For students with the sense that 

they could only see clearly at a distance of roughly 1 meter, even though they did not know how 

far ‘a distance of 5 meters’ was, the lack of sense in distance did not interfere with comparative 

judgment.  For instance, one student had no sense of how far 5 meters or 20 meters was and her 

logic in judgment is quoted here: “I cannot see clearly at a distance of 1 meter and it is inferred 

that Wang’s vision is better than mine, even though I don’t know how far 5 meters is.”  

 

Evaluation of the vignette in five categories became challenging because of the uncertainty about 

how far 5 meters was. For vignette Zhang, she found she was very certain about the answers in 
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comparative judgment but was not certain in non-comparative judgment.  One student elaborated 

that, because he had a good sense about his own vision, it was easier to compare the vignette 

character’s vision with his.  

 

Among students who reported non-comparative judgment to be easier than comparative 

judgment, one student’s comment was representative:  “It is very straightforward to rate Wang’s 

vision. When I am asked about the comparison between Wang’s vision and mine, I first think 

about Wang’s vision, and then I evaluate my own vision. I have to think back and forth when 

doing the comparison, but very quickly came to conclusion when rating Wang’s vision.”  

 

Comparative judgment and non-comparative judgment might yield conflicting results. One 

student rated her vision the same as Zhang’s. When asked to rate Zhang’s vision in non-

comparative judgment, she rated Zhang’s vision as ‘excellent’ while rating her own as ‘good.’  

She had no specific sense about her own visual performance at 20 meters; however, it was her 

best guess that her vision was about the same as Zhang’s and, after a second thought, she re-rated 

her vision as ‘worse than Zhang’s.’ Further study could quantify the difference between 

comparative judgment and non-comparative judgment suggested by the cognitive interviewing in 

this study.  

 

Among 32 students, for comparative judgment and non-comparative judgment, the uncertainty of 

one’s answer was 13% (4 students) and 48% (15 students), respectively (Table 2.7). One reason 
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presumed by the researchers was that three categories were listed in comparative judgment while 

five categories were listed in non-comparative judgment.  

 

I.  Designing vignettes 

Designing concise and yet complete vignette descriptions is clearly challenging (Kapteyn, Smith 

et al. 2011a) and it was suggested by students in this study that the vignette needed to be 

described in such a way that visual capacity was defined by what can be seen clearly and what 

cannot be seen clearly. “I thought more about Wang’s vision and became unsure about my 

answer. Can Wang see clearly at a distance of 4 meters?” “I am not sure about Wang’s vision if 

the only thing I know is that he is my age and has difficulty seeing clearly at a distance of 5 

meters. Does he see clearly at the distance of 2 meters? How about 3 meters?”  The student 

found it helpful to add, “But Wang can see clearly at the distance of 2 meters.”  

 

The tradeoff of designing multiple vignettes emerged in cognitive interviews. Researchers have 

the tendency to design multiple vignettes to collect data about subject’s evaluation criteria; 

however, from students’ perspective, it was probable that some of the vignettes were redundant. 

For students with visual clearness less than 5 meters, after they answered the question about 

Wang’s vision at a distance of 5 meters, they found the question about Zhang’s vision at a 

distance of 10 meters either “too obvious” or irrelevant. “I can only see clearly at a distance of 2 

meters. My vision is worse than Wang’s and definitely worse than Zhang’s. After answering the 
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question about Wang’s vision, I found the sequential question about Zhang’s vision not 

interesting at all.” 

 

Lack of attention or attention lapses might result in inconsistent ranking of multiple vignettes. 

For two vignettes in this study, Wang’s vision was worse than Zhang’s. However, one student 

rated Wang’s vision as ‘good’ and Zhang’s vision as ‘poor.’ When he was asked to elaborate the 

answers, he switched the answers.  He confessed that he lost concentration in responding to the 

vignette questions and he rated the vignettes without too much thought. “I’m still distracted by 

my poor performance in the earlier exam, and find it hard to concentrate on answering the survey 

questions.” 

 

The finalized vignettes were: 

In the cafeteria, [Xiao Wang] can clearly recognize students sitting at his table, but not those 

sitting at the next table. 

From the last row in the classroom, [Xiao Zhang] can clearly recognize his teacher, but not the 

small written text on the blackboard.    

 

Those vignettes were planned to be used in a sequential large-scale survey experiment (Su 

2015a). Results from cognitive testing were used to generate hypotheses for further quantitative 
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study to quantitatively further the inquiry with statistical power sufficient to yield conclusive 

findings.   

 

The following two quotes shed light on the complexity of the cognitive process in responding to 

vignettes. 

 “It is difficult to rate Wang’s vision. It depends. If we are talking about the criteria to select 

basketball team members, Wang’s vision is good. But in terms of performance in classroom 

setting, his vision is just fair. ”  

“What is the surrounding Wang is in? If it is bright area, Wang's vision is poor. If it is very dark, 

his vision is fair.”  

 

V.  Discussion and limitations 

This study documented vignette comprehension, judgment, and responses among students with 

different educational levels and with different objective levels of visual ability in rural China. 

 

In the finalized vignette descriptions, only Chinese common surnames such as “Zhang” and 

“Wang” were used to describe the hypothetical character. These names, which are gender-neutral 

in a Chinese context, might provide an inherent advantage, because it eliminates the possibility 

of gender bias, which has been seen in other cultures.  One study in the U.S. and the Netherlands 
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suggested that participants responded differently to vignettes with a female name than with a 

male name (Kapteyn, Smith et al. 2007; Jürges and Winter 2013). Therefore, vignette 

equivalence may not hold, at least if the potentially subtle connotations of vignette persons’ 

names are not fully controlled (Jürges and Winter 2013). Further, it is found by Grol-Prokopczyk 

and colleagues that the gender of the respondent, as opposed to the gender of the vignette 

character, drives observed gender differences in rating style (Grol-Prokopczyk 2014) but 

omission of information about a vignette character’s gender is not feasible in most linguistic 

settings (Grol-Prokopczyk, Freese et al. 2011).  

 

Findings from this study add to a broader literature on cultural norms and psychology in an 

Asian context. Many of the challenges in cross-cultural survey work recognized by researchers 

(Johnson 1998; Johnson 2006; Willis and Miller 2011) can be at least partially attributed to the 

impact of culture on self-reports because culture exerts a fundamental influence on basic 

psychological processes (Keesing 1974; Lehman, Chiu et al. 2004; Chiu and Hong 2013). 

Findings from this study suggest that the cultural view of being “strict with oneself and lenient 

towards others” can play a large role in how students respond to vignettes and conduct self-

assessment in vision. There was probably an impact of culture on the responses to vignettes, 

especially in non-comparative judgment. Specifically, it was found in this study that participants 

of cognitive interviews were hesitant to criticize others and tended to under-report their own 

capacity.  It is very likely that this cultural norm, categorized as an “East Asian paradigm” in 

cross-cultural psychology studies, exists in China as well as other Asian countries (Lehman, 

Chiu et al. 2004). For instance, it has been documented that the Japanese are more self-critical 
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than North Americans (Heine and Lehman 1999) and this culture has consequences for work-

related values (Hofstede 1984).  Compared to European North Americans, East Asians have 

different patterns in thinking, perception, and self-concept (Nisbett, Peng et al. 2001).  Although 

East Asians are capable of analytical and person-focused reasoning, they are more likely to apply 

the culturally encouraged way of thinking (Lehman, Chiu et al. 2004). East Asian thought 

systems have been found to be holistic rather than analytic (Nisbett, Peng et al. 2001). Similar to 

the results found by other researchers (Masuda and Nisbett 2001), in this study, participants 

thought holistically about the context in which the vignette characters were embedded.  

 

The study has important limitations. First, students whose parents were migrant workers were 

not included in this study because of the feasibility to obtain parental consent for those under 18 

years old. Thus, the findings from the interviews of 7
th

 graders were restricted to students who 

have parents present. A subsequent quantitative study found that only 29% of the minor students 

had parents present to give consent for their dependent(Su 2015a).  For adult students, the 

children of migrant workers might be included but no information regarding parental working 

status was collected to identify such students. The group of students without parents present 

might be marginalized or worse-off, and the cognitive process in this group of students remained 

unknown. Second, the sample size of the cognitive interviews was 36. With a small sample size, 

the quantitative results were suggestive rather than conclusive. Third, the quantitative results 

might not be generalized to the wider population because a representative sample was not 

included. Accordingly, the qualitative output, such as the direct quotes, might be more 

informative with the merit of in-depth interviews. Fourth, it was observed that some Chinese 
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students were modest in self-assessment of vision in interviews, but it is left unknown whether 

the students would honestly report or over-report visual acuity in a self-administered anonymous 

survey, in which the interviewer is absent. Fifth, due to small sample size, it was not explored 

regarding the systematic cognitive differences by any particular respondent characteristics, 

except the objective level of visual ability. Last but not least, the findings are about the domain 

of vision and it might be not replicated to other domains.  

VI.  Conclusion and implications  

Overall, we conclude that anchoring vignette techniques can be used to obtain meaningful self-

reports of visual function among young respondents.  This was uncovered through cognitive 

interviewing, which revealed comprehension, judgment, and responses to the vignettes.  Also, 

important suggestions emerged for designing vignette questions in an Asian context.  

 

In the domain of distance vision, vignette descriptions, including the hypothetical person, were 

understandable for the students at the educational levels of grade seven and beyond in the 

domain of vision. It was suggested that participants’ evaluation of vignettes was affected by 

knowledge of vignette characters’ age but not gender.  Objective distance, used in the World 

Health Survey, might cause difficulties in comprehension.  

 

There are several findings regarding the practice of using anchoring vignette techniques in an 

Asian context. Because omitting information about a vignette character’s gender is an option for 

linguistic reasons in Chinese, there is probably no need to include male or female pronouns or 
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first names with implied gender when using anchoring vignette techniques in Chinese. Response 

inconsistency occurred in absolute judgment and it can be attributed to values in Asian culture 

about humility in self-assessment and tolerance toward others.  

 

General suggestions in vignette design emerged. It was suggested that the vignette is described in 

such a way that the domain of interest is defined by what can be done and what cannot be done 

by the vignette character. Researchers have the tendency to design multiple vignettes to collect 

more data; however, from participants’ perspective, it is probable that some of the vignettes are 

redundant. The participants used self or the previous vignette as a reference point in a judgment.  

It was more difficult to reach an answer or to be certain about the answer in non-comparative 

judgment than comparative judgment.  

 

This study revealed the value of cognitive interviewing in identifying areas for improvement in 

vignette design within an Asian context. Future studies are encouraged to explore vignette design 

in other domains and in other cultural contexts.  
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Paper III 

Assessing the Validity of Anchoring Vignettes in Measuring Self-rated Health:  

A Survey Study in China Using Objective Vision as a Gold Standard  

 

Abstract 

Background The anchoring vignette technique has been developed to improve interpersonal 

comparability in self-reports and is widely used in empirical studies, including the World Health 

Survey. However, violation of assumptions underlying the technique might introduce biases in 

study results. The objective of this study was to assess the validity of three vignette methods (i.e., 

indirect comparison of self and vignettes, direct comparison of self and vignettes, and primed 

self-assessment by vignettes), using the Simplified Snellen Chart as an objective measure of true 

visual acuity. The null hypothesis was that there would be no significant difference in validity 

between the three vignette methods, with the ex-ante expectation that vignette methods were 

more valid than pure self-assessment. 

 

Methods The survey experiment was conducted in high schools in rural China. Students were 

randomized into two groups, traditional techniques and alternative techniques, and given a 

survey.  After completing the survey, they conducted a Snellen test to objectively measure their 

vision.   In traditional techniques, self-assessment was conducted before the evaluation of 

vignette scenarios, through which the validities of pure self-assessment and indirect comparison 

were evaluated. In alternative techniques, the students first compared their own vision with the 
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vignette characters’ vision and then conducted self-assessment such that self-assessment would 

be primed by exposure to the vignette question, through which the validities of direct comparison 

and primed self-assessment were evaluated. The area under a receiver operating characteristic 

(ROC) curve was measured to summarize sensitivity as well as specificity of vignette methods.  

 

Results Data were collected from 4,006 students. The values of the areas under the ROC curves 

were 0.91, 0.90, 0.88 and 0.85 for primed self-assessment, self-assessment, direct comparison, 

and indirect comparison, respectively. In pairwise comparisons of self-assessment and vignette 

methods, the area under the ROC curve for self-assessment was significantly greater than for 

indirect comparison and for direct comparison. The area under the ROC curve for primed self-

assessment was greater than that for self-assessment but the difference was not significant. 

Pairwise comparisons of vignette methods yielded statistically significant differences in validity.  

 

Conclusion Surprisingly, vignette methods were not improvements over self-assessment in 

measuring distance vision. The indirect comparison technique, most commonly used in surveys 

to date, was the least valid technique. Although the priming effect was non-significant, primed 

self-assessment was the most valid technique, mainly due to the high validity of self-assessment. 

The results suggest that self-assessment can provide a close proxy to actual visual health. 
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Key words: self-assessment; anchoring vignettes; direct comparison; indirect comparison; 

priming effect; receiver operating characteristic (ROC); the area under the ROC curve; visual 

acuity; need for glasses  
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I. Introduction  

Self-reports of health behaviors have been widely used in national health surveys, such as the 

National Health Interview Survey (NHIS) in the U.S. and the National Healthcare Service 

Survey (NHSS) in China. In addition, field experiments also heavily depend on self-reports 

(Brook, Ware et al. 1984; Nichols 1991; Baker and van der Gaag 1993; Newhouse 1996; 

Doorslaer and Jones 2003; Lindeboom and Van Doorslaer 2004; Bago d'Uva, Doorslaer et al. 

2007). However, self-reports are subject to challenges of interpersonal incomparability (King, 

Murray et al. 2004). To address interpersonal incomparability and improve the validity of self-

reports, methods have been developed such as the “unfolding” latent variable model (Javaras and 

Ripley 2007), the Bayesian hierarchical approach (Rossi, Gilula et al. 2001), and the anchoring 

vignette technique (King, Murray et al. 2004; Salomon, Tandon et al. 2004). Anchoring vignettes 

have been popular (Chevalier and Fielding 2011) and have been suggested as promising tools for 

improving interpersonal comparability of self-rated health (Grol-Prokopczyk, Freese et al. 2011).  

 

Interpersonal incomparability was defined as two individuals who are equal on the underlying 

quantity of interest but nonetheless have unequal probabilities of providing the same answer in a 

survey inquiring about said quantity of interest (Hopkins and King 2010). For example, in one 

study trying to measure the prevalence of psychosis symptoms, participants were asked, “Have 

you had an experience of seeing visions or hearing voices that others could not see or hear when 

you were not half asleep, dreaming or under the influence of alcohol or drugs?” Surprisingly, the 

survey found that in Nepal, nearly 32% of participants responded affirmatively to this question, 

whereas no other country measured above 14% and the vast majority were below 5% (Nuevo, 
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Chatterji et al. 2010).  It was found that the Nepalese interpret the act of “hearing voices that 

others could not hear” as a very normal, positive part of life, in which people connect with the 

voices of their ancestors for wisdom and guidance. In contrast, “hearing voices” was perceived 

as a symptom of psychotic disorder (i.e., hallucinations) by Western psychiatrists (Myers 2011).   

 

Another example is that residents in the U.S. and the Netherlands use different response scales in 

self-assessment of work disability. Particularly, as some studies showed, for the same level of 

acutal work disability, Americans were less likely to categorize themselves as disabled from 

work when compared to Dutch residents (Kapteyn, Smith et al. 2007; Kapteyn, Smith et al. 

2011b) and other Europeans (Kapteyn, Smith et al. 2011b). 

 

In an effort to improve interpersonal comparability, anchoring vignette techniques have been 

applied in numerous cross-cultural surveys, including the Survey of Health, Ageing and 

Retirement in Europe (SHARE), the Study on Global AGEing and Adult Health (SAGE), and the 

70-country World Health Survey (WHS) (Grol-Prokopczyk 2014). Anchoring vignettes have 

also been widely and innovatively used to examine diverse topics such as self-rated health and 

political efficacy (Salomon, Tandon et al. 2004; Damacena, Vasconcellos et al. 2005; Kapteyn, 

Smith et al. 2007; Hopkins and King 2010; Tampubolon 2010; Van Soest, Andreyeva et al. 2011; 

Van Soest, Delaney et al. 2011; Kapteyn, Smith et al. 2011a; Kapteyn, Smith et al. 2011b).  For 

example, anchoring vignettes have been applied in a novel way to address cross-country 

incomparability of work disability (Cutler 2011; Van Soest, Andreyeva et al. 2011).  
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The original form of this technique, called indirect comparison, asks survey respondents to first 

self-assess the domain of interest and then make an assessment for a hypothetical character 

presented in a vignette. It is hypothesized that by using responses to one or more vignettes, 

researchers can recalibrate the responses to self-assessment questions, ultimately ensuring that 

more valid estimations can be made.  In recent years, tailored statistical models have been 

developed to parametrically (Wand, King et al. 2007) and non-parametrically (Wand 2013) 

recalibrate self-assessment.   

 

Researchers have proposed alternative forms of anchoring vignette techniques, such as primed 

self-assessment by vignettes as well as direct comparison between self and vignettes. Hopkins 

and King found that by “priming” participants first with a vignette, and then conducting a self-

assessment, participants might be able to develop a common sense of the question’s meaning 

before making a self-assessment (Hopkins and King 2010).  These authors also tested direct 

comparison, which combines vignettes and self-assessments into a single direct comparison. The 

researchers ultimately found that this method could lead to inconsistent and less informative 

responses. While this research provides important insight into the potential merits of different 

vignette techniques, more research is needed to assess the validity of these different anchoring 

vignette techniques.  In this study, the validity of each technique, including the indirect 

comparison, primed self-assessment by vignette, and direct comparison, as well as pure self-

assessment, is assessed against an objective measure of visual acuity used as a gold standard in 

the health domain of vision.  
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Among different health domains, vision was chosen to validate these vignette methods mainly 

for three main reasons. First, there is a well-established objective measure of visual acuity, the 

Simplified Snellen Chart, which can act as a gold standard by which the validity of the vignette 

techniques can be assessed.  Second, in the domain of distance vision, both objective measures 

and self-assessment have been used in cross-country surveys, such as the World Health 

Organization surveys (King, Murray et al. 2004). Third, there are financial and administrative 

advantages of using surveys, if surveys are proven to be a valid measure. In conducting objective 

measures of vision, health professionals, devices, and standardized procedures are required and 

objective measures can only be conducted one-by-one. However, surveys are relatively 

inexpensive, can be self-administered, and can be conducted simultaneously, making them a 

potentially cost-effective alternative to objective measures if proven valid.  

 

 

In the second section of this paper, we describe the function, assumptions, and potential 

improvement of the most commonly used vignette method: indirect comparison. In the third 

section, we outline the evaluation methods used in the study.  In brief, we first used a 

randomized survey experiment, followed by a free assessment of vision via Snellen chart to 

provide a gold standard measure.  In the fourth section, the estimation strategy is presented.  The 

primary metric by which the validity of each technique was assessed is the receiver operating 

characteristic (ROC) curve, in terms of predictive ability for the outcomes of a measured visual 

acuity test. In the fifth section, the results are presented. Specifically, we find that, from least to 
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most valid, the techniques are indirect comparison, direct comparison, self-assessment, and 

primed self-assessment. In the last section, concluding remarks are presented.    

 

II. Indirect comparison in anchoring vignettes  

In the health domain of distance vision, interpersonal incomparability refers to the situation when 

students with the same visual capacity have different self-assessed vision. To address this 

interpersonal incomparability, an anchoring vignette technique can be used.  The following is an 

example of an anchoring vignette, with a focus on design logic.  

 

A. Function 

When traditional techniques are used, as in the case of the World Health Survey, survey 

participants are first given a standard self-assessment question, and then they are introduced to 

hypothetical individuals in multiple vignettes.  Given the focus on distance vision in this study, 

we will use it as the basis for an example.  

 

For this example, imagine two hypothetical respondents, John and Anne.  One vignette tells 

respondents: From the last row in the classroom, [Zhang] can clearly recognize his teacher, but 

not the small written text on the blackboard.  The survey then asks: “Would you say [Zhang]’s 

distance eyesight is ‘excellent’, ‘good’, ‘fair’, ‘poor’, ‘very poor’?”    
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As seen in Figure 3.1, if John indicates that he himself has “good vision,” and that Zhang has 

“excellent vision,” we know that John has poorer vision than Zhang does through indirect 

comparison of self-assessment and the response to the vignette. If Anne reports having “fair 

vision” but also says that Zhang has “fair vision,” we know that her vision is similar to Zhang’s 

vision and thus better than that of John’s vision. Zhang’s level of vision becomes a fixed anchor 

on the scale, allowing researchers to correct for interpersonal incomparability by relating each 

respondent’s vision to Zhang.   

 

 

Figure 3.1. Response scales and vignettes to calibrate self-reports 

 

However, if only the self-assessment were considered, it would seem that John’s vision was 

better than Anne’s. Because there can be significant variation in self-perception of vision at the 

individual level, respondents may assess their own vision using different scales. 

 

Objective Vision Scale

4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3

Anne

John

Very poor

Very poor Poor Fair Good Excellent

Poor Fair Good Excellent

ZhangWang AnneJohn
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B. Assumptions of indirect comparison  

There are two important assumptions of indirect comparison: vignette equivalence and response 

consistency (Salomon, Tandon et al. 2004). Vignette equivalence refers to the requirement that 

the underlying domain of interest represented in each vignette is understood in approximately the 

same way by all participants, irrespective of their age, sex, income, education, or other factors 

(Salomon, Tandon et al. 2004). Response consistency refers to the requirement that participants 

use the response categories in a similar way when evaluating hypothetical scenarios as in self-

assessments (Salomon, Tandon et al. 2004).  

 

Testing of the assumptions and performance of anchoring vignettes has yielded mixed results. 

For instance, in one study examining self-assessed health, the assumption of vignette equivalence 

was upheld (Rice, Robone et al. 2011). However, in another study, it was documented that 

objective distance (e.g., 5 meters) and ambiguous vignette phrases might cause difficulty in 

comprehension in the domain of distance vision (Su 2015b). This situation can lead to a violation 

in vignette equivalence. In that same study, some respondents applied different standards in self-

assessment and in the assessment of others due to an Asian cultural tendency of being “strict 

with oneself and lenient towards others” (Su 2015b).  This cultural tendency could lead to a 

violation in response consistency. For instance, one study found that both vignette equivalence 

and response consistency were violated in Asian countries (i.e., Bangladesh, Indonesia, Vietnam) 

in the domains of mobility and cognition (Hirve, Gomez-Olive et al. 2013). In other studies, in-

depth interviews were conducted with participants following survey completion to understand 

response consistency (Kapteyn, Smith et al. 2011a; Au and Lorgelly 2014) and it was found that 
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response consistency was satisfied for EQ-5D-5L (Au and Lorgelly 2014) and the domain of 

sleep (Kapteyn, Smith et al. 2011a), but it was not satisfied in other health domians, such as 

affect, pain, and cardiovaculous diseases (Kapteyn, Smith et al. 2011a).  

 

Violation of either assumption might introduce bias, making the technique less valid.  It is 

important to keep in mind these underlying assumptions, as they are important in the discussion 

about why certain methods may have been shown to be more valid than others.   

 

C. Improving anchoring vignettes  

While the indirect comparison technique has been the predominant vignette method used in 

survey research, efforts have been made toward developing and evaluating different forms of 

anchoring vignettes. Two alternative vignette methods, direct comparison and primed self-

assessment by vignettes, have been explored (Hopkins and King 2010).  

 

Direct comparison is a joint evaluation, in which respondents are asked to evaluate their own 

vision compared to a hypothetical character’s vision in a vignette.  Thus, this technique is free 

from the assumption of response consistency because only one standard can be applied in this 

single question (Table 3.1). However, as shown by Hopkins and King, direct comparison may 

induce more inconsistent answers than indirect comparison. They hypothesized that the 

inconsistent answers derived from the tendency of participants to choose the response most 

similar to the scenario in the vignette (Hopkins and King 2010).  
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Table 3.1. Assumptions of vignette techniques 

Vignette method 

Vignette 

equivalence 

Response 

consistency 

Indirect comparison  Yes Yes 

Direct comparison Yes No 

Primed self-assessment Yes No 

 

Another alternative is the primed self-assessment by vignettes (Hopkins and King 2010), which 

is also free from the assumption of response consistency (Table 3.1). While the traditional 

anchoring vignette technique introduces respondents to a vignette following self-assessment, the 

primed self-assessment by vignette reverses this ordering by starting with the vignette and then 

conducting a self-assessment. Because of this ordering, the vignette “primes” the self-assessment.  

The priming effect has been found to be significant in surveys examining a variety of topics. For 

instance, if a participant is first asked a question about marriage and then asked to self-assess 

their happiness, one study has shown that the self-assessment of happiness was impacted (i.e., 

primed) by the question on marriage status (McClendon and O'Brien 1988).  

 

Because of its significant impact on self-assessment, this priming effect, and by extension the 

primed self-assessment method, has been condoned as a strategy to improve self-report surveys 

(Hopkins and King 2010). It has been stated that this priming effect should not be viewed as a 

bias to avoid but rather an effective means of communicating the question’s meaning (Hopkins 

and King 2010). In addition to these strengths, the approach of primed self-assessment does not 
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require the use of vignette data or the involvement of multiple vignettes. More specifically, when 

a vignette presents a specific scenario of a general domain (e.g., vision), it serves as a consistent 

reference point for all respondents in making a judgment in the self-assessment of vision. Thus, 

direct comparison is quite similar to primed self-assessment by vignette in the way that the 

student is encouraged to compare self with the vignette, using the vignette as a reference point in 

judgment.  In this way, a vignette functions to correct interpersonal incomparability in a 

psychological and cognitive process. For researchers, there is no extra step to take in data 

analysis. In order to make a vignette function by arranging question order, the only assumption is 

vignette equivalence.  

 

Hopkins and King evaluated the alternative vignette methods to improve indirect comparison in 

the context of political efficacy and rest/energy, for which no gold standard exists. Therefore, 

they relied on construct validity and discriminant validity (Hopkins and King 2010). Availability 

of a gold standard allows us to assess criterion validity, in terms of predictive capacity for the 

outcomes of a measured visual acuity test, in contrast to construct and discriminant validity 

(Hopkins and King 2010). In this study, three vignette techniques are validated in the domain of 

vision, using the Simplified Snellen chart to measure true visual acuity.  

 

III. Experimental methods  

This survey experiment was conducted in four schools in Zhejiang province in China. All 

students were randomized at the individual level in the survey experiment with equal probability. 
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Students were asked to respond to questions about visual acuity without glasses for both 

themselves and the hypothetical characters in vignettes. After that, each student had his or her 

vision objectively measured via Simplified Snellen Chart.  

 

A. Research question and hypotheses 

The research question was whether self-report surveys with anchoring vignettes could act as a 

proxy for objective vision. The null hypothesis was that there is no significant difference in 

validity between the three vignette methods, with the ex-ante expectation that vignette methods 

were more valid than self-assessment. The alternative hypothesis was that direct comparison or 

primed self-assessment was more valid than indirect comparison.  

 

B. Procedures  

Cognitive interviewing and pretesting 

Before the experiment, cognitive interviewing (Tanur 1992; Schuman and Presser 1996; Sudman, 

Bradburn et al. 1996; Collins 2003; Willis 2005) and pretesting of vignette questionnaires were 

conducted to generate a sense of whether and how vignettes were understood, judged, and 

responded to by students in a typical, rural school. In total, 36 in-depth interviews were 

conducted to document how the participants would respond to different vignettes and different 

vignette methods (Su 2015b). Furthermore, the questionnaires were pretested among 126 

students from a school that would not be included in the survey experiment. Adjustments were 

made according to feedback from the cognitive interviews and pretesting. 
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Recruitment  

This study was conducted in Jingning County, Zhejiang Province, China, in September and 

October, 2014. The pilot was conducted among 129 students to finalize the procedures of the 

survey experiment and objective measure of vision. Parental consent, school presidents’ consent, 

adult students’ consent, and minor students’ assent were acquired. The majority of subjects in the 

study population were boarding students, whose parents lived in villages or outside the county as 

migrant workers. Accordingly, the Institutional Review Board at Zhejiang University approved 

the school president to consent the survey as the supervisor of the boarding students, taking into 

account the minimal risk of the study and the goal of the study to serve the worse-off subgroup 

of students.  

 

Totally, 5,129 students in four middle schools in Jinging County, China, were defined as the 

study population and 4, 362 students were invited to participate in the study according to the 

results in power calculation.  Finally, 4,320 students were recruited, with a participation rate at 

99%. Among the recruited students, 4,147 students responded to the survey, with a response rate 

at 95%. Due to an implementation mistake, 141 students had objective measures of vision before 

responding to the survey and they were excluded in analysis.  Finally, 4,006 students were 

included in data analysis. 
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Survey experiment 

Students were randomized into two groups at the individual level: direct comparison and indirect 

comparison, as seen in Table 3.2.  For the group exposed to traditional techniques, self-

assessment was conducted before the evaluation of vignette scenarios; however, in alternative 

techniques, the students were first asked to compare their own vision with the vignette 

characters’, which was followed by self-assessment. Each participant self-administered the 

survey.  

 

Table 3.2. Randomization strategy  

Randomized group Survey questions 

Traditional techniques  Pure self-assessment + Evaluation of vignettes 

Alternative techniques Direct comparison + primed self-assessment 

 

 

Objective vision 

After completing the survey, all participants received an objective measurement of their vision, 

conducted by three members of the Center for Disease Control (CDC) and Prevention, using the 

Simplified Snellen Chart. The fee for these objective measurements of vision was covered by 

rural community insurance and students bore no out-of-pocket payment to receive the service. 

Distance vision without glasses was measured even if the student had visual correction. To 

mitigate measurement error, objective measures of vision were conducted with the following 

procedures: 1) Three CDC officials were trained and the same implementers conducted objective 
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measures of vision in four schools; 2) The same equipment was used for all sites; 3) All students 

were asked to sit on chairs with fixed height for objective measures of vision to avoid the 

variation from leg heights, given that the variation in torsos was small; and 4) All students were 

encouraged to keep their response time to the simplified Snellen chart to several seconds in 

length. All of these procedures ensured minimal measurement error.   

 

C. Measures 

Measures in the survey experiment 

The main measures in the survey experiment were self-assessment and responses to vignettes 

(Table 3.3). Information was also collected about clusters (school, grade, and class), whether the 

students wear glasses, and two demographic variables (age and sex). The vignettes were 

designed in ascending level of visual acuity. The distance between two tables in the cafeteria was 

around 2 to 3 meters in four participating schools. The distance between the last row and the 

front of the classroom was around 8 meters, and this was standardized at the study site.  
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Table 3.3. Randomized survey questionnaires 

Traditional techniques  Alternative techniques 

1. Do you wear glasses?  

(1) Yes, 

(2) No.  

 

If you answered ‘Yes’, now, I would like you 
to take off your glasses or think about your 

own vision without glasses. 

 

2. At the present time, would you say your 

eyesight is: 

(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor.  

 

When answering the next questions, I want 

you to think about Wang and Zhang and 

imagine them as being your age. Please think 

about Wang’s and Zhang’s visual acuity 
without glasses.  

 

3. In the cafeteria, [Xiao Wang] can clearly 

recognize students sitting at his table, but 

not those sitting at the next table. Would 

you say [Wang]’s distance eyesight is:   
(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor. 

 

4. From the last row in the classroom, [Xiao 

Zhang] can clearly recognize his teacher, 

but not the small written text on the 

blackboard.  Would you say [Zhang]’s 
distance eyesight is:   

(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor. 

1. Do you wear glasses?  

(1) Yes, 

(2) No.  

If you answered ‘Yes’, now, I would like 
you to take off your glasses or think about 

your own vision without glasses. When 

answering the next questions, I want you to 

think about Wang and Zhang and imagine 

them as being age. Please think about 

Wang’s and Zhang’s visual acuity without 
glasses.  

 

2. In the cafeteria, [Xiao Wang] can 

clearly recognize students sitting at his 

table, but not those sitting at the next 

table. Would you say your eyesight is:   

(1) Better than Wang’s 

(2) About the same as Wang’s 

(3) Worse than Wang’s 

 

3. From the last row in the classroom, 

[Xiao Zhang] can clearly recognize his 

teacher, but not the small written text 

on the blackboard.   Would you say 

your eyesight is:   

(1) Better than Zhang’s 

(2) About the same as Zhang’s 

(3) Worse than Zhang’s 

 

 

4. At the present time, would you say 

your eyesight is: 

(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor.  
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Measure of objective vision 

Objective measures of vision were gathered via Simplified Snellen Chart (please refer to Figure 

3.4 in Appendix 3.2). The Simplified Snellen Chart only consists of the letter “E” with different 

directions, whereas the normal Snellen chart consists of more letters, such as “E”, “F”, and “T.” 

The Simplified Snellen Chart is used to estimate visual acuity with the respondent standing at 5 

meters from the chart. The measurement ranges from 4.0 to 5.3, an arithmetic sequence with 0.1 

progressions (Figure 3.4). The larger the number is, the better the respondent's vision is. In 

Figure 3.4, for the top three vision measures, correct responses to all letters in each vision 

measure were required to affirm the objective vision between 4.0 and 4.2; between the vision 

measure of 4.3 and the vision measure of 5.3, it was required to correctly respond to at least three 

“E”s in each vision measure. 

 

The Simplified Snellen Chart is a well-established objective measure of vision that is a legitimate 

gold standard applicable to the study participants.  The Simplified Snellen Chart was approved 

by the National Bureau of Standards in China to be a national standard in testing visual acuity 

(GB115331989). It was approved by the Ministry of Health to be used nationwide in China on 

March 27th, 1989. The Simplified Snellen Chart also rules out the difficulties of Snellen letters 

and common misidentifications (Mathew, Shah et al. 2011) and the capacity of participants to 

respond to this eye chart is most likely to be independent from educational level. In Figure 3.4, 

except for the top three vision measures, the probability of overestimating true vision by 0.1 due 

to chance alone is smaller than 6.25% (i.e., 1/64). More specifically, the probability to guess the 

direction of one letter “E” correctly by chance is 1/4 and the probability to guess the directions of 
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three “E”s correctly by chance is only 1/64. Therefore, the Simplified Snellen Chart is very 

likely to be a valid tool for measuring visual acuity.    

 

IV. Estimation strategy  

A. Outcomes 

There were five main outcomes for this study: pure self-assessment, primed self-assessment, 

indirect comparison, direct comparison, and need for glasses by objective measurement.  

Both pure self-assessment and primed self-assessment were gathered directly from survey 

responses, ranging from 1 to 5. Self-assessed vision was noted as yi for subject i.   

Equation 3.1.  

Pure or primed self െ assessment ൌ ۔ۖەۖ
 ݎ݋݋݌ ݕݎ݁ݒ ݏ݅݅ݕ ݂݅                                  ͷǡݎ݋݋݌ ݏ݅݅ݕ ݂݅                                             Ͷǡ ݎ݂݅ܽ ݏ݅ ݅ݕ ݂݅                                            ǡ͵݀݋݋݃ ݏ݅ ݅ݕ ݂݅                                           ǡʹݐ݈݈݊݁݁ܿݔ݁ ݏ݅ ݅ݕ ݂݅                                   ͳǡۓ

 

For both indirect comparison and direct comparison, an ordinal categorical variable is denoted as 

Ci for subject i. For indirect comparison, the value of Ci was synthesized from self-assessment 

and vignette responses (King, Murray et al. 2004; King and Wand 2007; Wand, King et al. 2007). 

For direct comparison, the value of Ci was directly gathered from the responses to vignette 

questions.  
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Ci has three categories, in responding to a single vignette, Zhang.  

Equation 3.2. C௜ ൌ ቐͳǡ           ݂݅ ݄݊ܽݐ ݎ݁ݐݐܾ݁ ݏ݅ ݅ݕ ܼ݄ܽ݊݃Ԣݏʹǡ          ݂݅ ݏܽ ݁݉ܽݏ ݄݁ݐ ݏ݅ ݅ݕ ܼ݄ܽ݊݃Ԣݏ ͵ǡ           ݂݅ ݄݊ܽݐ ݁ݏݎ݋ݓ  ݏ݅ ݅ݕ ܼ݄ܽ݊݃Ԣݏ   

 

Ci has five categories, in responding to two vignettes, Zhang and Wang, in the simplest case.  

Equation 3.3.  

C௜ ൌ
۔ۖەۖ
ۓ ͳǡ                                                                                                    ݂݅ ݄݊ܽݐ ݎ݁ݐݐܾ݁ ݏ݅ ݅ݕ ܼ݄ܽ݊݃Ԣݏʹǡ                                                                                                   ݂݅ ݏܽ ݁݉ܽݏ ݄݁ݐ ݏ݅ ݅ݕ ܼ݄ܽ݊݃Ԣݏ͵ǡ                                                   ݂݅ ݄݊ܽݐ ݎ݁ݐݐܾ݁ ݏ݅ ݅ݕ ܹܽ݊݃Ԣ݄݊ܽݐ ݁ݏݎ݋ݓ ݐݑܾ ݏ ܼ݄ܽ݊݃Ԣݏ Ͷǡ                                                                                                     ݂݅ ݏܽ ݁݉ܽݏ ݄݁ݐ ݏ݅ ݅ݕ ܹܽ݊݃Ԣݏͷǡ                                                                                                    ݂݅ ݄݊ܽݐ ݁ݏݎ݋ݓ ݏ݅ ݅ݕ ܹܽ݊݃Ԣݏ 

 

In general, the number of categories of Ci is 2J+1 for J vignettes.  

 

However, in responding to multiple vignettes, participants might rank the vignettes 

inconsistently. For instance, if a student rated his vision to be worse than Wang’s and better than 

Zhang’s, the ordinal categorical variable might be coded as ‘1’ and ‘5’, which indicates an 

inconsistent answer.  Ranking consistency refers to the requirement that the participants can 

comprehend the ordinal ranking of vignettes consistently with the actual order of underlying 

vision levels in vignettes (King, Murray et al. 2004). When students consistently order vignettes, 
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the ordinal categorical variable has a single value. For two vignettes, Table 3.4 shows that 

ordinal categorical variables consisted of five consistent answers and four inconsistent answers. 

  

Table 3.4. Values in two vignette settings and interpretation 

Wang Zhang Two vignettes Interpretation 

[1,3] [1,3] [1,5]   

1 1 1 Better than Zhang's 

1 2 2 The same as Zhang's 

1 3 3 Worse than Zhang's and Better than Wang's 

2 1 Inconsistent answer NA 

2 2 Inconsistent answer NA 

2 3 4 The same as Wang's 

3 1 Inconsistent answer NA 

3 2 Inconsistent answer NA 

3 3 5 Worse than Wang's 

 

 

Therefore, as shown in Equation 3.4, the complete summary is that Ci has five ordinal categories 

and one category denoted as ‘inconsistent answers,’ incorporating information from two 

vignettes, Zhang and Wang.  

Equation 3.4.  

C௜ ൌ
۔ۖۖەۖۖ
ۓ ͳǡ                                                                                                    ݂݅ ݄݊ܽݐ ݎ݁ݐݐܾ݁ ݏ݅ ݅ݕ ܼ݄ܽ݊݃Ԣݏʹǡ                                                                                                   ݂݅ ݏܽ ݁݉ܽݏ ݄݁ݐ ݏ݅ ݅ݕ ܼ݄ܽ݊݃Ԣݏ͵ǡ                                                    ݂݅ ݄݊ܽݐ ݎ݁ݐݐܾ݁ ݏ݅݅ݕ ܹܽ݊݃Ԣ݄݊ܽݐ ݁ݏݎ݋ݓ ݐݑܾ ݏ ܼ݄ܽ݊݃Ԣݏ

 Ͷǡ                                                                                                     ݂݅ ݏܽ ݁݉ܽݏ ݄݁ݐ ݏ݅ ݅ݕ ܹܽ݊݃Ԣݏͷǡ                                                                                                     ݂݅ ݄݊ܽݐ ݁ݏݎ݋ݓ ݏ݅ ݅ݕ ܹܽ݊݃Ԣݎ݁ݓݏ݊ܽ ݐ݊݁ݐݏ݅ݏ݊݋ܿ݊ܫ ݏ                                                                                                                     
 

 



 

 

 

 

87 

Both direct comparison and indirect comparison were constructed according to Equation 3.4. But, 

the inconsistent survey responses (see Table 3.4) need to be processed for further analysis.  

 

The handling of the inconsistent responses could potentially be designed to make the survey 

method as sensitive as possible (identifying all cases where glasses are truly needed), as specific 

as possible (identifying respondents as needing glasses only if they truly do), or designed to 

balance the two competing objectives. On one extreme, sensitivity would be maximized by 

recoding all inconsistent answers as positive (i.e. indicating a need for classes).  At the other 

extreme, specificity would be maximized by recoding all inconsistent answers as negative (i.e., 

indicating no need for glasses).  

 

In this study, coding of inconsistent answers in the study was intended to reach maximum 

sensitivity. The reason is that survey instruments are planned to be used as screening tools to 

identify students who need glasses. Students who are classified as positive cases by a survey will 

be followed up with full eye examinations to fit for glasses. In such cases, sensitivity of the 

survey instrument is more important than specificity, given that full eye examinations are 

affordable. Therefore, inconsistent answers were coded to represent the situation that self-

assessed vision was worse than Wang’s. 
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The inconsistent answers in Equation 3.4 were recoded with a value of 5 in Equation 3.5 to 

maximize sensitivity. After coding the inconsistent answers, the ordinal categorical variable Ci 

was determined using Equation 3.5 below. 

 

Equation 3.5.  

௜ܥ ൌ
۔ۖەۖ
ۓ ͳǡ                                                                                                    ݂݅ ݄݊ܽݐ ݎ݁ݐݐܾ݁ ݏ݅ ݅ݕ ܼ݄ܽ݊݃Ԣݏʹǡ                                                                                                   ݂݅ ݏܽ ݁݉ܽݏ ݄݁ݐ ݏ݅ ݅ݕ ܼ݄ܽ݊݃Ԣݏ͵ǡ                                                   ݂݅ ݄݊ܽݐ ݎ݁ݐݐܾ݁ ݏ݅ ݅ݕ ܹܽ݊݃Ԣ݄݊ܽݐ ݁ݏݎ݋ݓ ݐݑܾ ݏ ܼ݄ܽ݊݃Ԣݏ Ͷǡ                                                                                                     ݂݅ ݏܽ ݁݉ܽݏ ݄݁ݐ ݏ݅ ݅ݕ ܹܽ݊݃Ԣݏͷǡ                                                      ݂݅ ݄݊ܽݐ ݁ݏݎ݋ݓ ݏ݅ ݅ݕ ܹܽ݊݃Ԣݎ݁ݓݏ݊ܽ ݐ݊݁ݐݏ݅ݏ݊݋ܿ݊݅ ݎ݋ ݏ

 

 

Last but not least, need for glasses by objective vision, as a gold standard, was represented as a 

binary variable. If the student’s objectively measured vision was less than or equal to 4.6 on the 

Snellen chart, he or she was identified as needing glasses. Those with a score above 4.6 did not 

need glasses. This point is used as an official cutoff to determine whether or not the student 

should be given a full eye examination by the Center for Disease Control in the study county in 

China.  

 

B. The areas under the ROC curves 

The null hypothesis that all vignette techniques were equally valid survey tools was examined 

through Pearson Chi-square tests for the areas under receiver operating characteristic (ROC) 

curves for four survey methods: indirect comparison, direct comparison, pure self-assessment 
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and primed self-assessment.  Six pairwise comparisons were conducted, using STATA Version 

12.   

 

Receiver operating characteristics (ROC) is a summary indicator of each method’s classification 

ability. The ROC analysis was based on Signal Detection Theory, which was developed during 

World War II to analyze radar images. Signal detection theory was used to measure the ability of 

radar receiver operators to identify whether a blip on the screen represented an enemy target, an 

alliance ship, or noise. Since the 1970's, the ROC has been used in medical areas to determine 

the accuracy of diagnostic tools (Zweig and Campbell 1993; Pepe 2003).  

 

Estimation of the difference between the areas of ROC curves involved a three-stage statistical 

procedure.   

 

First, using objectively measured visual acuity as a gold standard, the pair of sensitivity and 

specificity was evaluated for each discrimination threshold that classifies students as “needing 

glasses” (Figure 3.1). Six pairs of sensitivity and specificity are presented with the true positive 

rate (i.e., sensitivity) on the vertical axis against the false positive rate (i.e., 1-specificity) on the 

horizontal axis (Figure 3.1). For each threshold, the closer the point is to the upper left, the 

greater the diagnostic accuracy. There were a total of six potential discrimination thresholds, 

because the responses from four survey methods each were in five ordinal categories.  These six 

thresholds are listed below, with reference to category values in Equation 3.5. 
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Threshold 1: No students need glasses  

Threshold 2: Students with category value 5 need glasses  

Threshold 3: Students with category values 5 and 4 need glasses 

Threshold 4: Students with category values 5, 4 and 3 need glasses  

Threshold 5: Students with category values 5, 4, 3 and 2 need glasses  

Threshold 6: All students need glasses  

 

 

 

Figure 3.2. Sample of ROC curve 

 

Second, these six points were then connected into curves, as the discrimination threshold for 

what values constitute a positive find is varied. Once the ROC curve is generated, the area of 

each curve can be measured. By construction, the value of the area under the ROC curve ranges 

from 0.5 to 1. When the ROC curve is a diagonal line, the value of the area under the ROC curve 

is 0.5. When the ROC curve along with the diagonal line forms an equilateral triangle, the value 

reaches 1. The areas under the ROC curves can be interpreted as the overall validity of the 
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survey methods as it combines information regarding both the sensitivity and specificity from all 

six thresholds.   

 

Third, tests of equality of the areas under the ROC curves were conducted using pairwise chi-

square tests (Metz 1978; Zweig and Campbell 1993; Cleves and Rock 2002; Pepe 2003).  

 

V. Results 

A. Descriptive characteristics  

The characteristics of the study population are summarized in Table 3.5.  

Table 3.5. Demographic characteristics 

Variable Obs Mean  

Age 3945 15  

% male  3986 47%  

% Junior high 4006 70%  

% wear glasses 3996 47%  

% need glasses* 4003 61%  

Vision, all students* 4003 4.5  

Vision, glasses wearers* 1896 4.2  
* Objective vision was measured by Snellen chart. The values in Snellen chart range from 4.0 to 5.3. The larger the 

value in Snellen chart, the better the vision. A student was classified as needing glasses if the value of Snellen chart 

was less than or equal to 4.6.  

 

B. Main results 

Table 3.6 shows that there was no significant difference between the two randomized groups in 

terms of basic demographic characteristics. Randomization was likely to be successful. 
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Table 3.6. Pre-intervention demographic characteristics, by randomized group 

Variable 

Direct 

comparison 

Indirect 

comparison  
P>|t|  

Age 15 15 0.93 

% male  49% 46% 0.09 

% Junior high 70% 70% 0.94 

% wear glasses 47% 48% 0.83 

% need glasses 61% 62% 0.73 

Vision, all students 4.5 4.5 0.62 

Vision, glasses wearers 4.2 4.2 0.27 

Observations 2,000 2,006   
 

Ranking inconsistency was empirically tested and Table 3.7 shows that it occurred at 7.4% and 

8.6% for direct comparison and indirect comparison, respectively. The difference between the 

consistency of answers in direct comparison and indirect comparison was not significant.  

 

Table 3.7. Ranking inconsistency in direct comparison and indirect comparison  

  Obs Inconsistency Percent 

Direct comparison 1,988 147 7.4% 

Indirect comparison  2,001 171 8.6% 
 

The center-seeking tendency, the tendency for participants to select the central categorical 

response, was examined. As shown in Table 3.8, there is no evidence of center-seeking in direct 

comparison. 
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Table 3.8. Direct comparison: Distribution of responses  

Vignette Response Direct 

comparison 

Wang 

Better than Wang's 65% 

The same as Wang's 25% 

Worse than Wang's 10% 

Zhang 

Better than Zhang's 32% 

The same as Zhang's 30% 

Worse than Zhang's 37% 

 

ROC curves and Areas under the curves 

The ROC curves for each of the four survey methods are displayed in Figure 3.3. In each plot, 

from left to right, the threshold ranges from 1 to 6. Each dot represents a pair of sensitivity and 

specificity for the threshold.  
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Figure 3.3. ROC curves, by survey technique 

 

The areas under the ROC curves were 0.909, 0.904, 0.884, and 0.855, for primed self-assessment, 

self-assessment, direct comparison, and indirect comparison, respectively (Table 3.9).  

 

Table 3.9. Areas under the ROC curves, by survey technique 

Survey instrument Obs 

ROC 

Area Std. Err. [95% Conf. Interval] 

Primed self-assessment 1991 0.909 0.006 0.90 0.92 

Self-assessment 2002 0.904 0.006 0.89 0.92 

Direct comparison 1985 0.884 0.008 0.87 0.90 

Indirect comparison 2001 0.855 0.009 0.84 0.87 
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Difference of the areas under the ROC curves 

In two-way comparisons of the areas under the ROC curves, the differences were 0.049, 0.021, 

and 0.004, for comparisons of self-assessment to indirect comparison, self-assessment to direct 

comparison, and self-assessment to primed self-assessment, respectively (Table 3.10). The 

difference between self-assessment and indirect comparison and between self-assessment and 

direct comparison was significant. There was no significant difference between self-assessment 

and primed self-assessment. Among vignette methods, the differences were 0.054, 0.029, and 

0.025, for comparisons of indirect comparison to primed self-assessment, indirect comparison to 

direct comparison, and direct comparison to primed self-assessment, respectively (Table 3.10). 

The difference of pairwise comparison was statistically significant.  

 

Table 3.10. Pearson Chi-square tests of the areas under the ROC curves  

Survey methods Comparison Difference Chi2 Prob>chi2 

Self-assessment 

vs. vignette 

methods 

Self-assessment - Indirect comparison 0.049 39.36 0.000 

Self-assessment - Direct comparison 0.021 3.91 0.048 

Primed self-assessment - Self-assessment 0.004 0.26 0.613 

Among vignette 

methods 

Primed self-assessment - Indirect comparison   0.054 24.7 0.000 

Direct comparison - Indirect comparison  0.029 5.7 0.017 

Primed self-assessment - Direct comparison 0.025 10.3 0.001 

 

The improvement from indirect comparison to primed self-assessment was 0.054, attributed to 

priming effect by 0.004, which was non-significant, and attributed to using self-assessment by 

0.049, which was significant (Table 3.11). The improvement from direct comparison to primed 
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self-assessment was 0.025, attributed to priming effect by 0.004, which was non-significant, and 

attributed to using self-assessment by 0.021, which was significant (Table 3.11). 

 

Table 3.11. Improvement from priming effect and using self-assessment 

Improvement Difference Chi2 Prob>chi2 

Primed self-assessment - Indirect comparison   0.054 24.7 0.000 

Primed self-assessment - Self-assessment 0.004 0.26 0.613 

Self-assessment - Indirect comparison 0.049 39.36 0.000 

Primed self-assessment - Direct comparison 0.025 10.3 0.001 

Primed self-assessment - Self-assessment 0.004 0.26 0.613 

Self-assessment - Direct comparison 0.021 3.91 0.048 

 

VI. Discussion and limitations 

Three vignette methods and the self-assessment technique were evaluated in this study by using 

an objective measure of vision as a gold standard. Important findings emerge regarding vignette 

methods and interpersonal incomparability. The results of the study show that the least to the 

most valid technique for assessing vision is indirect comparison, direct comparison, self-

assessment, and primed self-assessment. Though many health surveys currently employ the 

indirect comparison technique, this technique was the least valid of all those examined in this 

study.  The results of the study suggest that direct comparison can be used as a more valid 

approach than indirect comparison, partly because it is free from the assumption of response 

consistency.  Furthermore, even though priming effect by vignettes showed positive but non-

significant improvement, primed self-assessment remained the most valid vignette method, as 

this and other studies have shown (Hopkins and King 2010). 
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These results suggest, firstly, that indirect comparison is less valid than the direct comparison 

technique (Table 3.10).  This is in contrast to findings by other researchers who found that direct 

comparison was not an improvement over indirect comparison (Hopkins and King 2010). 

Hopkins and King found significant ranking inconsistency and center-seeking tendency in direct 

comparison (Hopkins and King 2010). However, this study found that ranking inconsistency was 

non-significantly different between indirect comparison and direct comparison in the domain of 

distance vision (Table 3.7). There is no center-seeking tendency observed in direct comparison in 

this study (Table 3.8). One potential explanation for why the direct comparison technique 

performed better than indirect comparison in this study is that it is free from the assumption of 

response consistency. 

 

Second, indirect comparison also was less valid than the technique of primed self-assessment. 

This result is consistent with other research conducted by Hopkins and King (Hopkins and King 

2010). The statistical test for the priming effect described in Hopkins and King’s paper was 

conducted using the measure of the percentage of participants who fell in the most efficacious 

category in political efficacy (Hopkins and King 2010). The priming effect tested significantly in 

a Chi-square test of the categorical variables (i.e., self-assessment and primed self-assessment), 

with a p-value 0.031, without involving the gold standard.  
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Third, the improvement of primed self-assessment over indirect comparison consists of two 

components: improvement from priming effect and improvement from using self-assessment 

(Table 3.11). Because the study design was crafted to conduct pairwise comparisons of primed 

self-assessment to indirect comparison, primed self-assessment to self-assessment, and self-

assessment to indirect comparison, the mechanism of improvement in primed self-assessment 

could be examined. The priming effect improves validity in a positive but non-significant way. It 

is specified in Table 3.10 that there is no significant difference between self-assessment and 

primed self-assessment.  The improvement of validity from using self-assessment is positive and 

significant (Table 3.11).  Thus, the improvement in primed self-assessment is mainly attributed 

to using self-assessment rather than to a priming effect (Table 3.11).  

 

Fourth, it is surprising that the results show that some vignette methods (direct and indirect 

comparisons) are less valid than pure self-assessment. At the outset, it was hypothesized that 

self-assessment would be highly subject to interpersonal incomparability. However, perhaps 

there is reason to believe that pure self-assessment is a valid measure, particularly in the domain 

of distance vision.   

 

In addition, it is hypothesized that the two vignette methods (i.e., indirect comparison and direct 

comparison) are less valid than self-assessment because ranking inconsistency occurred at 8.6% 

and 7.4% in indirect comparison and direct comparison, respectively (Table 3.7), whereas this 

phenomenon is nonexistent with pure self-assessment or primed self-assessment. The 
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inefficiencies in a non-parametric method of indirect comparison were precisely from the 

information lost due to ranking inconsistency (King, Murray et al. 2004) and the same 

inefficiencies occurred in direct comparison as well. King et al. recommend a parametric method, 

called CHOPIT, to deal with these inefficiencies, assuming that most of the ranking 

inconsistency is due to random errors (King, Murray et al. 2004).  In this study, all the 

inconsistent answers were re-coded to maximize the sensitivity or maximize the specificity of 

vignette methods. Therefore, the ineffectiveness of vignette methods is still likely to be attributed 

to information lost due to ranking inconsistency.  

 

This study has several important limitations. First, vignette methods, including primed self-

assessment, direct comparison, and indirect comparison, are all conditional on getting the 

original wording in the vignette and question right. The most basic aspects of question writing 

affect every other higher-level activity in survey research. Without close attention to these details, 

vignette equivalence may not be ensured. In this study, it is possible that an aspect of vignette 

wording or design was overlooked and that the requirement of vignette equivalence was not 

upheld. However, a serious effort was made in cognitive interviewing and pretesting to ensure 

that this was not the case (Su 2015b). Second, this survey experiment focused on distance vision, 

and therefore it may not be applicable to other health domains. Third, while the study focuses on 

statistically significant differences, the magnitude of differences was relatively small. Therefore, 

there is the question of whether the differences are substantively significant in the practice of 

screening students who need glasses. 
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Last but not least, a limitation of the study is that it relies on a single indicator of validity: the 

area under the ROC curve. It integrates both sensitivity and specificity, giving each equal weight.  

For intended purposes, it may be best to only focus on one, or to weight one higher than the other.  

While the area under the ROC curve measures criterion validity, there are other validities that 

can be measured, such as construct validity and test-retest consistency. For measuring criterion 

validity, we can either take the global approach, such as using the areas under the ROC curve, or 

use a local approach, such as using selected sensitivity as a criterion (Zweig and Campbell 1993). 

Comparison of the areas under the ROC curves is one way to summarize sensitivity and 

specificity, but there are other ways, such as comparison of selected decision thresholds to 

maximize effectiveness per cost. Specifically, sensitivity and specificity could be integrated in a 

decision analytic framework, in which the consequences of false positives and false negatives are 

accounted for in terms of either costs or health consequences or both, similar to the approach in 

cost-effectiveness analysis.   

 

VII. Conclusion and implications 

This study evaluated different survey methods by testing how accurate they predict the outcomes 

of a measured visual acuity test. This survey experiment contributes to the literature by 

validating vignette methods and self-assessment against objectively measured health, which has 

not been done before, to our knowledge. Several important conclusions emerge from the study.  
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First, the indirect comparison technique was the least valid among four survey instruments and 

the finding was significant.  Because this technique is widely used in major surveys, including 

the World Health Survey, this result is notable. Validity of vignette methods can be significantly 

improved by using primed self-assessment or direct comparison. Second, there was a positive but 

non-significant priming effect from ordering the vignette question before self-assessment. This 

suggests that participants are capable of establishing a standard scale in the domain of distance 

vision and can conduct an accurate self-assessment without the presence of vignettes before self-

assessment.  Primed self-assessment allows for more valid results compared to the indirect 

method because of the high validity of self-assessment. Third, two vignette methods – direct and 

indirect comparison – were surprisingly not as valid as pure self-assessment.  

 

Based on this study, the concerns that past uses of self-assessed vision were compromised by 

interpersonal incomparability appear to be unwarranted. It has been suggested that different 

measurement techniques should be applied to distinctive health dimensions (Guralnik, Simonsick 

et al. 1994), and the results from this study suggest that survey methods, particularly primed self-

assessment and pure self-assessment, can provide a close proxy to actual visual health. If the 

financial and administrative costs of conducting objective measures of vision are a concern in 

screening students for visual correction, survey methods can serve as a relatively inexpensive, 

valid screening tool to identify students for further eye examinations.   
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Appendices  

Appendix 1.1. Paper I: Design of survey instruments, pilot, and power calculation  

 

Pretesting to design survey instruments (n=39), cognitive interviews (n=8), and pilot (n=54) 

were conducted before the survey experiment. Pretesting was conducted in Xi’an Jiaotong 

University on Nov. 8th, 2013. In total, 39 freshmen were enrolled for pretesting, with two 

focuses: potential recall issues and the design of statements in the list experiment.  

 

Intravenous infusion – Students were asked about intravenous infusion use in different time 

frames. It was shown that 23% of freshmen had limited understanding about intravenous infusion. 

Accordingly, it was added that “intravenous infusion is commonly known as ‘dripping infusion’.” 

According to Table 1.7, about a quarter of freshmen could not recall the utilization of 

intravenous infusion in elementary school. The percentage dropped to 5% for recalling in senior 

high school. This was consistent with the intuition that it was more challenging to recall remote 

events compared to more recent events. According to the estimations in Table 1.7, recalled 

intravenous infusion use declined over time, from elementary school to senior high school. It was 

most reasonable and feasible to ask about the use of intravenous infusion in Grade 12 because it 

bore the least recall difficulty. 
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Table 1.7. Intravenous infusion use among students  

  
% among all 

participants 

% cannot 

recall 

% among the 

recalled 

Elementary school 56 23 73 

Junior high school 67 8 72 

Senior high school 55 5 58 

Grade 12  43 10 48 

 

Non-key statements and placebo statement -- In pretesting, 12 statements were designed as the 

candidates for the list experiment. These were:  

1. Did you do any household work in grade 12? 

2. Did you read love novels in grade 12?  

3. Did you read knight novels in grade 12?  

4. Did you like team sports in grade 12?  

5. Were TV programs about nature your favorite in grade 12? 

6. Did you prefer pop music to traditional music in grade 12?  

7. Did you like calligraphy in grade 12?  

8. Could you see the blackboard clearly from the last row in the classroom in grade 12?  

9. Did your family have a house in Hong Kong while you were in grade 12?  

10. Was math your favorite course in grade 12?  

11. Did you prefer word puzzles to numeric puzzles in grade 12?  

12. Were you a communist party member in grade 12?  
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The mean of each statement and the correlation of statements were estimated to select non-key 

statements and a placebo question. The statement about party membership in XJU was not a 

good candidate for a list experiment as only 5% of the students were party members in Grade 12. 

Meanwhile, the test for the statement about ownership of a house in Hong Kong showed a mean 

of 0 and no variation. It was a good choice as a placebo question. Pearson correlations were 

conducted for the variable of interest (i.e., intravenous infusion in grade 12) and the ten 

remaining candidate statements. Freshmen who liked pop music were more likely to use 

intravenous infusions. Preference of pop music was negatively associated with preference of 

calligraphy. The preference of math was negatively associated with the preference of word 

puzzles; however, the correlation was not statistically significant.  

 

In sum, according to the feedback from pretesting, the students would be asked about the use of 

intravenous infusion in Grade 12, in a large-scale randomized survey experiment. Four non-key 

statements were chosen for the list experiment, i.e., preference of classical music, preference of 

calligraphy, preference of math course and preference of word puzzle. House ownership in Hong 

Kong was chosen as the placebo.  

 

A. Cognitive Interviewing  

Cognitive interviews were conducted with a focus on the comprehension, judgment and response 

to the list-based question. The first round of cognitive interviews was conducted among four 

students in XJU Medical School, November 24
th

, 2013. Concurrent cognitive debriefing was 
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conducted without specific probes. One of the participants circled all of the statements available 

to her, including use of intravenous infusions, showing that she was comfortable revealing her 

choices. The participant said that she would prefer being asked to directly circle the specific 

statements on the list. She complained that the instructions suggested that she had to count all the 

statements that applied to her in order to answer the question about total number of statements. 

Two participants indicated that the statement, ‘my family owns a house in Hong Kong,’ was 

surprising. One participant wondered why the researcher wanted to know this piece of 

information.  The statement was changed to the following: “I have visited Gaoxiong, a city in 

southern Taiwan.” The overall survey was commented as, “too simple to be true.” One of the 

participants was wondering what kind of research could be done with such a simple survey. 

Another participant declared that this was the simplest survey he had experienced.  

 

The second round of cognitive interviews was conducted among four students in XJU Medical 

School, between December 30th, 2013 and January 2nd, 2014.  Retrospective cognitive 

debriefing was applied, in which all students first answered the questionnaire and then they were 

invited to think aloud about the process of surveying in a private setting. Specific probes were 

designed for cognitive debriefing.  

 

Probe 1:  “How did you reach the answer in the list question?” 

The list questions in Table 1.8 were tested through thinking-aloud.  
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Table 1.8. The list questions 

Version  Question       Answer 

A  How many of the following statements were true for you in 

Grade 12? (Please indicate the total number but not which ones 

in particular.) 

• Among all courses in Grade 12, my favorite was math. 
• I preferred pop music to classical music in Grade 12.  

• I visited Gaoxiong, a city in Southern Taiwan, in Grade 12.  

• I liked calligraphy in Grade 12.  
• I preferred word puzzles to numeric puzzles in Grade 12.  

 

 

0 true statement 

1 true statements 

2 true statements 

3 true statements 

4 true statements 

5 true statements 

 

B  How many of the following statements were true for you in 

Grade 12? (Please indicate the total number but not which 

ones in particular.) 

• Among all courses in Grade 12, my favorite was math. 
• I preferred pop music to classical music in Grade 12.  

• I had intravenous infusion, commonly known as ‘dripping 
infusion’, in Grade 12. 

• I liked calligraphy in Grade 12.  
• I preferred word puzzles to numeric puzzles in Grade 12. 

 

 

0 true statement 

1 true statements 

2 true statements 

3 true statements 

4 true statements 

5 true statements 

 

 

Student #1 and Student #2 had no problem with the question. They specifically commented on 

each statement and elaborated the reason why it did or did not apply to them.  Student #3 

recommended to change the first statement from, “Among all courses in Grade 12, my favorite 

was math,” to, “I prefer math course to Chinese course in Grade 12,” to reduce the cognitive 

difficulty to complete comparison of all courses.  She commented that the revised statement 

matched better with the fifth statement.   

 

Student #3 commented that she had no exposure to music in Grade 12 and the statement did not 

apply to her. Student #4 said that only one statement applied to him and it was a straightforward 

question to him. Student #4 circled two answers in the list-based question. When it was pointed 
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out that she selected “1 true statement” and “4 true statements,” she explained that she 

misunderstood it as, “1st
 statement is true,” and, “4th

 statement is true,” because the answers were 

parallel to the statements in the Chinese version of the survey.  She confessed that she did not 

pay any attention to the sentence, “Please indicate the total number but not which ones in 

particular.” She read through all the statements and circled two answers. She recommended re-

formatting the answer as “____true statements” for participants to fill out. 

 

Probe 2:  “What is the purpose of this study?” 

It was the first time for all students to experience a list experiment. Students had no idea about 

the purpose of the study. When the complementary survey questionnaire was shown and the 

purpose of the design was introduced, those four students commented that it was an interesting 

way to survey intravenous infusion use. Student #2 had no idea about the purpose of the study, 

and, after a second thought, he said that maybe it was about the folk exchange between mainland 

China and Taiwan. Student #3 thought this was about whether a student was rational or more 

emotional in judgment and she pretended to be rational (e.g., like math course, like numerical 

puzzles).   

 

Thinking-aloud:  “Would you please talk a little bit more about intravenous infusion?” 

Student #1 specified that he answered “yes” to the question about intravenous infusion use 

because he recalled that he had a severe illness in Grade 12 and used intravenous infusion.  

Student #2 said that he had no specific memory of intravenous infusion in Grade 12 and his best 
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guess was that he probably had experience with it.  Student #2 commented that intravenous 

infusion was not sensitive for him and he would like to reveal the true answer even if he was 

asked about this topic directly. When the topic was substituted with sexual behavior, he said that 

he would prefer to skip the question. Student #3 claimed that she had no intravenous infusion in 

Grade 12. For Student #4, his mother was a physician and he had sufficient knowledge about 

intravenous infusion.  

The first three main adjustments made to the list-based question were based on the feedback 

from cognitive interviews and the last two adjustments were based on feedback from the research 

committee at Harvard. Therefore, all the statements were more coherent and closer to student life.  

1. The instruction, “Please indicate the total number but not which ones in particular,” 

was bolded.  

2. The non-key statement, “Among all courses in Grade 12, my favorite was math,” 

was changed into, “I prefer math course to Chinese course in Grade 12”.  

3. The answer format was changed from circling a number to writing down the 

number. The range of the answer was specified and the examples of answer 0 and 5 were 

given.  

4. The non-key statements were changed from preference to actual behaviors.  

5. The statement, ‘I fell asleep during class at least once in Grade 12,’ was added to 

make the statements on intravenouss infusions and smoking less obvious.  
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B. Pilot and Power Calculation 

Using the finalized version of the questionnaire, the pilot was launched and 54 students were 

recruited in March, 2014.  The estimated prevalence of intravenous infusions was 29% and 39% 

from direct questioning and indirect questioning, respectively. The estimated prevalence of 

smoking was 7% and 43% from direct questioning and indirect questioning, respectively. The 

DID was 26%.  According to the power calculation, the number of enrolled participants needed 

was around 1,250 adult students (Table 1.9), with 80% power, alpha of 0.05, and using a one-

sided test.  Assuming that 5% of the students in universities were under 18 years old and the 

participation rate was 95%, it was planned to screen around 1,385 students in order to enroll 

1,250 adult students.  

Table 1.9. Results from power calculations  

Sample size 
Powers:  

Control list in DirectQsmoking 

Powers:  

Control list in DirectQIV 

500 43% 40% 

600 49% 46% 

1000 71% 67% 

1250 80% 77% 

1500 87% 84% 

2000 94% 92% 

2500 98% 97% 
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Appendix 1.2. Paper I: Construction of dependent variables  

 

The mathematical procedures involved in constructing dependent variable Yji are presented in 

this appendix.  

The regression specification is: 

Yji=ȕ j0 + ȕj1 IVDirectQ + ȕj2 SmokingList + ȕj3 IVList + İji,  

in which j indicates the different constructions of dependent variable.  

 

The data for regression are summarized in Table 1.1. The list-based responses were discrete data, 

ranging from 0 to 5. The direct responses were binary data, and particularly, the direct responses 

to the placebo question were with mean close to zero by design.  The mathematical equations are 

presented in Table 1.2.  

 

A. Indirect estimates of prevalence: Smoking and intravenous infusion use  

 

PrevalenceIndirectSmoking  

= mean (ListSmoking - ListControlPooled + DirectPlaceboPooled) 

= mean (ListSmoking - 
௅௜௦௧಴೚೙೟ೝ೚೗భ൅ ௅௜௦௧಴೚೙೟ೝ೚೗మଶ  + 

஽௜௥௘௖௧ು೗ೌ೎೐್೚భ൅ ஽௜௥௘௖௧ು೗ೌ೎೐್೚మଶ ) 

= - mean (
୐୧ୱ୲ి౥౤౪౨౥ౢభଶ ) - mean (

୐୧ୱ୲ి౥౤౪౨౥ౢమଶ ) + mean (
ୈ୧୰ୣୡ୲ౌౢ౗ౙ౛ౘ౥భଶ ) + mean (ListSmoking + 

ୈ୧୰ୣୡ୲ౌౢ౗ౙ౛ౘ౥మଶ  ) 
Equation 1.1.  

 

Y1i is constructed to estimate prevalence of smoking from the list experiment in the following 

manner: 
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Y1i = 

۔ۖۖەۖۖ
 ۓ

௅௜௦௧೔ଶ ǡ                                                                     ݂݅ Smokingୈ୧୰ୣୡ୲୕ ൌ ͳ  ௅௜௦௧೔ଶ ǡ                                                                                 ݂݅ IVୈ୧୰ୣୡ୲୕ ൌ ͳݐݏ݅ܮ௜ ൅ ஽௜௥௘௖௧೔ଶ ǡ                                                        ݂݅  Smoking୐୧ୱ୲  ൌ ͳ  ஽௜௥௘௖௧೔ଶ ǡ                                                                                    ݂݅ IV୐୧ୱ୲ ൌ ͳ
 

 

In which, Listi is the response from a list-based question and Directi is the response from a direct 

question presented in Table 1.1.  

Therefore, Equation 1.1, with re-arrangement, becomes  

PrevalenceIndirectSmoking 

= - ሺ ଵܻ௜ | SmokingDirectQ=1) - ሺ ଵܻ௜ | IVDirectQ=1) + ሺ ଵܻ௜ | SmokingList =1) + ሺ ଵܻ௜ | IVList =1) 

= - ȕ10 - (ȕ10 + ȕ11) + (ȕ10 + ȕ12) + ( ȕ10 + ȕ13) 

= - ȕ11 + ȕ12 + ȕ13  

 

Similarly, Y2i is constructed to estimate prevalence of intravenous infusion use from the list 

experiment in the following manner: 

Y2i = 

۔ۖۖەۖۖ
 ۓ

௅௜௦௧೔ଶ ǡ                                                                       ݂݅ Smokingୈ୧୰ୣୡ୲୕ ൌ ͳ  ௅௜௦௧೔ଶ ǡ                                                                                  ݂݅ IVୈ୧୰ୣୡ୲୕ ൌ ͳ஽௜௥௘௖௧೔ଶ ǡ                                                                       ݂݅  Smoking୐୧ୱ୲  ൌ ͳ ݐݏ݅ܮ௜ ൅  ஽௜௥௘௖௧೔ଶ ǡ                                                                     ݂݅ IV୐୧ୱ୲ ൌ ͳ
 

 

PrevalenceIndirectIV = - ȕ21 + ȕ22 + ȕ23  

 

 

B. Difference of prevalence levels: Smoking and intravenous infusion use  

 

DifferenceSmoking  

= mean (ListSmoking - ListControlPooled+ DirectPlaceboPooled) - mean (DirectSmoking)  

= mean (ListSmoking - 
௅௜௦௧಴೚೙೟ೝ೚೗భ൅ ௅௜௦௧಴೚೙೟ೝ೚೗మଶ  + 

஽௜௥௘௖௧ು೗ೌ೎೐್೚భ൅ ஽௜௥௘௖௧ು೗ೌ೎೐್೚మଶ ) - mean (DirectSmoking)  
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= - mean (
୐୧ୱ୲ి౥౤౪౨౥ౢభଶ ൅  Directୗ୫୭୩୧୬୥) - mean (

୐୧ୱ୲ి౥౤౪౨౥ౢమଶ ሻ + mean (Listୗ୫୭୩୧୬୥ ൅ ୈ୧୰ୣୡ୲ౌౢ౗ౙ౛ౘ౥భଶ  ) + mean 

( 
ୈ୧୰ୣୡ୲ౌౢ౗ౙ౛ౘ౥మଶ  ) 

Equation 1.2.  

Y3i is constructed to estimate the difference of prevalence levels from indirect questioning and 

direct questioning, for smoking, in the following manner:  

 

Y3i = 

۔ۖۖەۖۖ
 ۓ

௅௜௦௧೔ଶ ൅ ௜ǡ                                                   ݂݅ Smokingୈ୧୰ୣୡ୲୕ݐܿ݁ݎ݅ܦ ൌ ͳ  ௅௜௦௧೔ଶ ǡ                                                                                  ݂݅ IVୈ୧୰ୣୡ୲୕ ൌ ͳݐݏ݅ܮ௜ ൅ ஽௜௥௘௖௧೔ଶ ǡ                                                       ݂݅  Smoking୐୧ୱ୲  ൌ ͳ ஽௜௥௘௖௧೔ଶ ǡ                                                                                     ݂݅ IV୐୧ୱ୲ ൌ ͳ
 

Therefore, Equation 1.2, with re-arrangement, becomes 

 

DifferenceSmoking  

= - ሺ ଷܻ௜ | SmokingDirectQ=1) - ሺ ଷܻ௜ | IVDirectQ=1) + ሺ ଷܻ௜ | SmokingList =1) + ሺ ଷܻ௜ | IVList =1) 

= - ȕ30 - (ȕ30 + ȕ31) + (ȕ30 + ȕ32) + ( ȕ30 + ȕ33) 

= - ȕ31 + ȕ32 + ȕ33  

 

Similarly, Y4i is constructed to estimate the difference of prevalence levels from indirect 

questioning and direct questioning, for intravenous infusion use, in the following manner:  

 

Y4i = 

۔ۖۖەۖۖ
 ۓ

௅௜௦௧೔ଶ ǡ                                                                           ݂݅ Smokingୈ୧୰ୣୡ୲୕ ൌ ͳ ௅௜௦௧೔ଶ ൅ ௜ǡ                                                                    ݂݅ IVୈ୧୰ୣୡ୲୕ݐܿ݁ݎ݅ܦ ൌ ͳ஽௜௥௘௖௧೔ଶ ǡ                                                                            ݂݅  Smoking୐୧ୱ୲  ൌ ͳ ݐݏ݅ܮ௜ ൅  ஽௜௥௘௖௧೔ଶ ǡ                                                                           ݂݅ IV୐୧ୱ୲ ൌ ͳ
 

DifferenceIV= - ȕ41 + ȕ42 + ȕ43  
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C. Difference-in-differences 

DID  

= DifferenceSmoking - DifferenceIV  

= [mean (ListSmoking) - mean (DirectSmoking)] - [mean (ListIV) - mean (DirectIV)]  

= - mean (DirectSmoking) + mean (DirectIV) + mean (ListSmoking) - mean (ListIV)  

Equation 1.3.  

 

Y5i is constructed to estimating the difference-in-differences in the following manner:  

Y5i = ൜ ௜ǡ                                     ݂݅ Smoking୐୧ୱ୲ݐݏ݅ܮ  ൌ ͳ ݎ݋ IV୐୧ୱ୲ ൌ ͳݐܿ݁ݎ݅ܦ௜ ǡ                     ݂݅ Smokingୈ୧୰ୣୡ୲୕ ൌ ͳ  ݎ݋ IVୈ୧୰ୣୡ୲୕ ൌ ͳ 

Therefore, Equation 1.3, with re-arrangement, becomes 

DID  

= - ሺ ହܻ௜ | SmokingDirectQ=1) + ሺ ହܻ௜ | IVDirectQ=1) + ሺ ହܻ௜ | SmokingList =1) - ሺ ହܻ௜ | IVList =1) 

= - ȕ50 + (ȕ50 + ȕ51) + (ȕ50 + ȕ52) - (ȕ50 + ȕ53) 

= ȕ51 + ȕ52 – ȕ53 
 

Y1i,Y2i, Y3i,  and Y4i were all best fit by Gamma distributions. Therefore, the variance function 

used a Gamma model and the link function was Log in MLE. In estimating the difference-in-

differences, Y5i was under a Negative Binomial distribution. Therefore, the variance function 

used a Negative Binomial model and the link function was Log in MLE. For all five estimated 

outcomes, the p-values are generated by the “lincom” command in STATA version 12. 
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Appendix 2.1. Paper II: Question appraisal to identify potential source of error in survey 

INSTRUCTIONS.  Use one column for EACH question to be reviewed. In reviewing each question:  

1) TYPE IN QUESTION INITIALS IN THE TABLE HEAD OF THE QAS FORM.  

NJ1: Non-comparative judgment, the first question 

NJ2: Non-comparative judgment, the second question 

CJ1: Comparative judgment, the first question 

CJ2: Comparative judgment, the second question 

2) Proceed THROUGH THE FORM - Enter 1 if the problem exists and 0 if there is no problem for each Problem Type (1a - 7b). 

3) Whenever 1 is entered, write detailed notes on it that describes the problem.  
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Table 2.8. Question appraisal steps 

STEP 1 - INSTRUCTIONS: Look for problems with any introductions, instructions, or explanations from the respondent's point of view.  NJ1 NJ2 CJ1 CJ2 

1a. CONFLICT OR INACCURACY 0 0 0 0 

1b.  COMPLICATENESS 0 0 0 0 

STEP 2 - CLARITY: Identify problems related to communicating the intent or meaning of the quesiton to the respondent.          

2a.  WORDING: Question is lengthy, awkward, ungrammatical, or contains complicated syntax.  0 1 0 1 

2b.  TECHNICAL TERMS are undefined, unclear, or complex.  1 1 1 1 

2c.  VAGUE: There are multiple ways to interpret the question or to decide what is to be included or excluded.  1 0 1 0 

2d.  REFERENCE PERIODS are missing, not well specified, or in conflict.  0 0 0 0 

STEP 3 - ASSUMPTIONS: Determine whether there are problems with assumpions made or the underlying logic.          

3a.  INAPPROPRIATE ASSUMPTIONS are made about the respondent or about his/her living situation.  0 1 0 1 

3b.  ASSUMES CONSTANT BEHAVIOR or experience for situations that vary.  0 0 0 0 

3c.  DOUBLE-BARRELED: Contains more than one implicit question.  0 0 0 0 

STEP 4 - KNOWLEDGE/MEMORY: Check whether respondents are likey to not know or have trouble remembering information.          

4a.  KNOWLEDGE may not exist 1 1 1 1 

4b.  COMPUTATION problem: The question requires a difficult mentel calculation.  0 1 0 1 

STEP 5 - SENSITIVITY/BIAS: Assess questions for sensitive nature or wording, and for bias.          

5a.  SENSITIVE CONTENT (general): embarrasing  0 0 0 0 

5b.  SENSITIVE WORDING (specific) 0 0 0 0 

5c.  SOCIAL ACCEPTABLE response is implied by the question. 0 1 0 1 
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Table 2.8.  Question appraisal steps (Continued) 

 

QAS steps NJ1 NJ2 CJ1 CJ2 

STEP 6 - RESPONSE CATEGORIES: Assess the adequacy of the range of responses to be recorded.          

6a.  OPEN-ENDED QUESTION 0 0 0 0 

6b.  MISMATCH between question and response categories.  0 0 0 0 

6c.  TECHNICAL TERMS are undefined, unclear, or complex.  0 0 0 0 

6d.  VAGUE response categories are subject to multiple interpretations.  1 1 0 0 

6e.  OVERLAPPING response categories.  0 0 0 0 

6f.  MISSING eligible responses in response categories.  0 0 0 0 

6g.  ILLOGICAL ORDER of response categories.  0 0 0 0 

STEP 7 - OTHER PROBLEMS not identified in Steps 1-6         

7a. Ordering or context problems across questions.  0 0 0 0 

  Sum 4 7 3 6 
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Appendix 2.2. Paper II: Cognitive interview protocol  

Condition A (Non-comparative judgment) 

Date: ________________ID#____________________Start time: __________________ 

(Note: The same serial number is used in the consent/assent form for the same subject. For 

example, for Xiaomin Wu, the parental consent is with ID P1 and the assent is with ID S1, and 

the ID number in the interview is 1 for Xiaomin Wu.) 

Instructions to be read to subject: 

I’d like you to think aloud as you answer the questions. Please tell me everything you are 

thinking about as you go about answering them. At times I will ask you more questions about the 

terms or phrases in the questions and what you think a question is asking about. I’ll take notes 
and record the interview. Don’t hesitate to speak up whenever something seems unclear, is hard 

to answer, or doesn’t seem to apply to you. We want you to be thoughtful and there is no hurry in 
giving an answer.  

Do you have any questions before we start?  

Think-aloud practice:  

Let’s begin with a practice question. Please think aloud as you answer.  

Try to visualize the place where you live, and think about how many windows there are in that 

place. As you count up the windows, tell me what you are seeing and thinking about. 

Now, I would like you to think about your own vision without glasses or contact lenses. 

A1. At the present time, how would you describe your distance eyesight?  

S1. How comfortable are you talking about your vision in the interview?  

S2. What is your understanding of the phrase “vision without glasses or contact lenses”? 

S3. What does “distance eyesight” mean in your own words?  

There are five categories designed for this question on distance eyesight.  

(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor.  

 

S4. Which category do you fall into?  
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S5. How do you arrive at that answer? Would you walk me through your answer?  

S6. In what circumstance would you rate your vision as [excellent]? (Explore the 

understanding of different categories other than the one the subject falls in. This is one 

way to generate vignettes.) 

S7. How sure are you that [***]?  

S8. Is there a difference between the categories?  

S9. Please respond with a 0-10 scale, in which 0 represents the worst vision and 10 represents 

best vision. How would you rate your vision?  

 0 1 2 3 4 5 6 7 8 9 10 

When answering the next questions, I want you to think about Wang Wu and Zhang San’s vision 
without glasses or contact lenses.  Wang Wu and Zhang San are both your age and gender.  

A2. [Wang Wu] finds faces to appear blurry at a distance of 5 meters. Would you say [Wang 

Wu]’s distance eyesight is:   
(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor. 

 

ICV1. How hard it is to answer this question? Why?  

ICV2. Wang Wu is mentioned in the question. Who is Wang Wu in your understanding?  

ICV3. How far is “a distance of 5 meters”?   
ICV4. How do you arrive at that answer?  

ICV5. How sure are you that[***]?  

ICV6. Is there a difference between the categories?  

The previous questions asked you to talk about your vision and then to imagine and talk 

about the vision of another person. I would like to know how you would respond if I asked 

you a more direct comparison. For example, consider [Wang Wu] finds faces to appear 

blurry at a distance of 5 meters.  

ICV7. Would you say your distance eyesight is:   

(1) Better than Wang Wu’s 

(2) The same as Wang Wu’s 

(3) Worse than Wang Wu’s 

ICV8. Did you find this question easy to answer? 

 



 

 

 

 

120 

A3.  [Zhang San] can recognize familiar people's faces and pick out facial expression (e.g., 

angry, smile) at a distance of 20 meters quite distinctly. Would you say [Zhang San]’s 
distance eyesight is:   

(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor. 

 

ICV9. How hard is it to answer this question? Why?  

ICV10. Zhang San is mentioned in the question. Who is Zhang San in your understanding?  

ICV11. How far is “a distance of 20 meters”?   
ICV12. How do you arrive at that answer?  

ICV13. How sure are you that[***]?  

ICV14. Is there a difference between the categories?  

ICV15. Would you say your distance eyesight is:   

(1) Better than Zhang San’s 

(2) The same as Zhang San’s 

(3) Worse than Zhang San’s 

ICV16. Did you find this question easy to answer? 

 

Thank you for thinking aloud and speaking up on vision. We’ve now finished with the in-depth 

interview. Lastly, we would like to collect some basic information from you as well.  

1. Grade: _________ 

2. Age: _________ 

3. Gender:  

(1) Male 

(2) Female  

4. Do you wear glasses?  

(1) Yes 

(2) No 

5. Do you wear contact lenses?  

(1) Yes 

(2) No 

6. [If Yes to question 4 or question 5] How many years have you worn glasses or contact 

lenses? __________years 

7. Did you have any eye examination in 2013? 

(1) Yes 
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(2) No 

8. [If Yes to question 7] Do you remember what the eye examiner told you your objective 

vision was in your last eye examination?  

(1) Yes, _______ 

(2) No 

 

Measured visual acuity: _______  

ICV17. [If the answers from S4 is inconsistent with objectively measured vision] You 

said that your vision is [***] but the eye doctor might say that you have [***] vision; 

why did you say that your vision is [***]? 

Do you have any comments on the questionnaire?  

Question for the interviewer:  

9. Did the interviewee devote sufficient mental effort to answering the question thoughtfully?   

(1) Yes,  

(2) No.  

End time: ________________ 

 

  



 

 

 

 

122 

Condition B (Comparative judgment) 

Date: ________________ID#____________________Start time: __________________ 

(Note: The same serial number is used in the consent/assent form for the same subject. For 

example, for Xiaomin Wu, the parental consent is with ID P1 and the assent is with ID S1, and 

the ID number in the interview is 1 for Xiaomin Wu.) 

Instructions to be read to subject: 

I’d like you to think aloud as you answer the questions. Please tell me everything you are 
thinking about as you go about answering them. At times I will ask you more questions about the 

terms or phrases in the questions and what you think a question is asking about. I’ll take notes 
and record the interview. Don’t hesitate to speak up whenever something seems unclear, is hard 

to answer, or doesn’t seem to apply to you. We want you to be thoughtful and there is no hurry in 
giving an answer.  

Do you have any questions before we start?  

Think-aloud practice:  

Let’s begin with a practice question. Please think aloud as you answer.  

Try to visualize the place where you live, and think about how many windows there are in that 

place. As you count up the windows, tell me what you are seeing and thinking about. 

Now, I would like you to think about your own vision without glasses or contact lenses. 

B1. At the present time, how would you describe your distance eyesight?  

 

S1. Are you comfortable talking about vision in the interview?  

S2. What is your understanding of “vision without glasses or contact lenses”? 

S3. What does “distance eyesight” mean in your own words?  
 

There are five categories designed for this question on distance eyesight.  

(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor.  

 

S4. Which category do you fall into?  

S5. How do you arrive at that answer? Would you walk me through your answer?  

S6. In what circumstance would you rate your vision as [excellent]? (Explore the 

understanding of different categories other than the one the subject falls in. This is 

one way to generate vignettes.) 

S7. How sure are you that [***]?  
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S8. Is there a difference between the categories?  

S9. Please respond with a 0-10 scale, in which 0 represents the worst vision and 10 

represents best vision. How would you rate your vision?  

      0 1 2 3 4 5 6 7 8 9 10 

When answering the next questions, I want you to think about Wang Wu and Zhang San’s vision 
without glasses or contact lenses.  Wang Wu and Zhang San are both your age and gender.  

B2.   [Wang Wu] finds faces to appear blurry at a distance of 5 meters. Would you say your 

distance eyesight is:   

(1) Better than Wang Wu’s 

(2) The same as Wang Wu’s 

(3) Worse than Wang Wu’s 

DCV1. How hard is it to answer this question? Why?  

DCV2. Wang Wu is mentioned in the question. Who is Wang Wu in your 

understanding?  

DCV3. How far is “a distance of 5 meters”?   
DCV4. How do you arrive at that answer?  

DCV5. How sure are you that[***]?  

DCV6. Is there a difference between the categories?  

DCV7. Would you say [Wang Wu]’s distance eyesight is:   
(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor. 

 

DCV8. Did you find this question easy to be answered?  

 

B3.  [Zhang San] can pick out details on the blackboard at a distance of 10 meters quite 

distinctly. Would you say your distance eyesight is:   

(1) Better than Zhang San’s 

(2) The same as Zhang San’s 

(3) Worse than Zhang San’s 

DCV9. How hard is it to answer this question? Why?  

DCV10. Zhang San is mentioned in the question. Who is Zhang San in your 

understanding?  

DCV11. How far is “a distance of 20 meters”?   
DCV12. How do you arrive at that answer?  

DCV13. How sure are you that[***]?  

DCV14. Is there a difference between the categories?  

DCV15. Would you say [Zhang San]’s distance eyesight is:   
(1) Excellent,  

(2) Good,  

(3) Fair,  
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(4) Poor,  

(5) Very poor. 

 

DCV16. Did you find this question easy to be answered? 

 

Thank you for thinking aloud and speaking up on vision. We’ve now finished with the in-depth 

interview. Lastly, we would like to collect some basic information from you as well.  

1. Grade: _________ 

2. Age: _________ 

3. Gender:  

(1) Male 

(2) Female  

4. Do you wear glasses?  

(1) Yes 

(2) No 

5. Do you wear contact lenses?  

(1) Yes 

(2) No 

6. [If Yes to question 4 or question 5] How many years have you worn glasses or 

contact lenses? __________years 

7. Did you have any eye examination in 2013? 

(1) Yes 

(2) No 

8. [If Yes to question 7] Do you remember what the eye examiner told you your 

objective vision was in your last eye examination?  

(1) Yes, _______ 

(2) No 

Measured visual acuity: _______  

DCV17. [If the answers from S4 is inconsistent with objectively measured vision] You 

said that  your vision is [***] but the eye doctor might say that you have [***] vision; 

why did you say that your vision is [***]? 

Do you have any comments on the questionnaire?  

Question for the interviewer:  

9. Did the interviewee devote sufficient mental effort to answering the question thoughtfully?   

(3) Yes,  

(4) No.  

End time: ________________  
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Appendix 2.3. Paper II: Final version of questionnaire 

Condition A (Non-comparative judgment) 

1. Do you wear glasses?  

(1) Yes, 

(2) No.  

If you answered ‘Yes’, now, I would like you to take off your glasses or think about your own 
vision without glasses. 

2. At the present time, would you say your eyesight is: 

(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor.  

When answering the next questions, I want you to think about Wang and Zhang and imagine 

them as being your age. Please think about Wang’s and Zhang’s vision without glasses.  

3. In the cafeteria, [Xiao Wang] can clearly recognize students sitting at his table, but not 

those sitting at the next table. Would you say [Wang]’s distance eyesight is:   
(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor. 

 

4. From the last row in the classroom, [Xiao Zhang] can clearly recognize his teacher, but 

not the small written texts on the blackboard.  Would you say [Zhang]’s distance eyesight 
is:   

(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor. 
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Condition B (Comparative judgment) 

 

1. Do you wear glasses?  

(1) Yes, 

(2) No.  

If you answered ‘Yes’, now, I would like you to take off your glasses or think about your own 
vision without glasses. 

2. At the present time, would you say your eyesight is: 

(1) Excellent,  

(2) Good,  

(3) Fair,  

(4) Poor,  

(5) Very poor.  

When answering the next questions, I want you to think about Wang and Zhang and imagine 

them as being age. Please think about Wang’s and Zhang’s vision without glasses.  

3. In the cafeteria, [Xiao Wang] can clearly recognize students sitting at his table, but not 

those sitting at the next table. Would you say your eyesight is:   

(1) Better than Wang’s 

(2) About the same as Wang’s 

(3) Worse than Wang’s 

 

4. From the last row in the classroom, [Xiao Zhang] can clearly recognize his teacher, but 

not the small written texts on the blackboard.   Would you say your eyesight is:   

(1) Better than Zhang’s 

(2) About the same as Zhang’s 

(3) Worse than Zhang’s 
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Appendix 3.1. Paper III: Pilot and power calculation 

From the pilot, estimated areas under the ROC curves ranged from 0.87 to 0.95, which was used 

for power calculations.  Between three groups, we made three possible two-way comparisons of 

the areas under the ROC curves: indirect comparison to direct comparison, indirect comparison 

to primed self-assessment, and direct comparison to primed self-assessment. We found that a 

sample size of 3,538 is required to identify an improvement of 0.03, with 80% power, alpha of 

0.05, and using a one-sided test. We planned to recruit around 4,350 students, allowing us to lose 

18% of students due to non-response in survey or objective measure of vision.   

 

For survey experiment, 4,006 students were recruited. Among them, 207 students (5%) were 

older than 18 years and they offered consent by themselves. For the remaining 3,799 students, 

1,100 students (29%) obtained parental consent and 2,699 students (71%) acquired permission 

from the school’s president to attend the study. All students under 18 years offered assent.  
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Appendix 3.2. Paper III: Simplified Snellen chart 

 

 

Figure 3.4. Simplified Snellen chart 
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