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Is undesirable answer behaviour consistent across surveys? 

An investigation into respondent characteristics 

Frank Bais, Barry Schouten and Vera Toepoel1 

Abstract 

In this study, we investigate to what extent the respondent characteristics age and educational level may be 

associated with undesirable answer behaviour (UAB) consistently across surveys. We use data from panel 

respondents who participated in ten general population surveys of CentERdata and Statistics Netherlands. A 

new method to visually present UAB and an inventive adaptation of a non-parametric effect size measure are 

used. The occurrence of UAB of respondents with specific characteristics is summarized in density 

distributions that we refer to as respondent profiles. An adaptation of the robust effect size Cliff’s Delta is 

used to compare respondent profiles on the potentially consistent occurrence of UAB across surveys. Taking 

all surveys together, the degree of UAB varies by age and education. The results do not show consistent UAB 

across individual surveys: Age and educational level are associated with a relatively higher occurrence of 

UAB for some surveys, but a relatively lower occurrence for other surveys. We conclude that the occurrence 

of UAB across surveys may be more dependent on the survey and its items than on respondent’s cognitive 

ability. 

 

 

Key Words: Respondent profiles; Answer behaviour consistency; Adapted Cliff’s Delta; Measurement error; Cognitive 
ability; Satisficing. 

 

 

1. Introduction 
 

The relation between answer behaviour in surveys and measurement error has been studied 

extensively. Measurement error refers to the extent to which a response deviates from the true value that a 

survey question was intended to measure (De Leeuw, Hox and Dillman, 2008). The occurrence and size of 

measurement error and hence response data quality can be influenced by respondent characteristics (Olson 

and Smyth, 2015; Tourangeau, Rips and Rasinski, 2000). Respondent characteristics can be thought of as 

fixed tendencies of a respondent that may lead to undesirable answer behaviour (UAB), like satisficing 

(Holbrook, Green and Krosnick, 2003; Kaminska, McCutcheon and Billiet, 2010). When respondents 

satisfice, they take short-cuts in the question-answering process. Satisficing can be seen as the outcome of 

the interaction of question difficulty, motivation, and cognitive ability (Krosnick, 1991, 1999; Krosnick, 

Narayan and Smith, 1996). Cognitive ability may be considered a characteristic of the respondent that is 

relatively constant over time. A straightforward proxy for cognitive ability like age or educational level 

may be used as a background variable to investigate its relation to answer behaviour. Background 

variables may not be free of measurement errors themselves, but these errors are assumed not to relate to 

answer behaviour and to be relatively stable over time (Schouten and Calinescu, 2013). 

Answer behaviour should be stable and typical for the respondent in order to investigate its relation to 

respondent characteristics. That is, the behaviour for a specific respondent must be shown consistently in 
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order to be typical for that respondent. Here, the term “consistent” refers to a pattern of answer behaviour 

that is shown over several moments in time, across multiple surveys. When a respondent only incidentally 

shows a specific answer behaviour, it is not to say whether this is typical for that specific respondent. For 

instance, a respondent could fill out a single battery or set of five multiple choice items by choosing the 

very first answering option for each item. It is however not clear to what extent this may be a form of 

satisficing (Krosnick, 1991, 1999; Krosnick et al., 1996), as the answers may just as well be truly 

applicable to that respondent. In case of consistent answer behaviour, we may connect the behaviour to 

other stable characteristics of the same respondent. In this paper, we investigate the relation between 

cognitive ability and consistent undesirable answer behaviour. For this purpose, we use the respondent 

background variables age and educational level as proxies for cognitive ability. From here, we use the 

abbreviation “UAB” for the term “undesirable answer behaviour” throughout the paper. 

Investigating the relation between cognitive ability and UAB is not new. However, this relation has not 

previously been investigated for a large sample of panel respondents across many surveys. To empower 

finding potential consistency for types of respondents in showing specific UAB, we use data from ten 

large population surveys administered by CentERdata in the LISS Panel. These surveys vary broadly in 

topic and contain many different kinds of items. By including many different surveys, variation will be 

present in survey topic and design. As a result of this variation, we assume that each survey has its own 

specific effect on the UABs. In our study, we want to distinguish respondent UAB that is survey-specific 

from UAB that occurs consistently across surveys. In order for respondent consistency to appear, UAB 

needs to occur across topics and survey designs. In other words, we need the full presence of topic and 

design variability to investigate UAB consistency across various surveys. We consider this topic and 

design variability as given and do not take into account survey and item characteristics for this study. 

This study aims at linking cognitive ability to measurement error by using our method of constructing 

behaviour profiles. In case cognitive ability appears to have a consistent relation to specific UABs, 

surveys can be adapted according to the age or educational level of respondents in order to minimize 

measurement error. In case of such structural associations, the adaptation can be done globally, regardless 

of the survey. This also implies that our method could be used to predict measurement error. This means 

that time-consuming and expensive tests that examine the risk of measurement error could initially be 

omitted. If our method shows an increased risk of measurement error for specific respondents, setting up 

such tests could be valuable. If our method does not find such an increased risk, we could conclude that 

survey-independent adaptive survey design based on cognitive ability may not be useful. 

For the purpose of our study, the specific survey topic or design would not even have to be taken into 

account. We realize that examining item characteristics and other respondent characteristics on their 

relation to measurement error across surveys is relevant as well. However, we consider our study a first 

step into investigating characteristics of respondents and items in their potentially consistent relation to 

UAB and measurement error across surveys. For this first step, we chose to examine the obvious 

respondent characteristics age and educational level in relation to eight relevant UABs (see Section 2). 
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Note that the undesirability of answer behaviour is potential by definition as we cannot validate its 

truthfulness (see Bais, Schouten and Toepoel, 2020 for an elaboration). Considering the aforementioned 

example, filling out the first answering option for all five items of a battery may refer to satisficing or to 

truthful responses. In the case of satisficing, we could say that this answer behaviour is undesirable. In the 

case of truthful responses, the behaviour is not undesirable. Our idea is that answer behaviour may refer to 

being undesirable as it is consistently shown across more surveys. The more consistent the behaviour, the 

more likely it becomes that the respondent is showing a personal pattern or style, and the more undesirable 

the behaviour may be considered. Therefore, the term “undesirable” is inherently potential when used 

throughout this paper. In summary, our foundation of ten large different surveys to detect potential 

behaviour consistency and to indicate the extent to which behaviour may be undesirable is solid and 

powerful. 

This paper reads as follows: In Section 2 of this paper, we briefly elaborate on the theoretical 

framework on which our main research question is based. In Section 3, we describe the data, methods, and 

statistics that were used to compare the different age and educational categories for each UAB across 

surveys. As a method to detection of consistent UAB, we use so-called “respondent profiles”, as suggested 

and explored by Bais (2021). In Section 4, we show all statistical results and give answers to our main 

research question. In Section 5, we conclude with a discussion of these results and make suggestions on 

how to proceed. 

 
2. Theoretical framework 
 

Cognitive ability may be considered a stable personal characteristic that has its influence on UAB 

(Krosnick, 1991, 1999; Krosnick et al., 1996). For our study, we consider the respondent characteristics 

age and educational level as proxies for cognitive ability to investigate its relation to specific UAB. Both 

age and educational level have been shown to be related to UAB and hence survey data quality (Krosnick, 

1991, 1999; Krosnick et al., 1996). Older and lower educated respondents show less accurate UAB than 

younger respondents (Andrews and Herzog, 1986) and higher educated respondents (Antoni, Bela and 

Vicari, 2019), and a less stable attitude reliability measurement than younger and higher educated 

respondents (Alwin and Krosnick, 1991). See Table 2.1 for an overview of the age and educational 

categories as used in this study, and relevant literature. 

In this study, we include two overarching kinds of UAB: Satisficing behaviour, and behaviour that is 

based on sensitive content. Satisficing behaviour refers to taking short-cuts in the question-answering 

process. Satisficing is positively related to item difficulty and can be the outcome of low cognitive ability 

(Heerwegh and Loosveldt, 2011; Krosnick, 1991, 1999; Krosnick et al., 1996). As a result of satisficing, 

respondents may show one of the following six specific UABs: Answering “don’t know”, acquiescence, 

neutral responding, extreme responding, primacy responding, and straightlining. See Table 2.2 for the 

meaning of these UABs and their relevant literature. 
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UAB can also be the result of sensitive survey content. Such UAB is positively related to item 

sensitivity and may be the outcome of a lack of willingness from the respondent to give a true answer 

(Bradburn, Sudman, Blair and Stocking, 1978; Shoemaker, Eichholz and Skewes, 2002; Tourangeau et al., 

2000). Sensitive items may involve a threat of disclosure (Lensvelt-Mulders, 2008) or can be experienced 

as intrusive (Tourangeau et al., 2000; Tourangeau and Yan, 2007). As a result of sensitive content, 

respondents may give one of the following two specific UABs: Socially desirable responding and 

answering “won’t tell”. Note that “socially desirable responding” is in fact undesirable because of its 

relation to measurement error (see for instance DeMaio, 1984; Heerwegh and Loosveldt, 2011). See 

Table 2.2 for the meaning of the UABs and relevant literature. See Figure 2.1 for the complete theoretical 

framework. 

We need to emphasize that most of the specific UABs in this study are referred to in some literature as 

“response styles” (see for instance He and Van de Vijver, 2013; He, Van de Vijver, Espinosa and Mui, 

2014; Van Herk, Poortinga and Verhallen, 2004; Van Rosmalen, Van Herk and Groenen, 2010). We 

deliberately do not use the concept of response style throughout this paper. The goal of this study is to 

investigate whether groups of respondents express a stable and consistent pattern or style of specific UAB 

across surveys. This means that we need to avoid confusing “response style” as a UAB with “style” as a 

consistent pattern that groups may show across surveys. Therefore, we distinguished between the UAB 

itself and the pattern or style of UAB across surveys that we are actually expecting to find. 

 
Table 2.1 

Respondent characteristics, their categories, and selected relevant literature 
 

Respondent 

characteristic 

Categories of the respondent 

characteristics in this study 

Selected relevant literature 

Age 1. 15-24 years old 

2. 25-34 years old 

3. 35-44 years old 

4. 45-54 years old 

5. 55-64 years old 

6. 65 years and older 

Alwin and Krosnick (1991); Andrews and Herzog (1986); 

Greenleaf (1992); He, Van de Vijver, Espinosa and Mui 

(2014); Hox et al. (1991); Kieruj and Moors (2013); 

Meisenberg and Williams (2008); O’Muircheartaigh, 

Krosnick and Helic (2000); Pickery and Loosveldt (1998); 

Schonlau and Toepoel (2015); Zhang and Conrad (2014) 

Education 1. primary school 

2. vmbo: intermediate secondary 

education 

3. havo/vwo: higher secondary 

education 

4. mbo: intermediate vocational 

education 

5. hbo: higher vocational education 

6. wo: university  

Aichholzer (2013); Alwin and Krosnick (1991); Greenleaf 

(1992); He et al. (2014); Krosnick (1991); Krosnick and 

Alwin (1987); Krosnick, Holbrook, Berent, Carson, 

Hanemann, Kopp, Mitchell, Presser, Ruud, Smith, 

Moody, Green and Conaway (2002); Marín, Gamba and 

Marín (1992); McClendon (1986, 1991); Narayan and 

Krosnick (1996); O’Muircheartaigh et al. (2000); Pickery 

and Loosveldt (1998); Schuman and Presser (1981); 

Zhang and Conrad (2014) 

 
 



Survey Methodology, June 2022 195 

 

 

Statistics Canada, Catalogue No. 12-001-X 

Table 2.2 

The answer behaviours, their meaning, and selected relevant literature 
 

Answer 

Behaviour 

Meaning of the Answer Behaviour Selected Relevant Literature for the 

Answer Behaviour 

Socially 

Desirable Responding 

The tendency to minimize showing 

socially undesirable behaviour. 

Andersen and Mayerl, 2019; 

Campanelli, Nicolaas, Jäckle, Lynn, 

Hope, Blake and Gray, 2011; DeMaio, 

1984; Heerwegh and Loosveldt, 2011; 

Holbrook et al., 2003; Jann, Krumpal 

and Wolter, 2019; Johnson and 

Van de Vijver, 2003; Kreuter, Presser 

and Tourangeau, 2008; Krosnick, 1999; 

Paulhus, 2002; Roberts, 2007; Roberts 

and Jäckle, 2012; Tourangeau et al., 

2000; Tourangeau and Yan, 2007 

Answering “Don’t Know” and “Won’t 

Tell” 

The tendency to give a “don’t know”- 

or a “won’t tell”- answer to a question. 

Beatty and Herrmann, 2002; 

Binswanger, Schunk and Toepoel, 

2013; Bishop, Tuchfarber and 

Oldendick, 1986; Bradburn et al., 1978; 

Fricker, Galesic, Tourangeau and Yan, 

2005; Krosnick et al., 2002; Leigh and 

Martin, 1987; Roberts, 2007; Roßmann, 

Gummer and Silber, 2017; Schuman 

and Presser, 1981; Shoemaker et al., 

2002; Tourangeau et al., 2000; Vis-

Visschers, Arends-Tóth, Giesen and 

Meertens, 2008 

Acquiescence The tendency to answer affirmatively, 

regardless of the content of the 

question. 

Billiet and McClendon, 2000; 

De Leeuw, 1992; Díaz de Rada and 

Domínguez, 2015; Heerwegh and 

Loosveldt, 2011; McClendon, 1991; 

Messick, 1966; O’Muircheartaigh et al., 

2000; Saris, Revilla, Krosnick and 

Shaeffer, 2010; Schaeffer and Presser, 

2003; Stricker, 1963 

Neutral Responding The tendency to choose the neutral 

midpoint category from a bipolar 

answering scale. 

He and Van de Vijver, 2013; Kalton, 

Roberts and Holt, 1980; Krosnick and 

Fabrigar, 1997; O’Muircheartaigh et al., 

2000; Si and Cullen, 1998; Stern, 

Dillman and Smyth, 2007; Tarnai and 

Dillman, 1992 

Extreme Responding The tendency to choose an extreme 

category from the answering scale. 

Aichholzer, 2013; De Leeuw, 1992; 

Díaz de Rada and Domínguez, 2015; 

Ye, Fulton and Tourangeau, 2011 

Primacy Responding The tendency to choose an option at the 

beginning of an answering list. 

Galesic, Tourangeau, Couper and 

Conrad, 2008; Krosnick, 1991; 

Krosnick, 1992; Krosnick and Alwin, 

1987; McClendon, 1991; Stern et al., 

2007 

Straightlining The tendency to give the same answers 

to a series of questions arranged in a 

grid format. 

Díaz de Rada and Domínguez, 2015; 

Fricker et al., 2005; Krosnick, 1991; 

Krosnick and Alwin, 1989; Roßmann 

et al., 2017; Schonlau and Toepoel, 

2015; Zhang, 2013; Zhang and Conrad, 

2014 
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Figure 2.1 Literature-based theoretical framework. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
Literature overview: Age and education 
 

Age and education seem to be related to non-substantive UAB, giving neutral, extreme, and 

acquiescent answers, and straightlining. Some studies found more acquiescence for older than for younger 

respondents (Meisenberg and Williams, 2008; O’Muircheartaigh, Krosnick and Helic, 2000), while other 

studies found the opposite (Hox, De Leeuw and Kreft, 1991) or no effect (He, Van de Vijver, Espinosa 

and Mui, 2014). Older respondents are found to give more extreme answers (Greenleaf, 1992; He et al., 

2014; Meisenberg and Williams, 2008), including across questionnaires (Kieruj and Moors, 2013), while 

younger respondents are found to choose relatively more middle or neutral options (He et al., 2014). 

Schonlau and Toepoel (2015) found more straightlining for younger than for older respondents, while 

another study did not find a relation between age and straightlining for respondents who give answers at a 

high pace (Zhang and Conrad, 2013). Older respondents are found to give more “no opinion”-answers 

(Pickery and Loosveldt, 1998) or “don’t know”-answers (O’Muircheartaigh et al., 2000) than younger 

respondents. 

Lower educated respondents are found to give more “no opinion”-answers (Narayan and Krosnick, 

1996; Krosnick et al., 2002; Pickery and Loosveldt, 1998) and “don’t know”-answers (O’Muircheartaigh 

et al., 2000; Schuman and Presser, 1981) than higher educated respondents. Most studies found a negative 

relation between education and acquiescence (McClendon, 1991; Narayan and Krosnick, 1996; 

O’Muircheartaigh et al., 2000), although some research did not find a relation (Bachman and O’Malley, 

1984; He et al., 2014; Hox et al., 1991). Also a negative relation between education and extreme 

responding is found (Aichholzer, 2013; Greenleaf, 1992; He et al., 2014; Marín, Gamba and Marín, 1992 

‒ but see Bachman and O’Malley, 1984 for different findings), while mixed results exist concerning 

choosing middle or neutral options; see Narayan and Krosnick (1996) versus He et al. (2014). Among 
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respondents who give answers at a high pace, more straightlining was found for lower than for higher 

educated respondents (Zhang and Conrad, 2013). Evidence for the relation between education and 

primacy responding was mixed; see Krosnick and Alwin (1987) versus McClendon (1991). 

As summarized above, the literature shows that the relation between age or education and UAB is not 

unambiguous. The literature needs to be complemented by results that are based on a fixed panel of 

respondents filling out multiple surveys. Existing findings from different studies are often mixed and may 

not be comparable because of different respondent samples. This means that it is hard to make literature-

based predictions for our panel study and consistent UAB across surveys. Therefore, we do not construct 

hypotheses and merely explore to what degree UAB for different age and educational groups is consistent 

across surveys. By using a fixed panel and large set of ten surveys, our aim is to obtain an overarching 

overview of the relation of age and education to eight relevant UABs. 

 
3. Method 

 
3.1 LISS panel and surveys 
 

We selected ten Dutch general population surveys that were administered by CentERdata to 

respondents of the Longitudinal Internet studies for the Social Sciences (LISS) Panel. This was done in the 

time period between June 2012 and December 2013. The surveys were the first wave of the Dutch Labour 

Force Survey from Statistics Netherlands and nine of the core studies from CentERdata. The data for the 

background variables as presented in Section 2 were also provided by CentERdata. All surveys were 

administered in computer-assisted format. The ten surveys cover a broad range of topics in the field of 

general population statistics, see Table 3.1. Also note the relatively high response rates for all surveys, 

ensuring comparable samples across the surveys. Considering these high and comparable response rates, 

we do not expect them to have a substantial relation to the occurrence of UAB within the context of this 

study. 

The LISS Panel consists of about 7,000 individuals from about 4,500 households and is based on a 

probability sample of households. This sample is drawn from the population registry by Statistics 

Netherlands. All panel members were invited for all surveys included in this study. The first 

administration period for each survey was approximately a month. In case of initial nonresponse, the 

respondent was sent one or two reminders within this period. To increase the response rate, a second 

administration period of about a month including one or two reminders was executed for each survey. The 

respondents were compensated for each survey that they completed. This whole procedure was 

standardized for each survey, ensuring the comparability of the response rates for the surveys. The number 

of respondents that filled out a specific survey differed per survey and the number of surveys that 

respondents filled out varied across respondents. The average number of surveys filled out by a 
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respondent was almost eight. Altogether, the surveys contain 2,074 items that were used to cover the 

UABs as presented in Section 2. 

 
Table 3.1 

Overview of all surveys, a description of their content, and their response rate (and the number of 

respondents) 
 

Survey (administration period,  

nr. of items) 

Topics of the content Response rate  

(and nr. of respondents) 

Economic Situation Assets (AS) 

(Jun/Jul ‘12, i = 50) 

Income, property and investment 75.2%   (5,588) 

Family and Household (FA) 

(Mar/Apr ‘13, i = 409) 

Housing and household; social behaviour 88.8%   (5,826) 

Health (HE) 

(Nov/Dec ‘12, i = 243) 

Health and well-being 85.4%   (5,780) 

Economic Situation Housing (HO) 

(Jun/Jul ‘13, i = 73) 

Housing and household; income, property and 

investment 

58.2%   (3,199) 

Economic Situation Income (IN) 

(Jun/Jul ‘13, i = 286) 

Employment, labour, retirement; income, property, 

investment; social security, welfare 

78.4%   (5,015) 

Personality (PE) 

(May/Jun ‘13, i = 200) 

Psychology 90.6%   (5,169) 

Politics and Values (PO) 

(Dec ‘12/Jan ‘13, i = 148) 

Politics; social attitudes and values 85.7%   (5,732) 

Religion and Ethnicity (RE) 

(Jan/Feb ‘13, i = 71) 

Religion; social stratification and groupings 88.6%   (5,908) 

Work and Schooling (WO) 

(Apr/May ‘13, i = 471) 

Education; employment, labour and retirement 86.5%   (5,585) 

Labour Force Survey (LF) 

(Dec ‘13, i = 123) 

Education; employment and labour 81.2%   (3,166) 

 
3.2 Coding the undesirable answer behaviours 
 

Each item (the total of the question and all answering options together) of all surveys was investigated 

on whether it was eligible for the selected UABs separately. The answering categories of the eligible items 

were coded for each UAB. In case a category was filled out for which the UAB occurred, the response 

was coded as 1; in case a category was filled out for which the UAB did not occur, the response was 

coded as 0. For all UABs, the coding was relatively straightforward. For neutral responding and answering 

“don’t know” and “won’t tell”, the neutral, don’t know- and won’t tell-options respectively were coded as 

1, while all other options were coded as 0. For extreme responding, the most negative and most positive 

option were coded as 1, while all other options were coded as 0. For primacy responding, the first two 

options were coded as 1, while all other options were coded as 0. This coding method was based on 

Medway and Tourangeau (2015) for the UABs that matched our research. See Table 3.2 for an overview 

of the UABs and their eligible kind of items. See Table 3.3 for the proportions of items for which the 

UABs are applicable per survey and in total. From here, we discuss the coding process of the UABs that 

need more elaboration: Socially desirable responding, acquiescence, and straightlining. 
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Table 3.2 

The answer behaviours and their eligible kind of items 
 

Answer Behaviour Eligible items 

Defined on Item Level 

Socially Desirable Responding All items coded as asking for sensitive information, containing at least one answer 

category coded as possibly being socially desirable and at least one category coded as not 

being socially desirable. 

Answering “Don’t Know” All items containing a “don’t know” answer category. 

Answering “Won’t Tell” All items containing a “won’t tell” answer category. 

Acquiescence All more or less subjective (battery) items in the form of an ordinal agree/disagree or 

yes/no answer scale. 

Neutral Responding All (battery) items with an odd and minimum number of five answer categories on an 

ordinal scale, containing a neutral middle answer category. 

Extreme Responding All (battery) items with a minimum number of four answer categories on an ordinal scale, 

containing non-neutral first and last answer categories. 

Primacy Responding All (battery) items containing at least four response options. 

Defined on Battery Level 

Straightlining The items of all batteries containing at least 3 items and at least 4 answer categories, only 

in case all items of the battery were actually filled out. 

 
Table 3.3 

The number of items and batteries per survey, the average number of items per battery, and the proportions 

of items for which the answer behaviours are applicable for all surveys and in total* 
 

 AS FA HE HO IN PE PO RE WO LF TO 

Nr. of items 50 409 243 73 286 200 148 71 471 123 2,074 

Nr. of batteries - 11 5 - 3 16 12 4 2 - 53 
Ave. nr. of items/battery - 5.5 7.6 - 5.7 11.1 6.0 5.8 12.0 - 7.8 

Soc. Des. responding 0.20 0.12 0.62 0.01 0.25 0.30 0.51 0.42 0.19 0.32 0.28 

Answering “don’t know” 0.52 0.08 0.01 0.33 0.47 0.02 0.45 0.49 0.11 0.01 0.18 
Answering “won’t tell” 0.28 - - 0.30 0.31 - 0.01 - 0.04 0.81 0.12 

Acquiescence - 0.03 - - 0.01 0.96 0.68 0.24 0.05 0.03 0.17 

Neutral responding - 0.10 - - 0.05 0.93 0.66 - 0.04 - 0.17 
Extreme responding - 0.13 - - 0.05 0.93 0.66 - 0.06 - 0.18 

Primacy responding - 0.37 0.23 - 0.24 0.93 0.73 0.55 0.19 0.27 0.35 

Straightlining - 0.15 0.16 - 0.06 0.89 0.49 0.32 0.05 - 0.20 

*Assets (AS), Family (FA), Health (HE), Housing (HO), Income (IN), Personality (PE), Politics (PO), Religion (RE), Work (WO), Labour 
Force Survey (LF), Total (TO). 

 
Socially desirable responding 
 

About 50% of all items of the involved surveys together were coded as potentially asking for sensitive 

information by at least one of three coders (see Bais, Schouten, Lugtig, Toepoel, Arends-Tóth, Douhou, 

Kieruj, Morren and Vis, 2019). Next, the answering categories of these items were coded by an 

independent fourth coder on whether they may refer to a socially desirable answer. Let us consider the 

following example: 

 

“Can you indicate, on a scale from 0 to 10, how hard or how easy it is for you to live off your income?  

0 means that it is very hard to live off your income, 10 means that it is very easy. 

very hard                                                                                                                 very easy 

      0       1       2       3       4       5       6       7       8       9       10” 
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The idea is that it is socially desirable to state that it is relatively easy to live off one’s income. For our 

study, we only considered the answering options 8 through 10 as socially desirable options. In this way, 

we hoped to distinguish respondents who are clearly sensitive to responding in a socially desirable manner 

across surveys from those who are not. 

 
Acquiescence: Responding agreeably/affirmatively to a question 
 

The answering categories of all items were evaluated on whether they showed an extent of 

agreeableness or affirmativeness (see Medway and Tourangeau, 2015). Both positively and negatively 

worded items were present throughout the surveys to measure acquiescence. Both battery (a set of related 

items sharing the same answering options) and non-battery items were considered and also subjective 

variants of the typical answering option “agree”, like “satisfied”, “applicable”, and “yes”, were considered 

for acquiescence. We chose to include those variants as acquiescent options to capture a broad range of 

possible acquiescent behaviour across many items. Such a broad range may result into more variation 

between respondents in showing acquiescence, so that we may better distinguish acquiescent from non-

acquiescent respondents. Let us consider the following example: 

 
“I really enjoy responding to questionnaires through the mail or Internet. 

totally disagree                                                          totally agree 

 1 2 3 4 5 6 7” 

 
For our study, we considered the answering options 5 through 7 as acquiescent options. We decided to 

consider the option “somewhat agree” (option 5 in the example) as an acquiescent response as well, as we 

hoped to distinguish respondents who acquiesce clearly or to only a certain extent from respondents who 

do not acquiesce. 

We need to note that the coding of socially desirable responding and acquiescence is more or less 

arbitrary; the coding of both UABs may have been executed either more or less strictly. On the one hand, 

this means that a response option that was coded as socially desirable or acquiescent may be a socially 

desirable or acquiescent response for some respondents, but the intended response for others. On the other 

hand, a response option that was not coded as socially desirable or acquiescent may indeed be the intended 

response for some respondents, but should have been coded as socially desirable or acquiescent for others. 

However, in order to investigate socially desirable responding and acquiescence at all, a coding threshold 

that distinguishes the occurrence from the non-occurrence of these UABs simply needs to be placed at 

some point. By the current way of coding these UABs, enough variability between respondents is present 

in order to distinguish age and educational subgroups that may differ in the occurrence of UAB. 
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Straightlining: Choosing the same answering category for all items in a battery 
 

Our idea is to consider straightlining for a battery only when the very same answering options were 

filled out for all its items (see Schonlau and Toepoel, 2015). When this is the case, the number of times 

that a “1” is coded is equal to the number of items that the battery consists of. For instance, the occurrence 

of straightlining for a battery of five items received the code “1” five times. This means that we took into 

account the length of the battery for this UAB. In other words, the more items a battery consists of, the 

stronger the UAB refers to straightlining in case a respondent filled out the same option for each item. See 

the following section for an elaboration on how the coding at the item level for all UABs is transformed 

into meaningful respondent behaviour summaries. 

 
3.3 Respondent profiles 
 

In order to compare respondents on consistent UAB across surveys, a few aspects need to be taken into 

account regarding the UAB. First, the number of items that is applicable to the UAB per survey can be 

relatively small. This means that uncertainty exists around the actual occurrence of UAB, since it is based 

on, by definition, a limited number of items per respondent. To give an example, suppose a respondent A 

fills out ten items and gives a “don’t know”-answer five times, while another respondent B fills out 100 

items and gives a “don’t know”-answer 50 times. Although both respondents can be attributed a 

probability of 0.50 for answering “don’t know”, this probability is relatively more certain for respondent B 

since it is based on more response data. In other words, the actual occurrence of UAB for respondents may 

be more uncertain as respondents fill out a smaller number of items. 

Second, when a survey contains filter questions that may or may not branch out into follow-up 

questions, each respondent is likely to fill out a different number of items for that survey. Therefore, the 

actual occurrence of UAB is indicated with varying uncertainty across different respondents within a 

survey. Hence, to compare respondents sharing the same characteristic on their UAB across surveys, 

simply using individual UAB proportions is insufficient: A method must be used that takes into account 

these uncertainties. For this purpose, we introduce the method of using respondent profiles. See Bais 

(2021) for an extensive statistical elaboration on this method. 

 
The respondent profile 
 

The respondent profile is a summary of UAB for a group of respondents. It represents the relative 

proportions of a specified population group (for instance lower educated respondents) in showing a 

specified UAB (for instance answering “don’t know”) at all possible probabilities from 0 to 1. In 

constructing a respondent profile, we make use of the binomial distribution to take into account the 

abovementioned uncertainties. Note that when we speak of a “respondent profile”, we refer to a group of 

respondents by definition. When we discuss a profile for a single respondent, we explicitly speak of an 

“individual respondent profile”. 
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Consider an individual respondent r  who fills out a survey consisting of 50 items of which each offers 

the answering option “don’t know”. Suppose that the respondent chooses the “don’t know”-option 10 

times out of the 50 possible occasions. Then these numbers are used to construct a binomial distribution. 

This binomial distribution shows the occurrence of answering “don’t know” for respondent .r  The 

likelihood of the UAB occurrence is calculated for each probability along the probability range from 0 to 

1. For practical calculation, we chose for a probability step size interval of 0.01 in order to construct the 

binomial distribution on the basis of 100 probabilities. We call the resulting binomial distribution for 

respondent r  an individual respondent profile. An individual respondent profile is the likelihood curve for 

the UAB occurrence and is calculated for each probability from 0 to 1. Hence, to construct the individual 

profile for respondent ,r  the likelihood of the UAB occurrence is calculated on the basis of 10 actual 

“don’t know”-answers out of 50 possible occasions for all 100 probabilities:  

 ( ) ( ) ( ) ,1 r rr
I GGr

r
r

I
p p p

G


−
= −  (3.1) 

where r  is the likelihood curve or individual profile for respondent ,r p  is the probability between 0 and 

1 with step size 0.01, rI  is the number of items for which choosing the UAB is possible for respondent ,r  

and rG  is the number of items for which the behaviour is actually shown by respondent r . In order to 

make individual respondent profiles comparable, we normalize the resulting distribution to obtain an area 

below the curve of 1 regardless of step size. This is done by dividing each of the likelihoods that the 

profile consists of by the sum of all likelihoods: 
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where r  is the normalized individual profile for respondent .r  For a single respondent ,r  the average or 

expected value rE  for the UAB occurrence can be estimated on the basis of the respondent’s profile and 

the integral over .p  This means that each probability from 0 to 1 is multiplied by its accompanying 

likelihood: 

 ( )
1
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.r r

p

E p p dp
=

=   (3.3) 

The likelihood curve resulting from formula’s (3.1) and (3.2) is an individual respondent profile. The 

profile delineates the expected UAB occurrence across the full potential probability range from 0 to 1 and 

gives consideration to the amount of occurrence uncertainty. To illustrate the uncertainty on the individual 

level, consider two respondents who may both have an expected UAB value of 0.50, but who filled out a 

different number of items for which the UAB was possible. For instance, respondents A and B showed 

UAB for 10 out of 20 items and for 30 out of 60 items respectively. See Graph 1 in Figure 3.1. Here, our 

method takes into account that the expected value of 0.50 is more precisely estimated for respondent B 
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than for respondent A. This is visible by the relatively more narrow and peaked profile for respondent B, 

indicating that this respondent’s UAB occurrence is relatively more certain. 

By considering all respondents who meet the condition of a specific category for a characteristic (for 

instance lower educated respondents for educational level), the average respondent group profile can be 

calculated by simply summing their comparable individual profiles and dividing the outcome by the 

number of respondents: 

 ( ) ( )
1

1
,

R

r

r

p p
R

 
=

=   (3.4) 

where   is the respondent profile of the group UAB occurrence averaged over all respondents, and R  is 

the total number of respondents in the group. By means of this average respondent profile, the averaged 

expected value E  for the UAB occurrence for this group of respondents can be calculated as follows: 

 ( )
1

0

.
p

E p p dp
=

=   (3.5) 

 

 

Figure 3.1 Examples of respondent profiles with similar expected values (Graph 1) and different expected 

values (Graph 2). 

 
 

 

 

 

 

 

 

 

 

 
The likelihood curve resulting from formula (3.4) is a group respondent profile. To illustrate the 

uncertainty on the group level, consider the two groups of lower and higher educated respondents showing 

a specific UAB. See Graph 2 in Figure 3.1. The expected values for the groups are 0.50 and almost 0.80 

respectively. Our method shows that the expected UAB occurrence is more precisely estimated for higher 

than for lower educated respondents. It is also visible that for lower educated respondents, the UAB 

occurrence is not centered around the expected group value of 0.50, but around the values of 0.40 and 

0.60. Although formula (3.4) refers to a profile for a group of respondents, it does give an indication of 
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individual UAB. Consider the respondent profile in Figure 3.2 containing individuals on all educational 

levels. The majority of individuals does not show a specific UAB very often considering the large bump 

left of the center. On the right, a small peak is visible that refers to a subgroup of individuals showing the 

UAB very often. These respondents may be either lower or higher educated respondents, or they may 

share another characteristic that is associated with a high UAB occurrence. The point here is that the 

respondent profile takes into account the individual UAB and that subgroups of individuals showing a 

specific occurrence of UAB may be identified in the profile. 

Note that by using this method of constructing respondent profiles, we assume that individual UAB is 

independent across items. This assumption may be partly unjustified, as there may be interdependence 

across items to some extent in practice. Elaborating on taking into account interdependence across items is 

beyond the scope of this paper. We refer to Bais (2021) for suggestions on how to cope with 

interdependence across items in future research using respondent profiles. 

 

Figure 3.2 Example of a respondent profile containing all educational levels. 

 

 

 

 

 

 

 

 

 

 

 

 
Also note that we choose not to use a more traditional model like multilevel analysis to analyze our 

data. We do not follow identified individual respondents across surveys, but we analyze subgroups of 

respondents sharing the same characteristic by our profile method for several reasons. Besides taking into 

account the uncertainty that comes along with the delimited and varying number of respondents and/or 

items, respondent profiles fully summarize and graphically visualize UAB for subgroups of respondents. 

And by means of full respondent profiles, relatively small subgroups that deviate from the main body of a 

larger group may be detected. Throughout this paper, note that a category of respondents refers to 

respondents in a specific single age or educational category (see Table 2.1), while a (sub)group of 

respondents may also refer to respondents from several age or educational categories. 
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In summary, the expected values of two groups with different characteristics indicate the average UAB 

occurrences for the groups as a whole. In this way, an idea is obtained about the difference of the 

occurrences of specific UAB (for instance answering don’t know) between two groups (for instance lower 

and higher educated respondents). The next step is to use a solid analysis to compare the UAB 

occurrences of two groups. 

 
3.4 Cliff’s Delta for comparing groups of respondents 
 

To compare two groups or categories of respondents meeting a specific characteristic, an adaptation of 

the effect size Cliff’s Delta (Cliff, 1993, 1996ab) is used. Cliff’s Delta   can be used as a robust 

alternative to using two independent group means. Using Cliff’s Delta for our research asks for an adapted 

version of the statistic, as we are not considering data observations but density distributions. 

 
The original Cliff’s Delta for data observations 
 

Cliff’s Delta   is a robust effect size that indicates to what extent two groups are different. It 

calculates the probability that a random data observation aX  from a group A is larger than a random data 

observation bX  from another group B, minus the reverse probability (Hess and Kromrey, 2004; 

Rousselet, Foxe and Bolam, 2016; Rousselet, Pernet and Wilcox, 2017). In practice, this means that each 

data observation in group A is compared to each data observation in group B. Then a value is assigned to 

each such comparison. If an observation from group A is larger than an observation in group B, this value 

is 1. If an observation in group A is smaller than an observation in group B, this value is -1. If the 

observations in group A and B are equal, this value is 0. Then the total sum of all these values is divided 

by the total number of comparisons, giving Cliff’s Delta. The smaller the overlap between the 

distributions of two groups, the more difference between the two groups. A Cliff’s Delta of -1 or 1 

indicates absence of overlap between two groups and a Cliff’s Delta of 0 refers to group equivalence 

(Hess and Kromrey, 2004). The sample estimate of Cliff’s Delta ̂  is 

 
( )

1 1 ,ˆ
sgn

A B

a ba b
X X

AB
 = =

−
=
 

 (3.6) 

where ( )a bX X−  results in a positive or negative number or 0, the sign function “sgn” transforms each 

positive number into 1 and each negative number into -1, and preserves each 0, and A and B are the sizes 

of group A and group B respectively.  

 
Adapting Cliff’s Delta for density distributions 
 

We need to adapt the original Cliff’s Delta for our respondent profiles that consist of likelihood 

distributions. Consider Cliff’s Delta for which each specific observation from sample A is compared to 

each specific observation from sample B exactly once. This means that when an observation with a 

specific value from sample A occurs three times, this observation value is compared to all observations 
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from sample B three times as well. Therefore, we may regard both observations for each such comparison 

on its own as having a “frequency” or “weight” of 1. When we transpose this idea to respondent profiles, 

we may consider the UAB probabilities from 0 to 1 (with a specific step size interval) our “observations” 

and the likelihoods for each probability their “frequencies” or “weights”. 
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 (3.7) 

where aP  and bP  are the probabilities from 0 to 1 from group A and group B respectively, ( )aP  and 

( )bP  are the averaged likelihoods of the probabilities aP  and bP  respectively, and A  and B  are the 

same number of step size intervals for both groups. 

As a brief illustration, we calculate the adapted Cliff’s Delta by means of formula (3.7) for the 

respondent profiles in Figure 3.1. Consider Graph 1. When comparing the profiles for respondent A to 

respondent B, Cliff’s Delta is 0. Although the two profiles slightly differ, their shapes are symmetrically 

formed around the shared expected value of 0.50. This means that the various values in the denominator of 

formula (3.7) cancel each other out. Consider Graph 2. When comparing the profiles for lower to higher 

educated respondents, Cliff’s Delta is -0.99. The profiles hardly overlap and the higher educated 

respondents clearly show more of some UAB than the lower educated respondents. The reason that Cliff’s 

Delta is not exactly 1 can be explained by the very small part of overlap around the probability of 0.70 

(see Graph 2). Note that the sign would change and Cliff’s Delta would be 0.99 when we would compare 

higher to lower (instead of lower to higher) educated respondents. 

For our study, we use the adaptation of Cliff’s Delta in order to compare respondent profiles. The 

respondent profiles and this adaptation take into account the fact that each respondent fills out a delimited 

and different number of items (see Section 3.3). Cliff’s Delta has many advantages with respect to 

answering our research question. Cliff’s Delta makes no assumption about the shape of the underlying 

distribution (Cliff, 1993, 1996ab; Goedhart, 2016; Vargha and Delaney, 2000) and is robust in case of 

outliers or skewed or otherwise non-normal distributions (Goedhart, 2016). Cliff’s Delta is easy to 

calculate, straightforward to interpret, and standardized, meaning different effect size categories can be 

distinguished (Goedhart, 2016; see Section 4.2 for these categories). For our adapted Cliff’s Delta, 

relatively small or unequal sample sizes are no issue. 

 
3.5 Confidence intervals for Cliff’s Delta and statistics 
 

For each Cliff’s Delta, we use confidence intervals to refer to its amount of uncertainty. For a 

respondent characteristic, each Cliff’s Delta is based on the comparison between the profile of a category 

and the overall profile of the remaining categories taken together. For a confidence interval, we bootstrap 

10,000 category profiles and 10,000 overall profiles. We use the so-called empirical bootstrap method, as 

we cannot make assumptions about the profiles that are non-parametric by definition (see for instance 
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Dekking, Kraaikamp, Lopuhaä and Meester, 2005 for more on this bootstrap method). For each profile, 

respondents are randomly sampled with replacement and their individual profiles are averaged by means 

of formula (3.4). The number of sampled respondents is equal to the number of respondents in the 

category or overall group respectively. By means of these averaged bootstrap profiles, we calculate 10,000 

Cliff’s Delta’s and rank them from low to high. Because of the large number of Cliff’s Delta’s in our 

study, we choose to use 99% confidence intervals. This means that we use the 51st and the 9,950th Cliff’s 

Delta in the ranking to construct each confidence interval. In the results section, we show Cliff’s Delta 

outcomes for the respondent characteristics and their categories for all UABs. Each Cliff’s Delta is 

accompanied by its 99% confidence interval. 

 
4. Results 
 

In this section, we first show the Cliff’s Delta’s for all surveys together as if they were one large 

survey. Second, we consider the Cliff’s Delta’s per survey to give an indication about UAB consistency 

across surveys to answer our research question. All Cliff’s Delta’s are obtained by comparing each 

category profile to the combined profile of the remaining categories. For instance, this means that the 

profile for respondents aged 15-24 are compared to the profile for the respondents from all other age 

categories. We chose for this type of comparison, as we are interested in whether a specific subgroup 

deviates from the complete sample of respondents, considered representative regarding age and education, 

minus that subgroup. 

First, we need to note that respondents varied in the number of surveys they filled out. Some 

respondents filled out only one or two surveys, while others filled out all or almost all surveys. Behaviour 

data for every survey that the respondent filled out were used for the analyses. For instance, if a 

respondent filled out the surveys Health, Income, and Personality, this respondent is included in the data 

analyses for all these surveys. Second, respondents are classified in one category for both age and 

education. This means that a respondent can be older than 64 years and highly educated, and is included in 

the data analyses for both characteristics. Hence, respondents are included in each survey and 

characteristic analysis that is applicable to them. From this, it should be clear that we do not analyze 

individual respondents in this study, but that we focus on groups of respondents sharing the same 

characteristic. The reason is that we want to relate UAB to characteristics that are known from the 

literature to affect UAB, rather than to isolate individuals and explore potentially related characteristics. 

We consider an individual respondent profile based on less than five items non-informative and too 

imprecise to take into account. Therefore, for each respondent group profile, we only include respondents 

who filled out at least five items. This means that part of the respondents may be excluded from several 

subgroups for the analyses. As a result, the occurrence of UAB for a subgroup after excluding respondents 

may differ from the initial occurrence of UAB for that subgroup. Thus, after excluding respondents from a 

subgroup, the remainder of the subgroup may not be representative for the original subgroup anymore in 
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terms of the initial UAB occurrence. Therefore, we used two criteria to guarantee the representativeness of 

each original subgroup: 1) Each subgroup consists of more than 30% of the number of respondents in the 

original group, and; 2) the UAB occurrence in each subgroup does not differ more than 0.02 from the 

original group’s UAB occurrence. 

 
4.1 Exploring survey participation and respondents aged 65 or older 
 

Before elaborating on the main results, we give the outcomes of a few explorations. First, we 

investigated to what extent frequency of survey participation may have differed between the various age 

and educational subgroups. See Table 4.1. The average number of surveys that was filled out per 

respondent overall is 7.6. The average number of surveys per educational subgroup appeared to be 

relatively high and not to differ much between subgroups. For the age subgroups however, it is evident 

that younger respondents filled out a lower number and older respondents a higher number of surveys on 

average. 

 
Table 4.1 

Overall survey participation in total and per subgroup in average number of surveys (and absolute number of 

respondents) 
 

 TOT 15_24 25_34 35_44 45_54 55_64 > 64 

Age 7.6 

(6,700) 

6.0 

(838) 

6.8 

(803) 

7.3 

(1,083) 

7.7 

(1,223) 

8.3 

(1,289) 

8.5 

(1,464) 

  Primary VMBO HAVW MBO HBO WO 

Education 7.6 

(6,688) 

7.3 

(601) 

7.7 

(1,634) 

7.3 

(791) 

7.6 

(1,549) 

7.7 

(1,504) 

7.6 

(609) 

 
We used respondent profiles and Cliff’s Delta to explore whether the degree of participation made a 

difference in the occurrence of the specific UABs taking all surveys together. We split up the complete 

sample of panel respondents into a group who filled out at most eight surveys and a group who filled out 

at least nine surveys. See Table 4.2. It is clear that participation rate did not affect the occurrence of most 

UABs. Not surprisingly, respondents who participated in relatively few surveys showed relatively more 

“won’t tell”-answers. A second effect was relatively more straightlining in case of a lower participation 

rate. 

 
Table 4.2 

Cliff’s Delta for Low (Filled out at most eight surveys) versus High (Filled out at least nine surveys) survey 

participation per answer behaviour1 
 

 SD PR DK ST WT AC NE EX 

At most eight vs. at least nine surveys -0.09 0.07 0.08 0.14 ~ 0.29 * -0.06 0.02 -0.10 

~→ small effect; *→ medium effect; #→ large effect. 
1Socially Desirable Responding (SD), Primacy Responding (PR), Answering “Don’t Know” (DK), Straightlining (ST), 

Answering “Won’t Tell” (WT), Acquiescence (AC), Neutral Responding (NE), Extreme Responding (EX). 
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Lastly, respondents aged 75 or older may be even more vulnerable to difficulty in cognitive processing 

and hence showing UAB than respondents aged 65-74. Therefore, we compared respondents aged 65-74 

to respondents aged 75 or older on their group UAB proportion. See Table A.1 in Appendix A. Age 

subgroups did not or hardly differ for most UABs and surveys. Only regarding straightlining there were a 

few striking differences, but interestingly, these showed that respondents aged 75 or older expressed less 

straightlining than respondents aged 65-74. This means that we do not have a reason to split up the age 

subgroup of 65 years or older into two smaller subgroups. 

 
4.2 Overall outcomes for Cliff’s Delta 
 

The overall results for Cliff’s Delta concern the global picture for specific subgroups for all surveys 

taken together. We use the rules that 0.11   indicates no effect, 0.11 0.28   a small effect, 

0.28 0.43   a medium effect, and 0.43   a large effect, as investigated by Vargha and Delaney 

(2000), see also Goedhart (2016). A subgroup is always compared to the aggregated total of all remaining 

applicable subgroups regarding the specific characteristic. See Table 4.3 for the Cliff’s Delta’s for all 

surveys taken together. 

From Table 4.3, it is clear that subgroups for age and education differ in various forms of specific 

satisficing behaviours overall. Younger and lower educated respondents showed more “don’t know”-

answers than older and higher educated respondents. Higher educated respondents showed more 

acquiescent, but less neutral responses than lower educated respondents. Younger respondents showed 

less extreme responses than respondents from other age categories. Respondents from the middle age 

categories showed more primacy responses than both younger and older respondents (see Graph 1 in 

Figure 4.1), while higher educated respondents showed more primacy responses than lower educated 

respondents. Respondents from the middle age categories showed more straightlining than older 

respondents, while higher educated respondents showed more straightlining than lower educated 

respondents. From Table 4.3, it is also evident that some subgroups for age and education differ for 

sensitivity-based answer behaviour overall. Younger respondents showed more “won’t tell”-answers than 

older respondents. Higher educated respondents showed more socially desirable responses (see Graph 2 in 

Figure 4.1), but less “won’t tell”-answers than lower educated respondents. In summary, overall 

satisficing and sensitivity-based behaviours are clearly present, in most cases particularly for the youngest, 

oldest, lowest educated, or highest educated respondent groups. 

A present overall effect size for a specific category and UAB does not by definition mean a present 

effect size for various surveys; an overall effect size may exist without effect sizes for any surveys. The 

opposite may be true as well; an overall effect size may be absent, as positive and negative effect sizes for 

various surveys cancel each other out. In the following section, we investigate to what extent either 

positive or negative effect sizes consistently exist across surveys and answer our main research question. 
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Table 4.3 

Overall Cliff’s Delta (and its 99% confidence interval) taken over all surveys, for all age categories1 and all 

educational categories2 for all answer behaviours3 
 

 Satisficing Behaviour Behaviour Based on Sensitive 

Content 

DK AC NE EX PR ST SD WT 

Age 

1524 

0.30 * 

(0.25, 0.35) 

-0.06 

(-0.12, -0.00) 

-0.02 

(-0.08, 0.04) 

-0.15 ~ 

(-0.21, -0.10) 

-0.24 ~ 

(-0.30, -0.18) 

 0.00 

(-0.06, 0.07) 

-0.04 

(-0.09, 0.01) 

 0.25 ~ 

(0.20, 0.31) 

Age 

2534 

 0.11 ~ 

(0.05, 0.16) 

 0.05 

(-0.00, 0.11) 

-0.06 

(-0.12, -0.00) 

-0.08 

(-0.14, -0.02) 

 0.08 

(0.03, 0.14) 

 0.12 ~ 

(0.06, 0.17) 

 0.02 

(-0.03, 0.08) 

 0.09 

(0.04, 0.14) 

Age 

3544 

 0.08 

(0.04, 0.13) 

-0.01 

(-0.06, 0.04) 

 0.03 

(-0.02, 0.07) 

 0.01 

(-0.04, 0.06) 

 0.13 ~ 

(0.08, 0.17) 

 0.19 ~ 

(0.15, 0.24) 

-0.02 

(-0.07, 0.02) 

 0.08 

(0.03, 0.12) 

Age 

4554 

 0.02 

(-0.02, 0.07) 

-0.04 

(-0.09, 0.00) 

 0.01 

(-0.04, 0.05) 

 0.04 

(-0.01, 0.08) 

 0.13 ~ 

(0.08, 0.17) 

 0.11 ~ 

(0.07, 0.16) 

-0.01 

(-0.05, 0.03) 

 0.02 

(-0.02, 0.06) 

Age 

5564 

-0.15 ~ 

(-0.19, -0.11) 

 0.03 

(-0.01, 0.07) 

-0.02 

(-0.06, 0.02) 

 0.06 

(0.01, 0.10) 

 0.06 

(0.03, 0.10) 

-0.12 ~ 

(-0.16, -0.08) 

 0.02 

(-0.02, 0.06) 

-0.06 

(-0.10, -0.02) 

Age 

65Ol 

-0.20 ~ 

(-0.24, -0.16) 

 0.02 

(-0.02, 0.06) 

 0.04 

(0.00, 0.08) 

 0.05 

(0.01, 0.09) 

-0.17 ~ 

(-0.20, -0.13) 

-0.22 ~ 

(-0.26, -0.18) 

 0.02 

(-0.02, 0.06) 

-0.17 ~ 

(-0.20, -0.14) 

Edu 

PRI 

 0.20 ~ 

(0.14, 0.26) 

-0.13 ~ 

(-0.19, -0.06) 

 0.14 ~ 

(0.08, 0.20) 

 0.03 

(-0.04, 0.10) 

-0.21 ~ 

(-0.27, -0.15) 

-0.14 ~ 

(-0.20, -0.07) 

-0.13 ~ 

(-0.20, -0.08) 

 0.08 

(0.02, 0.14) 

Edu 

VM 

 0.10 

(0.06, 0.14) 

-0.18 ~ 

(-0.22, -0.14) 

 0.14 ~ 

(0.10, 0.18) 

 0.04 

(-0.00, 0.08) 

-0.13 ~ 

(-0.17, -0.09) 

-0.04 

(-0.08, 0.00) 

-0.08 

(-0.12, -0.04) 

 0.07 

(0.04, 0.11) 

Edu 

HA 

 0.00 

(-0.05, 0.06) 

 0.01 

(-0.04, 0.06) 

-0.10 

(-0.16, -0.05) 

-0.02 

(-0.08, 0.03) 

 0.00 

(-0.05, 0.06) 

-0.04 

(-0.09, 0.02) 

-0.06 

(-0.10, -0.01) 

 0.02 

(-0.03, 0.07) 

Edu 

MB 

 0.07 

(0.03, 0.11) 

-0.04 

(-0.08, 0.00) 

 0.05 

(0.01, 0.09) 

-0.02 

(-0.07, 0.02) 

 0.02 

(-0.02, 0.06) 

 0.05 

(0.00, 0.09) 

-0.02 

(-0.06, 0.02) 

 0.08 

(0.04, 0.11) 

Edu 

HB 

-0.17 ~ 

(-0.21, -0.13) 

 0.18 ~ 

(0.14, 0.22) 

-0.12 ~ 

(-0.16, -0.08) 

-0.03 

(-0.07, 0.01) 

 0.12 ~ 

(0.09, 0.16) 

 0.02 

(-0.02, 0.06) 

 0.13 ~ 

(0.10, 0.17) 

-0.13 ~ 

(-0.16, -0.09) 

Edu 

WO 

-0.21 ~ 

(-0.27, -0.16) 

 0.22 ~ 

(0.16, 0.27) 

-0.18 ~ 

(-0.23, -0.12) 

 0.02 

(-0.04, 0.08) 

 0.19 ~ 

(0.14, 0.24) 

 0.12 ~ 

(0.07, 0.18) 

 0.14 ~ 

(0.08, 0.19) 

-0.13 ~ 

(-0.18, -0.08) 

~→ small effect; *→ medium effect; #→ large effect. 
115-24 Years (Age 1524), 25-34 Years (Age 2534), 35-44 Years (Age 3544), 45-54 Years (Age 4554), 55-64 Years (Age 5564), 65 Years and 

Older (Age 65Ol). 
2Primary Education (Edu PRI), VMBO (Edu VM), HAVWO (Edu HA), MBO (Edu MB), HBO (Edu HB), WO (Edu WO). 
3Answering “Don’t Know” (DK), Acquiescence (AC), Neutral Responding (NE), Extreme Responding (EX), Primacy Responding (PR), 

Straightlining (ST), Socially Desirable Responding (SD), Answering “Won’t Tell” (WT). 

 
Figure 4.1 Less Primacy Responding for Respondents Aged 15-24 (black) and 65 or Older (orange), and 

More Primacy Responding for Respondents Aged 35-44 (blue) and 45-54 (purple) in Graph 1; 

Less Socially Desirable Responding for Respondents Who Finished Only Primary School (black), 

and More Socially Desirable Responding for Respondents Who Finished HBO (green) or WO 

(orange) in Graph 2. 
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4.3 Consistency outcomes for Cliff’s Delta 
 

These results for Cliff’s Delta concern the consistency of subgroups across surveys. To reveal 

consistency, we considered the number of surveys for which at least a small effect ( )0.11   was the 

result. Considering consistency conservatively, as an at least small effect for a specific UAB and category 

for all or almost all applicable surveys, we would draw the conclusion that there is no consistency to be 

found: There is no consistent satisficing or sensitivity-based behaviour evident across surveys. See 

Table 4.4 containing all results for the UABs and categories for which more than half of the applicable 

surveys showed either positive or negative effect sizes: There is no category that shows an effect for all or 

almost all surveys for any UAB. 

 
Table 4.4 

Cliff’s Delta (and its 99% confidence interval) for the behaviours Answering don’t know, Primacy 

responding, and Neutral responding, for the applicable Age categories1 and Educational categories2 for the 

Applicable surveys3 
 

 FA HE HO IN PE PO RE WO 

Answering “Don’t Know” 

Age 

1524 

 0.09 

(0.05, 0.12) 
  

 0.46 # 

(0.41, 0.51) 
 

 0.28 * 

(0.22, 0.34) 

 0.05 

(0.03, 0.07) 

 0.24 ~ 

(0.19, 0.30) 

Age 

65Ol 
  

-0.13 ~ 

(-0.17, -0.09) 

-0.20 ~ 

(-0.24, -0.16) 
 

-0.14 ~ 

(-0.17, -0.10) 

-0.02 

(-0.03, -0.01) 
 

Edu 

PRI 

 0.15 ~ 

(0.08, 0.23) 
 

 0.08 

(-0.00, 0.15) 

 0.16 ~ 

(0.10, 0.23) 
 

 0.17 ~ 

(0.11, 0.24) 

 0.02 

(0.00, 0.05) 

 0.23 ~ 

(0.15, 0.31) 

Primacy Responding 

Age 

1524 

-0.36 * 

(-0.40, -0.32) 

-0.10 

(-0.13, -0.06) 
 

-0.31 * 

(-0.37, -0.26) 

-0.18 ~ 

(-0.24, -0.12) 

-0.11 ~ 

(-0.17, -0.06) 

-0.09 

(-0.14, -0.04) 

-0.05 

(-0.09, -0.01) 

Edu 

PRI 

 0.03 

(-0.03, 0.09) 

-0.11 ~ 

(-0.16, -0.06) 
 

-0.23 ~ 

(-0.29, -0.17) 

-0.15 ~ 

(-0.22, -0.08) 

-0.08 

(-0.15, -0.01) 

-0.14 ~ 

(-0.20, -0.09) 

-0.09 

(-0.15, -0.04) 

Edu 

WO 

-0.10 

(-0.14, -0.05) 

 0.06 

(0.02, 0.10) 
 

 0.18 ~ 

(0.12, 0.24) 

 0.18 ~ 

(0.12, 0.24) 

 0.03 

(-0.02, 0.09) 

 0.16 ~ 

(0.11, 0.21) 

 0.24 ~ 

(0.19, 0.28) 

Neutral Responding 

Edu 

WO 

 0.05 

(0.01, 0.10) 
  

-0.14 ~ 

(-0.20, -0.09) 

-0.16 ~ 

(-0.23, -0.09) 

-0.18 ~ 

(-0.23, -0.13) 
 

-0.04 

(-0.09, -0.00) 

~→ small effect; *→ medium effect; #→ large effect 
115-24 Years (Age 1524), 65 Years and Older (Age 65Ol). 
2Primary Education (Edu PRI), WO (Edu WO). 
3Family (FA), Health (HE), Housing (HO), Income (IN), Personality (PE), Politics (PO), Religion (RE), Work (WO). 

 
Therefore, for each UAB and category, we considered the number of surveys for which at least a small 

either positive or negative effect was found. See Table 4.5. It is striking that relatively many cells or 

category-UAB pairs showed both positive and negative effects (marked by “2” in Table 4.5). This means 

that a category may show more of a specific UAB for some surveys, while less for other surveys. For 

instance, consider the category 15-24 years for the UAB answering “won’t tell” (WT) in Table 4.5. Here, 

this age category showed more “won’t tell”-answers than the other categories combined for one survey, 

while less “won’t tell”-answers for another survey. For a more liberal perspective on consistency, we 

elaborate on the cases for which more than half of the applicable surveys showed either positive or 
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negative effect sizes (see Table 4.4). Strikingly, this is applicable to only seven out of the 96 possible 

cases (as we have results for eight UABs and twelve categories) and at a maximum of only 75% of the 

applicable surveys. 

 
Table 4.5 

The Categories for Age and Education (Edu) with either at Least Two Positive or Two Negative Effect Sizes 

Receiving a “1” (Unidirectional results) and the Categories with at Least One Positive and One Negative 

Effect Size Receiving a “2” (Contrasting results) for All Behaviours* 
 

 Number of Surveys 3 5 4/5 4/5 4/5/6 6/7 7 8 

Answer Behaviour WT AC NE EX DK ST PR SD 

Age 15-24 years 2    1 2 1 2 

25-34 years      2 2 2 

35-44 years      1 2 2 

45-54 years      1 1  

55-64 years     1   2 

65 years or older     1 1 2 2 

Edu Primary education  1 1  1  1 2 

VMBO  1     2 2 

HAVWO        2 

MBO         

HBO  1   1  1 1 

WO   1 2 1 1 1 2 

The empty cells refer to either no effects, or one positive effect, or one negative effect. 

*Answering Won’t Tell (WT), Acquiescence (AC), Neutral Responding (NE), Extreme Responding (EX), Answering Don’t 

Know (DK), Straightlining (ST), Primacy Responding (PR), Socially Desirable Responding (SD). 

 
For the UAB answering “don’t know”, Table 4.4 shows that respondents 15-24 years of age gave more 

“don’t know”-answers and respondents of 65 years or older gave less “don’t know”-answers than other 

respondents for multiple surveys (see Graphs 1 through 4 in Figure 4.2). Respondents who finished only 

primary education gave more “don’t know”-answers than other respondents for various surveys. For 

primacy responding, we found that respondents 15-24 years of age or who finished only primary 

education chose less early response options than other respondents for multiple surveys. Respondents who 

finished the highest educational level chose more early response options and less neutral responses than 

other respondents for various surveys. 

In summary, the results refer to an absence of UAB consistency across all or almost all surveys: Both 

satisficing and sensitivity-based UABs did not emerge consistently across surveys. We conclude that 

respondents’ UAB across surveys may be more influenced by the survey and its topic and items than 

solely by the age or educational level of the respondent. We close with a discussion in the following 

section. 
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Figure 4.2 Consistently More “Don’t Know”-Answers for Respondents Aged 15-24 (purple) for the Surveys 

Income, Politics, and Work (see Graphs 2, 3, and 4 Respectively); Consistently Less “Don’t 

Know”-Answers for Respondents Aged 65 or Older (red) for the Surveys Housing, Income, and 

Politics (see Graphs 1, 2, and 3 respectively). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
5. Conclusion and discussion 
 

In this study, we investigated to what extent cognitive ability is associated with a high occurrence of 

undesirable answer behaviour (UAB) consistently across different surveys. For cognitive ability, we used 

the respondent characteristics age and educational level. The occurrence of UAB is indicated by varying 

uncertainty, as every respondent filled out a different number of the items that were applicable to each 

behaviour. To take this varying uncertainty into account, we used an adaptation of the robust effect size 

statistic Cliff’s Delta to compare groups of respondents in the form of density distributions or respondent 

profiles. The UAB of respondents from a specific category (for instance “15-24 years” for the 

characteristic “age”) was compared to the UAB of respondents from the other categories of the 
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characteristic together. For our study, we included the specific satisficing behaviours “answering don’t 

know”, “acquiescence”, “neutral responding”, “extreme responding”, “primacy responding”, and 

“straightlining”; the specific sensitivity-based behaviours “socially desirable responding” and “answering 

won’t tell”; and the respondent characteristics “age” and “education”. 

Considering all surveys together overall, specific satisficing and sensitivity-based behaviours are 

evident for specific age and educational groups. However, there is no consistency across surveys present 

for the age and educational categories for any of the UABs. This study used response data from a panel 

consisting of the same respondents. In general, if UAB consistency was to be expected at all, this should 

particularly be found in such a panel. If respondents would have any predisposition to show a behaviour 

style or pattern, this should especially occur while getting familiar with filling out multiple panel surveys 

within a specific time span. The fact that we did not find such patterns means that cognitive ability is most 

likely not a predictor of consistent UAB across surveys. 

Considering consistency from a more liberal perspective, specific forms of satisficing across surveys 

seem evident for specific respondents in particular. Young and lower educated respondents gave relatively 

more “don’t know”-answers; higher educated respondents chose relatively more answering options early 

in the list; young and lower educated respondents chose relatively less answering options early in the list; 

and higher educated respondents showed relatively less neutral responses for multiple surveys. However, 

there is no category for age or education that showed specific UAB consistently across all or almost all 

surveys. 

Note that within a single survey, items are clustered around a central topic and may also be similar in 

their characteristics. This means that some item interdependency may occur within surveys. If we would 

have found consistent response patterns across surveys, these patterns may have been influenced by such 

item interdependency. Obviously, some respondents may be more sensitive to item interdependency in 

showing UAB across surveys than others. In our study, we did not find any consistent response patterns 

across surveys. This means that item interdependency was unlikely to exert a structurally different 

influence on the various categories of respondents across surveys. 

Our results seem to go beyond the absence of UAB consistency across surveys. As the more surveys 

were applicable to an UAB, the more contrasting outcomes were found; many categories were associated 

with relatively more of an UAB for some surveys, while relatively less of that UAB for other surveys. 

Most contrasting results were found for giving socially desirable responses. More evidence was found for 

contrasting UAB than for consistent UAB across surveys. This evidence is not compatible to our idea that 

specific groups will show consistency for at least some of the specific UABs across most or all surveys. 

Overall, we conclude that the occurrence of UAB cannot unambiguously be attributed to the respondent’s 

cognitive ability, but may be substantially determined by the characteristics of the survey and its items 

instead. 

Following this conclusion, we do not recommend survey-independent adaptive survey design for 

respondents based on their cognitive ability. The findings for age and educational level are not consistent 
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and clearly differ depending on both survey and UAB. In essence, this means that our outcomes confirm 

the different associations and their different directions of the existing literature. The added value of our 

study is the overarching overview for age and educational level, systematically examined across a set of 

ten different surveys for a range of eight different UABs. We conclude that age and educational level may 

be taken into account for adaptive survey design only for specific surveys and survey topics. 

In our study, we did not focus on UAB of identified individual or groups of respondents. For all age 

and educational categories, each respondent was considered for every applicable survey that the 

respondent participated in. Thus, for the consistency analysis of a category, some respondents were 

considered for only one or two surveys, while other respondents were considered for all or almost all 

surveys. Our purpose was neither to attribute UAB to individual or groups of identified respondents, nor 

to compare them between surveys for the same category and UAB. Considering respondents multiple 

times, for each applicable survey, was the strength of our study. Taking into account every respondent 

who fell into a category for every applicable survey resulted in large groups per survey. We compared 

respondent profiles of large groups for a single category to respondent profiles of large groups for the 

remaining categories. This means that we focussed on the association between the respondent’s 

characteristics and potentially consistent UAB across surveys. In other words, we did not attribute UAB 

to identified respondents, but to the specific category (for instance respondents aged 15-24) in which they 

were placed. Considered from this approach, we note that we deliberately did not use a more classic 

method like cross-classified multilevel analysis (see for instance Olson and Smyth, 2015; Olson, Smyth 

and Ganshert, 2019) that takes into account repeated measurements of individual respondents. The focus 

of our study was placed on visualizing summaries of UAB and comparing subgroups that share the same 

characteristic. 

We used the comparisons between a category and the remaining categories together for age and 

education to answer our consistency research question. For this purpose, we used an adaptation of Cliff’s 

Delta; a robust effect size measure that was both useful because of its many advantages regarding our 

data, and sufficient for comparing two groups representing a specific category versus the remaining 

categories. In case of differences in expected group value or group shape, follow-up research may zoom in 

on these differences to reveal characteristics of subgroups showing relatively more of an UAB for specific 

surveys and their topics and items. Other relevant characteristics like respondent gender and origin may 

also be investigated. In particular, we would be interested in single groups with higher expected values 

than the other groups for a characteristic and in the respondents who are located to the right of the 

respondent profile. 

Other follow-up research using the profile method may focus on the relation between item 

characteristics and UAB. Just as respondent characteristics, item characteristics have their influence on 

data quality and may be associated with measurement error. See Bais et al. (2019); Beukenhorst, Buelens, 

Engelen, Van der Laan, Meertens and Schouten (2014); Campanelli et al. (2011); Gallhofer, Scherpenzeel 

and Saris (2007), and Saris and Gallhofer (2007) for overviews of item characteristics and their relation to 
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measurement error. Items can be coded on the presence or absence of characteristics like for instance 

question sensitivity. Hence, items that are coded as sensitive could be compared to items that are not 

coded as sensitive on the occurrence of UAB. In this way, the presence of item characteristics may be 

connected to UAB for the items of whole surveys specifically or across the items of multiple surveys more 

generally. Based on such associations, an overview of present item characteristics and their relation to 

UAB and measurement error may be obtained. 
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Appendix A 
 

Table A.1 

The behaviour occurrence proportions for respondents aged 65-74 (65+) and respondents aged 75 or older 

(75+) for all behaviours*, in total and for all surveys** 
 

 TO AS FA HE HO IN PE PO RE WO LF 

SD 65+ 0.66 0.95 0.61 0.66 *** 0.79 0.77 0.59 0.27 0.77  

SD 75+ 0.65 0.96 0.60 0.64  0.78 0.76 0.58 0.30 0.79  

PR 65+ 0.33  0.49 0.65  0.36 0.25 0.18 0.68 0.17  

PR 75+ 0.31  0.50 0.65  0.33 0.24 0.16 0.66 0.13  

DK 65+ 0.06    0.07 0.16  0.06 0.00   

DK 75+ 0.06    0.07 0.14  0.07 0.00   

ST 65+ 0.10  0.05 0.36  0.32 0.02 0.07 0.24   

ST 75+ 0.08  0.04 0.25  0.29 0.01 0.06 0.19   

WT 65+ 0.05    0.02 0.04     0.03 

WT 75+ 0.04    0.01 0.03     0.03 

AC 65+ 0.47  0.44    0.50 0.45 0.19   

AC 75+ 0.49  0.42    0.51 0.48 0.21   

NE 65+ 0.22  0.28   0.25 0.21 0.22    

NE 75+ 0.21  0.28   0.25 0.21 0.22    

EX 65+ 0.19  0.37   0.11 0.23 0.11    

EX 75+ 0.20  0.40   0.11 0.25 0.10    

*Socially Desirable Responding (SD), Primacy Responding (PR), Answering “Don’t Know” (DK), Straightlining (ST), 

Answering “Won’t Tell” (WT), Acquiescence (AC), Neutral Responding (NE), Extreme Responding (EX). 

**Total (TO), Assets (AS), Family (FA), Health (HE), Housing (HO), Income (IN), Personality (PE), Politics (PO), Religion 

(RE), Work (WO), Labour Force Survey (LF). 

*** Note that empty cells refer either to surveys that were not applicable to the specific behaviour or to a situation in which 

one subgroup contained no or only a few respondents. 
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