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To investigate the effect of a change from the telephone to the web mode on item nonresponse
in panel surveys, we use experimental data from a two-wave panel survey. The treatment
group changed from the telephone to the web mode after the first wave, while the control
group continued in the telephone mode. We find that when changing to the web, “don’t know”
answers increase moderately from a low level, while item refusal increases substantially from
a very low level. This is the case for all person groups, although socio-demographic
characteristics have some additional effects on giving a don’t know or a refusal when
changing mode.
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1. Introduction

Several household panel surveys have explored the feasibility of changing from an

(expensive) interviewer-based survey mode to the (cheaper) web mode (Voorpostel et al.

2021). One concern with such a change is that the web mode produces more item

nonresponse (INR) than interviewer-based modes such as telephone surveys (Bowling

2005; De Leeuw 2005; Guzy and Leitgöb 2015). Reasons for this are in particular the

absence of an interviewer to motivate the respondent and to provide help to find a

substantive answer. Differences between interviewer-based modes and the web on INR

has been mostly researched for cross-sectional surveys (e.g., Lipps and Monsch 2022).

The problem in a cross-sectional design is that it is difficult to separate effects from

selection into a survey mode and measurement issues (Vannieuwenhuyze and Loosveldt

2013).

In this article, we overcome this shortcoming by using experimental data from a two-

wave panel, in which the treatment group changes from the telephone to the web survey

mode while the control group keeps the telephone mode. This allows us to investigate

individual changes for each variable using a difference-in-difference design. Our research

question is whether changing the mode leads to more or less “don’t know” (DK) or item

refusal (REF) in the second wave and whether our findings differ across different socio-

demographic groups.

q Statistics Sweden

1Foundation for Research in Social Sciences (FORS), University of Lausanne, Bâtiment Géopolis, CH – 1015
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1.1. What Affects Item (Non-)responses?

The literature mentions four main factors that affect INR: the respondent, the question

(Lipps and Monsch 2022), the interviewer (Silber et al. 2021), and the survey mode. In this

research, we focus on effects from the respondent and in particular the survey mode.

As for “respondent characteristics”, older, very young, lower educated, and those with a

higher response burden people have more problems with question comprehension and

have a higher likelihood of giving an INR (Fricker et al. 2005). Holbrook et al. (2006)

suggest that the way survey questions are constructed relies on cultural conceptions of the

dominant cultural group such that respondents from language and cultural minorities have

more difficulties to understand survey questions and to give adequate answers. Finally,

question comprehension and motivation of respondents is related to INR (Kleiner et al.

2015) because motivation decreases satisficing and increases the cognitive effort of the

interviewee when responding to survey questions (Krosnick 1991; Shoemaker et al. 2002).

While respondent characteristics are well established factors in the literature on INR,

research on mode effects, most importantly, the presence or absence of an interviewer, is

relatively new. The presence of an interviewer generally lowers INR because the

interviewer motivates respondents to complete the task and can provide more explanation

when a question is not understood (De Leeuw and Hox 2018; Groves et al. 2011; Silber

et al. 2021). See Gooch and Vavreck (2019) for an exception.

However, an interviewer may also exert social pressure to give a substantively valid

answer even if the respondent does not want or cannot answer a question (Chang and

Krosnick 2010). INR often remains “hidden” in interviewer-based surveys as respondents,

instead of not answering a question, may provide an answer that is socially accepted, for

example a mid-scale response (Lipps and Monsch 2022; Sturgis et al. 2014). The mode of

interview also affects responses through variation in other characteristics, such as the pace

of the interview, presentation (visual or auditive), and the timing of the interview

(Christian et al. 2007). Although more time and flexibility for web respondents and the

possibility to reread the question may decrease INR, the evidence points to the opposite

(Fricker et al. 2005). While an interviewer may classify a response as DK or REF without

explicitly proposing this option to the respondent, in web surveys, the DK response

category is often offered to the respondent to account for the fact that DK may be a valid

response. Skipped questions are then interpreted as refusals (REF). Presenting DK and/or

REF answers as visually explicit options is an important reason for obtaining a high rate of

INR in the web mode.

1.2. Distinguishing DK and REF in Telephone and Web Surveys and by Respondent

Characteristics

DK and REF are different types of INR, which result from different “disruptions of the

cognitive response process” (Silber et al. 2021, 1; Beatty and Herrmann 2002). In the

cognitive response process (Tourangeau and Rasinski 1988), respondents need to

“understand” the question, retrieve adequate information to answer the question, evaluate

whether they “are willing” to give this answer, and finally find the right category on the

response scale. Beatty and Herrmann (2002) distinguish different states of the retrieval

step, ranging from answers being easily available and retrievable to not being known. DK
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answers will be given when a question is not well understood or a valid answer cannot be

provided (Chang and Krosnick 2010; Young 2012), while REF will occur if the respondent

has understood the question but does not want to give a valid answer. Often, REF results

from social desirability if the respondent considers the valid answer to be inadequate

(Krumpal 2013). Studies using unfolding brackets when answers about income are not

given provide interesting information about the difference between DK and REF (Juster

and Smith 1997). After an INR, bracket questions start by asking if the income is greater

than x (e.g., EUR 5,000), then – once a substantive answer is given (e.g., no) – by asking

if the income is greater than y (e.g., EUR 3,000), and so on. After all brackets (usually

three or four) are answered, the ultimate income range is relatively small. Juster and Smith

(1997) find that while 80% of initial DK respondents completed all brackets, this was the

case for only 40% of initial REF respondents. Such findings show that DK answers may be

truly valid but more substantive values can be retrieved if help or motivation is provided.

Self-administered modes generally provide more INR in particular to questions that are

difficult or do not relate to respondents’ life circumstances (Greene et al. 2008). More

specifically, Lipps and Monsch (2022) found more DK answers in the web mode if

calculation is needed, suggesting that interviewers can motivate and help respondents to

answer such questions.

There is not much evidence about how socio-demographic characteristics interact with

survey modes. Lipps and Monsch (2022) find that older, better educated, and male

respondents give fewer DK responses in web surveys than in telephone surveys, while the

contrary holds for foreigners from countries that speak a different language than the survey

language. REFs in telephone surveys are more common among foreigners, and the more

educated. Younger people, the more educated and men refuse answering a question less

often in web surveys than in telephone surveys.

Given these still inconclusive findings, apart from an increase in REF answers in web

surveys, we do not have clear-cut hypotheses about possible mode effects for different

socio-demographic person groups. However, we expect more DK after a switch from

telephone to web, especially from less educated respondents or those less familiar with the

question topic.

2. Data and Method

2.1. Data

We use data from a two-wave pilot of the Swiss Household Panel (SHP) comparing

telephone to web. The SHP is a longitudinal study that interviews randomly selected

households and their members on an annual basis since 1999, predominantly by telephone

(Tillmann et al. 2021). In preparation of the third refreshment sample, which was launched

in 2020, a mode experiment conducted in 2017–2018 compared the standard telephone-

based recruitment and fieldwork strategy with two web alternatives. This article is based

on only a part of the data collected in the experiment. For the complete mode experiment,

see Voorpostel et al. (2020).

The SHP conducts interviews with the household reference person (HRP) to collect

information on the household and its members (household questionnaire) as well as with
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all household members to complete an individual questionnaire. We include all HRPs who

participated in a telephone interview in wave 1 of the pilot. Part of this sample completed

the household questionnaire in the second wave again by telephone (tel-to-tel group) and

part of the sample completed a web survey (tel-to-web group).

Figure 1 gives an overview of the modes of the tel-to-tel group and the tel-to-web group

in both waves.

While Lipps and Monsch (2022) used data from the individual questionnaire of wave 1

of this experiment, we use data from the household questionnaire answered by the HRP in

wave 1 and 2 in this article, because only for the household questionnaire did a mode-

switch take place. Unlike Lipps and Monsch (2022), we are not able to distinguish

question characteristics such as length or complexity of the questions, as the questions

included in the household questionnaire were mostly factual questions. The sample for the

study was a simple random sample of individuals stratified by region, drawn from a

sampling frame based on population registers maintained by the Swiss Federal Statistical

Office. The households of the sampled individuals were randomly assigned to one of the

treatment groups. The sampled individual was approached first as an HRP, although in

both waves and treatment groups, households were free to select an alternative HRP than

the one initially approached. Although face-to-face and web were offered as alternatives if

no telephone number was available and to initial refusals, our study only includes HRPs

who participated by telephone in the first wave.

Response rates, RRI (AAPOR 2016) in the first wave on the household level were 53% for

the tel-to-tel group (n ¼ 1’214 responding households) and (a not significantly different on

the 5% level) 52% for the tel-to-web group (n ¼ 342 responding households). The reason

that the sample of the tel-to-tel group is much larger is that telephone on the household level

in both waves was used in the control group, but also in one of the experimental groups.

These two groups were combined in this analysis. All households that completed at least the

grid in the first wave and that had not left the study were re-approached for the second wave.

Response rates on the household level in wave 2 were 77% for the tel-to-tel group (935

households), and (a significantly different) 74% for the tel-to-web group (253 households).

We analyse INR by HRPs who participated in both waves and who answered in the

assigned mode (N ¼ 967 households). In addition, we only keep households with the same

HRP in both waves (N ¼ 889 households). These comprise 699 households in the tel-to-tel

group and 190 households in the tel-to-web group. All analyses are done using Stata 16 SE.

2.2. Measures

We analyze all questions asked in the household questionnaire. The questions are typical

for large household panel surveys and comprise questions in the domains of the division of

Group 1

(telephone-to-telephone)

Group 2

(telephone-to-web)

Wave 1

Wave 2 

Fig. 1. Research design for the two-wave pilot study of the SHP_IV (adapted from Voorpostel et al. 2020).
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unpaid work, outsourcing of household tasks, household income, material deprivation, and

housing. For each variable we code whether the HRP gave a (1) substantive answer, a (2)

don’t know (DK), or a (3) item refusal (REF). Then, we calculate for each HRP and for

each question the following transitions between the two waves:

. Substantive answer to substantive answer (subs-to-subs)

. Substantive answer to DK (subs-to-DK)

. Substantive answer to REF (subs-to-ref)

. INR (DK or REF) in the first wave (INR-to-any)

INR in the latter group is not further split out according to answers in the second wave,

because there are only few INR in the first wave. We provide univariate descriptive

statistics distinguished by mode for the dependent variables in Table 1.

All transitions are significantly different across the two groups (Pr(jTj. jtj) , 0.05). In

particular, changing to the web mode produces significantly more substantive answers to

change to both DK and REF than when keeping the telephone mode. Considering the tel-

to-tel group alone, there are fewer transitions from a substantive answer to INR (transitions

2 and 3) then starting from an INR in the first wave (transition 4). This suggests positive

panel conditioning effects (e.g., Sun et al. 2019).

3. Multivariate Models

The main independent research variable is the transition to web versus repeating a telephone

interview. The regression models described below include socio-demographic variables

associated with survey participation and panel attrition (Roberts and Vandenplas 2017). The

goal is to (partially) control for differences in the sample composition between the two

groups. Except for education, all socio-demographic variables are included in the sampling

frame and do not have missing values. First, we included whether the household has a

registered landline (1 ¼ yes, 0 ¼ no (reference category)), gender (1 ¼ male, 0 ¼ female

(reference category)), old (1 ¼ over 54 years, 0 ¼ 54 years or younger (reference

category)), foreigner (1 ¼ foreign nationality, 0 ¼ Swiss nationality (reference category)),

education (1 ¼ tertiary level, 0 ¼ lower than tertiary level (reference category)), and finally

the number of question asked. Our substantive interest is the different effect of these

variables on INR in the tel-to-tel and the tel-to-web group. In Table 2, we show descriptive

statistics of the independent variables by survey mode in the second wave.

Although there are only small insignificant differences (on the 5% level) in sample

composition by mode, with one exception. The exception concerns the dummy variable

Table 1. Distribution of dependent variables (Transitions) by mode in the second wave.

Tel.-to-tel. Tel.-to-web

Transition mean s.e. mean s.e.

1) Substantive answer to substantive answer .986 .0010 .969 .0042
2) Substantive answer to DK .004 .0004 .011 .0016
3) Substantive answer to REF .001 .0005 .014 .0032
4) Item non-response in the first wave .009 .0008 .006 .0010

Note: N(tel- to-tel.) ¼ 699 households, N(tel.-to-web) ¼ 190 households.
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indicating whether the HRP is older than 54: the tel-to-tel group is more likely to include

these older respondents in wave 2 compared with the tel-to-web group.

Like Lipps and Monsch (2022), to analyze the effects of respondent characteristics in

the tel-to-tel and the tel-to-web conditions, we transform the data to a “cross-classified”

structure (see Fielding and Goldstein 2006). Thus, we account for the crossed structure of

the two levels respondents and questions: questions are clustered in respondents and

respondents are clustered in questions. This structure allows modeling respondent and

question variance in the same two-level model and to disentangle respondent and question

effects on INR. Cross-classified models can be estimated using Bayesian Markov Chain

Monte Carlo (MCMC) methods (see Browne 2019). To compare nested models, we use

the Bayesian Deviance Information Criterion (DIC), which is an MCMC penalized

goodness of fit measure, equivalent to the Akaike Information Criterion (AIC) used in

maximum likelihood estimation. A smaller DIC means a better model fit. We use the

runmlwin (Leckie and Charlton 2013) command in Stata version 16, which estimates the

models by using the MLwiN software.

After dropping variables that were answered by fewer than 30 respondents, the data set

consists of 40,766 respondent-question combinations (32,066 telephone and 8,700 web),

including 92 variables and between 32 and 889 respondents per variable. Since each of the

measured variables has potentially four nominal categories (subs-to-subs, subs-to-DK,

subs-to-REF, INR-to-any), we would have to use a multinomial logit model (using, e.g.,

subs-to-subs as reference category). Because the cross-classified model with a

multinomial distribution does not converge, we resort to using three binary models,

modeling subs-to-DK, subs-to-REF, and INR-to-any (versus subs-to-subs) separately. We

start with the base models (only estimating variance components), then add the socio-

demographic variables, and finally add the interaction of the socio-demographic variables

with tel-to-web (as opposed to tel-to-tel) to test whether the mode effects vary by the

socio-demographic variables. Table 3 presents the results.

We interpret for each of the dependent variables (subs-to-DK, subs-to-REF, INR-to-any)

only the best-fitting model, that is, the model with the lowest DIC statistics. This is for subs-

to-DK and for subs-to-REF the model which includes the interaction variables (c), and for

INR-to-any the model which includes the socio-demographic variables only (b).

Web in the second wave increases the likelihood to provide a REF or a DK rather than again

giving a substantive answer compared to telephone. For both telephone and web, we find that

Table 2. Distribution of independent variables by mode in second wave.

Tel-to-tel. Tel.-to-web

Variable mean s.e. mean s.e.

Registered landline at home .73 .02 .71 .03
Male .42 .02 .48 .04
Foreign nationality .13 .01 .13 .02
Tertiary education level .30 .02 .31 .03
Old (.54 years)* .52 .02 .39 .04
Number of questions 45.97 .20 45.87 .40

Note: N(tel.-to-tel.) ¼ 699 households, N(tel.-to-web) ¼ 190 households.

*: mean(tel.-to-tel.) statistically (5%) different from mean (tel.-to-web).

Journal of Official Statistics144



men give fewer transitions to DK and fewer INR from the onset than women, and foreigners

more INR. Better educated HRPs provide less DK but more REF than lower educated and

older HRPs more DK, REF, and initial INR than younger HRPs. The number of questions is

negatively associated with REF. Note that these effects may change if only main effects

models (b) are considered (e.g., the effect of high education on DK changes sign).

As for the effect when transferred from telephone to the web as compared to keeping the

telephone mode (interactions), no clear patten emerges. Higher educated and older HRPs

who change to the web increase their REF less than lower educated and younger HRPs.

Older HRPs are also less likely to switch to DK. This suggests that older HRPs are more

likely to provide a substantive answer when switched to the web. Finally, more questions

lead to a higher likelihood to refuse in the tel-to-web group than in the tel-to-tel group. The

comparatively high variance on the question level shows the importance to model

respondent and question variance separately, using crossed models.

Table 3. Beta-coefficients from cross-classified logit models.

Variables Sub-to-subs (ref.) Subs-to-DK Subs-to-REF INR-to-any

(a) base models (variance components)
Constant -6.326** -5.875** -6.166**

Variance (Respondent level) 1 (fixed) 1 (fixed) 1 (fixed)
Variance (Question level) 2.641** 1.065** 3.730**
DIC 2250 1898 2920

(b) main effects
Web 1.165** 2.636** -0.253
Registered landline 0.0728 0.0781 0.225
Male -0.849** 0.436* -0.524**
Foreign Nationality (Ref.: Swiss) 0.126 0.603** 0.601**
Tertiary education level -0.615** -0.637** 0.0573
Old (Ref.: ,55 years old) 0.0914 0.368 0.694**
Number of questions answered -0.0329** -0.0544** -0.00750
Constant -4.867** -5.093** -6.213**

Variance (Respondent level) 1 (fixed) 1 (fixed) 1 (fixed)
Variance (Question level) 2.828** 1.280** 3.950**
DIC 2149 1642 2860

(c) interaction effects
Web 2.911* 2.421** -0.903
Registered landline -0.184 1.190 0.229
Male -1.011** 0.489 -0.515**
Foreign Nationality (Ref.: Swiss) 0.0427 0.0570 0.625**
Tertiary education level -0.619** 0.899** -0.0162
Old (Ref.: ,55 years old) 0.761** 1.972** 0.755**
Number of questions answered -0.0157 -0.112** -0.00849
Web X Registered landline 0.619 -1.265 0.0565
Web X Male 0.353 -0.0449 -0.115
Web X Foreigner Nationality 0.227 0.523 -0.0537
Web X Tertiary education level 0.144 -2.228** 0.519
Web X Old -1.660** -1.936** -0.297
Web X Number of questions -0.0362 0.0727** 0.0125
Constant -5.827** -5.219** -6.267**

Variance (Respondent level) 1 (fixed) 1 (fixed) 1 (fixed)
Variance (Question level) 2.907** 1.274** 3.955**
DIC 2130 1601 2866
N (respondent-question combinations) 40’280 40’215 40’393

Note: ** p , 0.01, * p , 0.05. Data: Swiss Household Panel. Shaded: best-fitting models (lowest DIC).
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4. Conclusion

Based on data from the two-wave SHP IV pilot study, which incorporated a mode

experiment including a control (tel-to-tel) and a treatment group (tel-to-web), we explored

the impact of the mode change on INR in the household questionnaire. We find from

simple descriptive statistics that compared to the telephone mode, the web survey

produces more transitions from subs-to-DK (tel-to-tel: 0.4%, tel-to-web: 1.1%) and

considerably more transitions from subs-to-REF (tel-to-tel: 0.1%, tel-to-web: 1.4%). This

is in line with most findings from cross-sectional studies (e.g., De Leeuw and Hox 2018).

While cross-sectional studies may suffer from selection effects, our study using

longitudinal study clearly shows that this increase is a mode effect.

Furthermore, in addition to recent research that uses cross-sectional data (Lipps and

Monsch 2022) showing that survey modes affect both DK and REF to different extents, we

now show that this holds in a longitudinal context: people with different socio-

demographic characteristics have a different tendency to switch to DK or REF when

transferred to the web in the second wave. However, there is no clear pattern emerging.

While offering DK and REF may drive up INR, it produces DK answers that are likely

to reflect not knowing the answer to the question more accurately, rather than

unwillingness to answer. As an additional exploratory examination of what drives DK

answers, we analyzed the median time needed for the HRP to reply to one question

(minimum monthly income needed to make ends meet). Respondents who gave a

substantive answer in both waves took slightly less time to answer this question in the

second wave compared to the first (33 to 29 seconds in the tel-to-tel group, 34 to 30

seconds in the tel-to-web group), suggesting a learning effect. To the contrary, a DK was

given much faster in the second wave compared to the time it took them to give a

substantive answer in the first wave (50 to 36 seconds in the tel-to-tel group, 36 to 14

seconds in the tel-to-web group). This suggests that a DK does not result from a long

search process, especially in the web mode. This points to the need to probe the respondent

after giving a DK or using unfolding brackets although this may lengthen the interview

duration considerably (De Leeuw et al. 2016).

Being able to isolate DK from REF may be of substantive interest for researchers

analyzing the data. Reasons for more REF in web surveys may be due to less motivation

and guidance but probably also the tendency to give a more polite answer to an

interviewer. It may be that both DK and REF decrease once the web is an even more

established and accepted survey mode, people are more familiar with it, or more

motivation, interaction, or entertainment is provided (e.g., Keusch 2020). We find support

for this idea by the much lower likelihood for higher educated HRPs to give a REF. Higher

educated respondents may be less burdened by a web survey than less well-educated

people. Contrary to our expectations, we do not find less educated respondents to switch

more from a substantive answer to a DK in the web. This shows that our web version

produces more DK because this category is explicitly offered and that respondents with

different education levels do not selectively give or hide a DK according to the mode.

This study has some limitations. First, the sample size of the telephone-to-web group is

small. Second, the rate of INR is rather small, as questions from the household questionnaire

are most often factual and not very prone to INR. Third, there are probably still small
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selective attrition effects such that HRPs who are less internet affine in the telephone-to-web

group are more likely to attrite after the first (telephone) wave. We identified an association

between (older) age and attrition (Voorpostel et al. 2020) but there are most likely other

characteristics that remained unobserved. A higher drop-out of older respondents in the

telephone-to-web group with probably more INR rates in the second wave was likely to

decrease INR differences between telephone and web in the second wave due to attrition.

Finally, since we cannot observe the counterfactual, we do not know whether our findings

are an effect of changing modes or an effect of the use of web. These limitations

withstanding, we believe that our design is well-suited to analyze effects on INR when

changing mode in a panel survey. We show that switching to the web is possible without

risking a severe increase in DK or REF. Future research could use larger samples in the web

mode and different (more complex, more sensitive, more non-factual) questions with higher

likelihoods of DK or REF already in an interviewer-administered mode. This will provide

more insights into the trade-off between more REF in the web mode and more substantive

but untrue answers in interviewer-administered modes.
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