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Abstract
In recent panel studies, besides other methods such as sequential mixed-mode design, push-
to-web method, and prepaid monetary incentives, follow-up contacts such as personalised 
electronic mails (e-mails) or short message service are often used to motivate nonrespond-
ents to complete the questionnaire, increase the response rate within a limited fieldwork 
period, and minimise panel attrition. Since it is still unclear when and how often non-com-
plying panellists should be reminded to take part in a survey, this contribution analyses 
the short- and long-term effects of digital reminders across the fieldwork period. For this 
purpose, longitudinal data and statistical procedures of event history analysis are applied 
to reveal the effects of reminders on the likelihood, timing, and social structure of Swiss 
juveniles’ survey participation. On the one hand, there are short-term and long-term effects 
of multiple early reminders on the response of panellists receiving reminders. On the other 
hand, there are no cumulative effects across the fieldwork period or overlapping effects of 
reminders across the mixed survey modes. Considering the social structure of nonrespond-
ents who receive reminders, it appears plausible that there may be a selective response in 
terms of the panellists’ social origin, educational level, and language proficiency.

Keywords Panel study · Sequential mixed-mode design · Push-to-web method · Online · 
CATI · Reminder · Competing risks · Event history analysis

1 Introduction

In sophisticated analyses of individuals’ educational and occupational trajectories, panel 
studies have become a standard approach to collecting prospective longitudinal data 
(Becker et al. 2020; Schneider 2019; TREE 2016; Andreß et al. 2013; Blossfeld et al. 2011; 
Wagner et  al. 2007). Such large-scale data sets are essential for studying developmental 
change across the life course in general, as well as transitions in different contexts (such 
as educational systems, firms, or labour markets) (Blossfeld et al. 2009). In theoretical and 
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empirical respects, the repeated survey of one and the same target persons as they age is 
instrumental in contributing to an advanced understanding of how and why there are dif-
ferent structures of trajectories in their life courses. By taking the subjective views and 
experiences of a target person into account, the utility of these panel surveys is obvious in 
analyses examining different theoretical approaches and revealing the social mechanisms 
that result in various patterns of trajectories in the life course.

However, to study and explain change across the life course in this way it is essential to 
gather longitudinal data in an event-oriented design completely and without any gaps in the 
lifetime of the target persons (Blossfeld et al. 2019: 4). Temporary dropouts and increas-
ing panel attrition across waves are annoying, as they result in substantial losses in time-, 
state-, and event-related information on trajectories (Blossfeld et al. 2019: 12; Lugtig 2014; 
Kreuter 2013a). Besides decreased sample size and selectivity biases in the remaining sam-
ple, probably resulting in inefficient estimations and biased findings, missing data (not at 
random) often undermine the potential for the theory-driven reconstruction of complex tra-
jectories (Little and Rubin 2019). Finally, unit nonresponse and panel attrition result in 
disproportionate effort and cost in the panel management.

To prevent these problems related to unit nonresponse and panel attrition, several strate-
gies have been suggested to optimise the retention rate across panel waves and the response 
rate in each survey (Dillman et al. 2014; Göritz 2014). Most of these—such as sequential 
mixed-mode design, pre-notification, advanced cover letters, prepaid monetary incentives, 
personalisation of contacts, salience, anonymity, and university sponsorship, to name but 
a few response-enhancing techniques—are standard practice in (self-) administered sur-
veys with different survey modes (Becker 2022; Koitsalu et  al. 2018; Cernat and Lynn 
2018; Couper 2017; Dillman 2017; Petrovčič et  al. 2016; Sauermann and Roach 2013; 
Keusch 2012; Millar and Dillman 2011; Sahlqvist et al. 2011; Fan and Yan 2010; Shih and 
Fan 2009; Roose et al. 2007; Deutkens et al. 2004; Roth and BeVier 1998; Schaefer and 
Dillman 1998; Dillman et al. 1995; Yammarino et al. 1991; Fox et al. 1988; Yu and Cooper 
1983; Heberlein and Baumgartner 1978). Particularly in the case of web-based online sur-
veys, follow-up contacts—i.e. (personalised) reminders sent to nonrespondents—by elec-
tronic mail (e-mail) or short message service (SMS) are deployed in order to overcome 
the low motivation of target persons to participate or to combat survey fatigue (Malhotra 
et al. 2014; Porter 2004; Porter et al. 2004; Porter and Whitcomb 2003). These reminders 
are among the most efficient and effective strategies used in panel studies to increase the 
willingness of target persons to take part in the survey, substantially enhance the response 
rate of less-motivated panellists, and keep the panel attrition as low as possible (Blumen-
berg et al. 2019; Cernat and Lynn 2018; Van Mol 2017; Manzo and Burke 2012; Göritz 
and Crutzen 2012; Svensson et al. 2012; Ashby et al. 2007; Kunz 2010; Muñoz-Leiva et al. 
2010; Archer 2007; Virtanen et al. 2007).

Although the positive effect of these follow-up reminders in web-based surveys is well 
documented and generally accepted (Koitsalu et al. 2018; Cernat and Lynn 2018; Göritz 
2014; Sauermann and Roach 2013; Göritz and Crutzen 2012; Ashby et al. 2007; Bethle-
hem et al. 2011; Cook et al. 2009), the research on survey methods focuses on the total 
number of reminders across the entire fieldwork period, as well as on the frequency with 
which reminders should be sent to target persons who postpone their response (Sauer-
mann and Roach 2013; Rao and Pennington 2013; Misra et al. 2013; Svensson et al. 2012; 
Manzo and Burke 2012; Fang and Wen 2012; Muñoz-Leiva et  al. 2010). The timing of 
reminders and the delay between them at different stages of the survey is also a topic that 
has been investigated in several methodological studies in this survey research area (Cer-
nat and Lynn 2018; Van Mol 2017). While the efficiency and effectiveness of sending 
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multiple reminders is taken for granted, their sustainable effects on survey participation 
and response rates have been neglected. Of course, the effect of follow-up reminders on a 
target person’s immediate response is part of established knowledge in survey methodol-
ogy. However, the short- and long-term effects of multiple reminders on a panellist’s par-
ticipation are as yet under-investigated. Therefore, this contribution, by focusing on online 
surveys and computer-assisted telephone interviews (CATIs), analyses whether (and when) 
panellists react to reminders in a way anticipated by the survey management. How long 
does it take for the anticipated effects of a reminder to fade across the fieldwork period? 
In other words, how sustainable are reminders sent to target persons? How many follow-
up reminders work in a multiple-wave panel study? Are there any cumulative effects or 
even cross-over effects of reminders on the participation of noncompliant invitees across 
the survey modes in a sequential mixed-mode design?

These questions are answered by analysing longitudinal paradata collected during the 
fieldwork period of the two most recent panel waves of a panel study on the educational 
and occupational trajectories of juveniles born around 1997 and living in German-speaking 
cantons of Switzerland (Becker 2022; Becker et al. 2020). By employing statistical tech-
niques such as episode splitting and piecewise observation of different time intervals, as 
well as statistical procedures in event history analysis, it is possible to detect short- and 
long-term, as well as delayed and cumulative, effects of electronic reminders on the panel-
lists’ survey response in different survey modes (such as online or telephone). By applying 
competing risk models, it is also analysed if there are cross-over or carry-over effects of 
reminders sent during the initial online mode on survey participation during the period 
when the alternative CATI is offered to procrastinating panellists.

The remainder of the contribution is organised as follows. In Sect.  2, the theoretical 
framework is presented, alongside a brief summary of the state of research relating to the 
effects of electronic reminders on response rates in online surveys. Section 3 provides a 
description of the data set, variables, and statistical procedures. The findings are presented 
and discussed in Sect. 4, while conclusions are given in the final section, Sect. 5.

2  Theoretical background

2.1  How do multiple follow‑ups work?

If one evaluates the state of research on the effects of reminders on survey response from 
the 1960s until today, the significance of different reminders as regards a target person’s 
participation in different survey modes seems straightforward (Dillman et al. 2014). In gen-
eral, according to several meta-analyses (Cook et al. 2000; Roth and BeVier 1998; Yam-
marino et  al. 1991; Chiu and Brennan 1990; Fox et  al. 1988; Yu and Cooper 1983), it 
is accepted in survey methods research that one or more follow-up reminders increases 
the response rate (Koitsalu et  al. 2018) and reduces panel attrition (Göritz 2014). Thus, 
reminders should prevent panellists from postponing their response due to lack of motiva-
tion, ability, and time, or from forgetting to complete a questionnaire in time (Malhotra 
et al. 2014). In this respect, reminders are among the most efficient individual strategies 
for increasing response rates and the timing of survey participation by encouraging par-
ticipation and response in web-based surveys (Sahlqvist et  al. 2011; Roose et  al. 2007). 
Aside from an increased propensity to respond, decreased survey costs and a higher speed 
of response following survey launch are some of the advantages of digital reminders. In 
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particular, web-based surveys save time and sending reminders can further sustain this 
advantage (Becker 2022; Becker and Glauser 2018).

Reminders are also necessary for invitees who throw away a cover letter or delete an 
invitation e-mail that includes the login and URL for an online questionnaire. In contrast to 
paper questionnaires sent by traditional post, which are permanently visible to the invitees, 
digital questionnaires do not work as a perpetual reminder. Following Rao and Penning-
ton (2013: 670), it is possible that invitees who receive one or more e-mail reminders or 
SMS may not see them in their mailbox or smartphone before responding. In this case, it 
is unclear if reminders “remind” respondents to respond at all. According to Göritz and 
Crutzen (2012), this is true for less computer-literate target persons who read their e-mails 
less frequently than individuals with pronounced computer skills. They thus assume that 
panellists with low computer literacy are more likely to need encouragement by reminders 
than panellists who are familiar with computers (Göritz 2014).

Furthermore, reminders are a useful counter to survey fatigue, even in an established 
panel study. Numerous studies demonstrate a strong correlation between the number of 
reminders and the response rate (Muñoz-Leiva et al. 2010). It is usually recommended to 
use at least one reminder. A maximum of three follow-ups, the typical number of e-mail 
reminders in web surveys, is considered to be enough to increase an invitee’s propensity 
to participate in an online–telephone sequential mixed-mode survey (Becker 2022; Sau-
ermann and Roach 2013; Rao and Pennington 2013; Muñoz-Leiva et al. 2010). Virtanen 
et  al. (2007: 392) recommend using SMS reminders, which increase the response rate 
rather more than traditional mail reminders. Ashby et al. (2007) provide evidence that elec-
tronic reminders reduce the time taken in survey response and lead to a higher response 
rate overall. Furthermore, as an example of a number of empirical evaluations of follow-up 
contacts, a study by Crawford et al. (2001) showed that a quick reminder after two days 
works better than a first reminder after five days. Koitsalu et al. (2018), however, found a 
positive effect of reminders on the response rate in a web-based survey sent two weeks after 
the postal invitation letter. Svensson et al. (2012: 333) discovered that four or five remind-
ers led to an increase in the response rate of 15 per cent, and 11 e-mail reminders led to an 
increase of 21 per cent. Based on this positive effect on overall participation, they conclude 
that “(…) the more reminders used, the higher the increases in response rate. The ‘short-
lived’ effects of e-mail reminders documented in previous research still support the method 
of reminding frequently” (Svensson et al., 2012: 338). The high number of e-mails did not 
lead to negative criticism from the participants who received multiple reminders (see also: 
Schirmer 2009). On the one hand, therefore, the use of multiple reminders in web-based 
surveys is recommended. However, on the other hand, it seems evident that using more 
reminders (more than four or five) does not produce a relevant increase in response rates 
(Deutskens et al. 2004). The meta-analysis by Cook et al. (2000: 831) reports that the posi-
tive effects of frequent reminders on response in web surveys decrease with their number 
due to the recipients reaching a saturation point as regards reading e-mails (Muñoz-Leiva 
et al. 2010; Fan and Yan 2010). Additionally, it is stressed by Sahlqvist et al. (2011) that 
the personalisation of reminders is important, particularly if multiple reminders are used. 
Finally, it is evident for online surveys that sending a reminder does not reduce the number 
of completed questionnaires (Göritz 2014); rather, it seems useful “to finally ‘catch’ hard-
to-reach respondents at an opportune moment” (Malhotra et al. 2014: 316).

Overall, we can ask: how many reminders of different types are most effective in an 
online survey and how should these be timed? These are still open questions. On the one 
hand, it is obvious that different timings and types of reminders seem to have different 
effects on the target persons receiving reminders in web surveys. The significance and size 
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of the effects on response rates vary across the studies, ranging from modest to doubling 
the response rate, but it is concluded that for web surveys the number of follow-ups is one 
of the most important factors for enhancing the response rate (Fan and Yan 2010). A litera-
ture review by Muñoz-Leiva et al. (2010: 1040) revealed “a considerably low number of 
studies concerning the effect caused by the frequency or periodicity of reminder messages 
(…) or that caused by the interval between initial contact and later reminders”. Our contri-
bution, in contrast to previous studies, uses an alternative means of detecting effects caused 
by the frequency or periodicity of digital reminders on the response rate in a multiple-wave 
panel. Due to the lack of studies in this area, it also analyses if there are cumulative effects 
of reminders on survey response (Misra et al. 2013).

2.2  How to explain the effects of multiple follow‑ups?

According to Van Mol (2017: 325), “all reminders significantly contributed to a response 
rate that is quite acceptable for current standards on web survey response rates (…)” 
among young individuals. However, there are inconsistent findings regarding the timing 
of reminders. For example, Crawford et al. (2001) report that first reminders sent two days 
after invitation provide a more positive effect compared to an initial reminder sent five 
days after the invitation. However, Archer (2007) found positive effects from sending three 
reminders in three weeks, with positive effects in each group of target persons every time 
throughout the four contacts, whereby the largest effects were found for reminders sent on 
days seven and 11 in the course of the fieldwork period. These facts, the effect of reminders 
on survey participation, and the role played by their number and timing, can be explained 
by several rational action theories (RATs) (Singer 2011).

First of all, it is consistently observed in regard to voluntary survey participation that 
panellists often respond habitually, perhaps for altruistic reasons, after they are invited and 
prepaid using cash (Singer 2011). These invitees usually do not need any reminders. If they 
forget to respond, a first reminder might have a strong effect on participation because the 
target person will remember that they have received a gift (“money in the hand”) already. 
This might refresh the cognitive dissonance that induces a pressure to reciprocate, which 
increases the propensity to complete the online questionnaire (Becker et al. 2019; Fox et al. 
1988).

Second, beyond this ad hoc argument, which is valid for a special sample of invitees, it 
is argued against the background of RAT that the main mechanism of reminders is based 
on their impact on an invitee’s evaluation of trust in (as well as the cost and benefits of) 
survey participation in each of the survey modes offered to them (Roose et al. 2007: 414). 
From the perspective of RAT—such as the social exchange approach, leverage-salience 
theory, or the theory of subjective expected utility—survey participation is a function of 
an invitee’s expected cost, benefit, and trust (Singer 2011). Among other features, follow-
ups might reduce the perceived costs of response as they can provide further assurance of 
anonymity. These reminders could work like a kind of social control, increasing the cost of 
not responding (Roose et al. 2007: 414). Generally speaking, reminders should minimise 
the possible impact of the cost by reducing the burden of participation and increasing the 
amount of benefit and trust. Changes in expected costs and benefits may be likely with 
repeated follow-ups. According to Sauermann and Roach (2013), multiple digital remind-
ers result in increased trust in the legitimate e-mails, a decreased fear of spam mail (cost), 
and an increased perception of the importance of the survey (benefit). In multiple-wave 
panel studies in particular, where there is no single social exchange between the panellists 
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and the survey management, multiple reminders might be a trust-establishing strategy 
that results in an increased willingness of panellists to take part in a sequence of surveys 
(Roose et  al. 2007). An immediate response decreases the cost of receiving additional 
reminders, while postponing an immediate response could be valid if alternative actions 
provide greater benefits than survey participation. At a later point in time, when the second 
reminder arrives, the cost of alternative actions could be higher than the expected benefits 
of survey participation. This means that survey participation is per se a stochastic process, 
but this could also be true for the positive reaction to multiple reminders. This process 
might explain the varying timing of an invitee’s reaction to follow-ups in a sequential 
mixed-mode survey. In sum, these theoretical approaches clarify the immediate or delayed 
effect of digital reminders on the timing of survey participation and on the overall response 
rate.

2.3  Which hypotheses are to be tested?

The following hypotheses have been deduced from the empirical evidence contained in 
previous studies in survey research, as well as from the theoretical approaches that have 
been discussed above.

H1 Due to their positive impact on an invitee’s cost–benefit calculation and on trust in sur-
vey participation, follow-ups such as e-mails or SMS will increase response rates.

H2 Due to their time-dependent and socially selective impact on an invitee’s motivation 
to participate in a survey, earlier reminders are more likely to increase response rates than 
later reminders. Since the effect of former reminders fades across time, there are no sus-
tainable effects of reminders on an invitee’s response in a sequential mixed-mode survey.

H3 Due to the fact that opportunities to participate in surveys are occasional, reminders 
might have short-term and long-term effects.

3  Data, design, variables, and statistical procedures

3.1  Data set and design

The empirical analysis is based on longitudinal data from the DAB panel study (2020) 
and paradata from its fieldwork period. The aim of the panel study is to investigate the 
educational and occupational trajectories of youth born around 1997 and living in German-
speaking cantons of Switzerland (Becker et al. 2020). The sample of this target population 
is random. It consists of eighth-graders in the 2011/12 school year who were enrolled in 
regular classes in public schools (Glauser 2015). The panel study started in 2012. Since 
then, eight surveys have been realised (Becker 2021). Each of the panellists holds a valid 
e-mail address and possesses a telephone connection and a smartphone. All of them are 
“digital natives”, having access to the internet as well as experience in online surveys. 
Their mailboxes can be checked only by the personally addressed recipients which likely 
occurs many times a day. It has been observed that individuals with computer skills are 
more likely to participate in web-based online surveys (Göritz and Crutzen 2012).
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In this contribution, only the two last study waves (Waves 7 and 8), which were con-
ducted in May/June 2018 and 2020, have been considered, to control for the significant 
effect of prepaid incentives. In contrast to previous waves, in these most recent surveys, the 
eligible panellists received a prepaid monetary incentive (10 Swiss Francs in cash); in for-
mer waves, panellists received other incentives, such as vouchers or a ballpoint pen (Becker 
et al. 2019). Furthermore, as in the previous waves, a sequential mixed-mode design was 
established. The eligible panellists were pushed towards the first survey mode, which was 
an online (web-based) mode (Callegaro et al. 2014), by a personalised advanced invitation 
letter that included “money in the hand” and that was sent by regular postal mail. Using the 
first-class postage option offered by Swiss Post, the A-post, it was guaranteed that eligible 
target persons would receive this letter the day after it was sent (on Saturday, with Friday 
as the day of invitation; see also Faught et  al. 2004). Panellists were informed that the 
panel study was financed by the Secretary of Education, Research and Innovation (SERI), 
a governmental agency, and that it was conducted always by one and the same researcher 
team at a cantonal university. One day later, they received the clickable URL and password 
to log on to the website by a personalised e-mail. If they did not start completing the ques-
tionnaire after three days, they received personalised reminders containing text and a link 
to the initial online survey. About two weeks after survey launch, nonrespondents were 
invited to take part in another survey mode, the CATI. If they did not react to call attempts 
and reminders, a traditional paper-and-pencil survey (PAPI) was offered as a final mode 
(Becker 2022). The last mode is not considered in the analysis due to the very low number 
of offers to the nonrespondents (less than 2 per cent of the invitees) and the very low num-
ber of questionnaires completed in the PAPI mode (Becker 2022).

3.2  Reminders

In the context of the sequential mixed-mode design of this panel study, multiple reminders 
were sent out to increase the response rate substantially. In the online mode, the person-
alised reminders were sent a few days after survey launch, i.e., after about four to five, 
seven to eight, and 10 to 11 days (i.e., at three-day intervals) (Archer 2007; Van Selm and 
Jankowski 2006: 447). The first reminder was a text sent by e-mail (Wave 7) or by SMS 
(Wave 8); the second reminder was an SMS or an e-mail (Waves 7 and 8); and the third 
reminder was an SMS (Waves 7 and 8) (Ashby et  al. 2007: 209; Virtanen et  al. 2007). 
In sum, in the initial survey mode, invitees could receive a maximum of three reminders 
according to a fixed schedule if they failed to start the online survey.

After about 12 days, nonrespondents received a prenotification for the CATI. The exact 
references on time and status were documented for each contact in this survey mode. In this 
survey mode, the nonrespondents received a reminder via SMS after three call attempts. 
This means that, in this survey mode, the number of reminders was not limited, and their 
timing was not standardised, in contrast to the initial online mode. Three weeks after sur-
vey launch, participants received a final e-mail reminding them to take part in the CATI.

The total fieldwork period lasted 40  days for the seventh wave and 52  days for the 
eighth wave. For comparative reasons, the multivariate analysis of the effect of remind-
ers on the survey participation of invitees is limited to a time interval of 40  days as an 
“observation window” for each of the waves. The impact of different durations of fieldwork 
periods potentially biasing model estimations is controlled for by this limitation, which 
makes comparisons between panel waves feasible. Finally, it is emphasised that some rare 
events took place after this time. In the context of a sequential mixed-mode survey with a 
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push-to-web method, the greatest dynamic in survey participation is observed during the 
initial stages of the fieldwork period (Becker 2022; Becker et al. 2019).

3.3  Dependent variables

Two dependent variables have been considered. The main dependent variable is a panel-
list’s survey response in one of either the online mode or the CATI mode across the two 
panel waves. In particular, the short- and long-term effects of reminders on the duration 
(measured on a daily basis) between the receipt of reminders and respondents’ beginning 
to fill out the questionnaire is of special interest. The response rate (RR1) is defined as the 
ratio of eligible units and their response in terms of starting and completing the online 
questionnaire or telephone interview (AAPOR 2016: 61).

In order to understand the necessity and selectivity of reminders, nonrespondents’ 
receipt of a reminder during the fieldwork period is considered as another dependent vari-
able. It is differentiated between the number and types of reminders (e-mails or SMS). Fur-
thermore, the timing of the reminders is considered, indicated by their transmission date 
and order. Finally, whether the reminders were sent to target persons in different survey 
modes is considered.

3.4  Independent variables

Regarding the panellists’ social characteristics, different time-constant sociodemographic 
characteristics of the panellists have been considered in order to control for their impact 
on the response to the invitation to participate in the survey, as well as to the reminders 
sent during the course of the fieldwork period. Based on previous studies that have found 
that women are more likely to respond to surveys than men (Keusch 2015: 186) and less 
likely to need reminders than men, the panellists’ gender (reference category: male) is 
used. Since there is consistent evidence that the socioeconomic conditions in which target 
persons have grown up (including welfare, integration, and the environment) affect their 
survey participation, their social origin is included in the multivariate analysis (Groves and 
Couper 1998: 30). Their social origin, correlating with computer literacy and openness to 
scientific surveys, is indicated by the class scheme suggested by Erikson and Goldthorpe 
(1992). This class scheme is a well-established concept in research into social stratifica-
tion and mobility to indicate the class position of employees and their families. The social 
classes are categorised by an employee’s market situation, employment relationship, and 
working conditions.

The education of a target person correlates positively with survey response rates. This 
correlation might also correspond with their computer literacy and language skills. The 
education of the panellists is measured by the school type—such as lower secondary 
schools with basic or intermediate requirements and pre-gymnasiums implying advanced 
requirements (reference category: miscellaneous school types such as integrative schools 
without selection)—in which they were enrolled at the end of their compulsory schooling. 
Target persons’ education is also positively correlated with appreciation of the utility of 
social–scientific research and information-gathering activities (Groves and Couper 1998: 
128), as well as with computer literacy. Panellists’ language proficiency is indicated by 
their standardised grade point average in the German language class (Wenz et al. 2021). In 
the survey research, it is supposed that a respondent’s personality traits—such as persis-
tence, control beliefs, and decisiveness—are correlated with their propensity to take part 
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in a survey (Saßenroth 2013; Marcus and Schütz 2005). It could also be proposed that they 
correlate with a panellist’s need for reminders (Becker 2022: 266, footnote 2).

3.5  Statistical procedures

Since participation in surveys are stochastic processes taking place across time, and 
because the stochastic effect of reminders takes time, statistical procedures of event history 
analysis are appropriate tools to estimate the occurrence of events, such as beginning to 
complete the questionnaire or the reaction of panellists to reminders they receive (Bloss-
feld et al. 2019; Becker et al. 2019). These procedures are applied to reveal endogenous 
and exogenous factors influencing the likelihood and timing of survey participation (before 
and after the receipt of reminders) and the receipt of reminders since survey launch, as 
well as the structure and timing of the short- and long-term effects of reminders on survey 
participation.

Different models of parametric estimations are utilised to analyse the time until interest-
ing events—such as receiving a reminder and survey participation—occur within the field-
work period. First of all, a piecewise constant exponential model is used to describe the 
hazard rates for the effect of reminders on a panellist’s survey participation—i.e., to reveal 
the effect of reminders on a panellist’s action relating to completing the questionnaire at 
each point in time during the fieldwork period. In general, the hazard rate r(t) is defined 
as the marginal value of the conditional probability of such an event occurring (namely 
the instantaneous rate for survey participation or receiving a reminder) in the time interval 
(t, t + Δt) , given that this event has not occurred before time t (Blossfeld et al. 2019: 29). 
According to Blossfeld et al. (2019: 124), the basic idea of piecewise constant rate analysis 
is to split the time axis into time periods (e.g., on a daily basis) and to assume that transi-
tion rates are constant in each of these intervals but can change between them. Using this 
procedure, it is possible to describe the effects of reminders for different samples of nonre-
spondents in different phases of the fieldwork period.

Second, for single events (such as survey participation) or repeated events (such as 
receiving reminders across the fieldwork period and their repeated or cumulative effects 
on panellists’ participation), the hazard rate is estimated on the basis of the exponential 
model:r(t|x(t)) = exp(��x(t)) , whereby x(t) is the time-dependent vector of exogenous var-
iables whose unknown coefficients β have to be estimated. To account for time-varying 
covariates, such as the number of reminders or their sustainable effects, the technique of 
episode splitting is used: i.e. the initial waiting time is split into sub-episodes on a daily 
basis. For each of these short sub-episodes, a constant hazard rate is assumed. By applying 
this procedure, it is possible to model step functions displaying the empirically observed 
hazard function for the entire process until a reminder is received, as well as until the 
occurrence of a reminder’s effect on an invitee’s survey participation.

Third, in the case of the overlapping offer of both survey modes during the fieldwork 
period about 12 days after survey launch, the competing risks in terms of receiving remind-
ers and participation in the online survey versus the CATI has to be considered. Therefore, 
the exponential model (including the episode splitting) is equivalent to the proportional 
cause-specific hazards model suggested by Kalbfleisch and Prentice (2002). The exponen-
tial model is applied for estimating the long-term effects of reminders across the entire 
fieldwork period. However, another approach—the subdistribution hazards approach of 
Fine and Gray (1999)—is often seen as the most appropriate method to use for analysing 
competing risks, and it is also applied for the empirical test of the hypotheses. By taking 
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competing risks into account, the coefficients estimated by the stcrreg module imple-
mented in the statistical package Stata can be used to calculate the cumulative incidence of 
participation in one of the survey modes (Austin and Fine 2017).

4  Empirical results

4.1  Description of patterns of reminders and responses in a sequential 
mixed‑mode design

As a first step, the piecewise constant exponential model is applied separately for both sur-
vey modes and waves to describe time-related patterns of response since survey launch, 
paying special attention to the timing and effect of reminders (Fig. 1).1 For both waves, 
there was a typical pattern of a declining response rate across the fieldwork period. The 
three vertical tightly dotted lines tag the point in time when the panellists remaining in the 
risk set for survey response because they had not yet responded received a personalised 

Fig. 1  Reminders and their effects on response rates in the online and CATI modes in Waves 7 and 8

1 The response rates were 76 per cent for Wave 7 and 81 per cent for Wave 8. In Wave 7, it took 11 days 
for half of the invitees to respond, while the median value – indicating the average duration until survey 
response – was seven days in Wave 8. After three days, 25 per cent, and after 34 days, 75 per cent of the 
invitees in Wave 7 had taken part in the survey, while in Wave 8 it took two and 26 days to realise the same 
response rates, respectively.
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reminder in the initial online mode. For these panellists who had not yet started completing 
the questionnaire, an immediate response to the reminders on the same day was observed.

In Wave 7, estimated by the life-table method, 68 per cent of invitees did not respond 
until they received a reminder five days after their invitation to participate in the survey. 
According to the observed hazard rate, the response rate has increased by about 10 percent-
age points. When the second reminder was sent after eight days, 57 per cent of invitees 
remained at risk of response; the response rate increased immediately by about 4 percent-
age points. After 11 days, the third and last reminder in the online mode was sent, with 51 
per cent of eligible panellists having postponed their response. This reminder resulted in 
an increase in the response rate of 7 percentage points. For Wave 8, a greater dynamic and 
different timing of survey responses was observed in the initial stage of the survey within 
the online mode. When the reminders were sent after four, seven, and 10 days, about 65 
per cent, 50 per cent, and 43 per cent of the invitees, respectively, had not yet responded 
up until these points in time. These reminders resulted in an increase in the response rate 
of about 18, 10, and 7 percentage points, respectively. The overall increase in the response 
rate observed for the same time the invitees received a reminder was about 21 percentage 
points in Wave 7 and 35 percentage points in Wave 8 for the invitees who did not respond 
until they received reminders. There was a decline in the number of invitees who received 
a reminder for each wave, as well as a decline in the potential effect of reminders on a pan-
ellist’s response.

At first glance, an immediate effect of reminders on a panellist’s response in the online 
mode might be obvious. The next steps of the analysis must test if there were systematic 
effects of reminders on an individual’s response. In other words, it is also interesting to see 
whether the reminders sent at later stages of the fieldwork period (i.e. during the second 
CATI mode) were significant for the survey response of the remaining nonrespondents. 
Before the effects of the reminders are analysed, it is necessary to understand which pan-
ellists received reminders that should have motivated them to respond to the invitation to 
participate in the survey.

4.2  Short‑ and long‑term effects of reminders on survey response

In line with the methodological research on reminders, it is found that reminders had posi-
tive and significant effects on panellists’ survey response in the sequential mixed-mode 
design (Fig. 2). First, by controlling for the target persons’ characteristics, it is found that 
for both survey modes reminders had an immediate effect on the response rate (see also 
Table 3 in the “Appendix”). This finding is in line with Hypothesis 1.

Additionally, in line with Hypothesis 2, it has to be stressed that the effects of the early 
reminders on the response rate were stronger than the effects of the late reminders.2 This 
is true for the online mode at the earlier stages of the fieldwork as well as for the CATI 
mode at later stages of the fieldwork. Second, it is also obvious that the reminders’ effects 
were limited to the local points at the time the reminders arrived, stressing their short-term 
effects. Third, the effect of the reminders faded with their number—i.e., the more remind-
ers an invitee had previously received, the lower the effect of the next reminder on their 

2 If one is interested in the question as to whether one of the two types of digital reminders, e-mail or SMS, 
works more effectively than the other, the answer is rather clear: it is not the type of reminders that counts 
but the timing of the reminders during the fieldwork period.
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survey response. In particular, this is obvious for the last reminders in the online and CATI 
modes. These results only partially confirm Hypothesis 3. Finally, it is worth noting that 
there were no systematic effects of the interaction between reminders and the target per-
sons’ characteristics on the survey response. Thus, the main effects of reminders seem to 
have been universal effects, which were invariant to a panellist’s characteristics. Therefore, 
it is found that it was not necessary to tailor personalised reminders to different groups 
within the eligible sample.

Finally, it is worth noting that there were no systematic effects of the interaction 
between reminders and the target persons’ characteristics on the survey response. Thus, the 
main effects of reminders seem to be universal effects, which were invariant to a panellist’s 
characteristics. Therefore, it is not necessary to tailor personalised reminders to different 
groups within the eligible sample.

The previous analysis focused on the short-term effect of reminders. In the next step, 
potential long-term effects of different reminders on the panellists’ propensity to respond 
are analysed. In order to capture a long-term effect, it is assumed that the reminder is not 
an event, in terms of treatment, but rather a state of being treated by a reminder. There-
fore, it is pretended for the next estimations that a reminder had a rather sustainable long-
term effect on the likelihood of a reminded panellist’s survey participation up to the arrival 
of the next reminder. In order to avoid multicollinearity of simultaneous treatments, it is 
assumed that the long-term effect of a reminder diminished when nonresponding invitees 
remained in the risk set for survey response received an additional reminder. Since remind-
ers in the online mode were sent at fixed points in time, the “sustainable” long-term effect 
is only considered for them. For the CATI mode, long-term effects were less likely for 
logical reasons. In the sequential mixed-mode design plus “push-to-web” strategy, the non-
respondents were invited to take part in the CATI mode since they had not replied to the 
previous reminders in the expected way. Explorative analysis provides evidence that there 
was no carry-over effect of reminders sent out in the initial stage of fieldwork in which only 
the online mode was accessible to the invitees. Therefore, the results for the CATI mode 
are reported for the sake of completeness.

The results of the estimations are straightforward (Table  1). In line with Hypothesis 
3, the short-term effects of reminders are revealed again for each of the survey modes. 

Fig. 2  Short-term effects of reminders on response rate (subdistribution hazards approach)
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Table 1  Short- and long-term effects of reminders on survey participation

Survey modes Each mode Online CATI

Models 11 2.12 2.22 2.32 3.11

Waves (Ref.: Wave 7)†
Wave 8 0.244 0.227 0.227 − 0.564

(0.041)*** (0.036)*** (0.036)*** (0.105)***
Social origin (Ref.: missing value)
Upper service class 0.271 0.213 0.213 0.152

(0.080)*** (0.063)*** (0.063)*** (0.188)
Lower service class 0.244 0.193 0.194 0.225

(0.075)** (0.060)** (0.060)** (0.174)
Routine non-manual employees 0.235 0.173 0.173 0.131

(0.071)*** (0.056)** (0.056)** (0.168)
Farmers, small proprietors 0.309 0.174 0.174 0.696

(0.100)** (0.080)* (0.080)* (0.212)**
Foremen, skilled manual workers 0.076 0.082 0.082 − 0.164

(0.077) (0.063) (0.063) (0.185)
Semi/unskilled manual workers 0.227 0.098 0.100 0.449

(0.098)* (0.082) (0.082) (0.232)
School type (Ref.: miscellaneous type)
Basic requirements − 0.325 − 0.289 − 0.290 − 0.165

(0.075)*** (0.064)*** (0.064)*** (0.166)
Extended requirements 0.208 0.171 0.170 − 0.078

(0.070)** (0.056)** (0.055)** (0.158)
Advanced requirements 0.797 0.578 0.577 0.140

(0.078)*** (0.059)*** (0.059)*** (0.212)
Other individual characteristics
Female 0.193 0.244 0.243 − 0.456

(0.041)*** (0.033)*** (0.033)*** (0.108)***
Language proficiency 0.139 0.125 0.125 − 0.033

(0.024)*** (0.019)*** (0.019)*** (0.054)
Persistence 0.041 0.039 0.039 − 0.050

(0.023) (0.019)* (0.019)* (0.056)
Control belief 0.036 0.026 0.026 0.029

(0.022) (0.018) (0.018) (0.054)
Decisiveness 0.050 0.056 0.056 − 0.033

(0.024)* (0.020)** (0.020)** (0.053)
Reminders†
Online: Reminder #1 (immediate) 0.878 1.140 0.966 0.966

(0.049)*** (0.112)*** (0.117)*** (0.117)***
Online: Reminder #2 (immediate) 0.602 0.702 0.635 0.635

(0.090)*** (0.127)*** (0.124)*** (0.124)***
Online: Reminder #3 (immediate) 0.380 0.249 0.266 0.266

(0.104)*** (0.122)* (0.119)* (0.119)*
Online: Reminder #1 (sustainable) − 0.307 0.758 0.430 0.430

(0.059)*** (0.159)*** (0.168)* (0.168)*
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Long-term effects of reminders on the responses of unassertive panellists are again found 
when the analysis focuses on the online mode. These results support Hypothesis 3 com-
pletely. Furthermore, the estimation for each of the survey modes again reveals that the 
short-term effects of each reminder in particular contributed significantly to an increased 
response rate (Model 1 in Table 2). The negative long-term effects of the first three remind-
ers indicates again that the treated individuals who were not motivated by these remind-
ers were less willing either to start completing the online questionnaire or to take part via 
CATI. The negative effect of both final reminders confirms Hypothesis 2 that panellists 
who postponed their survey response not only received many reminders but were also at 
highest risk of unit nonresponse. This result will be replicated if the estimations are con-
ducted separately for the survey modes.

In the case of the initial survey mode, which was the online mode, there is seemingly 
a gross long-term carry-over effect of the three reminders (Model 2.1). However, when 
controlling for an individual’s characteristics, this effect vanishes and there is no significant 
effect of the last reminder sent in the fieldwork period of the online mode (Model 2.2). 
The insignificant effect of the third reminder indicates that individuals who received this 
reminder were not more likely to respond at later stages when the CATI mode was offered 
to them up to the end of the fieldwork period.

This is also true when the reminders sent during the CATI mode are taken into account 
(Model 2.3). Panellists remaining in the risk set until they received the final reminder in 
the second survey mode were indeed not willing to take part in the survey. For reminders 
in the sequential mixed-mode design, it is obvious that their positive effects were limited to 
one of the modes. There was no cross-over effect whereby the reminders sent out initiated 
participation in the CATI mode and increased the target persons’ inclination to complete 
the online questionnaire. Overall, Hypothesis 2 is confirmed empirically, since there were 

Table 1  (continued)

Survey modes Each mode Online CATI

Models 11 2.12 2.22 2.32 3.11

Online: Reminder #2 (sustainable) − 0.098 0.879 0.557 0.556
(0.069) (0.221)*** (0.228)* (0.228)*

Online: Reminder #3 (sustainable) − 0.471 0.569 0.178 0.178
(0.090)*** (0.204)** (0.215) (0.215)

CATI: First reminder 0.356 − 0.230 0.994
(0.121)** (0.278) (0.172)***

CATI: Follow-up reminders − 0.374 0.209 0.965
(0.121)** (0.212) (0.181)***

CATI mode: Reminder − 0.262 − 0.449 0.406
(0.129)* (0.172)** (0.166)*

Number of episodes/cases 77,056 77,056 77,056 77,056 40,055
Number of cases 4986 4987 4987 4987 2033
Number of events/competing 3896 3483/414 3483/414 3483/414 414/529
Number of censored 1.090 1,090 1090 1090 1090
Wald  chi2 (d.f.) 1116.70 (24) 147.19 (6) 774.13 (21) 781.43 (24) 157.8 (19)

*  p < 0.05; ** p < 0.01; *** p < 0.001; β-coefficients, estimated by 1exponential model and 2competing risk 
model (with episode splitting in brackets: robust standard error); † time-varying covariates
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no cumulative or overlapping effects of multiple reminders sent out across the fieldwork 
period.

Finally, a robustness check of Model 2.2 in Table 1 is undertaken in order to demon-
strate that the long-term effect of the first reminders in the online mode is not a statis-
tical artefact based on the coding of the “long-term effect”. The results are depicted in 
Fig. 3. They demonstrate that there were indeed sustainable effects of the first reminders on 
the survey response across the entire fieldwork period. In the initial stage of the fieldwork 
period (which lasted about two weeks), it was found for Wave 7 that only the first reminder 
contributed to an increased response, in line with the researchers’ intentions. For Wave 8, 
however, the first two reminders had a positive short-term effect on survey response, while 
the third reminder had no significant effect on an invitee’s participation. In sum, Hypoth-
esis 3 on the short- and long-term effects of personalised digital reminders is confirmed 
again.

However, if the entire fieldwork period of the surveys is considered and the propor-
tional cause-specific hazards model is applied, it is found for Wave 7 that the first and third 
reminders sent within two weeks of survey launch resulted in a substantially increased 
response rate. The effect of the second reminder was statistically insignificant. In Wave 8, 
it is obvious that each of the three reminders contributed positively to a response rate that 
increased across the fieldwork period. Here, it is observed that the effects of the reminders 
faded with their frequency. Overall, the previous findings estimated by the competing risk 
models are valid. Indeed, there are long-term effects, but no effects of initial reminders on 
the survey responses at later stages crossed over the survey modes (Hypothesis 2).

This finding is not a statistical artefact based on the extended “observation window” 
catching the participation of those who postponed their response and neglecting addi-
tional reminders sent to the procrastinating invitees at later points in time. On the one 
hand, it has already been reported above that there are short- and long-term effects of 

Fig. 3  Long-term effects of reminders on response rates (coefficients estimated by competing risk models)
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reminders sent during the initial stage of the fieldwork (when only the online mode was 
offered to the panellists) on their survey response at later stages in the fieldwork period 
(when the CATI mode was also offered to them) (Model 2.3 in Table 1). On the other 
hand, this finding is reliable even when applied to separate estimations from each panel 
wave (Fig. 4). There are positive effects of the first three reminders on an invitee’s sur-
vey response for the online mode across the entire fieldwork period. In both waves, the 
reminders sent during the CATI mode had negative effects on the survey response dur-
ing the online mode. In sum, e-mails or SMS reminders improved response and the tim-
ing of the response; this is valid even for a long-running panel study using a sequential 
mixed-mode design.

The final analysis relates to those who might have been affected by the long-term 
effects of each of the reminders during the initial online mode (Table 2). By splitting 
the original episodes into sub-episodes by using the point in time when the nonrespond-
ing panellists received the reminder as the split threshold, each point in time of the 
fieldwork period during the online mode (limited to two weeks) is considered. For these 
points in time, the invitees who reacted immediately to the reminders they received are 
excluded from the risk set. First of all, it is obvious that the response decreases across 
the time intervals. Second, for each of the time intervals except the third, the response 
rate is higher in Wave 8 than in Wave 7. Third, the social selectivity of response regard-
ing the long-term effect of reminders vanishes for social origin, while the disparities in 
terms of educational level and language proficiency remain rather constant. The social 
selectivity of response initiated by the reminder diminishes across consecutive remind-
ers. Furthermore, there is no gender effect regarding the long-term effect of reminders. 
In sum, there is an indirect indication at least that the reminders did catch those individ-
uals with low levels of willingness to participate in the survey. However, regarding the 
long-term effect of reminders, it is again obvious that the better educated nonrespond-
ents in particular were more likely to be stimulated by the reminders.

When survey participation is a stochastic process, it might be proposed that panel-
lists with higher reading and computer literacy among the nonrespondents who post-
pone their response after the receipt of an electronic reminder will be more affected 
by the reminders. For the less-qualified target persons, however, the short-term and the 

Fig. 4  Reliability of long-term effects of reminders in the online mode only (exponential model)
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long-term effect of reminders are significantly lower compared to the same effect on 
socially privileged panellists. This finding contributes to the “education bias” identified 
in surveys.

5  Discussion and conclusion

In conjunction with research on the need for and effects of follow-up reminders, such as 
e-mails or SMS, on survey response, the aim of this contribution was to reveal the short-
term and long-term effects of such reminders on a multiple-wave panel study with a 
sequential mixed-mode design. On the one hand, the study analysed how long it took for 
nonrespondents to comply with the reminder and start taking part in the survey. On the 
other, it revealed how long a reminder was able to “remind” the postponing nonrespond-
ents to take part in one of the survey modes. In this way, this empirical study makes a sig-
nificant contribution regarding how to overcome both the nonresponse of survey invitees 
and panel attrition, which are major concerns of survey researchers (Dillman et al. 2014). 
In particular, by employing a longitudinal design, it was possible to evaluate the usefulness 
of digital follow-up reminders and their role as a powerful method to boost survey response 
rates in sequential mixed-mode surveys with a push-to-web methodology (Lynn 2020).

The empirical analysis was based on paradata on the fieldwork period for the two most 
recent panel waves of a multiple-wave panel study (see Kreuter 2013b). The target popula-
tion was juveniles born around 1997 and living in German-speaking cantons of Switzerland 
(Becker et al. 2020). The paradata were stored in an event-oriented design with exact time 
references for survey launch and survey participation, as well as for the timing of multiple 
reminders. This design allowed for fine-grained analysis by techniques (such as episode 
splitting and period-specific observation windows) and the statistical procedures of event 
history analysis (Blossfeld et al. 2019). This approach has the potential to detect more or 
less sustainable impacts of reminders on the timing of panellists’ responses. By applying 
longitudinal modelling of the receipt of reminders and the effects of those reminders on 
survey participation in an event-oriented design, the results avoid suffering from a quasi-
experimental design, or from biased estimates of the effects of reminders due to the social 
selectivity of receiving a reminder. The strength of the techniques and procedures that were 
applied is that there was no need for a correction of sample selection bias in order to reveal 
the “true” effect of the treatment by reminders.

The results confirm that multiple personalised reminders such as e-mails or SMS—
sent out early and frequently within a short period after the survey launch—are among 
the most successful techniques that can be used to increase the response rate of pan-
ellists. Taking into account the impact of prepaid monetary incentives, personalised 
cover letters, invitations by e-mail, and the push-to-web method, frequent reminders 
in a sequential mixed-mode approach indeed prevent panellists from postponing their 
response. On the one hand, as  in a previous study,  it was found that low-achieving 
target persons as well as panellists with a lower educational level and who come from 
socially disadvantaged social classes are more likely to need multiple reminders, per-
haps due to a higher burden of response as a consequence of limited reading and com-
puter literacy  (Becker 2022). On the other hand, previous research was confirmed: 
reminders have a short-term effect, resulting in the immediate response of the pan-
ellist receiving the reminders. This effect fades across the fieldwork period and with 
a greater number of reminders. Furthermore, long-term effects of former reminders 
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on the delayed response were also detected, although it is worth noticing that these 
were found to be smaller than the short-term effects. Overall, there were found to be 
no cumulative effects of reminders, and three reminders—sent out as early as after 
the request for participation—seem to have been sufficient for each of the survey 
modes used in this panel study. This finding suggests that when running a sequential 
mixed-mode design, survey researchers should send two or three reminders, at least, 
in each of the different survey modes. It should be noted here that the type of elec-
tronic reminder used does not matter, only its timing. With respect to the optimal tim-
ing for sending a follow-up, our results indicate that this depends on the duration of the 
fieldwork period: the shorter the anticipated fieldwork period, the lower the number of 
reminders that need to be sent out and the shorter the timespans between them should 
be. For online surveys, it seems evident that early reminders sent out three or four days 
after survey launch would be an optimal strategy. This is also true for multiple remind-
ers sent in a brief three-day sequence.

To answer, briefly, the question posed by Rao and Pennington (2013), “Should 
the third reminder be sent?”, the answer is clear: “Yes, of course!” Taking the long-
term effect of early reminders on a target person’s delayed response into account, it is 
obvious that each reminder (particularly the efficient and effective electronic remind-
ers) counts. This has been underestimated in previous studies that have run compar-
ative-static analyses or longitudinal analyses, which neglect the sustainable effect of 
reminders.

As our findings on this important issue in contemporary survey research are based on 
empirical evidence, and because the study’s hypotheses have been tested by longitudinal 
data and the statistical procedures of event history analysis, we are convinced of this 
study’s contribution to promote a better understanding of the impact of follow-ups in 
a sequential mixed-mode design. The study has also revealed the competing effects of 
other impacts on the effects of follow-ups on the response rate (Roth and BeVier 1998: 
113).

However, our study also has some serious limitations. First, despite our findings 
being in line with—and extending—previous findings, the external validity of the results 
is still not clear since our target population consisted specifically of juveniles who are 
“digital natives”. Nevertheless, there are “good” theoretical reasons to propose that the 
findings for this special population would be valid for other target groups since the num-
ber of individuals with advanced computer skills is increasing across birth cohorts. It 
is therefore proposed that the effects of reminders on social surveys are universal. Sec-
ond, due to missing information, we were not able to identify the social mechanisms 
of reminders (such as reciprocity, cognitive dissonance, subjective evaluation of addi-
tional benefits, decreasing cost of survey participation, and trust in social interaction) 
posited by RAT. In general, from the point of view of a direct and complete test of 
RAT, it must be emphasised that the arguments of these theoretical approaches seeking 
to explain survey participation consistently are still untested hypotheses (Becker et al. 
2019: 232; Becker and Glauser 2018: 89–90). To the best of our knowledge, there is no 
empirical evidence in survey research confirming these rational choice theories through 
a direct test. Therefore, the question of why nonrespondents react in a positive way to 
reminders, as anticipated by survey managers, is still open. Third, our study obtained 
no information on the subjective perceptions and evaluations of multiple reminders by 
the panellists who received at least one reminder. These data would be necessary to 
assess whether reminders sent out frequently in short sequences are useful for boosting 
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Table 3  Short-term effects of 
reminders on survey participation 
(subdistribution hazards 
approach)

Survey modes: Online CATI

Waves (Ref.: Wave 7)†

Wave 8 0.253 − 0.583
(0.033)*** (0.105)***

Gender (Ref.: male)
Female 0.244 − 0.458

(0.033)*** (0.108)***
Social origin (Ref.: missing value)
Upper service class 0.213 0.168

(0.063)*** (0.188)
Lower service class 0.192 0.227

(0.060)** (0.175)
Routine non-manual employees 0.173 0.156

(0.056)** (0.168)
Farmers, small proprietors 0.174 0.714

(0.080)* (0.212)***
Foremen, skilled manual workers 0.082 − 0.147

(0.063) (0.185)
Semi/unskilled manual workers 0.098 0.465

(0.082) (0.233)*
School type (Ref.: miscellaneous type)
Basic requirements − 0.289 − 0.195

(0.064)*** (0.167)
Extended requirements 0.171 − 0.092

(0.055)** (0.159)
Advanced requirements 0.579 0.133

(0.059)*** (0.212)
Other individual characteristics
Language proficiency 0.125 − 0.030

(0.019)*** (0.054)
Persistence 0.039 − 0.052

(0.019)* (0.055)
Control belief 0.026 0.028

(0.018) (0.054)
Decisiveness 0.056 − 0.039

(0.020)** (0.053)
Reminders†
Online mode: Reminder #1 (e-mail) 0.778

(0.085)***
Online mode: Reminder #2 (e-mail/SMS) 0.628

(0.124)***
Online mode: Reminder #3 (SMS) 0.269

(0.119)*
CATI mode: First reminder (SMS) 0.961

(0.172)***
CATI mode: Follow-up reminders (SMS) 0.923

(0.181)***
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the response rate or are counterproductive and seen as an additional burden by target 
persons.

Appendix

See Table 3.
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Table 3  (continued) Survey modes: Online CATI

CATI mode: Reminder (e-mail) 0.295
(0.165)

Number of episodes/cases 77,056/4986 38,022/1985
Number of events 3482 414
Number of censored/competing cases 1090/414 1090/481
Wald  chi2 (d.f.) 776.49 (18) 152.36 (18)

*p < 0.05; **p < 0.01; ***p < 0.001; β-coefficients, estimated by com-
peting risk model (with episode splitting in brackets: standard error)
† Time-varying covariates

https://www.swissubase.ch/en/catalogue/studies/10773/17907/overview
https://www.swissubase.ch/en/catalogue/studies/10773/17907/overview
https://doi.org/10.23662/FORS-DS-946-5
http://creativecommons.org/licenses/by/4.0/


Short‑ and long‑term effects of reminders on panellists’ survey…

1 3

References

AAPOR (The American Association for Public Opinion Research).: Standard Definitions: Final Disposi-
tions of Case Codes and Outcome Rates for Surveys (2016)

Andreß, H.-J., Golsch, K., Schmidt, A.W.: Applied Panel Data Analysis for Economic and Social Sur-
veys. Springer, Heidelberg (2013)

Archer, T.: Characteristics associated with increasing the response rates of web-based surveys. Pract. 
Assess. Res. Eval. 12, 1–9 (2007)

Ashby, R., Turner, G., Cross, B., Mitchell, N., Torgerson, D.: A randomized trial of electronic reminders 
showed a reduction in the time to respond to postal questionnaires. J. Clin. Epidemiol. 64, 208–212 
(2007)

Austin, P.C., Fine, J.P.: Practical recommendations for reporting Fine-Gray model analyses for compet-
ing risk data. Stat. Med. 36, 4391–4400 (2017)

Becker, R.: Have you ever seen the rain? The causal impact of the weather situation and the season on sur-
vey participation in a multi-wave panel study. SRM 15, 27–41 (2021)

Becker, R.: The effects of a special sequential mixed-mode design, and reminders, on panellists’ partici-
pation in a probability-based panel study. Qual. Quant. 56, 259–284 (2022)

Becker, R., Glauser, D.V.: Are prepaid monetary incentives sufficient for reducing panel attrition and 
optimizing the response rate? An experiment in the context of a multi-wave panel with a sequential 
mixed-mode design. Bull. Sociol. Methodol. 137, 74–95 (2018)

Becker, R., Möser, S.A., Glauser, D.V.: Cash versus vouchers versus gifts in web surveys of a mature panel 
study—main effects in a long-term incentives experiment across three panel waves. Soc. Sci. Res. 81, 
221–234 (2019)

Becker, R., Glauser, D.V., Möser, S.A.: Determinants of educational choice and vocational training opportu-
nities in Switzerland—empirical analyses with longitudinal data from the DAB panel study. In: McEl-
vany, N., Holtappels, H.-G., Lauermann, F., Edele, A., Ohle-Peters, A. (eds.) Against the Odds—(In)
Equity in Education and Educational Systems, pp. 125–143. Waxmann, Münster (2020)

Bethlehem, J., Cobben, F., Schouten, B.: Handbook of Nonresponse in Household Surveys. Wiley, Hoboken 
(2011)

Blossfeld, H.-P., Schneider, T., Doll, J.: Methodological advantages of panel studies. Designing the new 
National Educational Panel Study (NEPS) in Germany. J. Educ. Res. 1, 10–32 (2009)

Blossfeld, H.-P., Maurice, J.V., Schneider, T.: Education as a lifelong process. Z. Erzieh. 14, 19–34 (2011)
Blossfeld, H.-P., Rohwer, G., Schneider, T.: Event History Analysis with Stata. Taylor & Francis, London 

(2019)
Blumenberg, C., Menezes, A.M.B., Gonçalves, H., Formoso, A., Wehrmeister, F.C., Barros, F.C., Barros, 

A.J.D.: The role of questionnaire length and reminders frequency on response rates to a web-based 
epidemiologic study: a randomised trial. Int. J. Soc. Res. Methodol. 22, 625–635 (2019)

Callegaro, M., Baker, R., Bethlehem, J., Göritz, A.S., Krosnick, J.A., Lavrakas, P.J. (eds.): Online Panel 
Research: A Data Quality Perspective. Wiley, Hoboken (2014)

Cernat, A., Lynn, P.: The role of e-mail communications in determining response rates and mode of partici-
pation in a mixed-mode design. Field Methods 30, 70–87 (2018)

Chiu, I., Brennan, M.: The effectiveness of some techniques for improving mail survey response rates: a 
meta-analysis. Mark. Bull. 1, 13–18 (1990)

Cook, C., Heath, F., Thompson, R.L.: A meta-analysis of response rates in web- or internet-based surveys. 
Educ. Psychol. Measur. 60, 821–836 (2000)

Cook, J.V., O’Dickinson, H., Eccles, M.P.: Response rates in postal surveys of healthcare professionals 
between 1996 and 2005: an observational study. BMC Health Serv. Res. 9, 160 (2009)

Couper, M.P.: New developments in survey data collection. Ann. Rev. Sociol. 43, 121–145 (2017)
Crawford, S.D., Couper, M.P., Lamias, M.J.: Web surveys perceptions of burden. Soc. Sci. Comput. Rev. 19, 

146–162 (2001)
Deutskens, E., De Ruyter, K., Wetzels, M., Oosterveld, P.: Response rate and response quality of internet-

based surveys: an experimental study. Mark. Lett. 15, 21–36 (2004)
Dillman, D.A.: Mail and Internet Surveys: The Tailored Design Method. Wiley, New York (2000)
Dillman, D.A.: The promise and challenge of pushing respondents to the web in mixed-mode surveys. Surv. 

Methodol. 43, 3–30 (2017)
Dillman, D.A., Clark, J.R., Sinclair, M.D.: How prenotice letters, stamped return envelopes and reminder 

postcards affect mailback response rates for census questionnaires. Surv. Methodol. 21, 159–165 
(1995)

Dillman, D.A., Smyth, J.D., Christian, L.M.: Internet, Phone, Mail, and Mixed-Mode Surveys: The Tailored 
Design Method. Wiley, Hoboken (2014)



 R. Becker 

1 3

Erikson, R., Goldthorpe, J.H.: The Constant Flux. Clarendon Press, Oxford (1992)
Fan, W., Yan, Z.: Factors affecting response rates of the web survey: a systematic review. Comput. Hum. 

Behav. 26, 132–139 (2010)
Fang, J., Wen, C.: Predicting potential respondents’ decision to participate in web surveys. Int. J. Serv. Tech-

nol. Manag. 18, 16–32 (2012)
Faught, K.S., Whitten, D., Green, K.W., Jr.: Doing survey research on the internet: yes, timing does matter. 

J. Comput. Inf. Syst. 44, 26–34 (2004)
Fine, J.P., Gray, R.J.: A proportional hazards model for the subdistribution of a competing risk. J. Am. Stat. 

Assoc. 94, 496–509 (1999)
Fox, R.J., Crask, M.R., Kim, J.: Mail survey response rate. A meta-analysis of selected techniques for induc-

ing response. Public Opin. Q. 52, 467–491 (1988)
Glauser, D.: Berufsausbildung oder Allgemeinbildung. Springer, Wiesbaden (2015)
Göritz, A.S.: Determinants of the starting rate and the completion rate in online panel studies. In: Calle-

garo, M., Baker, R.P., Bethlehem, J.G., Göritz, A.S., Krosnick, J.A., Lavrakas, P.J. (eds.) Online Panel 
Research: A Data Quality Perspective, pp. 154–170. John Wiley & Sons, Hoboken (2014)

Göritz, A.S., Crutzen, R.: Reminders in web-based data collection: increasing response at the price of reten-
tion? Am. J. Eval. 33, 240–250 (2012)

Groves, R.M., Couper, M.P.: Nonresponse in Household Interview Surveys. Wiley, New York (1998)
Heberlein, T.A., Baumgartner, R.M.: The effectiveness of the Heberlein–Baumgartner models for pre-

dicting response rates to mailed questionnaires: European and US examples. Am. Sociol. Rev. 46, 
363–367 (1978)

Kalbfleisch, J.D., Prentice, R.L.: The Statistical Analysis of Failure Time Data, 2nd edn. Wiley, Hobo-
ken (2002)

Keusch, F.: How to increase response rates in list-based web survey samples. Soc. Sci. Comput. Rev. 30, 
380–388 (2012)

Keusch, F.: Why do people participate in web surveys? Applying survey participation theory to internet 
survey data collection. Manag. Rev. Q. 65, 183–216 (2015)

Koitsalu, M., Eklund, M., Adolfsson, J., Grönberg, H., Brandberg, Y.: Effects of pre-notification, invita-
tion length, questionnaire length and reminder on participation rate: a quasi-randomised controlled 
trial. BMC Med. Res. Methodol. 18, 1–5 (2018)

Kreuter, F.: Facing the nonresponse challenge. Ann. Am. Acad. Pol. Soc. Sci. 645, 23–35 (2013a)
Kreuter, F.: Improving surveys with paradata: introduction. In: Kreuter, F. (ed.) Improving Surveys with 

Paradata, pp. 1–9. Wiley, Hoboken (2013b)
Kunz, F.: Follow-ups in mail surveys. Empirical findings on the effects on the response rate, the 

responses and the sample composition. MDA 4, 127–155 (2010)
Little, R.J., Rubin, D.D.: Statistical Analysis with Missing Data, 3rd edn. Wiley, Hoboken (2019)
Lugtig, P.: Panel attrition: separating stayers, fast attriters, gradual attriters, and lurkers. Sociol. Methods 

Res. 43, 699–723 (2014)
Lynn, P.: Evaluating push-to-web methodology for mixed-mode surveys using address-based samples. 

Surv. Res. Methods 14, 19–30 (2020)
Malhotra, N., Miller, J.M., Wedeking, J.: The relationship between nonresponse strategies and measure-

ment error. In: Callegaro, M., Baker, R., Bethlehem, J., Göritz, A.S., Krosnick, J.A., Lavrakas, P.J. 
(eds.) Online Panel Research: A Data Quality Perspective, pp. 313–336. Wiley, New York (2014)

Manzo, A.N., Burke, J.M.: Increasing response rate in web-based/internet surveys. In: Gideon, L. (ed.) 
Handbook of Survey Methodology for the Social Sciences, pp. 327–343. Springer, New York 
(2012)

Marcus, B., Schütz, A.: Who are the people reluctant to participate in research? Personality correlates of 
four different types of nonresponse as inferred from self- and observer ratings. J. Pers. 73, 959–984 
(2005)

Millar, M.M., Dillman, D.A.: Improving response to web and mixed-mode surveys. Public Opin. Q. 75, 
249–269 (2011)

Misra, S., Stokols, D., Marino, A.H.: Descriptive, but not injunctive, normative appeals increase 
response rates in web-based surveys. J. Multi-Discip. Eval. 9, 1–10 (2013)

Muñoz-Leiva, F., Sánchez-Fernández, J., Montoro-Ríos, F., Ibáñez-Zapata, J.Á.: Improving the response 
rate and quality in web-based surveys through the personalization and frequency of reminder mail-
ings. Qual. Quant. 44, 1037–1052 (2010)

Petrovčič, A., Petrič, G., Lozar Manfreda, K.: The effect of e-mail invitation elements on response rate 
in a web survey within an online community. Comput. Hum. Behav. 56, 320–329 (2016)

Porter, S.R.: Raising response rates: what works? New Dir. Inst. Res. 121, 5–21 (2004)



Short‑ and long‑term effects of reminders on panellists’ survey…

1 3

Porter, S.R., Whitcomb, M.E.: The impact of contact type on web survey response rates. Public Opin. Q. 
67, 579–588 (2003)

Porter, S.R., Whitcomb, M.E., Weiter, W.H.: Multiple surveys of students and survey fatigue. New Dir. 
Inst. Res. 121, 63–73 (2004)

Rao, K., Pennington, J.: Should the third reminder be sent? The role of survey response timing on web 
survey results. Int. J. Mark. Res. 55, 651–674 (2013)

Roose, H., Lievens, J., Waege, H.: The joint effect of topic interest and follow-up procedures on the 
response in a mail questionnaire. An empirical test of the Leverage–Saliency theory in audience 
research. Sociol. Methods Res. 35, 410–428 (2007)

Roth, P.J., BeVier, C.A.: Response rates M HRM/OB survey research: norms and correlates, 1990–1994. 
J. Manag. 24, 97–117 (1998)

Sahlqvist, S., Song, Y., Bull, F., Adams, E., Preston, J., Ogilvie, D.: the iConnect Consortium: effect of 
questionnaire length, personalisation and reminder type on response rate to a complex postal sur-
vey: randomised controlled trial. BMC Med. Res. Methodol. 11, 62 (2011)

Saßenroth, D.: The Impact of Personality on Participation Decisions in Surveys. A Contribution to the 
Discussion on Unit Nonresponse. Springer, Wiesbaden (2013)

Sauermann, H., Roach, M.: Increasing web survey response rates in innovation research: an experimen-
tal study of static and dynamic contact design feature. Res. Policy 42, 273–286 (2013)

Schaefer, D.R., Dillman, D.A.: Development of a standard e-mail methodology: results of an experiment. 
Public Opin. Q. 62, 378–397 (1998)

Schirmer, J.: Ethical issues in the use of multiple survey reminders. J. Acad. Ethics 7, 125–139 (2009)
Schneider, T.: Longitudinal data analysis in the sociology of education: key concepts and challenges. In: 

Becker, R. (ed.) Research Handbook on the Sociology of Education, pp. 133–152. Edward Elgar Publ., 
Cheltenham (2019)

Shih, T.-S., Fan, X.: Comparing response rates in e-mail and paper surveys: a meta-analysis. Educ. Res. Rev. 
4, 26–40 (2009)

Singer, E.: Toward a benefit–cost theory of survey participation: evidence, further tests, and implication. J. 
off. Stat. 27, 379–392 (2011)

Svensson, M., Svensson, T., Hansen, A.W., Lagerros, Y.T.: The effect of reminders in a web-based interven-
tion study. Eur. J. Epidemiol. 27, 333–340 (2012)

TREE: Dokumentation zur 1. TREE-Kohorte (TREE1) 2000–2016. TREE, Bern (2016)
Van Mol, C.: Improving web survey efficiency: the impact of an extra reminder and reminder content on 

web survey response. Int. J. Soc. Res. Methodol. 20, 317–327 (2017)
Van Selm, M., Jankowski, N.W.: Conducting online surveys. Qual. Quant. 40, 435–456 (2006)
Virtanen, V., Sirkiä, T., Jokiranta, V.: Reducing nonresponse by SMS reminders in mail surveys. Soc. Sci. 

Comput. Rev. 25, 384–395 (2007)
Wagner, G. G., Frick, J. R., Schupp, J.: The German Socio-Economic Panel Study (SOEP) – Scope, evolu-

tion and enhancements. Schmollers Jahrbuch 127, 139–169 (2007)
Wenz, A., Al Baghal, T., Gaia, A.: Language proficiency among respondents: implication for data quality in 

a longitudinal face-to-face survey. J. Surv. Stat. Methodol. 9, 75–93 (2021)
Yammarino, F.J., Skinner, S.J., Childers, T.L.: Understanding mail survey response behaviour. Public Opin. 

Q. 55, 613–639 (1991)
Yu, J., Cooper, H.: A quantitative review of research design effects on response rates to questionnaires. J. 

Mark. Res. 20, 36–44 (1983)

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.


	Short- and long-term effects of reminders on panellists’ survey participation in a probability-based panel study with a sequential mixed-mode design
	Abstract
	1 Introduction
	2 Theoretical background
	2.1 How do multiple follow-ups work?
	2.2 How to explain the effects of multiple follow-ups?
	2.3 Which hypotheses are to be tested?

	3 Data, design, variables, and statistical procedures
	3.1 Data set and design
	3.2 Reminders
	3.3 Dependent variables
	3.4 Independent variables
	3.5 Statistical procedures

	4 Empirical results
	4.1 Description of patterns of reminders and responses in a sequential mixed-mode design
	4.2 Short- and long-term effects of reminders on survey response

	5 Discussion and conclusion
	References




