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Abstract: Panel data are indispensable for investigating causal relationships and answering longitudinal
guestions. However, it is controversial how the repeated survey of panel participants affects the quality
of panel data. The expected learning effect of repeated participation is called panel conditioning and can
have both positive and negative consequences for the validity of panel data. Sensitive items in particular
are expected to have an impact on the social desirability of the information provided. The available
evidence on conditioning effects for sensitive questions suggests different effects depending on the type
of question and has so far only been processed in the form of narrative reviews. In the present meta-
analysis, conditioning effects are examined on the basis of the available experimental evidence (154
effect strengths from 19 reports), depending on the type of question, as well as the frequency and
intervals between surveys (dosage effects). Standardized mean differences between experienced and
fresh participants are analyzed by multi-level meta-regressions. The effects of previous surveys on the
response behavior in subsequent waves are only minor. At present, it can therefore be assumed that the
quality of panel data is not influenced to a relevant extent by conditioning effects. Limits of the present
meta-analysis and relevant research gaps are discussed.
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Relevance and Effects of Panel Conditioning

Panel data are indispensable for answering longitudinal questions and drawing causal conclusions.
Because both their collection and the long-term maintenance of a participant pool are complex and
expensive, open panel infrastructures exist in many disciplines that take care of this and are available to
the research community. Examples are the GESIS Panel (Bosnjak et al., 2018), the Understanding
America Study (Alattar, Rogofsky, & Messel, 2018), KAMOS (Cho, LoCascio, Lee, Jang, & Lee, 2017) and
the LISS Panel (description of these infrastructures: Das, Kapteyn, & Bosnjak, 2018; Weil et al., in press).
Thus, resources are pooled and the objectivity of a survey is increased. A strengthening of such
infrastructures is also called for in psychology (Bruder, Goritz, Reips, & Gebhard, 2014).

In order to accompany the establishment and use of such a service at the ZPID - Leibniz Institute, the
guestion also arises which factors influence the quality of panel data. A known risk for the validity of
panel data is panel mortality (Sobol, 1959). In many cases, it can be assumed that the departure of panel
participants in later waves is related to relevant research variables and that the sample thus becomes
less representative of the population over time. Another potentially detrimental effect is known as panel
conditioning. This can have both positive and negative effects on data quality.
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Basically, panel conditioning describes a learning effect in panel studies that is related to response
behavior. It is assumed that experienced participants behave and respond differently than panelists who
are participating for the first time. In contrast to panel mortality, however, panel conditioning is not a-
priori associated with negative consequences for data quality. On the contrary, this effect may be based
on different mechanisms that can have both positive and negative effects on the validity of the data,
which are outlined here as examples along the relevant model of the survey process according to
Tourangeau, Rips, and Rasinski (2000). According to this model, at least four steps are necessary to
answer a question: Understanding the question, retrieving relevant information, processing and
evaluating the information, and selecting the appropriate response option.

Already the understanding of a question could be influenced by previous survey experiences. An
experienced participant perhaps understands both the question and the response options better, knows
the rules of the interview and identifies the instructions and their objectives more precisely. This
cognitive relief regarding the instructions could lead respondents to more often stating opinions instead
of selecting categories such as "don't know", especially in complex attitudinal questions (Binswanger,
Schunk, & Toepoel, 2013). Moreover, a survey can trigger reflection processes beyond the survey and
lead to greater attention to and discussion of survey issues (Sturgis, Allum, & Brunton-Smith, 2009). This
cognitive stimulation can change attitudes as well as knowledge (e.g. on demographic data such as
income; Fisher, 2019) and have an effect on data in subsequent waves. In addition to cognitive
stimulation related to survey topics, memory effects can also cause the reporting of more coherent
attitudes (Bergmann & Barth, 2018).

The processing and assessment of the retrieved information in subsequent waves can also be influenced
by previous surveys. In the case of a 'survey fatigue' that develops over time, test persons could try to
give satisfactory answers while keeping the cognitive burden and time expenditure of the survey low.
Krosnick (1991) calls this behavior satisficing. This also includes the so-called speeding (Schonlau &
Toepoel, 2015), a process of answering questions as quickly as possible without actually looking for the
most accurate answer.

The effort of the survey can furthermore be reduced by selecting a suitable answer. If respondents know
the rules of the interview from previous surveys, they can avoid follow-up questions, for example, by
answering filter questions negatively (Kreuter, McCulloch, Presser, & Tourangeau, 2011) or by reporting
a smaller social network and thus shorten the survey (Silber et al., 2019).

Since conditioning effects, e.g. with regard to social desirability, are to be assumed to a greater extent
for sensitive items, we concentrate on these in the present meta-analysis. An item can be classified as
sensitive if it possesses at least one of the following three characteristics (Tourangeau, Rips, & Rasinski,
2000): 1. question demands a socially undesirable answer (e.g.: Do you regularly consume illegal drugs?),
2. question is perceived as intrusive and private (e.g.: How many sexual partners have you had in the last
three years?), 3. question is particularly relevant in terms of data protection (e.g: Did you earn income in
the last year which you did not report to the tax office?).

The evidence on panel conditioning effects for sensitive questions suggests different directions of impact
in terms of data quality depending on the type of question. Due to the greater familiarity with the
interview situation, respondents fear fewer consequences and respond more honestly to attitude
guestions. Thus, less socially desirable responses can be expected among experienced participants
compared to new participants (e.g. Phillips & Clancy, 1972; Fowler, 1995; Nancarrow & Cartwright, 2007,



Binswanger, Schunk, & Toepoel, 2013). The first hypothesis thus assumes a reduction of social
desirability bias in attitudinal questions:

H1: Experienced panelists answer sensitive attitudinal questions less socially desirable than new
panelists.

In the case of socially undesirable behavior, it is argued that their reporting triggers negative emotions,
such as guilt, shame or fear, and thereby initiates a reflexive process that leads to the adaptation of
responses towards social conformity in subsequent waves (Baumeister, Vohs, DeWall, & Zhang, 2007).
Especially in studies on drug abuse among adolescents and young adults, evidence of this so-called
recanting effect is found (Percy et al., 2005). Already reported drug abuse is denied in subsequent waves
(Torche, Valenzuela, Warren, & Halpern-Manners, 2012). Similar effects have also been found in the
context of other sensitive behavioral issues (Williams, Block, & Fitzsimons, 2006; Fitzsimons & Moore,
2008; Halpern-Manners, Warren, & Torche, 2014). This leads to the assumption of an increase in social
desirability bias in sensitive behavioral questions with increasing survey frequency:

H2: Experienced panelists are more likely to respond socially desirable than new panelists when
it comes to sensitive behavioral questions.

A general assumption for conditioning effects, which applies to both attitudinal and behavioral items, is
the existence of dosage effects. That is:

H3: The more often the experimental group has already been interviewed, the stronger the
conditioning effect, i.e. the difference between the standardized mean values of experienced
and new participants.

H4: The greater the time interval from the previous survey, the weaker the conditioning effect.
Methods

In order to be able to draw causal conclusions on conditioning effects, (quasi-)experimental studies of
the response behavior in panel surveys are relevant for this meta-analysis. For this purpose, the
responses of a previously interviewed experimental group and a control group not yet conditioned by
interviewing must be compared at the same time. Both groups should have been surveyed about the
same sensitive items, so that the corresponding behavior or attitudes can be compared.

Information was extracted from the relevant studies on three levels: 1. general information on the study
report (author, year of publication), 2. description of the intervention (type of question, frequency of
interview), 3. quantitative results of both groups (mean values, proportional values, test statistics,
standard errors). A complete overview of all coding categories used is documented in Appendix 1.

A first literature search was conducted in December 2017 with the meta-search engine CLICsearch.
Appendix 2 lists all databases included in CLICsearch. Besides "panel conditioning", 15 synonymous
search terms were used (see Appendix 3). With the relevant articles identified after the first screening, a
manual forward and backward search was additionally performed. This means that all cited and all
referring literature entries were checked.

The calculated effect sizes are standardized mean differences. During coding and calculation, these are
directed in such a way that positive values indicate that experienced panelists respond less socially
desirable and negative values stand for a higher social desirability of the data in the test group. To test



the hypotheses accounting for the hierarchical data structure (several effect sizes were taken from the
same study, for example), multilevel meta-regressions are used (Van den Noortgate, Lépez-Lopez, Marin-
Martinez, & Sanchez-Meca, 2013). A multilevel model also makes it possible to explain the distribution of
variance in effect sizes by variables at different levels (Assink & Wibbelink, 2016). Appendix 4 documents
and explains why a three-level model was chosen for the present meta-analysis.

All analyses were performed with the R-package metafor, version 2.0-0 (Viechtbauer, 2010).
Results

A total of 2 355 articles were examined to see whether they met the inclusion criteria. On the basis of
the abstracts, 2 127 articles were excluded. The others were examined more closely and a further 209
items were not included in the meta-analysis due to the study design, the documentation of results or
the non-sensitivity of the reported items. The 19 reports finally selected contain 85 samples and 154
effect sizes. The corresponding literature selection steps can be found in the form of a PRISMA flowchart
(Moher, Liberati, Tetzlaff, & Altman, 2009) in Appendix 5.

Table 1 provides an overview of some characteristics of the 19 study reports included in the meta-
analysis. In addition to author and year of publication, it also shows how the total number of samples
and group comparisons are distributed among the publications. Most studies report results from a
maximum of two samples. The effects of behavioral questions were examined more frequently (n=116)
than those of attitudinal questions (n=38). Most studies were conducted in the USA. The mean
standardized mean differences at the study report level are mostly close to zero, so the difference
between control and experimental group is small. This finding speaks for no or only minor conditioning
effects. However, there are some studies that suggest medium to strong effects, both in the direction of
higher (negative SMD) and lower social desirability (positive SMD).

In order to quantify possible conditioning effects across all studies, meta-analyses were calculated with
three levels of analysis (sample variance of effect sizes, variance between effect sizes, and variance
between study reports).

((Table 1))

All estimated effects are very small (Ferguson, 2009) and not significant, as shown in Table 2. Across all
154 effect sizes, the mean SMD is positive. Experienced panelists thus answer less socially desirable than
new participants across all studies and question types. In Hypothesis 1, exactly this was assumed for
attitudinal questions. In fact, as expected, the sign of the estimated effect is positive for attitudinal
guestions, but the effect is not significant. Hypothesis 2, that expected a higher conformity with social
norms for behavioral questions in the experimental group, is also not confirmed. All in all, it can be
deduced that for behavioral and attitudinal questions no significant conditioning effects are to be
expected in panel surveys. The differences between the groups and thus also the influence of previous
surveys on data quality are very small.

((Table 2))



With hypotheses 3 and 4, dosage effects were established. On the one hand, conditioning effects should
become stronger through more frequent questioning (hypothesis 3). On the other hand, it was assumed
that the influence of previous interviews on the new measurement should decrease with increasing
distance between waves (hypothesis 4). To test hypotheses 3 and 4, the absolute SMD is used as the
effect size of interest. While in hypotheses 1 and 2 the direction of the differences between the groups
was of interest, hypotheses 3 and 4 only refer to the strength of the effects, i.e. the absolute differences
between the groups. The stronger the differences between the groups, the stronger the conditioning
effect and vice versa. Thus, for hypothesis 3, a positive sign for the effect of the frequency of questioning
can be expected. As the results in Table 3 show, the effect in the univariate random effects model is
close to 0 and not significant. Even in the full model, which also takes into account the timing of the
survey and the type of question, and in the model with interaction, the effect of the frequency of
previous surveys remains negligible.

((Table 3))

Hypothesis 4 predicts a weakening of the conditioning effect with a greater distance between the survey
waves. The results of the meta-regressions support this hypothesis. With greater distance between the
waves, the difference between the control and experimental group is smaller, which shows the negative
sign of the effect. This effect is also evident in the full model, in the case of attitudinal questions
somewhat more pronounced than for questions on behavior.

Discussion and Conclusions

Overall, the meta-analysis on conditioning effects on sensitive attitudinal and behavioral questions
allows the conclusion that previous surveys have only very little effect on the response behavior in
subsequent waves. The available evidence does not suffice to make clear statements about the direction
of the effects in relation to socially desirable response behavior. The assumption that the frequency of
the survey strengthens conditioning effects could also not be confirmed. However, larger intervals
between the surveys do indeed appear to have the presumed weakening effect on conditioning effects.
In general, especially when evaluating dosage effects, the limited nature of the available database must
be taken into account. There are hardly any planned experiments on conditioning effects in panels
(Struminskaya, 2016). Most studies use panel refreshments to compare new participants with those
already interviewed (Warren & Halpern-Manners, 2012). However, frequency and distances between
waves cannot be specifically varied. For example, about half of the 154 group comparisons in the meta-
analysis are based on experimental groups that were previously interviewed only once. Frequent
intervals between panels are one week, one month and one year. There are hardly any gradations in
between.

At present, no significant conditioning effects can be assumed in panel surveys. Panel-based surveys are
and remain an important data source for psychology. However, the minor effects of panel conditioning
found in the present analysis do not yet allow for final conclusions regarding the effects on the quality of
panel data. Only the effects on sensitive attitudinal and behavioral items were considered. The data
base on attitudinal items is already relatively limited, with 38 effect sizes from seven studies. Other types
of questions, such as demographic data that could be considered confidential or non-sensitive filter



guestions that could be answered incorrectly for strategic reasons in order to shorten the survey
duration, were not examined here.

Panel conditioning is diverse and can have different causes and effects. In order to be able to make far-
reaching statements about the quality and limitations of panel data, the various mechanisms must each
be considered individually. This requires further meta-analyses, which should examine different types of
guestions and also different conditioning effects. Especially for the thorough investigation of dosage
effects, which are particularly important for frequently surveyed populations such as participant pools of
online panels, experimental primary studies are required in addition to meta-analyses. These allow a
targeted variation of the survey dosage in order to close the gaps of previous research and to investigate
timing effects more precisely.
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