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Abstract 

It is often important to study people’s thoughts, feelings, and behaviors over time. To 

this end, researchers have relied on repeated cross-sectional studies, in which different 

people from the same population participate on different measurement occasions. 

Also, researchers have relied on panel studies, in which the same group of people 

participate on different measurement occasions. However, few studies have directly 

tested whether participants’ responses in repeated cross-sectional studies were similar 

to those found in panel studies. To address this gap, we compared the responses to 33 

items, 28 of which were further grouped into four aggregates (Affections, Worries, 

States, Health concerns), over eight weeks during the first COVID-19 lockdown in 

Denmark in a repeated cross-sectional study (overall N = 5,993, per measurement 

occasion 616 ≤ n ≤ 964) with the responses in a largely equivalent panel study (993 ≤ 

n ≤ 2,546 across measurement occasions). The study participants were randomly 

drawn from the same quota-representative participant pool and responded to the same 

items on the same measurement occasions. Results indicated a few differences 

between the study samples on the first measurement occasion (i.e., selection effects 

between studies). Further, we found statistical support for different trajectories in 21 

aggregates/items. However, visual inspection of the trajectories suggested subtle 

differences between the studies at large. The results thus raise awareness that the 

trajectories of people’s thoughts, feelings, and behaviors can differ between survey 

methods, especially when only a few measurement occasions are considered. 

Nevertheless, such differences might not be substantial over time. 

 

Keywords: repeated cross-sectional; panel; cohort, change; trajectories; COVID-19  
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Public Significance Statements 

Analyses comparing responses to 37 variables over eight weeks during the first 

COVID-19 lockdown in Denmark in a repeated cross-sectional study with the 

responses to the same variables in a panel study showed different trajectories in 21 

variables. However, in most cases, the differences were subtle over the eight-week 

study period. The results suggest being more cautious in generalizing trajectories of 

variables based on one study design and only a few measurement occasions. 
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Describing and explaining changes and trajectories of people’s thoughts, 

feelings, and behaviors are crucial in the clinical and health area, in psychology in 

general, as well as in the behavioral and social sciences more broadly. For instance, 

research highlighted the importance of considering changes in cognitive and 

metacognitive beliefs with regard to depression (Faissner et al., 2018), in levels of 

self-control with regard to crime and delinquency (Vazsonyi & Jiskrova, 2018), and in 

political trust with regard to trust in the press and vice versa (Hanitzsch et al., 2018).  

Recently, the outbreak and rapid spread of the novel coronavirus disease 2019 

(COVID-19) has underlined the importance of considering trajectories of people’s 

thoughts, feelings, and behaviors. Without an effective medication and/or vaccine 

against COVID-19 that is readily available for everyone, health and political 

authorities around the world have introduced and adapted various measures and 

recommendations aimed at curbing the spread of the virus (e.g., Cheng et al., 2020; 

WHO, 2021), while constantly considering the surrounding circumstances of the 

pandemic. Among other channels, such authorities have been informed by behavioral 

and social science research (e.g., Betsch, Wieler, et al., 2020; Habersaat et al., 2020; 

but see, e.g., IJzerman et al., 2020, for more cautious notes regarding the role of 

behavioral and social science research in informing decision makers). For instance, 

researchers have investigated trajectories of people’s responses to COVID-19, their 

well-being and coping strategies, and their acceptance of governmental measures 

introduced to fight the disease (e.g., Bierwiaczonek et al., 2020; Devaraj & Patel, 

2021; Fernández-Abascal & Martín-Díaz, 2021; Götmann & Becholdt, 2021; Riehm 

et al., 2021; Yang et al., 2021). To name a few examples, Luchetti et al. (2020) 

investigated the trajectory of loneliness in response to COVID-19 in the US, 

Planchuelo-Gómez et al. (2020) investigated trajectories of anxiety, depression, and 

https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57211681323&zone=
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stress during the COVID-19 lockdown in Spain, and Betsch, Korn et al. (2020) 

investigated the proportion of people who reported wearing face masks depending on 

changing policies in Germany. Overall, in discussing, introducing, or explaining 

adoptions of rules and recommendations for fighting COVID-19, decision makers 

have often referred to trajectories of citizens’ responses to the pandemic concerning, 

e.g., declining mental health or increasing pandemic fatigue due to longer and/or 

stricter rules and recommendations.  

Among the most powerful and widely used methods applied to investigate 

trajectories of people’s thoughts, feelings, and behaviors are repeated cross-sectional 

(RCS) and panel (or cohort) studies. In RCS studies, different groups (samples) of 

people stemming from the same population are invited to participate in assessments on 

different measurement occasions. In panel studies, the same group of people—the 

panel—is invited to participate in assessments on different measurement occasions. In 

both RCS and panel studies, trajectories are investigated by comparing the 

participants’ responses with the same variables across measurement occasions. A 

prominent example of an RCS study is the World Values Survey (e.g., Zhang, 2020), 

and a prominent example of a panel study is the Project Talent study (e.g., Chapman 

et al., 2019). Considering the COVID-19 study examples from above, Betsch, Korn et 

al. (2020) conducted an RCS study, whereas Luchetti et al. (2020) and Planchuelo-

Gómez et al. (2020) conducted panel studies. 

Both RCS and panel study designs have certain features, strengths, and 

limitations (e.g., Lebo & Weber, 2015; Menard, 2007; Trivellato, 1999) that 

potentially hamper a straightforward comparison of observed responses and their 

trajectories. For instance, most studies rely on voluntary participation, so participants 

might have different intrinsic or extrinsic motivations for self-selecting into an RCS 
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or panel study, especially because the latter require repeated participation. In this 

regard, strong intrinsic motivation and personal interest in the topic of investigation 

might be more important in inducing participants to join and remain in a panel study 

compared with the one-time participation in a cross-sectional study. Anticipating the 

greater effort in repeated participation, panel studies are often briefer, and they utilize 

larger extrinsic incentives (e.g., payment), which potentially affects the characteristics 

of the initial sample. 

The need for repetitive assessments might also affect participants’ responses in 

panel (but not RCS) studies, especially when similar measures are administered across 

measurement occasions. For instance, panel study participants might aim for 

consistency in their responses regardless of underlying “true” changes over time. In 

their responses, they might also cater to others’ expectations concerning changes in 

society (e.g., as expressed in public debates). In addition, they might feel that they 

know more about the study content because of being repeatedly exposed to respective 

measurements (e.g., Cook & Campbell, 1979; Menard, 2007; Trivellato, 1999). 

Because of the need to conduct repeated assessments, panel studies can also suffer 

from participants’ random dropouts, which reduce the sample size, and/or from 

selective dropouts, e.g., because some participants changed their attitudes toward the 

study content. If such dropouts are not controlled for, they limit the generalizability of 

the observed trajectories. In contrast, in RCS studies, the sample characteristics, 

including sample sizes and gender or age distributions, can be kept constant across the 

assessments. However, unobserved selection, cohort, societal, and/or time effects 

among the responders can threaten the comparability of RCS samples and 

assessments. Moreover, RCS studies do not allow for investigating trajectories or 

their drivers on an individual level, which is possible in panel studies. 
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On the one hand, these and other differences in the design might allow for 

insights into the generalizability of observed trajectories across RCS and panel 

studies. Some investigations have thus included conceptually related but non-similar 

RCS and panel studies. Sommet et al. (2018), for instance, used an RCS study (across 

countries) as well as a panel study to investigate the effects of income inequality on 

those facing financial scarcity. On the other hand, we did not identify investigations 

that critically evaluated the comparability of responses in RCS and panel studies. 

Specifically, we identified only one study in which the participants in an RCS and a 

panel study on the same research topic were randomly recruited from the same 

potential participant pool, participated in assessments on the same measurement 

occasions over the same study period, and responded to the same items. Therein, 

Caplan et al. (1994) compared the responses of women between 50 and 75 years of 

age concerning breast cancer screening, who had participated in either an RCS or a 

panel study on three measurement occasions (one in each of 1988, 1989, and 1990). 

The results indicated no strong differences between the samples. However, further 

and more comprehensive investigations of the comparability of responses in an RCS 

vs. a panel study are needed to assess the comparability of findings from RCS and 

panel studies concerning psychological and behavioral trajectories. Herein, we 

provide such an investigation, focusing on, for the time of the study, very relevant 

COVID-19-related variables. 

Specifically, in the present research, we compared the weekly responses to 33 

COVID-19 related items, 28 of which were further grouped into the aggregate 

constructs of Affections, Worries, States, and Health concerns, over an eight-week 

period during the first lockdown phase due to COVID-19 in Denmark, as observed in 

an RCS vs. panel study. Because of the implementation, adaptation, and retraction of 
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quite drastic rules and recommendations for fighting COVID-19 in this period (e.g., 

enforcing working from home; COVID-19 pandemic in Denmark, 2020), this period 

very likely allowed for observing changes in various psychological and behavioral 

characteristics. In addition to the timely importance of describing people’s responses 

to COVID-19 across relevant variables during this period, our study framework was 

particularly well suited to compare both potential selection effects between the 

different study designs and the observed trajectories: The study participants were 

randomly drawn from the same potential participant pool, and they responded to the 

same items on the same measurement occasions. Overall, the aim of this investigation 

was to shed light on the comparability of findings concerning trajectories in an RCS 

study and a largely identical panel study. Our results are important for researchers and 

practitioners who aim to generalize responses observed over time based on either an 

RCS or a panel study but who cannot be certain about whether—and, if so, how 

strongly—the sampling design itself would affect the observed responses. 

Open Science Statement 

This investigation was not pre-registered, and all analyses and results should 

thus be considered exploratory. Prior to the start of the data collection, a study 

protocol describing the general framework of both the RCS and the panel study was 

prepared (Böhm, Lilleholt, Zettler, et al., 2020). The analysis script and output 

(including further analyses) and the RCS data are available on the Open Science 

Framework (OSF): https://osf.io/sc4rg/. The panel data cannot be made publicly 

available because of data protection rights, but a similar synthetic data set (Nowok et 

al., 2016) is available on the OSF. A list of all administered items in the original 

Danish and a translated English version across all measurement occasions is available 

at 

https://osf.io/sc4rg/
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https://docs.google.com/spreadsheets/d/10TvgDYpPqIu0O5s8jx4TL0KF1NcfR9AUq

m4AqNU2Tyc/edit?usp=sharing. 

Methods 

Procedure and Participants 

 We compared the responses to 33 individual items and four aggregate 

constructs (see below) over a period of eight weeks in two studies, an RCS study and 

a panel study. Both studies constituted the COVID-19 Snapshot MOnitoring in 

Denmark (COSMO-Denmark; Böhm, Lilleholt, Meineche, et al., 2020). COSMO-

Denmark is part of the general COVID-19 Snapshot Monitoring initiative, which has 

monitored people’s reactions to COVID-19 and the means used to fight the disease in 

various countries (WHO Regional Office for Europe, 2020). The participants in both 

studies were randomly recruited from the same potential participant pool, which was 

obtained as follows: In 2018, following ethical and data protection approval, the first 

author received contact information from 100,136 Danish adult citizens via Statistics 

Denmark, a Danish governmental organization that collects and prepares statistical 

information about Denmark and Danish citizens (https://www.dst.dk/en). This 

potential participant pool was representative of the Danish adult population 

concerning the distribution of age and gender. 

Regarding the RCS study, each week between calendar weeks 13 and 20 of 

2020 (T1–T8), 5,000 people from this pool were randomly selected and invited to 

participate in an online survey about COVID-19. Regarding the panel study, in 

calendar week 13 of 2020, 15,000 people from the potential participant pool were 

randomly selected and invited to join a panel being weekly invited to one online 

https://docs.google.com/spreadsheets/d/10TvgDYpPqIu0O5s8jx4TL0KF1NcfR9AUqm4AqNU2Tyc/edit?usp=sharing
https://docs.google.com/spreadsheets/d/10TvgDYpPqIu0O5s8jx4TL0KF1NcfR9AUqm4AqNU2Tyc/edit?usp=sharing
https://www.dst.dk/en
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survey about COVID-19 over eight weeks, including calendar week 20.1 The 

invitations were sent to people’s official digital mailboxes in Denmark, which are 

called e-Boks (https://www.e-boks.com/danmark/en/). The invitations were sent either 

on Mondays (calendar weeks 14, 15, and 16-only RCS), Tuesdays (calendar weeks 

18, 19, 20), or Wednesdays (calendar weeks 13, 16-only panel, 17). The data 

collection was always closed on Sundays at midnight. The assessment period was 

during the first lockdown due to COVID-19 and its gradual reopening in Denmark 

(COVID-19 pandemic in Denmark, 2020). 

Participation in both the RCS study and the panel study was voluntary. Both 

the RCS and panel study participants were informed that the aggregated results of the 

studies were continuously made publicly available via 

https://cosmo.shinyapps.io/COVID_DK/ to inform the populace about Danish 

citizens’ responses to COVID-19. The RCS study participants received no (further) 

incentive, whereas the panel study participants could enter a lottery to win one of 30 

vouchers worth 2,000 DKK (approximately US $305 at the time of the study) each if 

they participated in at least six of the eight surveys. Only panel study participants at 

T1 (in calendar week 13), as indicated by providing informed consent, were invited to 

participate in the following surveys. Table 1 shows the sample characteristics of both 

the RCS and the panel participants, indicating that, overall, N = 5,993 and, on 

average, n = 749 people per measurement occasion (616 ≤ n ≤ 964) participated in the 

RCS study, and that the panel study consisted of N = 2,546 participants, with 993 ≤ n 

≤ 1,499 participants in each of the measurement occasions T2–T8. Notably, both 

studies showed—overall and on each measurement occasion—a largely balanced 

                                                 
1 Both studies have continued since these eight weeks, but with a lower frequency in assessments as 

well as more changes in the administered items. 

https://www.e-boks.com/danmark/en/
https://cosmo.shinyapps.io/COVID_DK/


CHANGE IN REPEATED CROSS-SECTIONAL & PANEL STUDIES                  11 

distribution of both age and gender that was representative of the Danish adult 

population (for comparison data, see 

https://www.dst.dk/en/Statistik/emner/befolkning-og-valg/befolkning-og-

befolkningsfremskrivning/folketal). In all analyses, age was considered a continuous 

variable, and gender was considered a binary variable (female or male, because of few 

observations of “other”).  

The online surveys were set up via www.formr.org (Arslan et al., 2019) and 

administered in Danish. On each measurement occasion, the RCS survey comprised 

more items than the panel survey did. The RCS surveys lasted around 25 min, and the 

panel surveys lasted around 10 min. In this investigation, we included all items that 

were assessed equally in both the RCS and the panel surveys on each measurement 

occasion. The reason for this approach was that because of the exploratory nature of 

our investigation, we did not want to preselect any variables.2 It should be noted that 

the participants could skip or miss answering single items, which resulted in missing 

data (see below). 

Measures 

 In this investigation, we considered 33 items, 28 of which were used further to 

create four aggregate constructs. All items were created ad hoc based on 

considerations regarding which variables might be interesting to follow during the 

COVID-19 pandemic in general and on suggestions by the leading COVID-19 

Snapshot Monitoring team (WHO Regional Office for Europe, 2020) in particular. 

                                                 
2 The only exception to this approach is that we did not consider two items that asked whether the 

participants (i) were infected or (ii) knew someone who had been infected with COVID-19. We 

excluded these items because one of the offered response options was not very meaningful in hindsight. 

Specifically, one response option read “Yes, but I have not been diagnosed” and “Yes, I know 

someone, but they have not been diagnosed yet,” respectively. Because of the lack of a diagnosis, it 

remained unclear whether the participants had been infected (or knew someone who was infected) or 

not—even though this was the question on the item.  

https://www.dst.dk/en/Statistik/emner/befolkning-og-valg/befolkning-og-befolkningsfremskrivning/folketal
https://www.dst.dk/en/Statistik/emner/befolkning-og-valg/befolkning-og-befolkningsfremskrivning/folketal
http://www.formr.org/
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Table S1 in the Supplemental Material shows the English translation of the 33 items 

and their respective response options, which were presented on either a 5- or 7-point 

Likert scale. Table 2 shows the item and scale characteristics, including skewness and 

kurtosis, of both the RCS study and the panel study at T1. As shown in Table 2, the 

responses revealed ceiling effects, especially in two items: Adherence 

(skewness/kurtosis = −3.04/14.23 in the RCS study and −3.10/15.52 in the panel 

study); and Knowledge (skewness/kurtosis = −2.24/7.64 in the RCS study, and 

−2.98/12.48 in the panel study). Thus, the results of these two variables should be 

interpreted with caution in particular, especially regarding the sample × time 

interaction effects. All other variables showed skewness values < |2.00|, and a few 

other variables showed kurtosis values > 2.00, but < 2.50. 

Stand-alone items. Five items stood for themselves in terms of that they were 

not aggregated further: Probability, i.e., the degree to which people found it likely to 

be infected with COVID-19 (response options ranging from 1 = “not very probably” 

to 7 = “highly probably”); Severity, i.e., the degree to which people thought that 

contracting the new coronavirus would be severe to them (from “not serious” to “very 

serious”); Avoidance efficacy, i.e., the degree to which people thought that it was easy 

for them to avoid COVID-19 (ranging from “very hard” to “very easy”); Adherence, 

i.e., the degree to which people reported following health recommendations to curb 

the spread of COVID-19 (from “not at all” to “greatly”); and Knowledge, i.e., how 

people evaluated their knowledge about how to protect themselves from COVID-19 

(from “very bad” to “very good”). 

 Affections. Specific affections surrounding COVID-19 were assessed via a 

semantic differential scale comprising nine items. Specifically, the instruction read, 

“The novel coronavirus (COVID-19) to me feels...,” and then nine different pairs on 
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the extreme poles of the 7-point Likert scale were presented to represent the following 

items: Novelty ( “new”; “old”), Spread pace (“to spread slowly”; “to spread fast”), 

Closeness (“close to me”; “far away from me”), Thinking (“like something I think of 

all the time”; “like something I do not think about at all”), Terrifying (“terrifying”; 

“not terrifying at all”), Worry (“like something to worry about”; “like something not 

to worry about”), Helplessness (“like something that makes me feel helpless”; “like 

something I can combat with my own actions”), Science (“not at all scientifically 

described”; “completely scientifically described”), and Media coverage (“overly 

covered in the media”; “not enough covered in the media”). In all analyses, the 

following items were recoded so that higher values indicated stronger affects in 

response to COVID-19: Novelty, Closeness, Thinking, Terrifying, Worry, 

Helplessness, and Science. We also built an aggregate across all affections 

(Affections-Overall). Across the eight measurement occasions, Cronbach’s alphas in 

this aggregate ranged from .61 ≤ α ≤ .68 in the RCS study and from .66 ≤ α ≤ .73 in 

the panel study.  

 Worries. Specific worries surrounding COVID-19 were assessed via eight 

items. The general instruction (for all items) read, “Crises often bring fear and worry. 

Right now, how much do you worry about?” The response scale ranged from 1 = “do 

not worry about it at all” to 7 = “worry about it a lot”. The specific items represent 

worries about Losing someone, Health care, becoming Unemployed, economic 

Recession, Small businesses go bankrupt, Blackouts, a shortage of Food supply, and 

society becoming more egoistic (Egoistic society). We also built an aggregate across 

all worry items (Worries-Overall), with higher values indicating higher worries. 

Cronbach’s alphas in the aggregate ranged from .65 ≤ α ≤ .71 in the RCS study and 

from .70 ≤ α ≤ .76 in the panel study. 
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 States. Specific states surrounding COVID-19 were assessed via six items on 

a response scale ranging from 1 = “not at all” to 5 = “extremely”. The six items 

represented states of being or feeling: Stressed, lonely (Loneliness), Isolated, bored 

(Boredom), Satisfied, and optimistic (Optimism). We again created an aggregate scale, 

in which higher values indicated less desirable states. We recoded the items Satisfied 

and Optimism. Cronbach’s alphas in the aggregate (States-Overall) ranged from .76 ≤ 

α ≤ .81 in the RCS study and from .77 ≤ α ≤ .86 in the panel study. 

 Health concerns. Finally, we assessed participants’ health concerns in five 

specific groups. Specifically, we asked the participants to indicate on a scale from 1 = 

“not at all” to 7 = “very much” the degree to which they were concerned about the 

health of people because of COVID-19 in their Neighborhood, Region, Country, in 

Europe (i.e., the continent in which the participants lived; Europeans), and in general 

(Humans). We again created an aggregate scale (Health concerns-Overall), with 

higher values indicating stronger health concerns. Cronbach’s alphas in the aggregate 

ranged from .91 ≤ α ≤ .93 in the RCS study and from .93 ≤ α ≤ .95 in the panel study. 

Analysis 

 The questionnaire items were treated as continuous, interval-scaled variables. 

Each variable was analyzed separately and summarized by its mean and standard 

deviation on each measurement occasion in each sample.  

Missing data. In both the RCS study and the panel study, participants could 

omit answering items. Moreover, in the panel study, some participants dropped out 

over time. Figure S1 in the Supplemental Material shows the missing data in both the 

RCS study and the panel study for all variables on all eight measurement occasions. 

The analysis output on the OSF shows the exact percentage of missing data for each 

considered variable on each measurement occasion. Regarding the panel study, the 
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percentage was in relation to the number of participants on the specific measurement 

occasion, and not the number of participants on the first measurement occasion, thus 

conceptually separating missing data from attrition and dropout in the panel. Note that 

quite a few participants in the RCS study did not provide their age, with missing data 

ranging from 16% to 43%. In the panel study, objective information about 

participants’ age and gender was accessible. The percentage of missing data was < 5% 

for all other variables with the following exceptions in the RCS study: Affections-

Overall (5.4%, fifth measurement occasion) and Worries-Overall (5.9% / 5.8% / 6.5% 

/ 5.2%, and 5.6% on the third / fifth / sixth / seventh, and eight measurement occasion, 

respectively). In the panel study, no item showed more than 5% of missing data on 

any measurement occasion; the highest number of omissions was in Affections-

Overall on the first measurement occasion (4.9%).  

All analyses were conducted twice, first based on the available data (as shown 

in the output file on the OSF) and second based on multiple imputation of missing 

responses, as reported herein. Separate imputation models were used for the RCS and 

the panel studies (Bell & Fairclough, 2014). In both samples, we considered the 

missing data to be missing at random (MAR). In the RCS sample, available data on 

age, gender, and all considered items (i.e., 33) on all measurement occasions were 

used in the imputation. In the panel sample, the same variables on each measurement 

occasion were used, as well as the data available for these variables on earlier 

measurement occasions. In both the RCS study and the panel study, 20 imputed data 

sets were generated, and Rubin’s (1987) rules were used to obtain pooled estimates of 

the effects of interest. 

Selection effects. Whereas the potential participants were randomly invited to 

the RCS or the panel study, those who decided to participate in the RCS study might 
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have differed from those who decided to participate in the panel study, which 

potentially resulted in some imbalance between the final samples. To investigate the 

selection effects—that is, whether people with different characteristics were more 

likely to follow the invitation to participate in the RCS or in the panel study—we 

conducted a LASSO regularized logistic regression (Tibshirani, 1996) to predict panel 

membership based on the demographic variables, the responses to the 33 items, and 

the two infection items (see Footnote 2) on the first measurement occasion.  

Attrition and dropout in the panel study. A Cox proportional hazards 

regression with LASSO regularization (R package glmnet; Friedman et al., 2010) was 

used to identify the demographic characteristics (i.e., gender, age, and education) and 

responses to the 33 items and the two infection items on the first measurement 

occasion, which increased the hazard of dropouts from the panel on the following 

measurement occasions, censoring the dropout time of participants who participated 

across all eight measurement occasions. 

 Comparison of trajectories. To assess whether responses in the RCS and the 

panel studies showed different trajectories across the eight weeks, a linear model with 

partially repeated measures was chosen that (i) reflects the dependency of the repeated 

measurements in the panel sample and (ii) treats the cross-sectional samples as 

independent observations. The model included fixed effects for age, gender, sample 

(RCS, panel), time (eight levels, one for each week), and interaction terms for sample 

× time. Different residual variances were allowed in the two studies, and a panel-

specific random intercept was allowed to account for the repeated measurement.  

To control for potential imbalances in the samples, we determined the 

propensity for panel membership using a logistic regression model with age and 



CHANGE IN REPEATED CROSS-SECTIONAL & PANEL STUDIES                  17 

gender (measured at the first measurement occasion) as predictors.3 Separate 

propensity score models were determined for each imputation, and the propensity 

score was added as a covariate to the regression analysis (Rosenbaum & Rubin, 

1983). The analyses were conducted using the R package lme4 (Bates et al., 2015), 

with the BOBYQA optimizer (Powell, 2009).  

Differences between the study samples are presented according to their 

original scale of measurement (except for the Affection items Novelty, Closeness, 

Thinking, Terrifying, Worry, Helplessness, and Science, which were all recoded), in 

addition to their 95% confidence intervals. In line with the exploratory nature of this 

investigation, we reported unadjusted p-values in the main analyses, and we did not 

correct the significance level of multiple group comparisons. Correspondingly, we do 

not describe specific findings concerning each variable or each week in detail, but 

instead focus on the overall picture. 

Results 

Selection Effects 

First, we investigated whether—and, if so, how—participants in the RCS 

study on the first measurement occasion differed from the participants in the panel 

study. The LASSO regularized logistic regression was used to predict panel 

membership by the demographic variables as well as the responses to the items on the 

first measurement occasion. The results indicated five relevant predictors: Probability 

(Odds Ratio (OR) = 0.96), Knowledge (OR = 1.17), Affections-Novelty (OR = 0.94), 

Affections-Spread Pace (OR = 0.91), and Affections-Worry (OR = 0.99). Thus, with 

each unit increase in Probability, Affections-Novelty, Affections-Spread pace, and 

                                                 
3 We did not include the T1 responses of our dependent variables in creating the propensity scores 

because this would have attenuated the differences in the dependent variables between the two samples, 

thus making it more challenging to investigate different trajectories between the samples. 
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Affections-Worry, there was a lower (4%, 6%, 9%, and 1%, respectively), whereas 

with each unit increase in Knowledge, there was a (17%) higher chance of 

participation in the panel compared with the RCS study on the first measurement 

occasion. 

In addition to the results of the LASSO regularized logistic regression 

analysis, three further findings provided insights into whether the participants in the 

panel study differed from the participants in the RCS study on the first measurement 

occasion. Table S2 in the Supplemental Material shows the regression estimates for 

the comparative analyses of the trajectories in the 33 items and the four aggregates 

(including the interaction effect of sample × time), controlling for age, gender, and 

propensity score. Therein, the estimates in the Sample row indicate whether there was 

a difference in the RCS and the panel samples on the first measurement occasion. The 

results indicated differences of p < .05 in 13 variables: Probability (p < .001), Severity 

(p < .001), Knowledge (p < .001), Affections-Overall (p < .001), Affections-Novelty (p 

< .001), Affections-Spread pace (p < .001), Affections-Closeness (p < .001), 

Affections-Thinking (p < .001), Affections-Terrifying (p = .020), Affections-Worry (p < 

.001), Affections-Helplessness (p = .009), Worries-Blackouts (p = .016), and Health 

concerns-Humans (p = .038).  

Further, Table S3 in the Supplemental Material shows the plain differences in 

terms of a t-test and accompanying Cohen’s d values in the 33 items plus the four 

aggregates between the RCS study and the panel study on all measurement occasions. 

Focusing on the first measurement occasion (T1), differences were significant at p < 

.01 in eight cases: Probability (d = 0.18), Knowledge (d = 0.24), Affections-Overall (d 

= 0.23), and the Affections items Novelty (d = 0.17), Spread pace (d = 0.25), 

Closeness (d = 0.17), Thinking (d = 0.15), and Worry (d = 0.13). Finally, Figure 1 
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shows the trajectories of all variables at a glance, and Figures S2–S38 in the 

Supplemental Material show the trajectories of each variable separately, based on the 

available, non-imputed data, and not considering any control variables. Focusing on 

the first measurement occasion, and thus basically visualizing the non-imputed values, 

there was little indication of strong selection effects between the two samples based 

on visual inspection; Affections-Spread pace showed the largest difference. 

In summary, only a few minor selection effects between the samples were 

found across all considered variables. Specifically, five variables were shown to be 

relevant predictors by the LASSO regularized logistic regression analysis of sample 

membership: Probability, Knowledge, Affections-Novelty, Affections-Spread pace, 

and Affections-Worry. As one would expect, observable differences in the T1 scores 

were also found among these variables (plus a few others). Regarding content, the 

results indicated that participants in the panel sample, compared with those in the 

RCS study on the first measurement occasion, perceived a lower risk of being infected 

with COVID-19. In addition, they thought they knew more about protecting 

themselves from the virus, and they felt that the virus was less novel, spread more 

slowly, and was less worrisome.  

Attrition and Dropout in the Panel 

We next considered attrition and dropout in the panel sample. The results of 

the Cox proportional hazards regression indicated that four variables at T1 increased 

the hazard of dropout on the following measurement occasions: lower age (Hazard 

Ratio = 0.997 per year of age); the highest educational level from a primary or high 

school (Hazard Ratio = 1.07); higher Worries-Unemployed (Hazard Ratio = 1.002 per 

unit increase); and higher levels of States-Stressed (Hazard Ratio = 1.01 per unit 

increase) increased the hazard of dropout over the eight-week study period. Overall, 
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because the effects of these variables were rather small, results did not indicate strong 

selective attrition (or dropout) in the panel sample. 

Comparison of trajectories 

Finally, we assessed whether the trajectories in the 37 variables (33 items plus 

four aggregates) differed between the RCS study and the panel study, while 

controlling for age, gender, and, via propensity score matching, baseline differences 

in the demographic variables of the two studies. The results of the corresponding 

regression analyses are shown in Table S2. Table 3 shows the results of the ANOVA-

like test of whether the trajectories differed across the eight weeks (i.e., sample × time 

interaction). 

As shown in Table 3, there were significantly different trajectories between the 

two studies in 21 variables (alpha = 5%, two-tailed): Probability (p < .001), Severity 

(p = .003), Avoidance efficacy (p < .001), Adherence (p < .001), Knowledge (p < 

.001), Affections-Overall (p < .001), Affections-Novelty (p < .001), Affections-Spread 

pace (p < .001), Affections-Closeness (p < .001), Affections-Terrifying (p < .001), 

Affections-Worry (p = .030), Affections-Science (p = .034), Affections-Media coverage 

(p = .007), Worries-Overall (p = .005), Worries-Health care (p = .002), Worries-

Recession (p = .003), Worries-Blackouts (p = .029), States-Loneliness (p = .036), 

States-Isolated (p < .001), Health concern-Region (p = .046), and Health concern-

Europeans (p = .044). In six variables, the effects were p > .05, but < .10: Worries-

Losing someone (p = .095), Worries-Food supply (p = .057), States-Boredom (p = 

.070), Health concerns-Overall (p = .078), Health concerns-Neighborhood (p = .070), 

and Health concerns-Country (p = .068). In the 10 remaining variables, there was no 

indication of differences in the trajectories between the RCS study and the panel study 

(.12 ≤ p ≤ .86). 
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Complementing the statistical analyses, the visual inspection of the trajectories 

of all variables across the eight-week study period and especially considering the 

entire potential response spectrum suggested rather subtle differences among the 

trajectories (Figure 1, Figures S2–S38). Keeping this in mind, the following are 

descriptions of the most striking differences in the variables. First, following T4, there 

was a much sharper decline in Probability in the RCS study compared with the panel 

study, which resulted in relatively large differences between the samples at T8, in 

which the participants in the panel study reported a higher likelihood of being infected 

with COVID-19 compared with the RCS participants. Second, there was a slight, 

gradual decrease in Knowledge in the panel study compared with a relatively steep 

increase between T4 and T5 in the RCS study. Nonetheless, differences between the 

studies in absolute terms were minor throughout the measurement occasions. The 

participants in the panel study reported slightly more knowledge at the beginning, and 

participants in the RCS study reported slightly more knowledge at the end. Third, 

there was a relatively steep decrease in Affections-Novelty between T3 and T4 in the 

RCS study, whereas there was a more gradual, continuous decrease in the panel study, 

and participants in the latter reported much lower feelings of novelty at T8. Fourth, 

there was a rather steep decrease in Worries-Health care between T3 and T4 in the 

panel study participants, whereas there was a more continuous decrease in the RCS 

study participants. Fifth, the trajectories in Affections-Closeness as well as Worries-

Recession often differed such that when there was an increase in the RCS study, there 

was a decrease in the panel study and vice versa. However, in both cases, absolute 

differences between the responses appeared to be minor throughout the measurement 

occasions, indicating that these different trajectories rather reflected an alignment of 

values. Finally, the participants in the panel study reported an increase in both States-
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Loneliness and States-Isolated between T2 and T3 and a continuous decrease in these 

states from that time onwards, whereas participants in the RCS study reported a 

relatively steep increase in these states between T5 and T6.  

Overall, the results of the statistical analyses and the corresponding 

visualization indicated several differences in the trajectories between the RCS study 

and the panel study, although the participants were randomly recruited from the same 

quota-representative potential participants’ pool and responded to the same items at 

the same points in time. From a larger perspective, however, differences in the 

trajectories were minor, especially in relation to the entire study period and the 

potential response spectrum. This underlines the need for caution in not over-

interpreting statistical differences between two measurement occasions within a 

sample or between two samples on the same measurement occasion. 

Discussion 

 Repeated cross-sectional and panel studies are often conducted to gain insights 

into important behavioral and psychological variables and trajectories, as in the 

COVID-19 pandemic (e.g., Betsch, 2020; Luchetti et al., 2020; Zettler et al., 2021). 

Although it is well-known that RCS studies and panel studies have different features, 

strengths, and limitations (e.g., Juodis, 2018; Lebo & Weber, 2015; Menard, 2007; 

Trivellato, 1999), such as the possibility of keeping sample characteristics constant 

across measurement occasions or concerning potential effects of participants in 

responding to similar items repeatedly, it is often (implicitly) assumed that both types 

of studies, in principle, allow for drawing similar general conclusions about variables 

in a population and how they change in the population over time. Accordingly, some 

previous studies have applied both RCS and panel studies to address a research topic 

(e.g., Butterworth et al., 2020; Sommet et al., 2018). 
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However, when both an RCS and a panel study have been applied, the studies 

have typically been considered complementary, and they differed in, e.g., when they 

were conducted, how the samples were recruited, or which exact items were 

administered. At the same time, to the best of our knowledge, few studies have been 

conducted that included both an RCS study and a panel study in which the 

participants were randomly recruited from the same potential participant pool and 

responded at the same time to the same items. In fact, we could identify only a study 

by Caplan et al. (1994), which compared women’s responses to breast cancer 

screening in either an RCS or a panel study. Consequently, little evidence exists 

regarding whether responses and trajectories thereof based on an RCS study or a 

panel study differ and, in turn, the extent to which findings based on one design, even 

when based on a largely representative and relatively large sample, could be 

generalizable. 

To address this issue, we compared the responses to 33 items and four 

aggregates and their trajectories over an eight-week period during the first COVID-19 

lockdown and the gradual reopening in Denmark (COVID-19 pandemic in Denmark, 

2020) in an RCS study with those of a panel study. Importantly, the participants were 

randomly invited from the same potential participant pool, which was representative 

of the Danish adult population in age and gender. The participants were invited to 

either the RCS or the panel study, and both measurement occasions and items were 

similar in both studies. We considered potential selection effects due to the study 

design: whether participants with certain characteristics were more likely to 

participate on the first measurement occasion of the RCS study or to join the panel 

study; selective dropout in the panel sample; and, most importantly, potentially 

different trajectories in the variables during the assessment period.  
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We found only slight support for selection effects between the studies. 

Affections-Spread pace and Knowledge were the strongest predictors found in the 

robust LASSO-based analysis. Regarding content, the results showed that participants 

who accepted the invitation to participate in the panel study, compared with those 

who accepted the invitation to participate in the RCS study on the first measurement 

occasion, believed that COVID-19 spread slower, and they self-ascribed more 

knowledge about protecting themselves against COVID-19. These findings seem 

difficult to interpret unambiguously, but they might be considered to indicate that 

people who accepted the panel invitation felt quite certain that they could participate 

in the panel study throughout the announced period without being infected by 

COVID-19.  

With regard to attrition and dropout in the panel study, we found that younger 

people, people with a primary or high school education, people who reported more 

worries about being unemployed (on the first measurement occasion), and people who 

reported higher levels of being stressed (on the first measurement occasion) were 

more likely to drop out. With caution, these findings might be interpreted from the 

perspective that those who struggled with the challenges of the lockdown during the 

first week and were afraid of being unemployed in particular were not motivated to 

continue their participation. Theoretically, it might be possible that selective dropout 

affected the differences in the trajectories between the samples. However, because 

only slight effects on selective dropout were found, it seems unlikely that selective 

dropout strongly affected the differences in the trajectories between the RCS study 

and the panel study. Nonetheless, future research might delve into whether selective 

dropout in a panel study might be intertwined with differences in trajectories between 

a RCS and a panel study. 



CHANGE IN REPEATED CROSS-SECTIONAL & PANEL STUDIES                  25 

Regarding the trajectories, the findings of unadjusted tests showed statistical 

support for different trajectories in approximately half of the considered variables. On 

the one hand, this might sound substantial, and the visual inspection of the trajectories 

indeed showed contrasting patterns between the studies on some measurement 

occasions (e.g., a much sharper in- or decrease in a variable in one study, or an 

increase in a variable between two measurement occasions in one study, and a 

decrease in this variable between these measurement occasions in the other study). On 

the other hand, most trajectories appeared remarkably similar from a larger 

perspective, especially in light of the potential response spectrum and the number of 

measurement occasions. For instance, contrasting patterns between two measurement 

occasions between the studies often resulted in the alignment of sample responses on 

one measurement occasion. Moreover, there was little indication that responses 

drifted apart between the two samples over three or more measurement occasions.  

One example of different trajectories between the studies could potentially be 

explained as follows: participants in the panel sample expressed declining novelty 

over measurement occasions, whereas this trend was less sharp in the RCS study, 

arguably because panel sample participants repeatedly responded to the COVID-19 

survey. Another trajectory that was visibly more clearly different was the relatively 

sharp decline in RCS participants’ estimation of how likely they were to be infected 

by COVID-19 after the fourth measurement occasion. A tentative explanation of this 

finding is that at this time point in the lockdown, it is possible that participants in the 

RCS study who had not known or heard of anyone being infected by COVID-19 were 

more likely to perceive COVID-19 as less risky and thus accepted the study 

invitation. In contrast, an increasing number of participants in the panel study had 
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probably known or heard of someone being infected with COVID-19, which had a 

weaker effect on their estimated probability to get infected.  

Implications and Limitations 

 Our study has several implications. Most importantly, the results suggest being 

cautious when changes in a variable between two (or a few) measurement occasions 

in one study build the basis for recommendations made to practitioners and policy 

makers. In fact, it is possible that the observed changes do not reflect “true” overall 

changes in a population but rather an alignment of values in a sample that was 

randomly drawn from a population with the values of the underlying population. 

Although this might sound trivial, the COVID-19 pandemic, and our investigation 

taking place in exactly this setup, highlights that caution is substantiated. Decision 

makers around the world have searched for data-based expertise regarding ways to 

fight the pandemic, and many behavioral and social scientists were also heard in this 

regard (e.g., Betsch, Wieler et al., 2020). But when giving such expertise, it is 

important to know the potential limitations of underlying data, and the results from 

the analyses herein show that one should not start interpreting data from only few 

measurement occasions as a general trend too easily. Somewhat relatedly, our 

findings showed slightly different response patterns between the RCS study and the 

panel study at the beginning of the assessments, which indicate some selection effects 

between the studies, and in the trajectories throughout. This further speaks against too 

easily generalizing patterns of trajectories based on one study or sample only.  

Nonetheless, it should be emphasized that in many variables there was no 

indication of selection effects or different trajectories between the samples. 

Furthermore, we did not observe in any of the 37 variables constantly different 

trajectories such that in one study there was a continuous increase and in the other 



CHANGE IN REPEATED CROSS-SECTIONAL & PANEL STUDIES                  27 

study a continuous decrease over the eight-week study period. Moreover, from a 

general perspective, the magnitude of the selection effects and the differences in the 

trajectories appeared to be subtle about all variables, all weeks, and the potential 

response spectrum. These findings indicate that trajectories observed in an RCS study 

could largely mirror trajectories observed in a panel study, and vice versa, especially 

when the focus is on a big picture across several variables and measurement 

occasions. In fact, if it were not relevant to investigate (drivers of) individual change, 

our results might be considered support for conducting RCS studies rather than panel 

studies, given that the latter are often more cumbersome in terms of maintaining high 

participation rates. In our panel study, for instance, we lost around 45% of the 

participants between the first and second measurement occasions and around 60% 

between the first and eighth measurement occasions.  

This notwithstanding, it could be speculated that the survey topic was one 

reason that substantial differences were not found in the trajectories between the two 

study designs at large. That is, for study populations in which the intrinsic motivation 

to respond to a survey is generally low, differences in trajectories between RCS and 

panel studies might be larger because a relatively low intrinsic motivation might be 

accompanied by stronger selection and selective dropout effects (e.g., more compliant 

participants rather staying in the panel). Because COVID-19 was the predominant 

topic at the time of our investigation, potential differences in the trajectories between 

the RCS and the panel studies thus might have been diminished.  

 Clearly, our study has some limitations. Most notably, we did not test potential 

drivers of differences between the RCS and panel studies to determine reasons for the 

different trajectories observed between the samples. Moreover, while our findings 

suggested some (minor) differences in trajectories, we could not find a clear pattern in 



CHANGE IN REPEATED CROSS-SECTIONAL & PANEL STUDIES                  28 

for which groups of variables different trajectories occurred. For example, the results 

of the Worries- or States-items were mixed. Relatedly, although we grouped some 

items into composite scores, our study was based on ad hoc, single-item measures, 

which had not been undergone very critical tests towards the validity of their 

questionnaire/test score interpretation. Concerning the analyses, we assumed the 

missing data were missing at random, which is an assumption that might not have 

been met. More generally, some statistically significant effects might have been false 

positives because we did not correct for multiple testing. However, it is unlikely that 

all findings indicating differences were spurious findings due to multiple testing. 

Combined with the explorative nature of our investigation, this all calls for more 

confirmatory research aiming to shed light on differences in trajectories between 

study populations. This notwithstanding, our findings clearly call for being more 

cautious in generalizing trajectories of variables based on one study design and only a 

few measurement occasions.  
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Table 1 

Sample Characteristics, Non-imputed Data 

 Invited  N (Response %)  Gender  Age (in years) 

     female male  M (SD); range 

Repeated cross-sectional study          

   T1 (calendar week 13, 2020) 4,999  964 (19%)  55.63% 45.37%  53.76 (15.81); 20-89 

   T2 (calendar week 14, 2020) 5,000   740 (15%)  56.64% 43.36%  54.68 (15.80); 20-84 

   T3 (calendar week 15, 2020) 5,000   730 (15%)  55.98% 44.02%  56.90 (15.78); 20-92 

   T4 (calendar week 16, 2020) 5,000   616 (12%)  52.76% 47.24%  54.98 (15.81); 19-88 

   T5 (calendar week 17, 2020) 5,000   719 (14%)  54.62% 45.38%  55.99 (15.61); 20-91 

   T6 (calendar week 18, 2020) 5,000   719 (14%)  55.37% 44.63%  56.97 (15.81); 20-91 

   T7 (calendar week 19, 2020) 5,001   725 (14%)  54.37% 45.63%  56.22 (15.28); 20-91 

   T8 (calendar week 20, 2020) 5,000   780 (16%)  51.93% 48.07%  57.20 (15.82); 20-92 

         

Panel study         

   T1 (calendar week 13, 2020) 15,001   2,546 (17%)  55.66% 44.34%  52.07 (16.60); 19-89 

   T2 (calendar week 14, 2020) 2,688   1,499 (56%)  58.17% 41.83%  52.60 (15.77); 19-89 

   T3 (calendar week 15, 2020) 2,688   1,444 (54%)  58.38% 41.62%  53.15 (15.76); 19-88 

   T4 (calendar week 16, 2020) 2,684   1,339 (50%)  56.98% 43.02%  53.94 (15.59); 19-89 

   T5 (calendar week 17, 2020) 2,684   1,274 (47%)  56.67% 43.33%  54.36 (15.48); 19-89 

   T6 (calendar week 18, 2020) 2,682   1,301 (49%)  57.57% 42.43%  54.62 (15.51); 19-89 

   T7 (calendar week 19, 2020) 2,680   1,351 (50%)  57.96% 42.04%  55.19 (15.23); 19-89 

   T8 (calendar week 20, 2020) 2,679   993 (37%)  55.99% 44.01%  55.16 (15.49); 19-89 

Note. In both the repeated cross-sectional study and the panel study, some invitations could 

not be delivered, probably because people had moved abroad or passed away since the contact 

information was retrieved; thus, the response rates are (slightly) underestimated. In the 

repeated cross-sectional study, the number of invited participants differed slightly from n = 

5,000 due to a typing error in creating the invitations for T1 and T7. A few panel participants 

requested via email not to be invited any longer, explaining the differences in the number of 

invited people between T3 and T4, T5 and T6, T6 and T7, and T7 and T8, respectively. 
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Table 2 

Item/Scale Characteristics at the First Measurement Occasion, Imputed Data 

  Repeated cross-sectional study – T1  Panel study – T1 

Variable m α M (SD) Skewness Kurtosis  α M (SD) Skewness Kurtosis 

Probability 1 - 3.93 (1.52) 0.20 −0.53  - 3.66 (1.53) 0.23 −0.54 

Severity 1 - 3.70 (1.84) 0.21 −1.04  - 3.87 (1.91) 0.12 −1.14 

Avoidance efficacy 1 - 4.36 (1.34) −0.17 −0.23  - 4.39 (1.42) −0.18 −0.41 

Adherence 1 - 6.59 (0.75) −3.04 14.23  - 6.61 (0.72) −3.10 15.52 

Knowledge 1 - 6.22 (0.99) −2.24 7.64  - 6.45 (0.93) −2.98 12.48 

           

Affections-overall 9 .68 4.75 (0.79) −0.41 0.00  .66 4.57 (0.75) −0.31 0.27 

   Novelty
x
 1 - 5.89 (1.42) −1.16 0.65  - 5.65 (1.39) −0.80 −0.12 

   Spread pace 1 - 6.06 (1.30) −1.56 2.20  - 5.72 (1.36) −1.17 1.08 

   Closeness
x
 1 - 4.77 (1.56) −0.35 −0.52  - 4.51 (1.48) −0.24 −0.48 

   Thinking
x
 1 - 5.23 (1.32) −0.58 −0.19  - 5.03 (1.28) −0.49 −0.18 

   Terrifying
x
 1 - 4.76 (1.74) −0.50 −0.62  - 4.60 (1.68) −0.38 −0.74 

   Worry
x
 1 - 5.64 (1.55) −1.22 0.83  - 5.44 (1.55) −1.07 0.54 

   Helplessness
x
  1 - 3.66 (1.71) 0.33 −0.80  - 3.52 (1.59) 0.41 −0.57 

   Science
x
 1 - 3.50 (1.50) 0.31 −0.43  - 3.44 (1.43) 0.30 −0.36 

   Media coverage 1 - 3.23 (1.30) −0.04 −0.03  - 3.21 (1.24) −0.01 0.01 

           

Worries-overall 8 .67 4.31 (0.98) 0.05 0.13  .70 4.25 (0.96) 0.04 −0.05 

   Losing someone 1 - 5.31 (1.89) −0.93 −0.31  - 5.25 (1.81) −0.85 −0.36 

   Health care 1 - 5.79 (1.35) −1.32 1.65  - 5.81 (1.31) −1.32 1.66 

   Unemployed 1 - 2.70 (2.06) 0.89 −0.62  - 2.63 (2.02) 0.95 −0.49 

   Recession 1 - 5.26 (1.67) −0.94 0.19  - 5.17 (1.63) −0.86 0.01 

   Small businesses 1 - 5.62 (1.46) −1.20 1.11  - 5.55 (1.46) −1.17 1.02 

   Blackouts 1 - 2.63 (1.96) 0.96 −0.35  - 2.46 (1.79) 1.08 0.06 

   Food supply 1 - 2.82 (1.81) 0.78 −0.47  - 2.72 (1.70) 0.80 −0.33 

   Egoistic society 1 - 4.37 (1.91) −0.30 −1.02  - 4.39 (1.79) −0.26 −0.94 

           

States-overall 6 .76 2.46 (0.80) 0.40 −0.31  .77 2.48 (0.78) 0.33 −0.42 

   Stressed 1 - 2.35 (1.27) 0.53 −0.88  - 2.41 (1.26) 0.40 −1.04 

   Loneliness 1 - 2.10 (1.23) 0.75 −0.65  - 2.15 (1.19) 0.68 −0.66 

   Isolated 1 - 2.97 (1.33) −0.08 −1.15  - 2.99 (1.29) −0.15 −1.13 

   Boredom 1 - 2.27 (1.32) 0.62 −0.91  - 2.25 (1.27) 0.61 −0.84 

   Satisfied
y
 1 - 3.56 (0.93) −0.50 0.02  - 3.52 (0.92) −0.47 −0.08 

   Optimism
y
 1 - 3.37 (0.96) −0.37 −0.14  - 3.43 (0.92) −0.35 −0.09 

           

Health concerns-overall 5 .92 5.94 (1.14) −1.19 1.53  .93 5.84 (1.11) −1.04 1.28 

   Neighborhood 1 - 6.03 (1.30) −1.58 2.36  - 5.93 (1.26) −1.43 2.15 

   Region 1 - 6.02 (1.27) −1.49 2.10  - 5.91 (1.24) −1.33 1.85 

   Country 1 - 6.05 (1.20) −1.43 2.07  - 5.95 (1.18) −1.27 1.90 

   European 1 - 5.72 (1.37) −1.07 0.83  - 5.67 (1.29) −0.90 0.50 

   Humans 1 - 5.87 (1.35) −1.29 1.44  - 5.75 (1.35) −1.15 1.19 

Note. T1 = first measurement occasion (calendar week 13, 2020), m = number of items, α = 

Cronbach’s alpha, M = mean, SD = standard deviation, x = item was recoded for all analyses, y 

= item was recoded for the aggregate only. The range of all variables was from 1 to 7, except 

for the States variables, which ranged from 1 to 5.  
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Table 3 

Type I ANOVAs Testing for Overall Differences between the Repeated Cross-sectional and Panel Samples across the Eight Weeks, Imputed Data 

 Probability Severity Avoidance efficacy Adherence Knowledge 

Effect F p F p F p F p F p 

Age F(1,155) = 472.78 < .001 F(1,410) = 1567.69 < .001 F(1,98) = 121.93 < .001 F(1,191) = 426.79 < .001 F(1,872) = 106.36 < .001 

Gender F(1,452) = 0.00 .98 F(1,3316) = 0.09 .76 F(1,413) = 0.02 .90 F(1,2857) = 242.73 < .001 F(1,1392) = 200.56 < .001 

PS F(1,21) = 2.42 .13 F(1,21) = 2.19 .15 F(1,2568) = 0.26 .61 F(1,76) = 2.06 .16 F(1,42) = 1.60 .21 

Sample F(1,409) = 11.69 < .001 F(1,786) = 138.41 < .001 F(1,1483) = 8.48 .004 F(1,428) = 33.29 < .001 F(1,696) = 2.37 .12 

Time F(7,434) = 43.77 < .001 F(7,438) = 17.72 < .001 F(7,405) = 12.21 < .001 F(7,403) = 93.15 < .001 F(7,537) = 8.32 < .001 

Sample × Time F(7,5158) = 23.16 < .001 F(7,5357) = 3.12 .003 F(7,3185) = 5.47 < .001 F(7,3054) = 8.83 < .001 F(7,6383) = 26.98 < .001 
     

 
     

 Affections 

 Overall Novelty Spread Pace Closeness Thinking 

Age F(1,363) = 3.28 .071 F(1,141) = 209.35 < .001 F(1,140) = 5.61 .019 F(1,436) = 75.38 < .001 F(1,243) = 14.99 < .001 

Gender F(1,1470) = 207.48 < .001 F(1,869) = 62.12 < .001 F(1,343) = 5.83 .016 F(1,911) = 42.76 < .001 F(1,791) = 138.64 < .001 

PS F(1,134) = 0.01 .92 F(1,168) = 0.00 .97 F(1,364) = 0.16 .69 F(1,22) = 2.44 .13 F(1,121) = 0.01 .93 

Sample F(1,1231) = 44.41 < .001 F(1,286) = 231.07 < .001 F(1,687) = 57.58 < .001 F(1,611) = 2.14 .14 F(1,1709) = 69.41 < .001 

Time F(7,387) = 235.09 < .001 F(7,403) = 149.55 < .001 F(7,527) = 172.09 < .001 F(7,394) = 56.53 < .001 F(7,591) = 149.31 < .001 

Sample × Time F(7,8417) = 5.21 < .001 F(7,3615) = 5.24 < .001 F(7,6532) = 10.90 < .001 F(7,5223) = 6.17 < .001 F(7,8734) = 0.47 .86 
           

 Affections 

 Terrifying Worry Helplessness Science Media Coverage 

Age F(1,252) = 254.75 < .001 F(1,246) = 65.40 < .001 F(1,526) = 78.81 < .001 F(1,226) = 224.39 < .001 F(1,360) = 2.11 .15 

Gender F(1,2404) = 173.57 < .001 F(1,1081) = 237.14 < .001 F(1,2524) = 58.15 < .001 F(1,713) = 1.24 .27 F(1,756) = 102.74 < .001 

PS F(1,27) = 0.96 .34 F(1,26) = 0.68 .42 F(1,21) = 1.44 .24 F(1,63) = 1.40 .24 F(1,24) = 1.40 .25 

Sample F(1,1248) = 2.47 .12 F(1,589) = 6.50 .011 F(1,831) = 0.84 .36 F(1,481) = 16.68 < .001 F(1,338) = 22.75 < .001 

Time F(7,439) = 12.21 < .001 F(7,386) = 55.79 < .001 F(7,417) = 20.59 < .001 F(7,399) = 6.25 < .001 F(7,498) = 3.54 .001 

Sample × Time F(7,5972) = 4.06 < .001 F(7,5348) = 2.22 .030 F(7,6351) = 1.23 .28 F(7,4916) = 2.17 .034 F(7,8543) = 2.77 .007 
           

 Worries 

 Overall Losing someone Health care Unemployed Recession 

Age F(1,451) = 50.87 < .001 F(1,296) = 123.26 < .001 F(1,400) = 35.49 < .001 F(1,448) = 591.78 < .001 F(1,535) = 0.45 .50 

Gender F(1,5375) = 16.82 < .001 F(1,1734) = 142.06 < .001 F(1,1035) = 115.55 < .001 F(1,2450) = 11.77 < .001 F(1,1379) = 2.63 .10 

PS F(1,22) = 1.02 .32 F(1,20) = 1.47 .24 F(1,24) = 0.99 .33 F(1,20) = 2.56 .13 F(1,172) = 1.21 .27 

Sample F(1,2122) = 3.95 .047 F(1,931) = 0.38 .54 F(1,410) = 41.98 < .001 F(1,2767) = 0.00 .96 F(1,2164) = 0.03 .87 

Time F(7,436) = 162.80 < .001 F(7,447) = 5.26 < .001 F(7,393) = 317.50 < .001 F(7,449) = 2.55 .014 F(7,607) = 15.19 < .001 

Sample × Time F(7,12006) = 2.92 .005 F(7,8674) = 1.74 .095 F(7,4270) = 3.20 .002 F(7,6141) = 1.28 .26 F(7,8468) = 3.14 .003 
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Table 3 (continued) 

Type I ANOVAs Testing for Overall Differences between the Repeated Cross-sectional and Panel Samples across the Eight Weeks, Imputed Data 

 Worries  

 Small businesses Blackouts Food supply Egoistic society  

Effect F p F p F p F p   

Age F(1,203) = 204.38 < .001 F(1,455) = 367.76 < .001 F(1,235) = 41.76 < .001 F(1,278) = 63.49 < .001   

Gender F(1,3235) = 15.57 < .001 F(1,1520) = 0.70 .40 F(1,846) = 1.88 .17 F(1,2367) = 4.69 .030   

PS F(1,132) = 0.04 .85 F(1,20) = 2.20 .15 F(1,21) = 1.36 .26 F(1,20) = 1.54 .23   

Sample F(1,1020) = 0.98 .32 F(1,703) = 11.89 < .001 F(1,685) = 5.27 .022 F(1,361) = 11.55 < .001   

Time F(7,398) = 10.97 < .001 F(7,475) = 58.76 < .001 F(7,465) = 101.93 < .001 F(7,446) = 5.95 < .001   

Sample × Time F(7,5326) = 1.64 .12 F(7,9091) = 2.23 .029 F(7,7705) = 1.96 .057 F(7,7688) = 0.87 .53   
           

 States 

 Overall Stressed Loneliness Isolated Boredom 

Age F(1,484) = 572.91 < .001 F(1,277) = 834.40 < .001 F(1,357) = 277.67 < .001 F(1,525) = 324.71 < .001 F(1,195) = 508.34 < .001 

Gender F(1,6626) = 48.37 < .001 F(1,3716) = 49.32 < .001 F(1,3522) = 21.83 < .001 F(1,1689) = 56.79 < .001 F(1,3730) = 4.21 .040 

PS F(1,25) = 3.63 .068 F(1,109) = 0.16 .69 F(1,22) = 3.63 .070 F(1,23) = 3.01 .097 F(1,21) = 3.02 .097 

Sample F(1,1185) = 2.67 .10 F(1,2247) = 8.37 .004 F(1,1254) = 13.73 < .001 F(1,675) = 1.31 .25 F(1,1034) = 1.45 .23 

Time F(7,528) = 81.89 < .001 F(7,502) = 15.20 < .001 F(7,540) = 19.21 < .001 F(7,564) = 139.13 < .001 F(7,390) = 12.96 < .001 

Sample × Time F(7,10361) = 1.59 .13 F(7,6591) = 0.92 .49 F(7,8630) = 2.14 .036 F(7,8190) = 4.31 < .001 F(7,5675) = 1.87 .070 
           

 States  Health 

 Satisfied Optimism  Overall Neighborhood 

Age F(1,726) = 125.54 < .001 F(1,533) = 5.01 .026   F(1,589) = 398.82 < .001 F(1,792) = 423.35 < .001 

Gender F(1,772) = 47.81 < .001 F(1,1404) = 45.03 < .001   F(1,3943) = 321.85 < .001 F(1,1987) = 198.52 < .001 

PS F(1,265) = 1.88 .17 F(1,70) = 2.16 .15   F(1,55) = 0.00 .96 F(1,75) = 0.08 .78 

Sample F(1,539) = 6.60 .010 F(1,2725) = 3.92 .048   F(1,1453) = 9.98 .002 F(1,1945) = 3.63 .057 

Time F(7,509) = 12.02 < .001 F(7,387) = 13.18 < .001   F(7,594) = 47.54 < .001 F(7,538) = 21.28 < .001 

Sample × Time F(7,6970) = 1.04 .40 F(7,5183) = 0.73 .64   F(7,12111) = 1.83 .078 F(7,8532) = 1.87 .070 
           

 Health concerns 

 Region Country European Humans  

Age F(1,940) = 392.39 < .001 F(1,387) = 310.29 < .001 F(1,399) = 312.48 < .001 F(1,513) = 205.50 < .001   

Gender F(1,3675) = 213.19 < .001 F(1,2671) = 229.92 < .001 F(1,2401) = 273.90 < .001 F(1,8081) = 366.51 < .001   

PS F(1,104) = 0.12 .73 F(1,88) = 0.05 .82 F(1,90) = 0.00 .95 F(1,31) = 0.33 .57   

Sample F(1,1342) = 3.52 .061 F(1,1286) = 14.22 < .001 F(1,724) = 4.22 .040 F(1,1690) = 22.01 < .001   

Time F(7,526) = 24.33 < .001 F(7,646) = 42.07 < .001 F(7,507) = 23.32 < .001 F(7,458) = 29.91 < .001   

Sample × Time F(7,8262) = 2.04 .046 F(7,10258) = 1.89 .068 F(7,8445) = 2.06 .044 F(7,9071) = 0.82 .57   
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Note. PS = Propensity score (used as a continuous variable in the analyses), which is the probability of panel membership based on a logistic 

regression with age and gender at the T1 survey (imputed data) as predictors. Sample refers to whether there is a difference between the repeated 

cross-sectional and the panel samples across the eight weeks. Time refers to whether there is a difference between the measurement occasions 

across the eight weeks across the samples. Sample × Time refers to whether there is a difference in the trajectories between the cross-sectional 

and the panel samples. p-values < .10 are shown with three decimals. 
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Figure 1a 

Trajectories of 19 variables in the repeated cross-sectional (RCS) and the panel studies, non-

imputed data 
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Figure 1b 

Trajectories of the remaining 18 variables in the repeated cross-sectional (RCS) and the panel 

studies, non-imputed data 
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Table S1 

Overview of the Assessed Variables (English translation) 

Variable Item Response Options:  

Likert-scales ranging from X to X, endpoles 

Probability How likely do you think it is that you'll be infected with the novel 

coronavirus (COVID-19)? 

1-7:   "Not very probable" to "Highly probable"  

Severity How severe would contracting the novel coronavirus be for you? 1-7:   "Not serious" to "Very serious"  

 

Avoidance 

Efficacy 

For me, avoiding infection of the novel coronavirus (COVID-19) in the 

current situation would be... 

1-7:   "Very hard" to "Very easy" 

 

Adherence I follow the recommendations from governmental authorities to prevent 

the spread of the novel coronavirus (COVID-19) in my country: 

1-7:   "Not at all" to "Greatly" 

 

Knowledge My knowledge of how to protect myself from the novel coronavirus 

(COVID-19) is... 

1-7:   "Very bad" to "Very good" 

 

   

Affections   

   Novelty
x
 The novel coronavirus (COVID-19) to me feels... 1-7:   "New" to "Old" 

   Spread Pace The novel coronavirus (COVID-19) to me feels... 1-7:   "To spread slowly" to "To spread fast" 

   Closeness
x
 The novel coronavirus (COVID-19) to me feels... 1-7:   "Close to me" to "Far away from me" 

   Thinking
x
 The novel coronavirus (COVID-19) to me feels... 1-7:   "Like something I think of all the time" to "Like something I  

          don't think about at all" 

   Terrifying
x
 The novel coronavirus (COVID-19) to me feels... 1-7:   "Terrifying" to "Not terrifying at all" 

   Worry
x
 The novel coronavirus (COVID-19) to me feels... 1-7:   "Like something to worry about" to "Like something not to  

          worry about" 

   Helplessness
x
 The novel coronavirus (COVID-19) to me feels... 1-7:   "Like something that makes me feel helpless" to "Like  

          something I can combat with my own actions" 

   Science
x
 The novel coronavirus (COVID-19) to me feels... 1-7:   "Not at all scientifically described" to "Completely  

          scientifically described" 

   Media coverage The novel coronavirus (COVID-19) to me feels... 1-7:   "Overly covered in the media" to "Not enough covered in the  

          media" 

   

Worries – 

Instructions 

Crises often bring fear and worry. Right now, how much do you worry 

about: 

 

   Losing someone Losing someone I love 1-7:   "Don't worry about it at all" to "Worry a lot about it"  

   Health care The health care system being overloaded 1-7:   "Don't worry about it at all" to "Worry a lot about it" 
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   Unemployed Becoming unemployed 1-7:   "Don't worry about it at all" to "Worry a lot about it" 

   Recession Economic recession 1-7:   "Don't worry about it at all" to "Worry a lot about it" 

   Small businesses Small businesses going bankrupt 1-7:   "Don't worry about it at all" to "Worry a lot about it" 

   Blackouts Blackouts 1-7:   "Don't worry about it at all" to "Worry a lot about it" 

   Food supply Shortage of food supplies 1-7:   "Don't worry about it at all" to "Worry a lot about it" 

   Egoistic society Society becoming more egoistic 1-7:   "Don't worry about it at all" to "Worry a lot about it" 

   

States   

   Stressed I feel stressed out at the moment 1-5:   "Not at all" to "Extremely" 

   Loneliness I feel lonely at the moment 1-5:   "Not at all" to "Extremely" 

   Isolated I feel isolated at the moment 1-5:   "Not at all" to "Extremely" 

   Boredom I am bored at the moment 1-5:   "Not at all" to "Extremely" 

   Satisfied
y 

 How satisfied are you, overall, with your life at the moment? 1-5:   "Not at all" to "Extremely" 

   Optimism
y 

 I am optimistic when thinking of the future 1-5:   "Not at all" to "Extremely" 

   

Health Concerns – 

Instructions  

As a result of the current outbreak of the new coronavirus (COVID-19), 

to what extend do you feel the health of the following groups of people 

concern you?  

 

   Neighbourhood People in your neighbourhood? 1-7:   "Not at all" to "Very much" 

   Region People in the region you live in? 1-7:   "Not at all" to "Very much" 

   Country Your countrymen? 1-7:   "Not at all" to "Very much" 

   Europeans Europeans? 1-7:   "Not at all" to "Very much" 

   Humans Humanity? 1-7:   "Not at all" to "Very much" 

Note. x = item was recoded for all analyses, y = item was recoded for the aggregate only. The originally administered Danish version can be found 

at https://docs.google.com/spreadsheets/d/10TvgDYpPqIu0O5s8jx4TL0KF1NcfR9AUqm4AqNU2Tyc/edit?usp=sharing. 

https://docs.google.com/spreadsheets/d/10TvgDYpPqIu0O5s8jx4TL0KF1NcfR9AUqm4AqNU2Tyc/edit?usp=sharing
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Table S2 

Comparing the Trajectories of the Repeated Cross-sectional and Panel Samples, imputed data  

 Probability Severity Avoidance efficacy Adherence Knowledge 

 B [CI] p B [CI] p B [CI] p B [CI] p B [CI] p 

Intercept −316.12  

[−732.25, 100.01] 

.13 428.44  

[−157.24, 1014.11] 

.14 33.22  

[−72.78, 139.22] 

.54 −52.78  

[−133.66, 28.09] 

.20 −64.56  

[−169.88, 40.77] 

.22 

Age 0.30 [0.16, 0.45] <.001 −0.38 [−0.59, −0.17] <.001 −0.02 [−0.11, 0.06] .60 0.07 [0.02, 0.13] .009 0.08 [0.02, 0.14] .012 

Gender 2.47 [−1.74, 6.69] .24 −3.29 [−9.14, 2.57] .26 −0.22 [−1.13, 0.70] .64 0.20 [−0.55, 0.95] .60 0.28 [−0.72, 1.29] .58 

PS 4.18 [−1.45, 9.80] .14 −5.56 [−13.47, 2.35] .16 −0.38 [−1.78, 1.02] .59 0.76 [−0.32, 1.84] .16 0.92 [−0.50, 2.33] .20 

Sample −0.29 [−0.40, −0.18] <.001 0.22 [0.10, 0.35] <.001 0.05 [−0.06, 0.15] .38 0.03 [−0.02, 0.09] .24 0.24 [0.17, 0.30] <.001 

Sample-T2 −0.04 [−0.18, 0.10] .55 0.15 [−0.02, 0.31] .078 −0.03 [−0.17, 0.10] .60 0.01 [−0.06, 0.08] .78 0.03 [−0.05, 0.12] .45 

Sample-T3 0.35 [0.21, 0.49] <.001 0.17 [−0.00, 0.33] .053 −0.09 [−0.22, 0.05] .20 −0.03 [−0.10, 0.04] .44 0.01 [−0.07, 0.10] .75 

Sample-T4 0.13 [−0.02, 0.27] .094 0.11 [−0.06, 0.28] .20 −0.02 [−0.16, 0.12] .74 −0.09 [−0.17, −0.02] .016 0.05 [−0.04, 0.14] .30 

Sample-T5 −0.08 [−0.23, 0.06] .24 0.07 [−0.09, 0.23] .41 −0.02 [−0.16, 0.11] .72 −0.15 [−0.22, −0.07] <.001 0.28 [0.19, 0.36] <.001 

Sample-T6 −0.33 [−0.47, −0.19] <.001 0.10 [−0.06, 0.27] .22 0.23 [0.10, 0.36] <.001 −0.08 [−0.16, −0.01] .027 0.25 [0.16, 0.33] <.001 

Sample-T7 −0.47 [−0.61, −0.33] <.001 −0.05 [−0.21, 0.12] .58 0.21 [0.07, 0.34] .002 −0.20 [−0.28, −0.13] <.001 0.24 [0.16, 0.33] <.001 

Sample-T8 −0.75 [−0.89, −0.61] <.001 −0.05 [−0.21, 0.11] .56 0.31 [0.18, 0.44] <.001 −0.19 [−0.27, −0.12] <.001 0.23 [0.15, 0.31] <.001 

Interaction-T2 0.21 [0.06, 0.37] .007 0.19 [0.01, 0.36] .043 0.12 [−0.03, 0.27] .13 −0.06 [−0.14, 0.03] .18 −0.01 [−0.10, 0.08] .81 

Interaction-T3 0.11 [−0.05, 0.27] .17 0.16 [−0.02, 0.34] .077 −0.03 [−0.19, 0.12] .66 −0.08 [−0.16, 0.01] .067 −0.04 [−0.13, 0.05] .40 

Interaction-T4 0.27 [0.10, 0.43] .002 0.17 [−0.01, 0.36] .063 −0.13 [−0.29, 0.03] .10 −0.04 [−0.13, 0.04] .34 −0.11 [−0.21, −0.01] .025 

Interaction-T5 0.52 [0.35, 0.68] <.001 0.26 [0.08, 0.43] .005 −0.18 [−0.33, −0.02] .024 −0.16 [−0.24, −0.07] <.001 −0.40 [−0.50, −0.31] <.001 

Interaction-T6 0.63 [0.48, 0.79] <.001 0.27 [0.09, 0.45] .003 −0.30 [−0.45, −0.15] <.001 −0.28 [−0.36, −0.19] <.001 −0.36 [−0.46, −0.27] <.001 

Interaction-T7 0.62 [0.46, 0.78] <.001 0.35 [0.17, 0.53] <.001 −0.24 [−0.39, −0.08] .003 −0.20 [−0.29, −0.12] <.001 −0.40 [−0.49, −0.30] <.001 

Interaction-T8 0.80 [0.64, 0.97] <.001 0.34 [0.16, 0.52] <.001 −0.21 [−0.37, −0.06] .008 −0.20 [−0.30, −0.11] <.001 −0.38 [−0.48, −0.28] <.001 
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Table S2 (continued) 

Comparing the Trajectories of the Repeated Cross-sectional and Panel Samples, imputed data 

 Affections 

 Overall Novelty Spread Pace Closeness Thinking 

 B [CI] p B [CI] p B [CI] p B [CI] p B [CI] p 

Intercept 0.57  

[−77.05, 78.19] 

.99 14.83  

[−117.80, 147.46] 

.83 −19.21  

[−165.68, 127.27] 

.80 −301.71  

[−698.41, 94.99] 

.13 3.17  

[−125.60, 131.94] 

.96 

Age 0.01 [−0.05, 0.07] .73 0.01 [−0.10, 0.11] .87 0.02 [−0.09, 0.13] .69 0.30 [0.15, 0.46] <.001 0.01 [−0.09, 0.11] .82 

Gender −0.23 [−0.90, 0.44] .49 −0.33 [−1.48, 0.82] .57 0.12 [−1.17, 1.41] .85 2.15 [−1.82, 6.11] .27 −0.33 [−1.45, 0.79] .56 

PS 0.05 [−0.97, 1.08] .92 −0.13 [−1.88, 1.62] .89 0.33 [−1.61, 2.27] .74 3.99 [−1.37, 9.35] .14 0.02 [−1.68, 1.72] .98 

Sample −0.18 [−0.24, −0.12] <.001 −0.22 [−0.33, −0.10] <.001 −0.34 [−0.46, −0.23] <.001 −0.27 [−0.38, −0.16] <.001 −0.19 [−0.29, −0.10] <.001 

Sample-T2 −0.06 [−0.13, 0.02] .13 0.02 [−0.12, 0.16] .80 −0.11 [−0.26, 0.04] .16 −0.05 [−0.20, 0.09] .48 −0.10 [−0.22, 0.03] .12 

Sample-T3 −0.11 [−0.19, −0.04] .002 −0.09 [−0.24, 0.05] .20 −0.44 [−0.59, −0.29] <.001 −0.25 [−0.39, −0.10] .001 −0.14 [−0.27, −0.02] .023 

Sample-T4 −0.30 [−0.38, −0.22] <.001 −0.39 [−0.54, −0.24] <.001 −0.71 [−0.87, −0.55] <.001 −0.22 [−0.38, −0.07] .005 −0.42 [−0.55, −0.29] <.001 

Sample-T5 −0.39 [−0.46, −0.31] <.001 −0.54 [−0.69, −0.40] <.001 −1.06 [−1.21, −0.91] <.001 −0.44 [−0.59, −0.29] <.001 −0.45 [−0.58, −0.32] <.001 

Sample-T6 −0.50 [−0.57, −0.42] <.001 −0.60 [−0.74, −0.46] <.001 −1.16 [−1.31, −1.01] <.001 −0.65 [−0.80, −0.50] <.001 −0.55 [0.68, −0.43] <.001 

Sample-T7 −0.57 [−0.65, −0.50] <.001 −0.67 [−0.82, −0.53] <.001 −1.32 [−1.47, −1.17] <.001 −0.73 [−0.88, −0.59] <.001 −0.61 [−0.74, −0.49] <.001 

Sample-T8 −0.60 [−0.67, −0.53] <.001 −0.65 [−0.79, −0.51] <.001 −1.25 [−1.40, −1.10] <.001 −0.91 [−1.05, −0.76] <.001 −0.72 [−0.84, −0.60] <.001 

Interaction-T2 −0.04 [−0.12, 0.04] .36 −0.28 [−0.44, −0.12] <.001 −0.24 [−0.41, −0.08] .005 0.09 [−0.07, 0.25] .26 −0.06 [−0.20, 0.08] .37 

Interaction-T3 0.03 [−0.05, 0.11] .40 −0.32 [−0.48, −0.15] <.001 −0.00 [−0.17, 0.17] .99 0.26 [0.10, 0.42] .002 −0.04 [−0.17, 0.10] .61 

Interaction-T4 0.06 [−0.03, 0.14] .18 −0.24 [−0.41, −0.08] .004 0.01 [−0.17, 0.19] .94 0.11 [−0.07, 0.28] .23 0.04 [−0.11, 0.18] .64 

Interaction-T5 0.11 [0.03, 0.20] .006 −0.22 [−0.39, −0.06] .009 0.36 [0.19, 0.53] <.001 0.24 [0.07, 0.40] .005 0.02 [−0.12, 0.16] .77 

Interaction-T6 0.17 [0.09, 0.25] <.001 −0.28 [0.44, −0.12] <.001 0.36 [0.19, 0.53] <.001 0.44 [0.26, 0.61] <.001 −0.00 [−0.14, 0.13] .98 

Interaction-T7 0.14 [0.06, 0.22] <.001 −0.33 [−0.51, −0.16] <.001 0.30 [0.13, 0.47] <.001 0.35 [0.18, 0.52] <.001 −0.06 [−0.20, 0.08] .40 

Interaction-T8 0.09 [0.01, 0.18] .029 −0.48 [−0.65, −0.32] <.001 0.18 [0.01, 0.35] .034 0.38 [0.21, 0.55] <.001 −0.04 [−0.18, 0.09] .54 
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Table S2 (continued) 

Comparing the Trajectories of the Repeated Cross-sectional and Panel Samples, imputed data 

 Affections 

 Terrifying Worry Helplessness Science Media coverage 

 B [CI] p B [CI] p B [CI] p B [CI] p B [CI] p 

Intercept 149.52  

[−143.39, 442.43] 

.31 129.88  

[−161.85, 421.61] 

.37 328.77  

[−210.11, 867.65] 

.22 −93.23  

[−256.23, 69.77] 

.26 −148.77  

[−402.11, 104.56] 

.24 

Age −0.12 [−0.27, 0.03] .12 −0.10 [−0.25, 0.05] .18 −0.32 [−0.54, −0.11] .005 0.08 [−0.01, 0.18] .094 0.15 [0.03, 0.27] .016 

Gender −1.59 [−4.38, 1.20] .25 −1.50 [−4.25, 1.25] .27 −2.79 [−8.04, 2.46] .28 0.78 [−0.76, 2.32] .32 0.93 [−1.53, 3.40] .44 

PS −1.90 [−5.83, 2.03] .33 −1.63 [−5.53, 2.28] .40 −4.23 [−11.49, 3.02] .24 1.27 [−0.91, 3.45] .25 1.98 [−1.42, 5.39] .24 

Sample −0.14 [−0.27, −0.02] .020 −0.20 [−0.31, −0.08] <.001 −0.16 [−0.28, −0.04] .009 −0.08 [−0.18, 0.03] .17 −0.02 [−0.11, 0.07] .68 

Sample-T2 −0.01 [−0.17, 0.14] .86 −0.10 [−0.25, 0.05] .18 −0.13 [−0.29, 0.03] .10 −0.06 [−0.20, 0.08] .41 0.03 [−0.08, 0.15] .58 

Sample-T3 −0.12 [−0.28, 0.03] .12 −0.19 [−0.34, −0.04] .013 0.09 [−0.07, 0.24] .26 0.17 [0.03, 0.32] .017 −0.06 [−0.18, 0.06] .31 

Sample-T4 −0.21 [−0.38, −0.05] .013 −0.32 [−0.48, −0.17] <.001 −0.18 [−0.34, −0.01] .035 −0.17 [−0.32, −0.02] .027 −0.09 [−0.21, 0.04] .16 

Sample-T5 −0.25 [−0.41, −0.09] .002 −0.34 [−0.49, −0.19] <.001 −0.18 [−0.33, −0.02] .026 −0.06 [−0.21, 0.08] .37 −0.16 [−0.28, −0.04] .008 

Sample-T6 −0.46 [−0.62, −0.30] <.001 −0.57 [−0.72, −0.42] <.001 −0.28 [−0.43, −0.12] <.001 −0.15 [−0.29, −0.01] .041 −0.06 [−0.18, 0.06] .32 

Sample-T7 −0.48 [−0.64, −0.32] <.001 −0.67 [−0.82, −0.52] <.001 −0.36 [−0.51, −0.20] <.001 −0.13 [−0.27, 0.01] .079 −0.19 [−0.31, −0.07] .002 

Sample-T8 −0.51 [−0.66, −0.35] <.001 −0.73 [−0.88, −0.59] <.001 −0.44 [−0.59, −0.29] <.001 −0.07 [−0.21, 0.06] .30 −0.12 [−0.24, −0.00] .042 

Interaction-T2 0.08 [−0.09, 0.26] .34 0.04 [−0.12, 0.20] .64 0.11 [−0.06, 0.28] .22 −0.14 [−0.30, 0.01] .071 0.08 [−0.05, 0.21] .24 

Interaction-T3 0.19 [0.01, 0.36] .033 0.15 [−0.01, 0.31] 063 0.08 [−0.09, 0.25] .36 −0.21 [−0.37, −0.05] .010 0.19 [0.06, 0.32] .004 

Interaction-T4 0.16 [−0.02, 0.34] .076 0.07 [−0.10, 0.24] .43 0.19 [0.01, 0.37] .040 0.05 [−0.12, 0.21] .57 0.14 [0.01, 0.28] .036 

Interaction-T5 0.19 [0.02, 0.36] .033 0.07 [−0.09, 0.23] .41 0.13 [−0.04, 0.31] .14 0.02 [−0.14, 0.18] .79 0.21 [0.08, 0.35] .002 

Interaction-T6 0.38 [0.21, 0.56] <.001 0.27 [0.10, 0.43] .002 0.15 [−0.02, 0.33] .088 0.03 [−0.13, 0.19] .73 0.16 [0.03, 0.29] .018 

Interaction-T7 0.34 [0.17, 0.51] <.001 0.22 [0.06, 0.38] .009 0.19 [0.01, 0.36] .034 −0.02 [−0.18, 0.14] .80 0.24 [0.11, 0.38] <.001 

Interaction-T8 0.32 [0.13, 0.50] <.001 0.18 [−0.00, 0.36] .052 0.22 [0.04, 0.39] .015 −0.09 [−0.26, 0.08] .31 0.18 [0.04, 0.31] .009 
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Table S2 (continued) 

Comparing the Trajectories of the Repeated Cross-sectional and Panel Samples, imputed data 

 Worries 

 Overall Losing someone Health care Unemployed Recession 

 B [CI] p B [CI] p B [CI] p B [CI] p B [CI] p 

Intercept 143.16  

[−127.07, 413.38] 

.28 401.85  

[−256.23, 1059.93] 

.22 176.26  

[−149.05, 501.57] 

.28 −575.02 

[−1302.86, 152.83] 

.12 −84.44 

[−244.62, 75.75] 

.30 

Age −0.12 [−0.25, −0.00] .049 −0.37 [−0.63, −0.10] .008 −0.16 [−0.31, −0.00] .046 0.56 [0.31, 0.80] <.001 0.10 [−0.03, 0.22] .12 

Gender −1.19 [−3.78, 1.41] .35 −3.57 [−10.02, 2.87] .26 −1.69 [−4.82, 1.43] .27 4.59 [−2.77, 11.94] .21 0.72 [−0.72, 2.17] .32 

PS  −1.82 [−5.44, 1.81] .31 −5.18 [−14.04, 3.68] .24 −2.23 [−6.60, 2.14] .30 7.54 [−2.31, 17.38] .13 1.16 [−0.96, 3.29] .28 

Sample −0.06 [−0.13, 0.01] .092 −0.05 [−0.19, 0.08] .46 0.02 [−0.10, 0.13] .77 −0.09 [−0.23, 0.05] .21 −0.09 [−0.21, 0.04] .18 

Sample-T2 −0.11 [−0.21, −0.02] .015 −0.05 [−0.23, 0.13] .56 −0.18 [−0.34, −0.03] .017 −0.04 [−0.22, 0.14] .67 0.01 [−0.15, 0.17] .91 

Sample-T3 −0.21 [−0.30, −0.12] <.001 0.07 [−0.11, 0.25] .46 −0.43 [−0.58, −0.27] <.001 −0.07 [−0.26, 0.11] .44 −0.21 [−0.38, −0.05] .012 

Sample-T4 −0.33 [−0.43, −0.23] <.001 0.03 [−0.16, 0.22] .73 −0.79 [−0.95, −0.63] <.001 −0.19 [−0.38, 0.01] .058 −0.19 [−0.36, −0.02] .029 

Sample-T5 −0.34 [−0.43, −0.24] <.001 0.02 [−0.16, 0.20] .82 −0.92 [1.08, −0.77] <.001 −0.21 [−0.39, −0.03] .025 −0.24 [−0.40, −0.07] .005 

Sample-T6 −0.47 [−0.57, −0.38] <.001 −0.17 [−0.35, 0.01] .072 −1.03 [−1.18, −0.88] <.001 −0.22 [−0.41, −0.03] .021 −0.37 [−0.53, −0.20] <.001 

Sample-T7 −0.49 [−0.58, −0.40] <.001 −0.19 [−0.37, −0.01] .034 −1.26 [−1.41, −1.11] <.001 −0.14 [−0.33, 0.04] .12 −0.37 [−0.54, −0.21] <.001 

Sample-T8 −0.48 [−0.57, −0.39] <.001 −0.09 [−0.26, 0.09] .34 −1.31 [1.46, −1.16] <.001 −0.12 [−0.29, 0.06] .21 −0.45 [−0.61, −0.29] <.001 

Interaction-T2 −0.04 [−0.13, 0.06] .47 −0.03 [−0.22, 0.17] .79 −0.22 [−0.39, −0.05] .009 0.01 [−0.19, 0.21] .91 −0.09 [−0.27, 0.10] .35 

Interaction-T3 0.06 [−0.04, 0.16] .24 −0.05 [−0.24, 0.15] .63 −0.15 [−0.32, 0.03] .095 0.11 [−0.09, 0.31] .28 0.19 [0.01, 0.37] .040 

Interaction-T4 0.01 [−0.09, 0.11] .86 −0.03 [−0.23, 0.17] .79 −0.38 [−0.56, −0.21] <.001 0.16 [−0.05, 0.37] .14 0.03 [−0.16, 0.21] .79 

Interaction-T5 0.01 [−0.09, 0.11] .88 0.03 [−0.17, 0.22] .80 −0.26 [−0.43, −0.08] .004 0.15 [−0.05, 0.36] .14 0.09 [−0.10, 0.27] .36 

Interaction-T6 0.16 [0.07, 0.26] .001 0.19 [−0.01, 0.38] .061 −0.17 [−0.35, 0.01] .060 0.24 [0.04, 0.44] .020 0.31 [0.13, 0.49] <.001 

Interaction-T7 0.07 [−0.03, 0.17] .18 0.17 [−0.02, 0.37] .076 −0.17 [−0.35, −0.00] .049 0.07 [−0.13, 0.27] .49 0.13 [−0.05, 0.31] .17 

Interaction-T8 −0.03 [−0.12, 0.07] .61 −0.07 [−0.27, 0.13] .48 −0.32 [−0.50, −0.14] <.001 0.02 [−0.18, 0.21] .86 0.15 [−0.03, 0.33] .098 
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Table S2 (continued) 

Comparing the Trajectories of the Repeated Cross-sectional and Panel Samples, imputed data 

 Worries 

 Small businesses Blackouts Food supply Egoistic Society 

 B [CI] p B [CI] p B [CI] p B [CI] p 

Intercept 20.40  

[−123.01, 163.80] 

.78 487.60  

[−162.31, 1137.51] 

.13 274.93  

[−186.03, 735.88] 

.23 408.63  

[−251.38, 1068.64] 

.21 

Age 0.01 [−0.10, 0.12] .91 −0.47 [−0.69, −0.24] <.001 −0.26 [−0.45, −0.06] .012 −0.38 [−0.65, −0.12] .006 

Gender −0.26 [−1.51, 0.99] .68 −3.77 [−10.29, 2.75] .24 −2.18 [−6.67, 2.31] .32 −3.08 [−9.54, 3.37] .33 

PS −0.21 [−2.10, 1.69] .83 −6.33 [−15.11, 2.46] .15 −3.55 [−9.76, 2.65] .25 −5.28 [−14.17, 3.61] .23 

Sample −0.06 [−0.16, 0.05] .31 −0.16 [−0.28, −0.03] .016 −0.09 [−0.21, 0.03] .12 0.02 [−0.11, 0.16] .72 

Sample-T2 0.03 [−0.11, 0.17] .66 −0.14 [−0.31, 0.02] .094 −0.24 [−0.40, −0.09] .002 −0.30 [−0.48, −0.12] .001 

Sample-T3 −0.09 [−0.23, 0.05] .20 −0.34 [−0.51, −0.17] <.001 −0.38 [0.53, −0.22] <.001 −0.22 [−0.40, −0.03] .020 

Sample-T4 −0.09 [−0.24, 0.05] .21 −0.37 [−0.55, −0.19] <.001 −0.65 [0.82, −0.49] <.001 −0.40 [−0.59, −0.21] <.001 

Sample-T5 −0.23 [−0.38, −0.09] .001 −0.36 [−0.53, −0.19] <.001 −0.56 [−0.72, −0.40] <.001 −0.19 [−0.37, −0.01] .043 

Sample-T6 −0.21 [−0.35, −0.06] .004 −0.70 [−0.87, −0.53] <.001 −0.78 [−0.94, −0.63] <.001 −0.32 [−0.50, −0.13] <.001 

Sample-T7 −0.20 [−0.34, −0.06] .006 −0.63 [−0.80, −0.47] <.001 −0.80 [−0.96, −0.64] <.001 −0.32 [−0.50, −0.13] <.001 

Sample-T8 −0.31 [−0.45, −0.17] <.001 −0.57 [−0.74, −0.40] <.001 −0.68 [−0.84, −0.53] <.001 −0.32 [−0.50, −0.14] <.001 

Interaction-T2 −0.10 [−0.26, 0.05] .18 0.02 [−0.16, 0.21] .80 0.00 [−0.17, 0.17] .97 0.12 [−0.08, 0.32] .24 

Interaction-T3 0.07 [−0.09, 0.22] .39 0.07 [−0.11, 0.26] .43 0.08 [−0.09, 0.25] .37 0.15 [−0.05, 0.35] .13 

Interaction-T4 −0.04 [−0.20, 0.12] .63 −0.01 [−0.21, 0.18] .88 0.14 [−0.05, 0.32] .14 0.22 [0.01, 0.43] .038 

Interaction-T5 0.09 [−0.07, 0.24] .28 −0.08 [−0.27, 0.10] .38 −0.01 [−0.18, 0.16] .91 0.07 [−0.13, 0.27] .51 

Interaction-T6 0.15 [−0.01, 0.31] .071 0.26 [0.08, 0.45] .005 0.15 [−0.02, 0.32] .090 0.20 [−0.01, 0.40] .062 

Interaction-T7 0.02 [−0.14, 0.18] .79 0.11 [−0.07, 0.30] .22 0.08 [−0.09, 0.25] .35 0.13 [−0.07, 0.34] .19 

Interaction-T8 0.06 [−0.11, 0.23] .49 −0.02 [−0.20, 0.17] .85 −0.14 [−0.31, 0.04] .13 0.12 [−0.08, 0.32] .25 
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Table S2 (continued) 

Comparing the Trajectories of the Repeated Cross-sectional and Panel Samples, imputed data 

 States 

 Overall Stressed Loneliness Isolated Boredom 

 B [CI] p B [CI] p B [CI] p B [CI] p B [CI] p 

Intercept 165.89  

[−0.66, 332.44] 

.051 −22.39  

[144.04, 99.25] 

.72 305.69  

[−8.93, 620.30] 

.056 277.91  

[−31.80, 587.63] 

.076 321.26  

[−41.27, 683.78] 

.080 

Age −0.18 [−0.25, −0.11] <.001 0.00 [−0.09, 0.09] .99 −0.33 [−0.44, −0.22] <.001 −0.30 [−0.41, −0.18] <.001 −0.35 [−0.47, −0.22] <.001 

Gender −1.35 [−3.06, 0.37] .12 0.04 [−1.05, 1.12] .95 −2.41 [−5.65, 0.84] .14 −2.28 [−5.45, 0.88] .15 −2.36 [−6.06, 1.33] .20 

PS −2.11 [−4.37, 0.14] .065 0.34 [−1.27, 1.95] .68 −3.93 [−8.20, 0.33] .069 −3.56 [−7.75, 0.63] .092 −4.13 [−9.04, 0.78] .095 

Sample −0.00 [−0.06, 0.06] .92 0.04 [−0.05, 0.13] .42 0.03 [−0.06, 0.12] .45 0.00 [−0.09, 0.10] .95 −0.05 [−0.15, 0.04] .25 

Sample-T2 −0.04 [−0.11, 0.04] .35 −0.15 [−0.26, −0.03] .011 0.08 [−0.03, 0.20] .16 −0.05 [−0.17, 0.07] .45 −0.02 [−0.14, 0.10] .73 

Sample-T3 −0.01 [−0.09, 0.07] .81 −0.09 [−0.20, 0.03] .13 0.01 [−0.11, 0.13] .87 −0.12 [−0.24, 0.01] .062 0.00 [−0.12, 0.13] .94 

Sample-T4 −0.06 [−0.14, 0.02] .13 −0.15 [−0.27, −0.03] .012 −0.00 [−0.12, 0.12] .100 −0.12 [−0.25, 0.00] .058 −0.07 [−0.19, 0.06] .29 

Sample-T5 −0.10 [−0.17, −0.02] .010 −0.15 [−0.26, −0.03] .011 −0.01 [−0.13, 0.10] .84 −0.27 [−0.39, −0.15] <.001 −0.15 [−0.27, −0.03] .013 

Sample-T6 −0.04 [−0.12, 0.03] .28 −0.12 [−0.23, −0.00] .044 0.08 [−0.04, 0.19] .18 −0.19 [−0.31, −0.07] .003 0.01 [−0.11, 0.13] .88 

Sample-T7 −0.17 [−0.25, −0.10] <.001 −0.23 [−0.35, −0.12] <.001 −0.05 [−0.17, 0.06] .36 −0.39 [−0.51, −0.27] <.001 −0.18 [−0.30, −0.06] .003 

Sample-T8 −0.24 [−0.31, −0.17] <.001 −0.25 [0.36, −0.14] <.001 −0.12 [−0.24, −0.01] .032 −0.52 [−0.64, −0.40] <.001 −0.21 [−0.33, −0.10] <.001 

Interaction-T2 0.06 [−0.02, 0.14] .14 0.12 [−0.00, 0.24] .058 0.01 [−0.11, 0.14] .87 0.06 [−0.08, 0.19] .39 0.10 [−0.03, 0.23] .15 

Interaction-T3 0.09 [0.01, 0.17] .031 0.02 [−0.10, 0.15] .73 0.18 [0.06, 0.31] .004 0.16 [0.03, 0.30] .016 0.12 [−0.01, 0.25] .082 

Interaction-T4 0.06 [−0.02, 0.15] .13 0.09 [−0.04, 0.22] .18 0.13 [0.00, 0.26] .047 −0.04 [−0.18, 0.10] .59 0.17 [0.03, 0.30] .015 

Interaction-T5 0.04 [−0.04, 0.12] .30 0.05 [−0.07, 0.18] .39 0.10 [−0.02, 0.23] .11 −0.02 [−0.15, 0.12] .79 0.13 [−0.00, 0.26] .051 

Interaction-T6 −0.03 [−0.11, 0.05] .43 −0.02 [−0.15, 0.10] .71 −0.02 [−0.15, 0.10] .71 −0.18 [−0.32, −0.04] .011 −0.03 [−0.16, 0.10] .65 

Interaction-T7 0.02 [−0.06, 0.10] .64 0.04 [−0.09, 0.16] .56 0.05 [−0.08, 0.17] .47 −0.12 [−0.25, 0.02] .098 0.11 [−0.02, 0.24] .11 

Interaction-T8 0.04 [−0.04, 0.12] .28 0.04 [−0.09, 0.17] .54 0.06 [−0.07, 0.18] .37 −0.10 [−0.24, 0.03] .14 0.13 [−0.01, 0.26] .069 
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Table S2 (continued) 

Comparing the Trajectories of the Repeated Cross-sectional and Panel Samples, imputed data 

 States  Health concerns 

 Satisfied
y
 Optimism

y
  Overall Neighbourhood 

 B [CI] p B [CI] p   B [CI] p B [CI] p 

Intercept −56.43  

[−141.19, 28.33] 

.19 −73.46  

[−173.13, 26.21] 

.15   3.06  

[−136.66, 142.78] 

.97 −13.83  

[−154.62, 126.96] 

.85 

Age 0.08 [0.00, 0.15] .042 0.08 [0.01, 0.15] .019   0.03 [−0.07, 0.14] .56 0.05 [−0.06, 0.16] .36 

Gender 0.56 [−0.19, 1.31] .14 0.70 [−0.24, 1.65] .14   −0.46 [−1.67, 0.75] .45 −0.27 [−1.49, 0.94] .66 

PS 0.77 [−0.35, 1.89] .18 1.00 [−0.34, 2.33] .14   0.02 [−1.83, 1.87] .98 0.24 [−1.62, 2.10] .80 

Sample −0.02 [−0.09, 0.05] .55 0.06 [−0.01, 0.13] .11   −0.08 [−0.16, 0.01] .075 −0.07 [−0.17, 0.02] .13 

Sample-T2 −0.00 [−0.09, 0.09] .96 0.08 [−0.01, 0.18] .067   −0.09 [−0.19, 0.02] .12 −0.09 [−0.22, 0.03] .14 

Sample-T3 −0.05 [−0.14, 0.04] .24 −0.08 [−0.17, 0.01] .097   −0.09 [−0.20, 0.02] .098 −0.11 [−0.23, 0.02] .094 

Sample-T4 −0.00 [−0.09, 0.09] .98 0.02 [−0.07, 0.12] .65   −0.11 [−0.22, 0.01] .069 −0.09 [−0.22, 0.04] .19 

Sample-T5 0.03 [−0.06, 0.12] .49 −0.01 [−0.10, 0.08] .80   −0.31 [−0.42, −0.20] <.001 −0.27 [−0.39, −0.14] <.001 

Sample-T6 0.02 [−0.07, 0.11] .67 0.02 [−0.07, 0.11] .68   −0.27 [−0.38, −0.16] <.001 −0.26 [−0.39, −0.13] <.001 

Sample-T7 0.04 [−0.05, 0.13] .37 0.15 [0.06, 0.24] .001   −0.28 [−0.39, −0.18] <.001 −0.31 [−0.43, −0.18] <.001 

Sample-T8 0.18 [0.10, 0.27] <.001 0.15 [0.06, 0.24] <.00

1 

  −0.35 [−0.46, −0.24] <.001 −0.36 [−0.48, −0.23] <.001 

Interaction-T2 −0.01 [−0.11, 0.08] .77 −0.06 [−0.16, 0.04] .22   0.00 [−0.11, 0.12] .94 0.05 [−0.09, 0.18] .49 

Interaction-T3 −0.04 [−0.14, 0.06] .40 −0.01 [−0.10, 0.09] .90   −0.06 [−0.17, 0.06] .34 −0.04 [−0.17, 0.10] .60 

Interaction-T4 −0.04 [−0.14, 0.06] .48 0.00 [−0.10, 0.11] .98   −0.11 [−0.23, 0.01] .073 −0.11 [−0.25, 0.04] .14 

Interaction-T5 −0.03 [−0.12, 0.07] .58 0.04 [−0.06, 0.14] .46   0.07 [−0.05, 0.18] .25 0.07 [−0.07, 0.20] .34 

Interaction-T6 −0.04 [−0.14, 0.07] .49 −0.03 [−0.14, 0.07] .51   0.03 [−0.08, 0.15] .57 0.05 [−0.08, 0.19] .45 

Interaction-T7 0.01 [−0.08, 0.11] .78 −0.06 [−0.16, 0.05] .27   −0.00 [−0.12, 0.12] .97 0.06 [−0.08, 0.20] .38 

Interaction-T8 −0.11 [−0.21, −0.01] .028 −0.04 [−0.15, 0.07] .50   0.07 [−0.04, 0.19] .22 0.13 [−0.00, 0.27] .056 
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Table S2 (continued) 

Comparing the Trajectories of the Repeated Cross-sectional and Panel Samples, imputed data 

 Health concerns 

 Region Country Europeans Humans 

 B [CI] p B [CI] p B [CI] p B [CI] p 

Intercept −17.04  

[−150.54, 116.46] 

.80 −8.15  

[−139.18, 122.89] 

.90 0.17  

[−141.47, 141.80] 

.100 73.13  

[−150.56, 296.82] 

.51 

Age 0.05 [−0.05, 0.16] .33 0.04 [−0.06, 0.14] .44 0.03 [−0.08, 0.14] .55 −0.04 [−0.18, 0.10] .55 

Gender −0.26 [−1.40, 0.89] .66 −0.32 [−1.45, 0.80] .57 −0.47 [−1.69, 0.75] .45 −1.12 [−3.16, 0.93] .27 

PS 0.28 [−1.48, 2.04] .75 0.17 [−1.56, 1.90] .85 0.06 [−1.82, 1.93] .95 −0.89 [−3.87, 2.09] .55 

Sample −0.08 [−0.18, 0.01] .084 −0.08 [−0.17, 0.01] .079 −0.04 [−0.14, 0.06] .44 −0.11 [−0.21, −0.01] .038 

Sample-T2 −0.14 [−0.26, −0.01] .030 −0.12 [−0.23, −0.00] .049 −0.05 [−0.18, 0.08] .44 −0.03 [−0.16, 0.10] .60 

Sample-T3 −0.14 [−0.26, −0.01] .034 −0.07 [−0.18, 0.05] .28 −0.02 [−0.16, 0.11] .71 −0.13 [−0.26, 0.00] .050 

Sample-T4 −0.10 [−0.23, 0.03] .15 −0.10 [−0.23, 0.02] .096 −0.10 [−0.24, 0.03] .14 −0.14 [−0.28, −0.00] .046 

Sample-T5 −0.31 [−0.44, −0.19] <.001 −0.32 [−0.43, −0.20] <.001 −0.31 [−0.44, −0.18] <.001 −0.32 [−0.45, −0.19] <.001 

Sample-T6 −0.29 [−0.42, −0.17] <.001 −0.27 [−0.39, −0.15] <.001 −0.25 [−0.38, −0.12] <.001 −0.27 [−0.40, −0.14] <.001 

Sample-T7 −0.32 [−0.44, −0.19] <.001 −0.25 [−0.37, −0.13] <.001 −0.26 [−0.39, −0.13] <.001 −0.28 [−0.41, −0.15] <.001 

Sample-T8 −0.38 [−0.50, −0.26] <.001 −0.33 [−0.44, −0.21] <.001 −0.36 [−0.48, −0.23] <.001 −0.33 [−0.45, −0.20] <.001 

Interaction-T2 0.07 [−0.06, 0.20] .30 0.06 [−0.07, 0.18] .37 −0.07 [−0.20, 0.07] .35 −0.09 [−0.23, 0.05] .21 

Interaction-T3 0.01 [−0.13, 0.14] .93 −0.08 [−0.21, 0.05] .22 −0.14 [−0.28, 0.00] .053 −0.04 [−0.18, 0.10] .58 

Interaction-T4 −0.11 [−0.26, 0.03] .12 −0.13 [−0.26, 0.01] .062 −0.10 [−0.25, 0.05] .18 −0.11 [−0.26, 0.04] .14 

Interaction-T5 0.10 [−0.03, 0.24] .14 0.07 [−0.05, 0.20] .25 0.07 [−0.07, 0.21] .34 0.03 [−0.11, 0.17] .69 

Interaction-T6 0.07 [−0.06, 0.21] .29 0.01 [−0.12, 0.14] .88 0.02 [−0.12, 0.16] .78 0.01 [−0.13, 0.16] .85 

Interaction-T7 0.04 [−0.10, 0.17] .61 −0.06 [−0.19, 0.07] .35 −0.00 [−0.15, 0.14] .98 −0.05 [−0.19, 0.10] .52 

Interaction-T8 0.14 [−0.00, 0.27] .050 0.01 [−0.12, 0.14] .86 0.08 [−0.07, 0.22] .28 0.00 [−0.14, 0.15] .95 

Note. CI = 95% confidence intervals. PS = Propensity score (used as a continuous variable in the analyses), which is the probability of panel 

membership based on a logistic regression with age and gender at the T1 survey (imputed data) as predictors. Sample refers to whether there is a 

difference in the repeated cross-sectional (as the reference sample) and the panel (as the non-reference sample) samples in week 1. Sample-TX 

refers to whether there is a difference between measurement occasion X and measurement occasion 1 in the reference sample (here: repeated 

cross-sectional sample). Interaction-TX refers to whether there is a difference between measurement occasion X and measurement occasion 1 in 

the non-reference sample (here: panel sample), controlling for the differences in Sample as well as in Sample-T2 to Sample-T8. T2 = second 

measurement occasion (calendar week 14, 2020), T3 = third measurement occasion (calendar week 15, 2020), T4 = forth measurement occasion 

(calendar week 16, 2020), T5 = fifth measurement occasion (calendar week 17, 2020), T6 = sixth measurement occasion (calendar week 18, 
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2020), T7 = seventh measurement occasion (calendar week 19, 2020), T8 = eighth measurement occasion (calendar week 20, 2020). y = item was 

recoded for the aggregate. p-values < .10 are shown with three decimals.



CHANGE IN REPEATED CROSS-SECTIONAL & PANEL STUDIES      13 

Table S3 

Plain Differences in the Variables between the Studies, imputed data 

 Differences between the repeated cross-sectional study and the panel study 

 T1  T2  T3  T4 

Variable t(df) d  t(df) d  t(df) d  t(df) d 

Probability 4.69 (1734.9) .18  0.40 (793.14) .02  1.25 (416.24) .06  -0.58 (458.31) .03 

Severity -2.42 (1784.5) .09  -3.61 (461.86) .16  -2.41 (939.91) .10  -2.92 (749.42) .13 

Avoidance efficacy -0.64 (1812.5) .02  -2.29 (511.11) .10  0.50 (356.68) .02  1.81 (376.4) .09 

Adherence -0.73 (1607.6) .03  1.69 (472.22) .07  2.98 (455.34) .13  1.13 (434.63) .06 

Knowledge -6.19 (1633.6) .24  -5.54 (753.87) .25  -4.28 (820.76) .20  -2.62 (562.94) .13 

            

Affections-overall 6.05 (1645.2) .23  7.34 (939.76) .30  4.68 (888.62) .20  3.18 (682.77) .15 

   Novelty 4.26 (1394.4) .17  8.68 (408.53) .38  9.31 (585.92) .40  7.12 (628.33) .33 

   Spread pace 6.85 (1798.2) .25  9.84 (413.14) .41  4.95 (729.99) .22  4.15 (438.7) .21 

   Closeness 4.50 (1643.4) .17  2.54 (752.16) .11  -0.39 (736.93) .02  1.84 (452.32) .09 

   Thinking 3.97 (1683.6) .15  5.14 (663.29) .22  4.56 (846.66) .20  2.54 (470.68) .13 

   Terrifying 2.50 (1681.4) .10  1.64 (723.2) .07  0.67 (1005.4) .03  0.40 (658.72) .02 

   Worry 3.45 (1724) .13  2.89 (515.59) .13  1.44 (895.65) .06  1.92 (451.47) .09 

   Helplessness  2.18 (1627) .09  0.43 (741.15) .02  0.63 (531.33) .03  -0.90 (569.07) .04 

   Science 1.03 (1653.1) .04  2.85 (817.49) .13  3.32 (503.01) .16  -0.27 (503.83) .02 

   Media coverage 0.39 (1654.4) .02  -1.05 (661.07) .05  -3.22 (620.88) .15  -2.28 (574.24) .11 

            

Worries-overall 1.78 (1699.3) .07  2.69 (982.77) .11  0.68 (944.29) .03  1.50 (660.1) .07 

   Losing someone 0.83 (1666.1) .03  1.46 (876.89) .06  2.12 (651.71) .10  1.25 (627.59) .06 

   Health care -0.27 (1683.1) .01  3.72 (741.61) .16  2.45 (543.47) .11  4.92 (504.11) .24 

   Unemployed 0.79 (1619.5) .03  0.00 (667.04) .01  -1.92 (985.65) .08  -1.74 (494) .08 

   Recession 1.40 (1684.6) .05  2.38 (382.84) .11  -1.44 (605.84) .07  0.81 (736.66) .04 

   Small businesses 1.34 (1716.4) .05  3.25 (832.15) .14  0.83 (705.14) .04  2.11 (525.94) .10 

   Blackouts 2.41 (1591.7) .10  2.29 (729.57) .10  2.34 (880.44) .11  2.84 (610.46) .14 

   Food supply 1.45 (1638.3) .06  1.48 (784.19) .07  0.70 (828.38) .03  -0.32 (386.56) .02 

   Egoistic society -0.25 (1624.8) .01  -1.51 (720.81) .07  -1.57 (778.52) .07  -2.46 (542.92) .12 

            

States-overall -0.59 (1688.7) .02  -2.53 (892.86) .11  -3.98 (1059.3) .17  -2.93 (823.35) .13 

   Stressed -1.40 (1704.5) .05  -3.94 (795.67) .17  -2.87 (888.41) .13  -3.49 (564.5) .17 

   Loneliness -1.28 (1685.8) .05  -1.48 (771.95) .07  -5.12 (814.43) .22  -3.92 (870.49) .18 

   Isolated -0.58 (1684.7) .02  -1.73 (791.25) .08  -3.99 (681.59) .18  -0.39 (672.74) .02 

   Boredom 0.46 (1658.7) .02  -1.65 (666.24) .07  -2.63 (863.96) .11  -3.07 (617.02) .14 

   Satisfied
y
 0.89 (1709.3) .03  1.26 (743.33) .06  2.10 (726.92) .09  1.85 (568.49) .09 

   Optimism
y
 -1.56 (1643.7) .06  -0.02 (847.87) .01  -1.49 (1068.9) .07  -1.32 (675.51) .07 

            

Health Concerns-

overall 
2.23 (1690.9) .09  2.53 (1007.7) .11  4.42 (1070.6) .18  4.38 (704.47) .19 

   Neighbourhood 1.95 (1685) .07  1.45 (958.8) .06  3.58 (906.99) .15  3.75 (653.36) .18 

   Region 2.20 (1691.9) .08  1.17 (973.76) .05  2.84 (812.65) .12  4.03 (553.74) .19 

   Country 2.19 (1688.5) .08  1.35 (986.99) .06  4.48 (816.31) .19  4.47 (707.26) .20 

   European 1.14 (1633.5) .04  2.72 (845.66) .12  4.55 (984.6) .19  2.92 (572.46) .14 

   Humans 2.37 (1723.2) .09  4.24 (837.14) .18  3.50 (828.33) .15  3.93 (634.45) .17 
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Table S3 (continued) 

Plain Differences in the Variables between the Studies, imputed data 

 Differences between the repeated cross-sectional study and the panel study 

 T5  T6  T7  T8 

Variable t(df) d  t(df) d  t(df) d  t(df) d 

Probability -4.32 (271.11) .22  -6.47 (667) .31  -6.11 (432.59) .29  -9.14 (193.26) .44 

Severity -3.78 (896.96) .17  -3.27 (689.02) .15  -4.60 (662.6) .21  -3.83 (533.44) .17 

Avoidance efficacy 2.74 (378.85) .13  4.82 (452.94) .23  3.46 (298.83) .17  3.37 (207.29) .16 

Adherence 4.31 (467.85) .19  8.84 (709.52) .36  5.29 (369.2) .23  5.09 (171.84) .24 

Knowledge 5.34 (650.49) .22  4.08 (510.83) .19  4.72 (542.38) .21  3.80 (175.38) .18 

            

Affections-overall 1.97 (656.67) .09  0.58 (630.84) .03  1.36 (883.95) .06  2.34 (261.18) .10 

   Novelty 6.73 (234.46) .32  8.15 (489.94) .36  7.92 (189.08) .37  10.31 (228.6) .47 

   Spread pace -0.38 (513.48) .02  -0.37 (451.02) .02  0.42 (622.93) .02  1.99 (473.43) .09 

   Closeness 0.05 (502.33) .01  -2.80 (309.15) .14  -1.60 (330.79) .08  -2.19 (268.56) .11 

   Thinking 3.21 (651.96) .14  3.79 (1017.6) .16  4.51 (567.99) .20  4.11 (529.44) .18 

   Terrifying 0.36 (762.5) .02  -1.89 (690.87) .09  -1.62 (679.14) .07  -1.02 (159.74) .05 

   Worry 2.34 (653.52) .11  -0.27 (674.58) .02  0.22 (774.57) .01  0.66 (135.33) .04 

   Helplessness  -0.23 (434.48) .02  -0.50 (461.21) .03  -1.04 (529.31) .05  -1.57 (317.69) .07 

   Science -0.06 (516.41) .01  -0.41 (500.34) .02  0.51 (507.83) .02  1.18 (152.32) .06 

   Media coverage -3.51 (426.9) .17  -2.62 (535.54) .12  -3.90 (362.6) .19  -2.97 (327.28) .14 

            

Worries-overall 1.71 (624.97) .08  -1.86 (920.09) .08  0.31 (749.68) .02  2.56 (820.11) .11 

   Losing someone 0.95 (692.36) .04  -0.73 (561.2) .04  -0.86 (721.6) .04  2.13 (334.19) .10 

   Health care 3.44 (346.18) .16  2.43 (270.86) .12  2.32 (586.53) .11  3.82 (208.82) .19 

   Unemployed -2.09 (524.6) .09  -3.56 (678.55) .15  -1.17 (559.35) .05  -1.07 (776.64) .05 

   Recession 0.01 (678.27) .01  -2.89 (762.67) .13  -0.53 (539.86) .02  -0.86 (779.04) .04 

   Small businesses 0.45 (730.85) .02  -0.25 (480.15) .02  1.41 (477.34) .06  0.98 (195) .05 

   Blackouts 4.04 (567.17) .19  0.05 (655.39) .01  1.77 (628.91) .08  3.88 (442.11) .19 

   Food supply 1.84 (528.05) .09  -0.29 (492.53) .02  0.58 (633.63) .03  3.74 (295.87) .18 

   Egoistic society -0.67 (567.59) .03  -1.99 (329.21) .10  -1.41 (400.33) .07  -0.99 (310.64) .05 

            

States-overall -2.66 (879.47) .11  -0.76 (803.72) .03  -2.13 (799.5) .09  -3.25 (867.87) .13 

   Stressed -3.39 (836.31) .15  -2.32 (716.56) .10  -3.24 (808.68) .14  -3.72 (306.97) .17 

   Loneliness -3.62 (583.58) .16  -1.43 (901.37) .06  -2.69 (549.95) .12  -3.20 (706.45) .14 

   Isolated -0.86 (740.47) .04  1.79 (622.1) .08  0.75 (504.47) .03  0.30 (475.17) .02 

   Boredom -2.91 (603.31) .13  -0.23 (544.44) .02  -2.63 (739.34) .11  -2.97 (256.53) .14 

   Satisfied
y
 1.85 (631.34) .08  1.99 (334.73) .09  0.90 (714.91) .04  4.05 (374.75) .18 

   Optimism
y
 -2.35 (607.59) .11  -0.72 (457.37) .03  -0.06 (384.42) .01  -0.53 (145.06) .03 

            

Health concerns-

overall 
1.42 (977.59) .06  2.45 (962.14) .10  2.74 (790.22) .12  1.47 (656.12) .06 

   Neighbourhood 1.36 (735.17) .06  1.98 (906.9) .09  1.43 (744.12) .07  0.39 (466.8) .02 

   Region 0.84 (770.34) .04  1.72 (782.23) .08  1.98 (678.5) .09  0.47 (465.05) .02 

   Country 1.19 (900.14) .05  2.66 (935.78) .12  3.66 (728.62) .16  2.38 (443.45) .11 

   European 0.61 (840.21) .03  1.80 (854) .08  1.76 (558.83) .08  0.59 (419.29) .03 

   Humans 2.09 (704.59) .09  2.69 (821.53) .12  3.26 (750.55) .14  2.53 (470.5) .11 

Note. A positive t-value indicates higher levels in the repeated cross-section than in the panel 

study. T1 = first measurement occasion (calendar week 13, 2020), T2 = second measurement 

occasion (calendar week 14, 2020), T3 = third measurement occasion (calendar week 15, 

2020), T4 = forth measurement occasion (calendar week 16, 2020), T5 = fifth measurement 

occasion (calendar week 17, 2020), T6 = sixth measurement occasion (calendar week 18, 

2020), T7 = seventh measurement occasion (calendar week 19, 2020), T8 = eighth 

measurement occasion (calendar week 20, 2020). y = item was recoded for the aggregate. All 

d-values were < 1.00. p < .01 are presented in bold. 
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Figure S1  

Percentage of Missing Data for each Considered Variable (in the Panel Study, Percentage is 

in Relation to Participants at the same Measurement Occasion)  

 

Note. TX = X measurement occasion (between calendar week 14 and 20, 2020). 
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Figure S2  

Trajectories of Probability in the Repeated Cross-Sectional (RCS) and the Panel Studies 

(non-imputed data, no control variables) 
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Figure S3  

Trajectories of Severity in the Repeated Cross-Sectional (RCS) and the Panel Studies (non-

imputed data, no control variables) 
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Figure S4  

Trajectories of Avoidance Efficacy in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables)  
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Figure S5  

Trajectories of Adherence in the Repeated Cross-Sectional (RCS) and the Panel Studies (non-

imputed data, no control variables) 
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Figure S6  

Trajectories of Knowledge in the Repeated Cross-Sectional (RCS) and the Panel Studies 

(non-imputed data, no control variables) 
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Figure S7  

Trajectories of Affections-Overall in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S8  

Trajectories of Affections-Novelty in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S9  

Trajectories of Affections-Spread Pace in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S10  

Trajectories of Affections-Closeness in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S11  

Trajectories of Affections-Thinking in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S12 

Trajectories of Affections-Terrifying in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S13 

Trajectories of Affections-Worry in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S14 

Trajectories of Affections-Helplessness in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S15 

Trajectories of Affections-Science in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S16 

Trajectories of Affections-Media Coverage in the Repeated Cross-Sectional (RCS) and the 

Panel Studies (non-imputed data, no control variables) 
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Figure S17 

Trajectories of Worries-Overall in the Repeated Cross-Sectional (RCS) and the Panel Studies 

(non-imputed data, no control variables) 
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Figure S18 

Trajectories of Worries-Losing someone in the Repeated Cross-Sectional (RCS) and the 

Panel Studies (non-imputed data, no control variables) 
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Figure S19 

Trajectories of Worries-Health care in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S20 

Trajectories of Worries-Unemployed in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S21 

Trajectories of Worries-Recession in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S22 

Trajectories of Worries-Small businesses in the Repeated Cross-Sectional (RCS) and the 

Panel Studies (non-imputed data, no control variables) 
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Figure S23 

Trajectories of Worries-Blackouts someone in the Repeated Cross-Sectional (RCS) and the 

Panel Studies (non-imputed data, no control variables) 
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Figure S24 

Trajectories of Worries-Food supply in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S25 

Trajectories of Worries-Egoistic Society in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S26 

Trajectories of States-Overall in the Repeated Cross-Sectional (RCS) and the Panel 

Studies(non-imputed data, no control variables) 
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Figure S27 

Trajectories of States-Stressed in the Repeated Cross-Sectional (RCS) and the Panel Studies 

(non-imputed data, no control variables) 
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Figure S28 

Trajectories of States-Loneliness in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S29 

Trajectories of States-Isolated in the Repeated Cross-Sectional (RCS) and the Panel Studies 

(non-imputed data, no control variables) 
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Figure S30 

Trajectories of States-Boredom in the Repeated Cross-Sectional (RCS) and the Panel Studies 

(non-imputed data, no control variables) 
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Figure S31 

Trajectories of States-Satisfied in the Repeated Cross-Sectional (RCS) and the Panel Studies 

(non-imputed data, no control variables) 
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Figure S32 

Trajectories of States-Optimism in the Repeated Cross-Sectional (RCS) and the Panel Studies 

(non-imputed data, no control variables) 
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Figure S33 

Trajectories of Health Concerns-Overall in the Repeated Cross-Sectional (RCS) and the 

Panel Studies (non-imputed data, no control variables) 
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Figure S34 

Trajectories of Health Concerns-Neighbourhood in the Repeated Cross-Sectional (RCS) and 

the Panel Studies (non-imputed data, no control variables) 
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Figure S35 

Trajectories of Health Concerns-Region in the Repeated Cross-Sectional (RCS) and the Panel 

Studies (non-imputed data, no control variables) 
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Figure S36 

Trajectories of Health Concerns-Country in the Repeated Cross-Sectional (RCS) and the 

Panel Studies (non-imputed data, no control variables) 
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Figure S37 

Trajectories of Health Concerns-Europeans in the Repeated Cross-Sectional (RCS) and the 

Panel Studies (non-imputed data, no control variables) 
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Figure S38 

Trajectories of Health Concerns-Humans in the Repeated Cross-Sectional (RCS) and the 

Panel Studies (non-imputed data, no control variables) 
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