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ABSTRACT
Curiosity reflects the intrinsic motivation of an individual to seek information in order to close information gaps.
Laboratory-based experiments have shown that both curiosity and information seeking are associated with
enhanced neural dynamics in the mesolimbic dopaminergic circuit. However, it is unclear whether curiosity and
its associated neural dynamics in the dopaminergic circuit drive information seeking in real life. The present
study investigated (i) whether curiosity traits predict different characteristics of real-life information seeking and
(ii) whether functional connectivity within the mesolimbic dopaminergic circuit is associated with information
seeking outside of the laboratory. Up to 15 month before the COVID-19 pandemic, we conducted curiosity and
anxiety questionnaires as well as a 10-minute resting-state fMRI session. In a follow-up survey early during the
COVID-19 pandemic, participants repeated the questionnaires and filled out an additional questionnaire about
their COVID-19-related information seeking. Curiosity but not anxiety remained stable over time. Individual
differences in curiosity were positively associated with the frequency of information-seeking behaviour. Anxiety
during the pandemic was not linked to any characteristics of real-life information seeking. Interestingly, the
frequency of information seeking was also independently predicted by individual differences in resting-state
functional connectivity between the ventral tegmental area and the nucleus accumbens. The present translational study paves the way for future studies on the role of curiosity in real-life information seeking by showing
that curiosity drives information seeking in real-life situations and that the curiosity-promoting mesolimbic dopaminergic functional network supports the frequency of real-life information-seeking behaviour.
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SIGNIFICANCE STATEMENT
Curiosity is a key driver of learning and information seeking in everyday life. However, the temporal stability of
curiosity traits, their relationship to real-life information seeking, and the associated dopaminergic brain activity
are poorly understood. The present study provides evidence that curiosity traits are stable over time – even
through a major event, such as the COVID-19 pandemic – and that both curiosity and intrinsic functional connectivity within the mesolimbic dopaminergic circuit are associated with the frequency of real-life information
seeking. These findings contribute to a better understanding of cognitive and neural differences that shape how
individuals seek out information and may offer the opportunity to help individuals with suboptimal informationseeking behaviour that negatively affects their well-being or mental health.
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INTRODUCTION
Curiosity – the desire to learn about specific information
without any apparent extrinsic rewards – is a driver of
information seeking that has been studied in a variety of
laboratory settings (1–3). It has been proposed that curiosity can be elicited by the detection of information gaps
or so-called information prediction errors (4, 5). Subsequent information seeking serves to close these information gaps and reduce uncertainty (1, 4, 6). Notably,
information gaps might result in anxiety instead of curiosity if the current state of uncertainty is perceived as a
threat or the necessary resources for successful uncertainty resolution are missing (4, 7, 8). Although laboratory-based research shows that curiosity is one of the key
drivers of information seeking, it is unknown whether
these findings translate to information seeking in everyday life where genuine knowledge acquisition takes
place. An initial hint comes from a study showing that
deprivation sensitivity, that is, a subtype of curiosity reflecting the tendency to seek information in order to
close information gaps, was associated with the creation
of knowledge networks during exploration of Wikipedia
articles (9). Given that participants were able to explore
individually chosen topics that they were interested in, it
remains an open question whether curiosity drives reallife information seeking for a specific topic that is novel
and personally relevant across all information seekers.
Curiosity about various types of information, such
as trivia answers, magic tricks, and morbid images, has
been associated with activation in the mesolimbic dopaminergic circuit (10–15). For instance, high ratings of
curiosity were shown to be accompanied by increased
activity in the ventral tegmental area (VTA) and the nucleus accumbens (NAcc; 10), supporting the idea that
the dopaminergic system supports the drive to seek information (16). Consistent with this interpretation, information seeking itself has also been related to increases
in activity and functional connectivity within the mesolimbic dopaminergic system (14, 17). Specifically, functional connectivity between the VTA and NAcc increased
during presentation of a cue that informs about upcoming information, indicating that these dopaminergic brain
regions form a network that is important for informationseeking decisions (17). Furthermore, mesolimbic dopaminergic brain areas show task-independent intrinsic
functional connectivity amongst each other and its
strength varies between individuals (18). Based on these
findings, the question arises whether intrinsic functional
connectivity between key regions of the mesolimbic dopaminergic circuit, such as the VTA and NAcc, is also
associated with curiosity-driven information seeking in
real life.
© by the authors, released under CC-BY 4.0 International license

The recent COVID-19 pandemic offered a unique
opportunity to study curiosity, the underlying neural dynamics in the mesolimbic dopaminergic system, and
their relationship to information seeking in real life. The
novelty of the SARS-CoV-2 virus and the uncertainty
about personally relevant health, social, and economic
consequences introduced information gaps about
COVID-19-related information to the world-wide population. Initial research has suggested that states of curiosity drive information seeking about COVID-19-related
news by maximising personal utility as shown in an
online experiment, in which participants’ curiosity was
measured as the willingness to wait for COVID-19related information (19). However, it remains an open
question whether individual differences related to how
strongly people generally express curiosity, that is curiosity traits, predict information seeking of COVID-19related news. It is also unclear whether curiosity traits,
which are thought to be rather stable personality characteristics, are unaffected by major disruptions to daily life,
such as during the beginning of the COVID-19 pandemic. Based on the overarching influence of the early
COVID-19 pandemic on physiological and psychological
well-being (20, 21), the temporal stability of curiosity
traits should be especially probed under these lifechanging circumstances that might be perceived as
threatening and consequently enhance anxiety levels.
Thus far, anxiety levels during the COVID-19 pandemic
have been associated with a reduction in the willingness
to wait for information (19) but also with increased information-seeking behaviour (22, 23). Anxiety predicted
COVID-19-related information seeking (22) but was not
related to information seeking when obsessive compulsive behaviour was taken into account (23), indicating
that anxiety is an important control variable when determining the key drivers of real-life information seeking.
Altogether, it is not clear whether individual differences
in curiosity solely or jointly with anxiety affect individual
differences in real-life information seeking about COVID19-related news.
In the present study, participants of a previous
neuroimaging study were re-invited to participate in a
follow-up survey during the beginning of the COVID-19
pandemic (Figure 1). Up to 15 months before the introduction of COVID-19 lockdown restrictions, individual
curiosity and anxiety scores were measured with the
help of questionnaires (24, 25) and a 10-minute restingstate functional magnetic resonance imaging (fMRI) session was conducted. After the introduction of COVID-19
lockdown restrictions, participants repeated the curiosity
and anxiety questionnaires and filled out an additional
questionnaire about the characteristics of their COVID19-related information-seeking behaviour. More specifi-
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Figure 1. Overview of the experimental timeline and details of the COVID-19-related information seeking questionnaire.
Curiosity and anxiety questionnaires as well as 10-minute resting-state functional magnetic resonance imaging (fMRI) were conducted up to 15 months before COVID-19 lockdown restrictions were introduced in the United Kingdom. During the COVID-19
pandemic, participants repeated the questionnaires and filled out an additional questionnaire about their information-seeking behaviour during the first month of lockdown. Labels for each item of the information seeking questionnaire were not presented to
participants.

cally, the information seeking questionnaire assessed
the frequency, detail, duration, and diversity of information seeking during the first month of lockdown
(Figure 1). We predicted that curiosity measurements
should not change from before to during the COVID-19
pandemic if curiosity traits measured with the FiveDimensional Curiosity Scale (24) reflect temporally stable personality traits. In contrast, anxiety levels may
change during the COVID-19 pandemic. Given that curiosity was shown to be a key driver of information seeking in laboratory-based experiments (1–3), we hypothesised that individual differences in curiosity may predict
characteristics of pandemic-related information seeking
in real life independently of anxiety levels. Furthermore,
characteristics of information seeking should be positively associated with intrinsic functional connectivity between the VTA and NAcc, which previously has been
related to curiosity and information seeking in experimental settings (10, 17).

RESULTS
Are curiosity and anxiety stable over time?
Curiosity as measured with the Five-dimensional Curiosity Scale (24) did not change from before to during the
COVID-19 pandemic (t(28) = 0.13, p = .895, d = 0.02,
two-tailed), indicating that curiosity traits remained stable
over time (Figure 2A). This was further supported by an
intraclass correlation coefficient (ICC) that indicated
good temporal stability of the five-dimensional curiosity
scores (ICC = 0.84, 95% CI [.70, .91]). Notably, participants also showed no difference from before to during
the pandemic in any of the five-dimensional curiosity
subscales (all FDR-adjusted p-values > .534, two-tailed)
as revealed by ICC values indicating moderate to good
stability for joyous exploration (ICC = 0.81, 95% CI [.65,
.90]), deprivation sensitivity (ICC = 0.67, 95% CI [.39,
.83]), stress tolerance (ICC = 0.81, 95% CI [.65, .90]),
social curiosity (ICC = 0.84, 95% CI [.69, .91]), and thrillseeking (ICC = 0.83, 95% CI [.69, .91]). In contrast, anxFigure 2. Curiosity and anxiety
scores conducted before and
during the COVID-19 pandemic.
(A) Five-dimensional curiosity traits
remained stable over time. (B) Anxiety levels increased from before to
during the COVID-19 pandemic.
Error bars indicate standard error of
the mean.
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iety as measured by the short form of the State-Trait
Anxiety Inventory (STAI; 25) increased from before to
during the COVID-19 pandemic (t(28) = 3.12, p = .004, d
= 0.58, two-tailed). The corresponding intraclass correlation coefficient showed poor temporal stability (ICC =
0.46, 95% CI [-.01, .71]; Figure 2B). These findings suggest that even though the impact of the pandemic increased participants’ anxiety levels, curiosity traits remained the same. Given that we did not find any significant differences in curiosity traits from before to during
the pandemic, all subsequent analyses use curiosity trait
scores measured during the pandemic in line with the
measurement of information seeking of COVID-19related news.

Does curiosity drive real-life information seeking?
In order to investigate whether curiosity positively influences real-life information seeking, we conducted onetailed linear regressions for each of the four characteristics captured by the information seeking questionnaire.
Specifically, linear regressions with five-dimensional curiosity as predictor were calculated for the frequency,
detail, duration, and diversity of COVID-19-related information seeking during the first month of lockdown as
dependent variables (Figure 1). Interestingly, curiosity
measured by the Five-Dimensional Curiosity Scale (24)
during the COVID-19 pandemic was positively associated with the frequency of information seeking during the
first month of lockdown (β = 0.03, t(28) = 2.68, FDRadjusted p = .025; Figure 3A). Thus, participants who
generally experience and express high curiosity indicated by high curiosity scores informed themselves more
often about COVID-19-related news per day than less
curious participants. Individual differences in fivedimensional curiosity traits showed no relationship with
the detail, duration, and diversity of information-seeking
behaviour (all FDR-adjusted p-values > .142). Further
examination of the five-dimensional curiosity subscales
suggested that both joyous exploration (β = 0.11, t(28) =
2.66, FDR-adjusted p = .033) and deprivation sensitivity
(β = 0.10, t(28) = 2.27, FDR-adjusted p = .040) drove the
positive relationship between curiosity and frequency of
information-seeking when adjusted for multiple comparisons correction. The remaining subscales of the fivedimensional curiosity scale were not associated with the
frequency of information seeking during the first month
of lockdown (all FDR-adjusted p-values > .092).
Given that anxiety during the pandemic might
have influenced information seeking as well, we conducted one-tailed linear regressions in the same way as
for the assessment of curiosity. Anxiety measured during
the pandemic showed no association with the frequency,
© by the authors, released under CC-BY 4.0 International license

Table 1
Multiple regression of curiosity and anxiety measured during
the COVID-19 pandemic predicting the frequency of real-life
information seeking during the first month of lockdown.
Predictor

β

SE

t

p

Constant

-1.79

1.53

-1.17

.126

Curiosity

0.03

0.01

2.70

.006**

Anxiety

-0.03

0.06

-0.58

.282

Note. * p < .05, ** p < .01, one-tailed.

detail, duration, and diversity of information-seeking behaviour (all FDR-adjusted p-values > .125). Furthermore, we performed a multiple regression analysis to
investigate whether curiosity is still positively associated
with the frequency of information seeking, when anxiety
is controlled for. The multiple regression model was significant (F(2,26) = 3.67, p = .020) and explained 16.03%
of variance. According to this multiple regression, solely
curiosity (β = 0.03, t(27) = 2.70, p = .006) but not anxiety
measured during the COVID-19 pandemic (β = -0.03,
t(27) = -0.58, p = .282) was positively associated with
the frequency of real-life information-seeking behaviour
(Table 1).

Does mesolimbic functional connectivity drive
real-life information seeking?
In order to test whether intrinsic resting-state functional
connectivity (RSFC) within the mesolimbic dopaminergic
circuit is positively associated with real-life information
seeking, we investigated whether RSFC between bilateral VTA and NAcc predicts different characteristics of
information-seeking behaviour. One-tailed linear regressions were calculated for each measure of the information seeking questionnaire. Interestingly, functional
connectivity between VTA and NAcc was positively associated with the frequency of information-seeking behaviour (β = 5.50, t(27) = 2.75, FDR-adjusted p = .021;
Figure 3B). This finding indicates that the stronger the
functional connectivity within participants’ mesolimbic
dopaminergic circuit, the more often participants informed themselves about COVID-19-related news during the first month of lockdown. RSFC between bilateral
VTA and NAcc was not linked to detail, duration, and
diversity of COVID-19-related information-seeking behaviour (all FDR-adjusted p-values > .146), suggesting a
specific relationship between mesolimbic dopaminergic
RSFC and the frequency of real-life information seeking.
Given that both the five-dimensional curiosity and
VTA-NAcc RSFC were positively associated specifically
with the frequency of COVID-19-related information
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Figure 3. Positive relationship of curiosity and mesolimbic functional connectivity with the frequency of real-life information seeking. (A) Five-dimensional curiosity traits measured during the pandemic were positively associated with the frequency of COVID-19-related information seeking during the first month of lockdown. (B) Resting-state functional connectivity between
bilateral VTA and NAcc was positively associated with the frequency of information-seeking behaviour.

seeking, we conducted a multiple regression analysis to
investigate whether curiosity trait scores and bilateral
VTA-NAcc RSFC were positively associated with the
frequency of information seeking dependently or independently of each other (Table 2). The multiple regression model was significant (F(2,26) = 6.20, p = .003) and
explained 27.07% of variance. More precisely, both curiosity (β = 0.02, t(27) = 1.99, p = .028) and RSFC between bilateral VTA and NAcc (β = 4.18, t(27) = 2.01, p
= .024) were independently associated with how often
participants informed themselves about COVID-19related news per day.

DISCUSSION
The results of the present study suggest that curiosity
and mesolimbic dopaminergic functional connectivity are
key drivers of information seeking in real life. Individual
differences of both temporally stable curiosity traits and
functional connectivity between bilateral VTA and NAcc
were independently associated with the frequency of
information seeking about COVD-19-related news.
Thereby, the present results support and translate previTable 2
Multiple regression of curiosity measured during the COVID19 pandemic and resting-state functional connectivity (RSFC)
between bilateral VTA and NAcc predicting the frequency of
real-life information seeking during the first month of lockdown.
Predictor

β

SE

t

p

Constant

-1.89

1.35

-1.40

.087

Curiosity

0.02

0.01

1.99

.028*

VTA-NAcc RSFC

4.18

2.01

2.08

.024*

Note. * p < .05, ** p < .01, one-tailed.
© by the authors, released under CC-BY 4.0 International license

ous laboratory-based findings (1–3, 14, 17) to real-life
knowledge acquisition for a specific topic that is novel
and personally relevant across all information seekers.
Importantly, the role of curiosity in real-life information
seeking held true when controlling for anxiety levels,
which increased during the beginning of the COVID-19
pandemic but did not have an influence on real-life information seeking. This fits to the idea that specifically curiosity and the curiosity-promoting mesolimbic dopaminergic circuit play a crucial role in real-life informationseeking behaviour (4).
The recent COVID-19 pandemic introduced high
levels of uncertainty about personally relevant consequences and information gaps about COVID-19-related
information. As suggested by previous research, the
detection of information gaps can elicit curiosity, leading
to subsequent information seeking in order to reduce
uncertainty and close information gaps (1, 4–6). The
present results support this idea by demonstrating that
individual differences in curiosity traits, that is, the general curiosity of a person, are associated with how often
participants inform themselves about COVID-19-related
news. Consequently, not only temporally variable curiosity states are associated with COVID-19-related information seeking (19) but also temporally stable curiosity
traits. Despite the overarching influence of the pandemic
on physiological and psychological well-being (20, 21),
curiosity traits, as measured with the Five-Dimensional
Curiosity Scale (24), remained stable over time while
anxiety levels increased from before to during the
COVID-19 pandemic. This is consistent with the idea
that curiosity is a rather stable personality trait that
drives information-seeking behaviour in everyday life.
Our finding adds to research showing that information
seeking motives remain stable over time – even during
such a major impact on our lives as the COVID-19 pandemic (26). In line with the finding that deprivation sensi-
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tivity – a subtype of curiosity that reflects the tendency to
seek information in order to close information gaps – is
associated with the creation of knowledge networks during information seeking (9), we also found a relationship
between curiosity and information seeking that was driven by deprivation sensitivity. This finding further suggests that participants who experience a stronger need
to close information gaps inform themselves more frequently about personally relevant information. In addition, we found that the subtype joyous exploration also
predicted the frequency of real-life information seeking.
Therefore, our results extend prior research, suggesting
that also those who are characterised by more diverse,
exploratory curiosity seek out personally relevant information more often. Even though the government regulations in response to the COVID-19 pandemic included
measures of social distancing and isolation, the subscale social curiosity was not associated with real-life
information seeking. Given that previous research found
mixed results regarding the relationship between anxiety
and information seeking, it was not clear whether curiosity alone or in addition to anxiety would be linked to reallife information seeking. Anxiety during the COVID-19
pandemic had been associated with a reduction in the
willingness to wait for information (19) but also increased
information-seeking behaviour (22, 23). However, anxiety was not associated with information seeking when
obsessive compulsive behaviour was taken into account
(23). The present results help to reconcile these inconsistent findings by providing further evidence that anxiety
is not linked to real-life information seeking – not even in
addition to curiosity scores. Thus, it seems to be specifically curiosity and mesolimbic dopaminergic functional
connectivity that drive information seeking in real life.
In the present study, individual differences in intrinsic resting-state functional connectivity of key brain
regions of the mesolimbic dopaminergic circuit, namely
bilateral VTA and NAcc, were associated with the frequency of COVID-19-related information seeking. These
results underline previous findings showing that curiosity
and information seeking are accompanied by increased
activity and stronger functional connectivity within the
mesolimbic dopaminergic system (10-17). Furthermore,
they suggest that even individual differences in taskindependent intrinsic functional connectivity within the
mesolimbic circuit are associated with information seeking in real life. Participants with stronger intrinsic VTANAcc functional connectivity informed themselves about
COVID-19-related news more often than participants
with weaker mesolimbic functional connectivity. Consequently, the mesolimbic dopaminergic circuit forms not
only a network that supports the drive to seek information in laboratory settings (16, 17) but is also im© by the authors, released under CC-BY 4.0 International license

portant for information seeking in everyday life. The finding that curiosity and functional connectivity between
bilateral VTA and NAcc were associated with information
seeking independently of each other suggests that they
are both important drivers of real-life information seeking. Although the information seeking questionnaire
used in the present study assessed four characteristics
of COVID-19-related information-seeking behaviour,
curiosity was associated specifically with the frequency
but not with the detail, duration, and diversity of information seeking. This specificity might be explained by
the fact that participants had to rate their informationseeking behaviour during the first month of lockdown in
hindsight. While this might have been fairly accurate for
the frequency of information-seeking, participants might
have misjudged the duration or diversity of their information-seeking behaviour (27), making potentially the
frequency the most reliable measurement. The finding
that both curiosity and VTA-NAcc functional connectivity
were associated specifically with the frequency of information seeking further supports the validity of the frequency measure. However, it would be fruitful if future
studies might use complementary, objective measures
of real-life information seeking, such as mobile tracking
devices.

Taken together, the present study provides evidence that curiosity and mesolimbic dopaminergic functional connectivity are key drivers of real-life information
seeking, suggesting that laboratory-based findings are
translatable to everyday life. Both curiosity and intrinsic
functional connectivity of the mesolimbic dopaminergic
circuit were positively associated with the frequency of
COVID-19-related information seeking whereas anxiety
levels were not linked to information seeking. Therefore,
the present study paves the way for future translational
studies that address important questions about the relationship between individual differences in curiosity, intrinsic functional brain connections, and real-life information seeking. Furthermore, the present findings lay
the foundation for a better understanding of individual
differences in cognitive and neural characteristics that
shape how individuals seek out information. A better
understanding of the drivers of real-life information seeking offers the possibility to potentially help individuals
who exhibit excessive or detrimental information-seeking
behaviour that might negatively affect their well-being or
mental health.

MATERIALS AND METHODS
Participants
Overall, 63 healthy participants were invited to return to
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participate in this study after taking part in a previous
study that included resting-state fMRI and curiosity
measures. Of those invited, 33 responded to our request, leading to a 52.38% response rate. Four participants were excluded from statistical analyses due to
excess motion artefacts during fMRI data acquisition and
one of them also being an outlier in the frequency, detail,
and duration of information seeking as determined by
the Tukey’s method with three interquartile ranges. The
final sample consisted of 29 participants (two male,
mean age = 19.97 years, range = 19-21 years) with normal or corrected-to-normal vision. Participants gave written informed consent and the study was approved by the
Cardiff University School of Psychology Ethics Committee.

Experimental design
Participants took part in two experimental sessions. In
the first session, which took place before the COVID-19
pandemic, participants carried out cognitive tasks
(unrelated to this study), filled out various questionnaires, and their brain activity was measured via restingstate fMRI. This session took place up to 15 months before the start of the first official UK lockdown during the
COVID-19 pandemic (i.e., before 16th March 2020). In
the second session, which took place during the COVID19 pandemic, participants repeated the FiveDimensional Curiosity Scale (24; Cronbach’s α = .87)
and the short version of the STAI (25; Cronbach’s α
= .75) via Qualtrics (Provo, USA). Data collection during
the pandemic took place between 25th June 2020 and
7th July 2020. In addition to the questionnaires, we
measured the extent to which participants carried out
information-seeking behaviour specific to COVID-19pandemic content. Specifically, the information seeking
questionnaire consisted of four items, which quantified
the frequency, detail, duration, and diversity of COVID19-related information seeking per day (cf. Figure 1). For
example, the item probing frequency of time spent information seeking was shown as “How often did you inform
yourself about COVID-19-related news? [per day]”. Participants were instructed to indicate numerically for each
question the amount of information seeking they carried
out. Participants were instructed as such: “We would like
to know more about how you inform yourself about the
COVID-19 pandemic. Please provide a numeric answer
that best fits you for the requested quantity.” The internal
consistency of the 4-item scale was Cronbach’s α = .76,
which is deemed to be satisfactory (28).
To understand the role of curiosity traits on
COVID-19-related information seeking, the FiveDimensional Curiosity Scale (24) was administered be© by the authors, released under CC-BY 4.0 International license

fore and during the beginning of the COVID-19 pandemic. This scale is subdivided into the subscales, joyous
exploration, deprivation sensitivity, stress tolerance, thrill
seeking, and social curiosity. The items were presented
on a 7-point Likert scale, ranging from 1 = “does not describe me at all” to 7 = “completely describes me”, with
the instruction “Below are a number of statements that
describe ways in which people act and think. For each of
the statements below, please indicate how well it describes you.” The Five-Dimensional Curiosity Scale was
selected in order to capture a broad spectrum of personality, well-being, and social factors that can influence
curiosity and information seeking. In addition to this curiosity questionnaire, the short form of the State-Trait Anxiety Inventory (STAI; 25) was conducted before and during the COVID-19 pandemic. Participants were given the
prompt “A number of statements which people have
used to describe themselves are given below. Read
each statement and then select the most appropriate
number to the right of the statement to indicate how you
feel right now, at this moment. There are no right or
wrong answers. Do not spend too much time on any one
statement but give the answer which seems to describe
your present feelings best.” The scales used were 1 =
“not at all”, 2 = “somewhat”, 3 = “moderately”, and 4 =
“very much”. Items included in this scale included “I feel
calm”, “I feel content”, and “I am worried”.

FMRI acquisition
Imaging data were obtained at CUBRIC, Cardiff University, using a Siemens Magnetom Prisma 3T MRI scanner with a 32-channel head coil. High-resolution T1weighted structural images were obtained using an
MPRAGE sequence (TR = 2500 ms, TE = 3.06 ms, flip
angle = 9°, FoV = 256 mm 2, voxel-size = 1 mm 3, slice
thickness = 1 mm, 224 sagittal slices, bandwidth = 230
Hz/pixel; acquisition time = 7.36 min). During the structural scan, participants watched a film in order to help
reduce movement, boredom, and nervousness. For resting-state fMRI, fifty transversal slices were acquired by
using an echoplanar imaging (EPI) sequence (TR =
3000 ms, TE = 30 ms, flip angle 89°, FoV = 192 mm 2,
voxel-size = 2 mm 3, slice thickness = 2 mm, bandwidth =
2170 Hz/pixel; acquisition time = 10.11 min). A black
fixation cross centred on a grey background was presented during resting-state fMRI acquisition. Participants
were instructed to keep their eyes open, fixate on the
cross, and try to the best of their ability to keep their
minds clear. They were told not to linger on things that
came to their mind (29).
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Resting-state functional connectivity preprocessing and analysis
Resting-state fMRI data were pre-processed using the
CONN toolbox (version 18b; 30), in conjunction with the
Statistical Parametric Mapping (SPM12) modules
(Wellcome Trust Centre for Neuroimaging, London) executed in MATLAB (version 2015). In a first step, functional scans were realigned and resampled to a reference
structural image using SPM12 (31) and slice-time corrected (32), adjusting for differences in acquisition times
between the inter-leaved scans. The Artefact Detection
Tool (ART) was used to flag potential outliers with a
framewise displacement > 0.5 mm and global BOLD
signal change exceeding three standard deviations of
subject-specific means. Then, structural and functional
images were normalised into MNI space and segmented
(33), with 2 mm isotropic voxels for functional and 1 mm
isotropic voxels for structural images. Functional imaging
was spatially smoothed using 6 mm full-width-half maximum (FWHM) Gaussian Kernel. Next, images were denoised using CONN’s anatomical component noise correction procedure (34, 35). Twelve noise components
(three translation, three rotation parameters, and their
respective first-order derivatives) were identified (36) to
reduce motion variability in the BOLD signal. Outlier
scans identified in ART were scrubbed during this step.
To remove slow trends in the signal and initial magnetization transients from the BOLD signal, a linear detrending was used. Finally, the standard band-pass filter between 0.008 Hz and 0.09 Hz was used. In addition, data
from participants with over 15% of invalid scans as identified by ART were removed from analysis. According to
this exclusion criterion, data from four participants were
removed.
In order to investigate intrinsic functional connectivity between VTA and NAcc, bilateral masks of both
brain regions were used as regions of interest (ROIs).
The bilateral mask of the VTA was taken from Murty et
al. (37). Left and right NAcc masks were taken from the
Harvard-Oxford cortical atlas (38) and combined to a
bilateral NAcc mask in FSL (39). The BOLD time series
of each ROI was computed by averaging the voxel time
series across all voxels within the ROI. Each participant’s intrinsic mesolimbic functional connectivity was
computed as Fisher’s z-transformed bivariate Pearson
correlation coefficient between the VTA and NAcc BOLD
time series.

measurements are temporally stable, intraclass correlations were carried out with the ranges < 0.5, 0.5-0.75,
and 0.75-0.9 indicating poor, moderate, and good temporal reliabilities, respectively (40). To understand to
what extent curiosity influences characteristics of COVID
-19-related information seeking, we carried out linear
regressions. In addition, to control that this was not driven by underlying anxiety, we carried out a multiple regression. Finally, as we expected that these factors
would contribute to real-life information seeking, we examined a potential positive relationship between curiosity and resting-state functional connectivity between bilateral VTA and NAcc. As such, a multiple regression was
carried out to understand whether these predictors were
dependent or independent of each other. For all analyses, the significance level was set to α = .05 and if not
indicated differently, one-tailed results are reported given our directed hypotheses. In order to correct for multiple comparisons, the false discovery rate (FDR) method
was applied and adjusted p-values were reported (41).
In order to avoid biases from outliers for all statistical
analyses, outliers were detected with the Tukey’s method using three interquartile ranges (42). One participant
was classified as an outlier for the frequency, detail, and
duration of information seeking and was removed from
analyses also due to excess motion artefacts.
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