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Abstract
Curiosity promotes learning. Two open questions concern the extent to which tobacco smokers
exhibit curiosity about smoking-related health information and whether this curiosity can
facilitate recall of this information. Participants (n=324 smokers; n=280 non-smokers) performed
a Trivia Guessing Task wherein participants guessed the answers to general trivia and smoking-
related trivia questions and provided ratings of their curiosity prior to viewing the answers to the
questions. A subset of participants (n=121 smokers; n=97 non-smokers) completed a surprise
Trivia Memory Task one-week later and answered the previously-viewed questions. Results
indicate that smokers are no less curious about smoking-related trivia than they are about general
trivia and that curiosity about the answer to smoking-related trivia is associated with more
accurate recall of smoking-related trivia answers one week later. Findings suggest that
engendering states of curiosity for smoking-related information may facilitate retention of that

information in smokers.

Keywords: curiosity; memory; health communication; tobacco



CURIOSITY AND TOBACCO 3

Smokers’ curiosity for tobacco-related trivia aids recall of tobacco-related information

Curiosity is an epistemic emotion characterized by a desire to fill the knowledge gap
between what one knows and what one wants to know (Berlyne, 1954; Loewenstein, 1994). The
field of health communication is cognizant of the powerful motivational force of curiosity and its
ability to impact health behaviors such as cigarette smoking. In the vein of historical themes of
curiosity placing individuals at risk for poor outcomes (e.g., killing the cat, opening Pandora’s
box, Lot’s wife), health communication efforts aim to quench youths’ curiosity about smoking
through warnings about the risks and harms of smoking, often in attempts to counter curiosity-
eliciting tobacco product advertising (Portnoy et al., 2014). This approach is warranted in the
light of longitudinal studies indicating that curiosity about smoking is a risk factor for smoking
experimentation and initiation (Guo et al., 2013; Nodora et al., 2014; Pierce et al., 2005) and that
curiosity about smoking is among the most common reasons people retrospectively report for
beginning smoking in the first place (Sarason et al., 1992).

In contrast to the investigation of curiosity as a risk factor for smoking initiation, the role
for curiosity at the dependence end of the tobacco-dependence time course has received little
attention. Models of health behavior change view beliefs about a behavior as important
influences on intentions for behavior change and eventually behavior change itself (Ajzen, 1991,
Fishbein & Cappella, 2006). The more one believes that smoking cessation will lead to positive
outcomes and prevent negative outcomes, the more likely one will adopt a favorable attitude to
performing the behavior. A common goal of health communication efforts designed to promote
smoking cessation, then, is to create, change, or reinforce beliefs about the risks associated with
smoking and the benefits of smoking cessation by disseminating information (Wakefield et al.,

2010). In the ideal scenario, information from health communication efforts is retained beyond
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the immediate exposure, allowing it to inform future decisions to engage in or disengage from
smoking behavior.

States of curiosity are associated with better learning and may play a role in the desired
retention of health information in health communication interventions. Across a range of studies,
trivia questions that induce curiosity about the answer are better recalled up to 2 weeks later than
trivia questions that are associated with lower levels of self-reported curiosity (Fandakova &
Gruber, 2021; Galli et al., 2018; Wade & Kidd, 2019). Mechanisms underlying this learning
effect of curiosity have been interpreted from the perspective that the information one is curious
about is valued. Indeed, individuals will wait and pay for information about which they are
curious and that has no immediate instrumental value (Bennett et al., 2016; Cabrero et al., 2019).
This value attached to information is thought to enhance subsequent memory for information,
just as other incentives such as money enhance memory, via activity and interactions between
the substantia nigra/ventral tegmental area and hippocampus (Adcock et al., 2006; Gruber et al.,
2019; Kang et al., 2009).

However, smoking-related information may have special significance for smokers
relative to non-smokers in a way that could undermine efforts to target curiosity to enhance
memory for smoking-related facts. Learning about the negative outcomes associated with
cigarette smoking can induce an unpleasant tension in smokers resulting from holding beliefs
that are inconsistent with their smoking behaviors (i.e., cognitive dissonance; Festinger, 1957
Fotuhi et al., 2013). It is possible that the anticipation of this tension may undermine smokers’
curiosity to resolve smoking-related knowledge gaps. However, individuals are motivated to

close information gaps even if satisfying this curiosity comes with negative outcomes, such as
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exposure to electric shocks (Hsee & Ruan, 2016; King et al., 2020) and information likely to
promote negative affect (Kruger & Evans, 2009; Oosterwijk, 2017).

This sometimes costly desire to fill a knowledge gap is thought to reflect motivational
mechanisms of incentive salience (FitzGibbon et al., 2020; Litman, 2019). Incentive salience
refers to a motivational feeling of ‘wanting’ in anticipation of an outcome that is separate from
the hedonic response of ‘liking’ (Berridge, 2012; Berridge, 2007). Thus, although smoking-
related trivia may be unpleasant to smokers, the role wanting plays in the motivation one
experiences to seek out information in order to overcome the feeling of being deprived of
knowledge (Kobayahi & Hsu, 2019; Lau et al., 2020; Shin & Kim, 2019) suggests that smokers

will still experience curiosity to resolve smoking-related knowledge gaps.

The Present Study

The present study tests the extent to which the memory-enhancing effects of curiosity for
trivia extends from non-smokers and general trivia questions to smokers and smoking-related
trivia. We present smokers and non-smokers with both general and smoking-related trivia
questions, asking them how curious they are to know the answer. After collecting pre-answer
curiosity ratings, we then show participants the answer. A week later, we present participants
with the same trivia questions and ask them to provide the answers in a memory task. We
hypothesize that smokers will show greater memory during this memory task for both general
trivia and smoking-related trivia questions about which they report they were curious to know

the answer in the trivia guessing task they undertook in the previous week.
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Method

We used data from the Curiosity And Tobacco (CAT) Study. All data reported on in
present study is available at the Open Science Foundation: https://osf.io/cx7ug/. All research was
conducted in accordance with the institutional review board at the University of Pennsylvania.
Participants

Participants were recruited through Qualtrics. Individuals were eligible if they were aged
21 years or older. Participants reporting smoking 100 or more cigarettes in their lifetime and
smoking greater than 1 day per week in a typical week were identified as smokers. If participants
reported not smoking 100 cigarettes in their lives, never smoking in their lives, or reporting
smoking 0 days per week, they were classed as non-smokers. Non-smoker (n=280) and smoker
(n=324) demographic characteristics, including age, gender, and race/ethnicity, are shown in
Table 1.
Procedure

The protocol began with a consent form. After consenting, participants completed a
Trivia Guessing Task. After completing the task, participants completed scales to collect
demographic information and information about their smoking behavior. One week following
completion of the Trivia Guessing Task, participants were sent a Trivia Memory Task.
Measures

We used participants’ reports of demographic characteristics, Smoking behavior, and data
from the Trivia Guessing Task and the Trivia Memory Task.

Trivia Guessing Task. Participants completed an adaptation of an existing trivia task
(Fastrich et al., 2018). After providing consent, participants completed a practice trial of the task.

After this practice trial, 30 trivia questions were presented to participants; 15 were general trivia
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questions and 15 were tobacco-related questions (see supplement for the questions used). Trivia
questions were presented in a random order for each participant. On each trial (Figure 1), a trivia
question was presented, and participants typed a guess of the answer to the question in a text
box. Participants were encouraged to report their best guess but were told that they could leave
the field blank if they could not come up with any answer. Once participants pressed the next
page button (or after 15 seconds had passed), they were asked to rate their confidence in their
answer (“Rate your confidence in your guess”) and their pre-answer curiosity about the
question’s answer (“Rate your curiosity about the answer”) on scales from 1 to 10 (“not at all”,
“extremely”). After these ratings, participants were shown the correct answer for 5 seconds after
which participants indicated their level of interest in the answer (“Rate your interest in the
provided answer”) on a scale from 1 to 10 (“not at all interested”, “extremely interested”). The
trivia question was displayed throughout the trial to ensure that participants correctly
remembered the trivia question when they provided an answer or ratings.

Trivia Memory Task. Participants completed a Trivia Memory Task (Fastrich et al.,
2018) one week after the first session. During this second session, participants were presented
with the same questions they had rated in the first session and were asked to recall the answer to
the question within 15 seconds (Figure 1). The questions were presented in randomized order.
The consent form indicated that participants would be recontacted to complete a second session
one week following their first session, but they were not told that the second session would be a
memory test.

Data Cleaning and Analysis
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The accuracy of participants’ guesses in both the Trivia Guessing Task and the Trivia
Memory Task was manually determined by the second through fifth authors. Responses were
scored as correct or incorrect.

Trivia Guessing Task. As a first step, we tested the extent to which guess accuracy, pre-
answer curiosity, pre-answer confidence, and post-answer interest were associated with smoking
status (smoker vs. non-smoker), trivial type (general trivia vs. smoking trivia), and an interaction
between smoking status and trivia type. We used multilevel models to accommodate the nested
nature of the data (30 trivia questions nested in 604 participants). At level 1 (trial-level variables)
the formal model equation (using pre-answer curiosity as an example) was constructed as:
Curiosity;; = Bo; + PriTriviaType;;: + ej;, 1)
where Curiosity;, is pre-answer curiosity for person i on trial t; 8,; indicates the expected
curiosity on a general trivia trial (trivia type was dummy coded such that general trivia was the
reference category) for a non-smoker (smoking status was dummy coded such that non-smoker
was the reference category); B;; tests for within-person differences in pre-answer curiosity
associated with trivia type; and e;; are trial-specific residuals.

Person-specific intercepts and associations (from Level 1) were specified (at Level 2) as:
Boi = Yoo + Yo1SmokingStatus; + uy;

Bii = Y10 + Y11SmokingStatus; + u;, (@)
where y denotes a sample-level parameter and u denotes residual between-person differences
that may be correlated but are uncorrelated with e;;. Parameter y,, tests for between-person
differences in pre-answer curiosity based on smoking status and y;, tests for an interaction
between smoking status and trivia type. Non-significant interactions were trimmed from final

models. Similar multilevel models were constructed for pre-answer confidence and post-answer
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interest as outcome variables. For accuracy, a multilevel logistic regression was used due to the
binary nature (O=inaccurate; 1=accurate) of the outcome.

Trivia Memory Task. The outcome variable in the Trivia Memory Task was trial-level
accuracy (i.e., whether they provided the accurate answer for the current trial or not in the trivia
guessing task). Using a logistic multilevel model, we tested the extent to which pre-answer
curiosity on the Trivia Guessing Task was associated with trivia question accuracy and the extent
to which this association differed depending on smoking status, trivia type, and the interaction
between smoking status and trivia type. To allow a focus on within-person associations (i.e., a
participant remembers the answer to a question if they rated being more curious than usual about
that question), trial level pre-answer curiosity was within-person standardized. On these
standardized variables, values of 0 indicated a usual level of curiosity for that participant, values
below 0 indicated lower curiosity than usual for that participant, and values above 0 indicated
higher than usual curiosity for that participant. We then tested the extent to which curiosity was
independently associated with memory, by controlling for pre-answer confidence and post-
answer interest in additional models. To account for differences in accuracy, we also controlled
for both trial-level accuracy and the proportion of correct responses during the trivia guessing
task as a whole. This is important given findings that prior knowledge is a predictor of memory
test accuracy (Wade & Kidd, 2019). In additional models, we controlled for age and gender to
account for differences across the smoker and non-smoker groups. Inclusion of age and gender
did not affect the observed curiosity-recall associations. As such, we present the more
parsimonious models below. Cohen’s D is presented as the effect size estimate and was
calculated using the EMAtools package (Kleiman, 2017). Models were fit using nlme (Pinheiro

et al., 2020) except for multilevel logistic models which were fit using Ime4 (Bates et al., 2015).
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Results

We first present results from the Trivia Guessing Task before turning to the Trivia
Memory Task. The follow-up task was completed by 218 participants (36.09% of the sample
completing the Trivia Guessing Task) consisting of 97 non-smokers and 121 smokers (see Table
S1 for demographics of this follow-up sample). Correlations between main variables are shown
in Table 2.

Trivia Guessing Task

For pre-answer curiosity (Fig. 2A), no significant interaction emerged between smoking
status and trivia type, b=-0.06, p=0.51. As such, the interaction was trimmed from the model. We
present the final multilevel model in Table 3. Trivia type was not associated with curiosity,
b=0.02, p=0.60. Smokers reported higher pre-answer curiosity relative to non-smokers, b=1.37,
p<0.001, d=0.48.

For confidence about their guess (Fig. 2B), no significant interaction emerged between
smoking status and trivia type, b=0.07, p=0.35. As such, the interaction was trimmed from the
model. We present the final multilevel model in Table 3. Trivia type was significantly associated
with confidence, b=0.20 p<0.001, such that participants were more confident about their guesses
to smoking relative to general trivia. Smokers reported being more confident about their guesses
relative to non-smokers, b=1.74, p<0.001, d=0.66.

For post-answer interest (Fig. 2C), no significant interaction emerged between smoking
status and trivia type, b=-0.09, p=0.32. As such, the interaction was trimmed from the model. We
present the final multilevel model in Table 3. Trivia type was not associated with interest,
b=0.02, p=0.65. Smokers reported more post-answer interest relative to non-smokers, b =1.21,

p<0.001, d=0.44.
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For accuracy (Fig. 2D), no significant interaction emerged between smoking status and
trivia type, b=-0.03, p=0.73. As such, the interaction was trimmed from the model. We present
the final multilevel model in Table 3. Trivia type was not significantly associated with accuracy,
b=0.13, p=0.05. Smokers were less accurate in their guesses to trivia question answers than non-

smokers, b=-0.27, p<0.001, d=-0.24.

Trivial Memory Task

Participants were more likely to accurately answer trivia questions in the Trivia Memory
Task when they reported higher than usual pre-answer curiosity for that question in the Trivia
Guessing Task, b=0.28, p<0.001 (Fig 3B). This association between curiosity and accuracy
remained significant, b=0.11, p=0.02, when covariates (pre-answer confidence, accuracy from
the Trivia Guessing Task), trivia type, and smoking status were added to the model (Table 4).
Pre-answer confidence was not significantly associated with accuracy on the Trivia Memory
Task, b=0.05, p=0.28. Post-answer interest was positively associated with accuracy, b=0.15,
p<0.001, such that participants were more likely to provide an accurate answer during the Trivia
Memory Task for trials where they expressed higher than usual interest on the Trivia Guessing
Task. If participants accurately guessed the answer for a trial during the Trivia Guessing Task,
they were more likely to provide an accurate answer during the Trivia Memory Task, b=2.27,
p<0.001, and participants who were more accurate on average during the Trivia Guessing Task
were also more accurate during the Trivia Memory Task, b=6.28, p<0.001. Smokers were less
accurate during the Trivia Memory Task than non-smokers, b=-0.35, p=0.02, and participants
were less likely to provide accurate responses to smoking relative to general trivia questions, b=-

1.02, p<0.001. There was no evidence that trivia type or smoking status moderated associations
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between curiosity and accuracy on the Trivia Memory Task (all p-values testing interactions
>0.42; see also Figure S1).
Discussion

We examined a potential role for curiosity in the extent to which states of curiosity may
facilitate recall of tobacco-related information in adult smokers. Replicating previous studies
showing a role for curiosity in aiding the recall of general trivia questions (Fandakova & Gruber,
2021; Galli et al., 2018; Wade & Kidd, 2019), we find that when participants reported being
more curious about the answer to a trivia question, they were more likely to recall the correct
answer to that question in a surprise recall task a week later. We extended these previous
findings by including smoking-related trivia in addition to general trivia and find that states of
curiosity were associated with better recall of smoking-related information of the sort often
contained in health communication efforts designed to create, change, or reinforce beliefs about
the risks associated with smoking and the benefits of smoking cessation information (Wakefield
et al., 2010). Notably, both smokers and non-smokers showed evidence of curiosity-facilitated
recall of smoking-related information.

The finding that smokers benefited from states of curiosity in their recall of smoking-
related information has important implications for health communication efforts. A common goal
of health communication interventions is to disseminate information in order to elicit smoking
behavior change (Ajzen, 1991; Fishbein & Cappella, 2006; Wakefield et al., 2010). In the ideal
scenario, information from health communication efforts is remembered beyond immediate
exposure and informs future smoking decisions. In finding that smokers better recall smoking-

related information about which they report being curious, the present study suggests that health
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communication efforts designed to increase curiosity in viewers may be the most successful in
facilitating message recall.

There was no evidence that curiosity-facilitated recall differed across general or smoking-
related trivia types or across smokers and non-smokers. This is perhaps surprising given that the
smoking-related trivia contained content that might trigger cognitive dissonance in smokers
(Festinger, 1957; e.g., “Approximately 1 in 5 deaths in the United States iS caused by smoking”)
with the potential to undermine smokers’ curiosity about smoking-related information. However,
consistent with the present findings, the broader literature on curiosity indicates that people are
motivated to close information gaps even when satisfying their curiosity in this way comes with
negative outcomes (Hsee & Ruan, 2016; King et al., 2020). Curiosity in the face of potential
negative consequences (e.g., the unpleasant experience of cognitive dissonance) may reflect
motivational mechanisms of incentive salience in resolving knowledge gaps (FitzGibbon et al.,
2020; Litman, 2019).

The main interest of the present study was to examine potential differences across trivia
type and smoking status in the within-person association between pre-answer curiosity and
accurate recall. However, there were a number of other findings of interest, including that
smokers reported being more curious, more confident they knew the answer, and more interested
in the answers to both general and smoking-related trivia questions than non-smokers during the
Trivia Guessing Task. This may suggest that the increased curiosity that places youth at risk to
begin smoking in the first place may reflect a tendency to experience curiosity more generally
that extends into adulthood. This possibility will require longitudinal research to articulate but
suggests that curiosity is a character strength of smokers that health communication efforts may

leverage (Park et al., 2004). Despite being more curious, more confident that they knew the
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correct answer, and more interested in the trivia relative to non-smokers, smokers were less
accurate than non-smokers in both the Trivia Guessing Task and the Trivia Memory Task.

The findings should be considered in light of study strengths and limitations. The sample
was a convenience sample making generalizability to the general population difficult.
Approximately one-third of the sample completed the one-week follow-up Trivia Memory Task.
Despite the difficulty of retention in the one-week follow-up, the relatively large temporal gap
between the Trivia Guess Task and the Trivia Memory Task allowed the consideration of recall
over a timescale more relevant to health communication efforts than same-session recall tasks
(e.g., Wage & Kidd, 2019).

Conclusion

In summary, the present study finds that states of curiosity facilitate memory for
smoking-related information, even in adult smokers. The findings suggest that health
communication efforts that engender states of curiosity for the information they disseminate in

order to encourage behavior change may benefit from curiosity-facilitated message recall.



CURIOSITY AND TOBACCO 15

Acknowledgements
The authors acknowledge support from that National Institute of Drug Abuse (K01 DA047417)
and the Brain & Behavior Research Foundation. The content is solely the responsibility of the

authors and does not necessarily represent the official views of any of the funding agencies.



CURIOSITY AND TOBACCO 16

References

Adcock, R. A., Thangavel, A., Whitfield-Gabrieli, S., Knutson, B., & Gabrieli, J. D. (2006).
Reward-motivated learning: mesolimbic activation precedes memory formation. Neuron,
50(3), 507-517.

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human Decision
Processes, 50(2), 179-211.

Bakdash, J. Z., & Marusich, L. R. (2017). Repeated measures correlation. Frontiers in
Psychology, 8, 456.

Bates, D., Maechler, M., Bolker, B., & Walker, S. (2015). Fitting Linear Mixed-Effects Models
Using Ime4. Journal of Statistical Software, 67(1), 1-48.

Bennett, D., Bode, S., Brydevall, M., Warren, H., & Murawski, C. (2016). Intrinsic valuation of
information in decision making under uncertainty. PLoS Computational Biology, 12(7),
£1005020.

Berlyne, D. E. (1954). A theory of human curiosity. British Journal of Psychology. General
Section, 45, 180-191.

Berridge, K. C. (2012). From prediction error to incentive salience: mesolimbic computation of
reward motivation. European Journal of Neuroscience, 35, 1124-1143.

Berridge, K. C. (2007). The debate over dopamine’s role in reward: the case for incentive
salience. Psychopharmacology, 191, 391-431.

Cabrero, J. M. R., Zhu, J. Q., & Ludvig, E. A. (2019). Costly curiosity: People pay a price to

resolve an uncertain gamble early. Behavioural Processes, 160, 20-25.



CURIOSITY AND TOBACCO 17

Chung, T., Maisto, S. A., Mihalo, A., Martin, C. S., Cornelius, J. R., & Clark, D. B. (2011). Brief
assessment of readiness to change tobacco use in treated youth. Journal of Substance
Abuse Treatment, 41(2), 137-147.

Fandakova, Y., & Gruber, M. J. (2021). States of curiosity and interest enhance memory
differently in adolescents and in children. Developmental Science, 24(1), e13005.
Fastrich, G. M., Kerr, T., Castel, A. D., & Murayama, K. (2018). The role of interest in memory
for trivia questions: An investigation with a large-scale database. Motivation Science,

4(3), 227-250

Festinger, L. (1957). A theory of cognitive dissonance, Vol. 2. Palo Alto, CA: Stanford
University Press

Fishbein, M., & Cappella, J. N. (2006). The role of theory in developing effective health
communications. Journal of Communication, 56(suppl_1), S1-S17.

FitzGibbon, L., Lau, J. K. L. & Murayama, K. (2020). The seductive lure of curiosity:
information as a motivationally salient reward. Current Opinion in Behavioral Science,
35, 21-27.

Fotuhi, O., Fong, G. T., Zanna, M. P., Borland, R., Yong, H. H., & Cummings, K. M. (2013).
Patterns of cognitive dissonance-reducing beliefs among smokers: a longitudinal analysis
from the International Tobacco Control (ITC) Four Country Survey. Tobacco Control,
22(1), 52-58.

Galli, G., Sirota, M., Gruber, M. J., lvanof, B. E., Ganesh, J., Materassi, M., ... & Craik, F. I.
(2018). Learning facts during aging: the benefits of curiosity. Experimental Aging

Research, 44(4), 311-328.



CURIOSITY AND TOBACCO 18

Gruber, M.J., Valji, A., & Ranganath, C. (2019). Curiosity and learning: A neuroscientific
perspective. In: A.K. Renninger & S.E. Hidi (eds), The Cambridge Handbook of
Motivation and Learning (pp. 397-417). Cambridge, UK: Cambridge University Press.

Guo, Q., Unger, J. B., Palmer, P. H., Chou, C. P., & Johnson, C. A. (2013). The role of cognitive
attributions for smoking in subsequent smoking progression and regression among
adolescents in China. Addictive Behaviors, 38(1), 1493-1498.

Heatherton, T.F., Kozlowski, L.T., Frecker, R.C., & Fagerstrom, K.O. (1991). The Fagerstrom
Test for Nicotine Dependence: a revision of the Fagerstrom Tolerance Questionnaire.
British Journal of Addiction, 86, 1119-27.

Hsee, C. K., & Ruan, B. (2016). The Pandora effect: The power and peril of curiosity.
Psychological Science, 27(5), 659-666.

Kang, M. J., Hsu, M., Krajbich, I. M., Loewenstein, G., McClure, S. M., Wang, J. T. Y., &
Camerer, C. F. (2009). The wick in the candle of learning: Epistemic curiosity activates
reward circuitry and enhances memory. Psychological Science, 20(8), 963-973.

Lau, J. K. L., Ozono, H., Kuratomi, K., Komiya, A., & Murayama, K. (2020). Shared striatal
activity in decisions to satisfy curiosity and hunger at the risk of electric shocks. Nature
Human Behaviour, 4(5), 531-543.

Kleiman, E. (2017). EMAtools: Data Management Tools for Real-Time Monitoring/Ecological
Momentary Assessment Data. R package version 0.1.3. https://CRAN.R-
project.org/package=EMAtools

Kobayashi, K. & Hsu, M. (2019). Common neural code for reward and information value.

Proceedings of the National Academy of Sciences USA, 116, 13061-13066.



CURIOSITY AND TOBACCO 19

Kruger, J., & Evans, M. (2009). The paradox of Alypius and the pursuit of unwanted
information. Journal of Experimental Social Psychology, 45(6), 1173-1179.

Lau, J. K. L., Ozono, H., Kuratomi, K., Komiya, A. & Murayama, K. (2020). Shared striatal
activity in decisions to satisfy curiosity and hunger at the risk of electric shocks. Nature
Human Behavior, 4, 531-543.

Litman, J. (2019). Curiosity. In K.A., Renniger, & S.E. Hidi (eds), The Cambridge Handbook on
Motivation and Learning (pp. 418-422). Cambridge, UK: Cambridge University Press.

Loewenstein, G. (1994). The psychology of curiosity: A review and reinterpretation.
Psychological Bulletin, 116(1), 75-98.

Nodora, J., Hartman, S. J., Strong, D. R., Messer, K., Vera, L. E., White, M. M., ... & Pierce, J.
P. (2014). Curiosity predicts smoking experimentation independent of susceptibility in a
US national sample. Addictive Behaviors, 39(12), 1695-1700.

Oosterwijk, S. (2017). Choosing the negative: A behavioral demonstration of morbid curiosity.
PloS one, 12(7), e0178399.

Park, N., Peterson, C., & Seligman, M. E. (2004). Strengths of character and well-being. Journal
of Social and Clinical Psychology, 23, 603-619.

Pierce, J. P., Distefan, J. M., Kaplan, R. M., & Gilpin, E. A. (2005). The role of curiosity in
smoking initiation. Addictive Behaviors, 30(4), 685-696.

Pinheiro J, Bates D, DebRoy S, Sarkar D, R Core Team (2020). nlme: Linear and Nonlinear
Mixed Effects Models. R package version 3.1-148, <URL: https://CRAN.R-

project.org/package=nime>.



CURIOSITY AND TOBACCO 20

Portnoy, D. B., Wu, C. C., Tworek, C., Chen, J., & Borek, N. (2014). Youth curiosity about
cigarettes, smokeless tobacco, and cigars: prevalence and associations with advertising.
American Journal of Preventive Medicine, 47(2), S76-S86.

Sarason, I. G., Mankowski, E. S., Peterson Jr, A. V., & Dinh, K. T. (1992). Adolescents' reasons
for smoking. Journal of School Health, 62(5), 185-190.

Shin, D. D. & Kim, S.-i. (2019). Homo curious: curious or interested? Educational Psychology
Review, 31, 853-874.

Wade, S., & Kidd, C. (2019). The role of prior knowledge and curiosity in learning.
Psychonomic Bulletin & Review, 26(4), 1377-1387.

Wakefield, M. A., Loken, B., & Hornik, R. C. (2010). Use of mass media campaigns to change

health behaviour. The Lancet, 376(9748), 1261-1271.



RUNNING HEAD: CURIOSITY AND TOBACCO

Table 1.

Demographic characteristics of smokers and non-smokers

Smokers (n=324) Non-smokers (n=280)

Age Mean=54.58, Standard Mean=64.15, Standard
deviation=14.54 deviation=11.23

Gender Man=210 (64.81%); trans Agender=1 (0.36%); genderfluid=1
man=1 (0.31%); woman=101 (0.36%); man=156 (55.71%); non-
(31.17%); multiple=10 binary=1 (0.36%); woman=119
(3.09%); prefer not to (42.50%); prefer not to disclose=2
disclose=2 (0.62%) (0.71%)

Race/ethnicity African American/Black=9; African American/Black=4; Asian=8;
Asian=8; Hispanic/Latino/a=4;  Asian American=2;
Native American/American Hispanic/Latino/a=3; white=256;

Indian=1; Pacific Islander=1; white/Asian=1; Other=6
white=294; white/Black=1;

white/Hispanic/Latino/a=3;

white/Native

American/American Indian=2;

Other=1

Sexual orientation Asexual=8 (2.47%); Asexual=3 (1.07%); Bisexual=3
Bisexual=21 (6.48%); Gay=11  (1.07%); Gay=12 (4.29%); Lesbian=1
(3.40%); Lesbian=1 (0.31%); (0.36%); Pansexual=1 (0.36%);
Straight (heterosexual)=277 Straight (heterosexual)=254 (90.71%);
(85.49%); multiple=1 (0.31%); Other=2 (0.71%); Prefer not to
other=1 (0.31%); Prefer notto  disclose=4 (1.43%)
disclose=4 (1.23%)

Modal family income  $100,000 through $149,999 $75,000 through $99,999

Modal Education Bachelor’s degree Bachelor’s degree

FTCD Mean=4.26, Standard -
Deviation=2.32

Readiness to change =~ Mean=5.24, Standard -
deviation=2.95

Notes: FTCD=Fagestrom Test for Cigarette Dependence (Heatherton et al., 1991); Readiness to
change=readiness ruler (Chung et al., 2011)
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Table 2.

Descriptive statistics and correlations of key trivia task variables

Variables 1 2 3

1. Pre-answer curiosity - 0.43*** 0.45%**
2. Pre-answer confidence 0.64*** - 0.23***
3. Post-answer interest 0.91*** 0.67*** -

Mean 5.95 4.50 5.95
Standard Deviation 291 2.76 2.83

Notes: ***p<0.001; lower diagonal shows between-person associations using the intraindividual
mean of participants’ reports across all 30 trivia questions; upper diagonal (gray shading) shows
within-person associations via repeated measures correlations (Bakdash & Marusich, 2017).
Curiosity, confidence, and interest were rated on a scale ranging from 1 (“not at all”’) to 10
(“extremely™).
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Table 3.
Results of multilevel models examining associations between trivia type, smoking status, and pre-answer curiosity, pre-answer

curiosity, post-answer interest, and accuracy

Curiosity Confidence Interest Accuracy
Est. SE p Est. SE p Est. SE p Est. SE p
Intercept 5.21 0.17 <0.001 | 3.47 0.16 <0.001 | 5.29 0.17 <0.001 [ -2.29 0.08 <0.001
Trivia Type 0.02 0.04 0.60 0.20 0.04 <0.001 | 0.02 0.05 0.65 0.13 0.07 0.05
Smoking Status 1.37 0.23 <0.001 | 1.74 0.21 <0.001 | 1.21 0.23 <0.001 | -0.27 0.0 <0.001

Notes: Est.=estimate; SE=standard error; p= p-value; N=18120 trials nested in 604 participants. Non-smoker was the reference
category for Smoking Status and general trivia questions was the reference category for Trivia Type.
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Table 4.

Results of multilevel models examining association between pre-answer curiosity and accuracy

on the Memory Task

Memory Task Accuracy
Est. SE p

Intercept -1.76 0.16 <0.001
Trivia Type -1.02 0.08 <0.001
Smoking Status -0.35 0.14 0.02
Correct Response in Guessing Task (trial-level) 2.27 0.12 <0.001
Proportion Correct in Guessing Task (person-level) 6.28 0.92 <0.001
Pre-answer Curiosity 0.11 0.05 0.02
Pre-answer confidence 0.05 0.04 0.28
Post-answer interest 0.15 0.04 <0.001

Notes: Est.=estimate; SE=standard error; p=p-value; N=5250 trials nested in 175 participants

(note that participants with no variance in pre-answer curiosity, pre-answer confidence, and post-

answer interest are removed following within-person standardization). Reference category for
trivia type was general trivia and reference category for smoking status was non-smoker.
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Figure Captions

Figure 1. Experimental procedure. In their first session, participants completed an initial, trivia
guessing task (top). Each trial consisted of a 15-second guessing phase during which participants
viewed a trivia question and were prompted to type their guess of the answer. Next, participants
rated their confidence in their guess and their curiosity about the answer. Participants were then
shown the answer for 5 seconds before rating their interest in the provided answer. The question
associated with the trial was visible during each part of the trial to ensure participants knew
which trivia question they were responding to. Fifteen questions were general trivia and 15 were
smoking-related trivia. One week later, participants completed a trivia memory task (bottom).
During this task, the same 30 questions participants encountered during the initial task were
presented again. This time participants were given 15 seconds to type the answer to the
questions. In both the initial and one-week follow-up tasks the order of the trivia questions was

randomized.

Figure 2. Trivia Guessing Task Data. Boxplots of each participant’s average pre-answer
curiosity (A), pre-answer confidence (B), post-answer interest (C), and proportion correct (D)
from the trivia guessing task are shown by smoking status (x-axis) and trivia type (general versus

smoking).

Figure 3. Trivia memory task data and results. A boxplot (A) of each participant’s proportion
correct answers on the trivia memory task by smoking status (x-axis) and trivia type (general

versus smoking). Results from the multilevel model indicate that as pre-answer curiosity as
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reported on during the Trivia Guessing Task increases (x-axis), the probability of an accurate

answer for that trial on the Trivia Memory Task increases (y-axis).

26
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Figure 1.
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Figure 2.
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Figure 3.
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