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Abstract 

The coronavirus disease (COVID-19) has extr emel y harmful effects on individual lifestyles, and at present, people must make financial 
or survi v al decisions under the pr ofound changes fr equentl y. Although it has been r e ported that COVID-19 changed decision-making 
patterns, the underlying mechanisms remained unclear. This mini-re vie w focuses on the impact of the COVID-19 pandemic on in- 
tertempor al c hoice , and potential psyc holo gical, biolo gical, and social factors that mediate this relationship. A sear c h of the Web of 
Science electronic database yielded 23 studies. The results showed that under the COVID-19 pandemic, people tended to choose im- 
mediate and smaller r ew ards, and became less patient. In particular, people with negati v e emotions, in a worse condition of physical 
health, or who did not comply with their government restriction rules tended to become more "short-sighted" in behavioral terms. 
Future studies should examine more longitudinal and cross-cultural resear c h to give a broad view about the decision-making change 
under the COVID-19 pandemic. 

Ke yw ords: COVID-19; intertemporal choice; biological factors; psychological factors; social factors 
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Introduction 

In the face of the ongoing public health emergency posed by the 
coronavirus disease (COVID-19) (Torales et al., 2020 ; Velavan and 

Meyer, 2020 ), governments and individuals alike have had to make 
difficult decisions, such as whether to adopt stay-at-home restric- 
tions to pr e v ent futur e virus outbr eaks, e v en though suc h meth- 
ods reduce people’s contact with each other (Pfefferbaum and 

North, 2020 ; Pokhrel and Chhetri, 2021 ). 
Intertempor al c hoice, a concept fr om cognitiv e psyc hology, can 

be used to explain the decisions people make in situations such 

as that of the COVID-19 pandemic as 2020. Intertemporal choice 
involv es e v aluating the r esults of differ ent decisions at se v er al 
points in time, and the individual must weigh the cost and benefits 
of a later larger rew ar d against sooner smaller rew ar ds (Chabris 
et al., 2010 ). When people prefer immediate rew ar ds over larger 
r e w ar ds in the future, this is known as delay discounting (Keidel 
et al., 2021 ). 

The degree of delay discounting can vary between individuals 
and can be affected by experimental pr ocedur es or participants’ 
emotions (Lempert and Phelps, 2016 ; Zhang and Ke, 2019 ). The 
COVID-19 pandemic has been linked to a decrease in public psy- 
chological well-being, as numerous emotional responses, such as 
str ess or anxiety, hav e been observ ed (Cor oiu et al., 2020 ). This has 
resulted in people becoming less capable of making rational de- 
cisions in the pandemic crisis. Research has indicated that dur- 
ing the pandemic, there was an increase in health-related deci- 
sions that had negative consequences, such as a rise in substance 
use and engaging in risky sexual activities. Howe v er, some studies 
hav e also demonstr ated that during this time, people have made 
fewer decisions with immediate rew ar ds but long-term negative 
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utcomes . T he loc kdown str ategy is a major factor in the disa gr ee-
ent about people’s involvement in "short-sighted" behavior; in- 

ividuals with substance addiction were isolated from their re- 
ated substance supply, thus decreasing their high-risk behavior,
nd some of them turned to other high-risk behaviors such as
xcessive social media use or other impulsive decisions (Dubey et
l., 2020 ). The lockdown strategy in the USA was successful in re-
ucing after-school crime, ho w ever, serious battery, intimate part-
er violence, and homicide saw an increase (Boman and Gallupe,
020 ). Nivette et al. ( 2021 ) found that the COVID-19 pandemic de-
reased some types of crime due to a decrease in opportunity,
hile the motivation of offenders remained unchanged (Boman 

nd Mo w en, 2021 ). Additionally, cultural factors can be consid-
red to explain this discrepancy further. Studies have shown that
n cultures that avoid uncertainty, individuals may display higher 
isk-taking tendencies to reduce the ambiguity caused by external 
actors (Pantano et al., 2021 ). As the effect of uncertainty differs
r om cultur e to cultur e, the same le v el of incr easing uncertainty
an lead to different patterns of behavior. 

Research has found that the COVID-19 pandemic caused an 

ncrease in impulsive behavior, such as interpersonal violence,
mpulsive buying, and addiction. Worry about violence has been 

igher than before due to the pandemic and its related lessening
f efforts (Kravitz-Wirtz et al., 2021 ). Panic buying has been a ma-
or influence on the US population’s purchase behavior as a result
f the risk of complete lockdown (Ahmed et al. , 2020 ). Tobacco ,
lectr onic cigar ette , and alcohol addictions ha v e all incr eased, as
ell as behavioral addictions such as internet addiction (Dubey 

t al., 2020 ). Social media use has become more ad dicti ve, as in-
ividuals seek to cope with anxiety and uncontrollable feelings 
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P ollard et al., 2020 ). Furthermore , recreational screen time has
lso increased among adolescents in three Australian states
Gardner et al., 2022 ). This could be due to the compensatory ef-
ects of the internet, which was seen as an escape from reality
nd a means of coping with stress in the pandemic crisis (Haberlin
nd Atkin, 2022 ). Twenge and Campbell ( 2018 ) discov er ed a strong
ink between r ecr eational scr een time and low self-control, indi-
ating that people tended to de vote mor e time to leisure activities
han what is considered "healthy": using the internet for educa-
ional or compulsive purposes (Babic et al., 2017 ). In addition, a
tudy conducted in five countries sho w ed an upw ar d trend in the
onsumption of electronic cigarettes during the lockdown period,
ith nicotine users reporting the excessive use of such products

o r elie v e str ess and anxiety r elated to the pandemic (Yac h, 2020 ).
hese malada ptiv e behaviors impl y that the COVID-19 pandemic
aused distress in individuals, resulting in impulsive thinking and
ehavior. 

We ar e inter ested in exploring how the COVID-19 pandemic af-
ected decision-making patterns. We are looking for the factors
hat have caused this c hange, whic h may not only be a shift in
he trend, but could also be an increase in the same trend that
as pr esent befor e the pandemic. For example, obesity has al ways
een linked to higher delay discounting (Miranda-Olivos et al.,
021 ). During lockdowns, people with obesity did less outdoor ac-
ivity and had a more sedentary lifestyle, leading to an increase in
eight for > 50% of those affected (Sideli et al., 2021 ). This increase

n weight could lead to e v en higher delay discounting, meaning
hat the pandemic has not changed the association, but has in-
tead intensified it. Ther efor e, we ar e focusing on the increased
ffects that have been caused by the pandemic. 

This r e vie w seeks to anal yze the effects of the COVID-19 pan-
emic on intertemporal choice, as well as the psychological fac-
ors that may be linked to such changes . T he aim is to understand
he effects and perceptions of COVID-19 on decision-making, and
o pinpoint the factors that influence this variation. 

ethods 

 liter atur e searc h was performed using the Web of Science
lectronic database . T he retrieval method used was as follows:
S = (“delay discounting” OR “intertemporal choice” OR “monetary
hoice”) AND TI = (COVID-19 OR coronavirus), with the publication
ate r anging fr om 1 January 2020 to 31 August 2023. After initially
nding 32 studies, nine were excluded as they were conference
bstracts ( n = 1), editorial material ( n = 1), dissertations ( n = 1),
ot empirical studies ( n = 1), were focused on the discounting of
ompliance ( n = 3) or test-reliability ( n = 1), or used without an
ntertempor al c hoice task ( n = 1). Ultimatel y, 23 studies wer e in-
luded (Table 1 ). 

OVID-19 pandemic and intertemporal choice 

uring the COVID-19 pandemic, individuals’ decision-making had
een affected by psycholog ical, biolog ical, and social factors (Fig.
 ). Studies have revealed that individuals experienced negative
motions such as uncertainty, fear, sadness, disgust, and anger
hen facing the COVID-19 situation (Wang et al., 2022 ; Wu et al.,
022 ). Those with higher le v els of uncertainty c hose immediate
 e w ar ds (Wu et al., 2022 ). From a psychological perspective, it has
een found that social vulnerability is positively correlated with
elay discounting (Felton et al., 2022 ), and a weak but positive as-
ociation between self-reported impulsivity and compliance be-
avior (Wismans et al., 2021 ) has been identified. Mor eov er, they
emonstr ated that br ain connectivity could pr edict their str ess
e v els, whic h may lead to choices of smaller rew ar ds sooner. Ad-
itionally, Calluso et al. ( 2021 ) found a negative correlation be-
ween compliance with containment measures and intertemporal
iscounting. As such, the following sections will further explore
hese factors in detail. 

sychological factors 

her e wer e thr ee studies demonstr ating that when individuals
ere exposed to uncertain conditions, they tended to opt for im-
ediate r e w ar ds (Wu et al. , 2022 ; Li et al. , 2015 ). This was likely due

o the psychological state of not knowing (Kuang, 2018 ), or uncer-
ainty distress, that accounts for the attempt to understand un-
lear conditions (Freeston et al., 2020 ). During the COVID-19 pan-
emic, people were still uncertain about the level of protection
rovided by vaccines, when restrictions would be lifted, and when
mplo y ees could return to work (Koffman et al., 2020 ; Szczygielski
t al., 2022 ). This resulted in that individual being more likely to
hoose smaller, immediate rew ar ds over larger, delayed rew ar ds. 

Pr e vious r esearc h has indicated a positiv e corr elation between
erceiv ed str ess and delay discounting in both adolescents and
dults (Craft et al., 2022 ). Moreover, the discounting rate has been
dentified as a significant predictor of perceived stress (Craft et al.,
022 ). The COVID-19 pandemic has further highlighted this asso-
iation, with studies suggesting an increase in stress levels lead-
ng to greater delay discounting (DeAngelis et al., 2022 ; Agrawal
t al., 2023 ). Notably, children were found to display higher le v els
f delay discounting due to ele v ated str ess during the pandemic
Crandall et al., 2022 ). 

In the face of the r a pidl y spr eading COVID-19 pandemic, indi-
iduals have experienced heightened levels of fear , disgust, anger ,
nd sadness . F ear and disgust are innate emotions that can be
da ptiv e in terms of increasing individual survival, but can also be
alada ptiv e when individuals ov err eact to the threat (Luo et al.,

021 ; Miłk owska et al., 2021 ). Milk owska et al. ( 2021 ) found that Pol-
sh women reported higher le v els of disgust in response to sources
f infection during the pandemic in 2020 compared to 2017. Sim-
larl y, Fitzpatric k et al. ( 2020 ) reported that participants rated an
v er a ge 7 out of 10 in terms of fear related to the COVID-19 pan-
emic in the USA. Schimmenti et al. ( 2020 ) proposed an integrated
odel of fear experience during the pandemic, which included

ear of the body, fear of significant others, fear of not knowing,
nd fear of inaction, According to Fiorenzato et al. ( 2022 ), a more
r onounced r ate of delay discounting was linked to a heightened
ear of job loss . Studies ha ve indicated that fear, disgust, anger,
nd sadness are also the most common emotional responses to
r aumatic e v ents (Trnka and Lor encov a, 2020 ). The outbr eak of the
OVID-19 pandemic, coupled with a lack of knowledge and mis-
nderstanding of government actions, has caused public anger

Malakoutikhah et al., 2021 ). Smith et al. ( 2021 ) found that 56%
f participants in the UK expressed anger due to the pandemic.
nother study sho w ed that 40% of Brazilian respondents experi-
nced sadness or depression during the pandemic (Barros et al.,
020 ). This pr efer ence to w ar d smaller, immediate r e w ar ds dur-
ng experiences of negative emotions could be explained by emo-
ion r egulation str ategies, whic h suggest that people use immedi-
te r e w ar ds to compensate for negative emotions (Fichman et al.,
999 ). 

A potential direction of future study involves conducting longi-
udinal studies to better understand how emotions hav e c hanged
ver the course of the COVID-19 pandemic and how these emo-
ions affect intertemporal choice. Additionally, studies could
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Figure 1: A brief outline of the k e y elements that have an influence on 
intertemporal decisions during the COVID-19 pandemic. Social, 
biolog ical, and psycholog ical factors are all included. 
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nv estigate the underl ying mec hanisms that cause shifts in in-
ertemporal decision. It has been suggested that people are inher-
ntl y mor e sensitiv e to losses than gains to pr otect themselv es
nd avoid harm (Kahneman and Tv ersky, 1979 ). Ther efor e, fu-
ure studies could explore whether individuals experiencing neg-
tive emotions during the pandemic are particularly sensitive
o losses. 

iological factors 

wo studies have measured biological and physical changes re-
ated to the COVID-19 pandemic, and the r esults hav e demon-
trated that those with worse health conditions exhibited more
mpulsive behaviors (Xiao et al., 2022 ). Findings suggest that un-
accinated individuals display higher rates of delay discount-
ng than vaccinated individuals (Halilova et al., 2022 ). Further-

or e, a negativ e corr elation has been observ ed between delay
iscounting and the likelihood of vaccination (Strickland et al.,
022 ). Age and sex are identified as moderators of the relation-
hip between symptomatically experienced COVID-19 infection
nd delay discounting rate, with older adult females displaying
he lo w est discounting r ate (Hall et al., 2023 ). Additionall y, Hall
t al. ( 2022 ) found that infection history of COVID-19 and symp-
om se v erity ar e positiv el y associated with the delay discounting
ate among young and middle-aged adults. Finally, Brown et al.
 2023 ) observed that graphic health warnings on cigarette packets,
articularl y those r elated to COVID-19, elicited gr eater subjectiv e
r ousal r atings in smokers with lo w er delay discounting, whereas
hose with higher delay discounting sho w ed no significant
ffect. 

A study of 2000 school children aged 2 to 19 years in the USA
ho w ed that BMI increased during the COVID-19 pandemic com-
ared to previous years (Knapp et al., 2022 ), thus making obesity
 highlighted concern of the COVID-19 pandemic (Soeroto et al.,
020 ). Xiao et al. ( 2022 ) measured individual differences in the
rain functional connectivity network prior to the pandemic, and
he results sho w ed that consensus functional connectivity net-
ork strength declined in relation to the increase in delay dis-

ounting during the pandemic. As the frontal parietal network is
nique to stress, it was found to be an essential factor influencing
he str ess br ought by the pandemic. Ther efor e, those with limited
trength in their frontal parietal netw ork w ere more likely to feel
tress during the pandemic and assumed self-control to defend
 gainst the str ess, whic h elicited them to make more immediate
hoices (Xiao et al., 2022 ). 

Further studies are necessary to investigate the biological fac-
ors associated with intertempor al c hoice . For example , cortisol
s often r eferr ed to as the primary stress hormone, which is an
 volutionaril y r esponse to “fight or flight.” During the COVID-19
andemic, people wer e likel y to experience heightened le v els of
tr ess, whic h may have led to an increase in cortisol levels. Fu-
ure studies should measure cortisol levels while using methods
o elicit individuals’ emotions about the COVID-19 pandemic to
ain a better understanding of the physical changes people expe-
ienced as well as the associated brain structural and functional
hanges during crisis events, and whether these changes affected
heir decision-making abilities. 

ocial factors 

ontainment measur es suc h as wearing masks, implementing
oc kdowns, and encour a ging compliance hav e been shown to in-
uence intertemporal choice during the COVID-19 pandemic. The
orld Health Organization (WHO) has proposed two strategies to

ombat the virus: reducing its circulation and treating it as soon
s possible to reduce deaths. To this end, many countries put re-
trictions in place, such as lockdowns, to contain the virus and,
s a result, alter people’s lifestyles (Coroiu et al., 2020 ). Studies
ave suggested that inadequate mask-wearing behavior and so-
ial distancing are associated with a greater degree of temporal
iscounting (Byrne et al., 2021 ; DeAngelis et al., 2022 ). Experiments
av e demonstr ated that when e v aluating sur gical masks, people
ho w ed a stronger preference for immediate commodities com-
ar ed to v alue for money (Cannito et al., 2021 ). Additionally, re-
earch has indicated that in financial decision-making, the degree
f social distancing, but not mask use, was statistically signifi-
antl y corr elated with discount r ates (Agr awal et al., 2023 ). Stud-
es have indicated that individuals who adhered to containment
 egulations mor e strictl y wer e mor e likel y to pr efer immediate r e-
 ar ds in the intertemporal choice task (Calluso et al., 2021 ; Lloyd

t al., 2021 ). This could be attributed to the desire for freedom that
ould only be enjo y ed in the present (Calluso et al., 2021 ). How-
 v er, other r esearc h has not found a connection between public
ealth policy and delay discounting (Krawiec et al., 2022 ). To fur-
her explore the underlying mechanism, Studies reported a neg-
tiv e r elationship between compliance with containment mea-
ur es and intertempor al discounting (Cor oiu et al., 2020 ; Calluso
t al., 2021 ). Additionally, studies hav e r e v ealed that delay dis-
ounting is inv ersel y associated with mask-wearing behavior and
omplete vaccination status (Hudson et al., 2023 ). Furthermore,
ncr eased death-r elated thoughts hav e been linked to a tendency
o c hoose pr esent-oriented r e w ar ds (Sonmez, 2021 ). It is possi-
le to conduct further r esearc h into cr oss-cultur e differ ences in
esponse to the COVID-19 pandemic. Such research could com-
are the various policies adopted by different countries and the
ttitudes of individuals to w ar d those policies. Sim ultaneousl y, it
ould provide insight into how decision-making has changed in
ifferent countries due to the pandemic. Furthermore, it could
ake into account the impact of national economic conditions and
ndividual socioeconomic status on intertemporal choices. Finally,
uc h r esearc h could help governments to implement more ef-
ectiv e interv entions, encour a ging people to think long-term and
earn from the pandemic. 
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Conclusion 

T his study in v estigated that intertempor al c hoice patterns 
changed during the COVID-19 pandemic, as well as its underlying 
mec hanism. The r esults sho w ed that under the COVID-19 pan- 
demic, people tended to choose immediate and smaller r e w ar ds,
and became less patient. Our findings explored that negative emo- 
tions, being in worse physical and biological healthy condition,
and incompliance with the social restriction rules made people 
become behavior all y "short-sighted." This r e vie w focused on the 
influence of the COVID-19 pandemic on intertemporal decision- 
making, yet gave little attention to other pandemics. To gain a bet- 
ter understanding of the effects and mechanisms of pandemics,
and to find out the related factors that could lead to better man- 
agement and coping strategies, future studies should compare 
COVID-19 to other past pandemics . Furthermore , longitudinal,
and cr oss-cultur al r esearc h should also be included to pr ovide a 
compr ehensiv e vie w of the c hanges in decision-making during the 
pandemic .). 
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