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Abstract
The personal experience of events such as financial crises and natural disasters can 
alter economic preferences. We administered a repeated cross-sectional preference 
survey during the early stages of the COVID-19 outbreak, collecting three bi-weekly 
samples from participants recruited through Amazon Mechanical Turk. The survey 
elicits economic preferences, self-reported fear of the pandemic, and beliefs about 
economic and health consequences. Preferences varied over time and across regions, 
and self-reported fear of the pandemic explains this variation. These findings sug-
gest caution about the generalizability of some types of experimental work during 
times of heightened fear.

Keywords  COVID-19 · Economic preferences · Risk · Time preferences · Fear

JEL Classification  D91 · H59 · I19

1  Introduction

The COVID-19 pandemic has had significant economic and social impacts, includ-
ing increased fear and anxiety (Coelho et al., 2020; Lee et al., 2020). We explore the 
effect of COVID-19 on economic preferences in the United States using an online 
survey that includes preference measures from the Global Preference Survey (GPS) 
(Falk et al., 2016, 2018), self-reports of fear, and other measures. By exploiting tem-
poral and geographic variation in disease prevalence, we show that fear of the pan-
demic is closely linked with changes in economic preferences.

Although a central tenet of economic modeling is that preferences are stable (Sti-
gler & Becker, 1977), a number of recent studies demonstrate how they are shaped 
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by experience. Risk preferences, for example, are affected by financial crises (Guiso 
et al., 2018; Malmendier & Nagel, 2011), earthquakes (Hanaoka et al., 2018), hurri-
canes (Eckel et al., 2009), tsunamis (Cassar et al., 2017), and violent attacks (Callen 
et al., 2014). Time preferences are also affected by earthquakes (Beine et al., 2020; 
Callen, 2015). In social behavior, Positive reciprocity changed after the 2004 Indian 
Ocean tsunami and the 2010 Chilean earthquake (Cassar et al., 2017; Fleming et al., 
2014), while contributions to public goods increased after hurricanes (Whitt & Wil-
son, 2007).

This project was motivated in part by academic discussions about whether data 
collected during the COVID-19 outbreak were reliable. We find that specific eco-
nomic preferences varied systematically with self-reported fear during the early 
weeks of the pandemic. Our results are consistent with previous findings and high-
light the importance of personal experience (with crises such as the pandemic) in 
shaping economic preferences.

2 � Methods

Data were collected using participants recruited through Amazon Mechanical Turk 
(MTurk), a crowdsourcing platform connecting businesses and researchers to work-
ers who complete virtual tasks. The target sample size for each wave was 500 par-
ticipants currently residing in the United States. The survey included 60 questions 
(plus five attention check questions) measuring:

1.	 individual and socioeconomic characteristics (20 questions),
2.	 economic preferences including Risk, Time, Altruism, and Positive and Negative 

reciprocity (from the GPS, Falk et al., 2016, 2018) (12 questions),
3.	 (unincentivized) lottery choice (Eckel & Grossman, 2002) (1 question),
4.	 trust in people and institutions (adapted from the GPS, the World Values Survey 

(WVS) [Inglehart et al., 2004), and the German Socio-Economic Panel Study 
(GSOEP) (Wagner et al., 2007)] (9 questions),

5.	 emotions experienced after people/institutions make decisions in response to a 
crisis (4 questions), and

6.	 behavior and beliefs regarding the COVID-19 pandemic (14 questions).

The questions regarding COVID-19 included measures of beliefs about the pan-
demic’s impact on the health and financial well-being of the respondents’ household, 
and the respondents’ fear of the pandemic. The full list of questions is provided in 
the Supplementary Materials.

We first investigate the drivers of fear of the COVID-19 pandemic (question 60 
from our survey, see the supplement). While we developed this survey prior to the 
development of the fear of COVID-19 scale (FCV-19S), our fear of COVID-19 
question is similar to an FCV-19S item with a strong factor loading (Ahorsu et al., 
2020). We then examine how economic preferences covaried with fear of the disease 
and its local incidence.
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We obtained county-level data on population and COVID-19-related deaths from 
the COVID-19 Data Repository by the Center for Systems Science and Engineer-
ing (CSSE) at Johns Hopkins University (https://​github.​com/​CSSEG​ISand​Data/​
COVID-​19) (Dong et  al., 2020). Participant ZIP codes were matched to counties 
using a free ZIP code database (www.​unite​dstat​eszip​codes.​org/​zip-​code-​datab​ase). 
This study was approved by Virginia Tech’s Institutional Review Board. Participants 
provided informed consent, received $2 compensation, and took on average around 
20  min to complete the survey. We sampled participants without replacement via 
MTurk beginning April 2nd, 2020, in three roughly 2-week intervals. As of the first 
wave of data collection, which lasted 3 days, there were over 250,000 confirmed 
cases of COVID-19 in the US, with more than 8000 confirmed deaths. The second 
wave of the survey lasted 4 days starting on April 16th, when the number of con-
firmed cases in the US surpassed 600,000 with close to 37,000 deaths. Responses 
for the third wave were collected in 1 day, April 30th, when US cases surpassed 1 
million and deaths surpassed 66,000 (Dong et al., 2020). The employment level in 
the U.S. declined from 158.7 to 155.5 million between February and March, 2020 
before deteriorating significantly to 133.7 million in the following month (U.S. 
Bureau of Labor Statistics, Employment Level [CE16OV], n.d.).

Table  S1 (Supplementary Material) provides summary statistics across the 3 
waves of the survey and reports some minor differences in demographics for the 
third wave. The third wave had a slightly lower number of female respondents, and 
included participants who were younger, attended religious services more regu-
larly, and reported having lower relative income. We control for these differences 
in our regression analyses (explained in detail below). During the first wave we 
restricted participants to those with Masters Qualification (assigned by MTurk to 
those deemed as high performers and completed numerous tasks). We dropped this 
requirement for the other waves to ensure enough participation, replacing it with 
a requirement that targets similarly high performing workers with a 99% or higher 
approval rating and at least 5000 approved HITs (Human Intelligence Tasks).

3 � Results

We investigate how behavioral preferences vary with two measures of exposure 
to the COVID-19 outbreak: fear (question 60: Are you afraid of the COVID-19 
pandemic? 11-point Likert Scale) and the local death rate (LDR) calculated as 
100,000*deaths/population in the participant’s county, a variable which increased 
rapidly across waves (Table S1 in the Supplementary Material). Our sample includes 
respondents from 49 states and 419 counties in the United States. We standardize 
(z-score) all Likert scale measures at the individual level to account for the pos-
sibility that individuals may use different survey scales (Falk et al., 2016, 2018). In 
contrast to the steep increase in LDR (Difference in means for waves 1–2: − 7.417; 
waves 1–3: − 21.218, waves 2–3: − 13.801; distributions differ according to rank-
sum tests, p < 0.001 for each pairwise comparison) and in COVID-19-related deaths 
in the U.S. across waves, self-reports of fear declined after wave 1 (Difference in 
means for waves 1–2: 0.184, waves 1–3: 0.224, waves 2–3: 0.040; rank-sum tests 

https://github.com/CSSEGISandData/COVID-19
https://github.com/CSSEGISandData/COVID-19
http://www.unitedstateszipcodes.org/zip-code-database
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for differences in distributions: waves 1–2, p = 0.002; waves 1–3, p < 0.001; waves 
2–3, p = 0.377) (see Fig. 1 and Table S1). Despite the relatively short gap between 
waves (2 weeks), the decline in fear is consistent with habituation to a stressor (Stein 
et al., 2018), and with a modest decline in attention to the pandemic (as measured by 
internet searches) in the US overall over the course of the month of April 2020 (see 
Fig. 1).

3.1 � Fear of the pandemic

We explored the drivers of fear using linear fixed-effects regressions that included 
controls for LDR, individual characteristics, state fixed effects, and survey wave 
indicators (Table 1). We employed fixed effects on the state level, since the median 
number of responders by state is 49 compared to a median of only 6 responders on 
the county level. In subsequent specifications, we control for expectations of finan-
cial hardship by computing the first principal component (1st PC) across questions 

Fig. 1   Time trends in cumulative death rate and general search interest (Google) of the term “Coronavi-
rus” vs. trends in local death rate and self-reported fear of COVID-19 for sample participants. A Rising 
trend in both average local death rate (county-level) across sample participants (left axis) and cumulative 
COVID-19 deaths in the U.S. over the course of the month of April 2020. B Declining trend in both 
average self-reports of fear of COVID-19 for sample participants (left axis) and relative search interest 
of the term “Coronavirus” in the U.S. (right axis) over the course of the month of April 2020. Num-
ber of deaths in the U.S. are obtained from the Data Repository by the Center for Systems Science and 
Engineering (CSSE) at Johns Hopkins University (Dong et  al., 2020), while relative search interest is 
obtained from Google Trends (https://​www.​google.​com/​trends)

https://www.google.com/trends
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Table 1   Regression results for Fear of COVID-19 (pooled sample)

Standard errors (clustered at the state level) in parentheses. The dependent variable, fear of COVID-19, 
is measured in question 60 (Are you afraid of the COVID-19 pandemic?—Supplementary Material). 
Additional controls included age, age-squared, and indicators for race (Caucasian) and origin (Hispanic), 
self-reported household income relative to others in community, working full time, education level, 
smoking behavior, frequency of attending religious services, and parent(s) receiving a bachelor’s degree. 
All Likert scale measures are standardized at the individual level (z-scored). ***p < 0.01, **p < 0.05, 
*p < 0.1. All tables were created using asdoc, a Stata program written by (Shah, 2020)

Dependent variable: Fear of COVID-19

(a) (b) (c) (d) (e)

Local death rate (LDR) 0.0021**
(0.0009)

0.0015*
(0.0009)

0.0015*
(0.0008)

0.0013
(0.0009)

0.0015*
(0.0008)

Female 0.1615**
(0.0677)

0.1088*
(0.0598)

0.1099*
(0.0592)

0.1028*
(0.0595)

0.0993*
(0.0581)

Good at math − 0.2114***
(0.0334)

− 0.1441***
(0.0343)

− 0.1449***
(0.0328)

− 0.1496***
(0.0326)

− 0.1564***
(0.0333)

Liberal 0.0766**
(0.0319)

0.0668**
(0.03)

0.0328
(0.0294)

− 0.0329
(0.0427)

− 0.0367
(0.047)

Wave 2 − 0.1936***
(0.0503)

− 0.1063**
(0.0475)

− 0.1089**
(0.0463)

− 0.1083**
(0.0469)

− 0.0992**
(0.0458)

Wave 3 − 0.2279***
(0.0651)

− 0.1392**
(0.0642)

− 0.1402**
(0.0587)

− 0.1385**
(0.0579)

− 0.1391**
(0.0581)

Perceive financial hardship (1st PC) – 0.0359**
(0.0153)

0.0339**
(0.0167)

0.0329*
(0.017)

0.0295*
(0.017)

Perceive health hardship (1st PC) – 0.2703***
(0.0147)

0.2592***
(0.0154)

0.2573***
(0.0159)

0.251***
(0.0164)

Trust in government – – − 0.1172***
(0.0266)

− 0.1172***
(0.0267)

− 0.1168***
(0.0266)

Trust in media – – 0.0904***
(0.0336)

0.0842**
(0.0343)

0.0764**
(0.0336)

Trust in people (1st PC) – – − 0.0079
(0.0141)

− 0.0083
(0.0141)

− 0.0019
(0.0136)

Liberal × Trust in government – – – − 0.0856**
(0.0332)

− 0.0796**
(0.0326)

Liberal × Trust in media – – – − 0.0152
(0.0268)

− 0.0104
(0.027)

Liberal × Trust in people (1st PC) – – – 0.0168
(0.0155)

0.0147
(0.017)

People engage in physical distancing – – – – − 0.129***
(0.0439)

Liberal × people engage in physical 
distancing

– – – – 0.0053
(0.0621)

Constant − 0.1633
(0.4006)

− 0.0563
(0.3662)

0.0028
(0.3715)

− 0.0087
(0.3706)

0.0697
(0.3896)

Observations 1484 1484 1484 1484 1484
State fixed effects and additional controls Yes Yes Yes Yes Yes
R-squared 0.1048 0.2382 0.2475 0.2528 0.2582
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about experienced financial stress, and the likelihood of job or income loss resulting 
from the pandemic [questions 53 and 56–57: perceive financial hardship (1st PC)]. 
Similarly, we control for expectations about the likelihood of experiencing health 
hardships, such as contracting the virus or dying [questions 58–59: perceive health 
hardship (1st PC)]. In addition, we control for responder’s probabilistic beliefs about 
whether others are engaging in social distancing (question 47), self-reported trust in 
government (question 40), media (question 41) and people [questions 29 and 35–39 
(1st PC)]. In the last model specification (Table  1e), we also control for beliefs 
that people engage in social distancing (question 47) and the interaction between 
our trust measures with political affiliation. In this specification that includes all 
belief and trust controls, we again confirm that self-reported fear declined in waves 
2 and 3 relative to wave 1 ( �wave2 = −0.099, p = 0.035; �wave3 = −0.139, p = 0.021; 
Table 1e). The decline in fear across waves holds when we omit the LDR as a con-
trol variable (result available upon request).

Fear was positively and significantly associated with LDR ( �LDR = 0.002, 
p = 0.021; Table 1a), with the association weakening after adding controls for percep-
tions of financial and health hardships ( �LDR = 0.002, p = 0.080; Table 1b). Females 
reported higher fear ( �Female = 0.161, p = 0.021; Table  1a; confirmed in a within-
subject university sample using data collected in Fall 2019 and on April 2, 2020, 
Table  S8 in the Supplementary Material), with the association again weakening 
when we control for perceptions of financial and health hardships ( �Female = 0.109, 
p = 0.075; Table 1b), as women perceived stronger health risks from the pandemic 
than men (Alsharawy et  al., 2021). Moreover, participants with higher cogni-
tive ability, measured by reporting “good at math” (question 30, Supplementary 
Material), were more likely to report lower levels of fear ( �Good at math = − 0.211, 
p < 0.001; Table 1a; result holds with additional controls). Unsurprisingly, Percep-
tions of health hardships and financial hardships due to COVID-19 were positively 
and significantly associated with fear of COVID-19 ( �Expect health hardship = 0.270, 
p < 0.001; �Expect financial hardship = 0.036 p = 0.023; Table  1b), with the latter asso-
ciation weakening when we control for other beliefs ( �Expect health hardship = 0.251, 
p < 0.001; �Expect financial hardship = 0.029, p = 0.090; Table  1e). This result, however, 
did not extend to our university sample (Supplementary Material).

We also find a link between political affiliation and fear of the pandemic, consist-
ent with recent work connecting responses to the pandemic to political partisanship 
(Allcott et  al., 2020; Barrios & Hochberg, 2020; Gadarian et  al., 2021; Painter & 
Qiu, 2020). Our sample responders were more skewed toward liberal, with about 
58% providing a Likert response greater than 5 when asked to self-describe their 
political orientation (question 21) using a scale from 0 (complete conservative) to 
10 (complete liberal). Stronger self-identification as politically liberal was positively 
and significantly associated with fear of the pandemic ( �Liberal = 0.077, p = 0.020; 
Table 1a). Note that the survey was administered during the Republican presidential 
administration of Donald Trump, a time when trust in the government was near an 
all-time low (Public Trust in Government: 1958–2021, 2021). Interestingly, the rela-
tion between fear of COVID-19 and political orientation vanishes when controlling 
for trust in government, media and people ( �Liberal = 0.033, p = 0.270; Table 1c) and 
their interactions with political orientation ( �Liberal = −0.033, p = 0.445; Table 1d).
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Fear negatively covaried with trust in the government ( �Trust in government = −0.117, 
p < 0.001; Table  1c), and liberal orientation strengthened this negative associa-
tion ( �Liberal× Trust in government = −0.086, p = 0.013; Table 1d). The negative relation-
ship between trust in government and self-reported fear was marginally significant 
using our university panel data set (Supplementary Material). Our survey question 
(question 40: agreement with “Government can generally be trusted”) did not dis-
tinguish between trust in local, state, or national governments. Nevertheless, the 
results demonstrate that fear of the pandemic was negatively linked to overall trust 
in government. On the other hand, trusting the media (question 41) predicted fear 
( �Trust inmedia = 0.084, p = 0.018; Table  1d), which may be due to stronger media-
driven awareness of the pandemic. Trust in media, however, did not systematically 
vary with fear of COVID-19 in our university sample (Supplementary Material).

We next examine how fear covaried with trust in other people (rather than govern-
ment or the media). Here, trust in people was computed as the first principal com-
ponent across survey questions that elicit agreement with phrases, such as “I assume 
that people have only the best intentions” and “people can generally be trusted” 
[questions 29 and 35–39, adapted from the GPS, WVS, and GSOEP (Falk et  al., 
2016, 2018; Inglehart et  al., 2004; Wagner et  al., 2007)].1 Though trusting other 
people was also not significantly associated with fear, as shown in Table 1e, stronger 
beliefs that people engage in social distancing were robustly associated with lower 
self-reported fear ( �People engage in physical distancing = −0.129, p = 0.005; Table 1e; similar 
finding among the university sample, see Supplementary Material). Taken together, 
these results support the conclusion that trust in institutions and in people’s actions 
mitigated fear of the pandemic.

3.2 � Economic preferences and the pandemic

To investigate the relation between economic preferences, fear of COVID-19, and 
LDR, we rely again on linear fixed-effects regressions. We control for individual 
characteristics and state fixed effects in the pooled sample and in each wave sepa-
rately. In the regression specifications reported in Tables 2, 3, 4, 5, and 6, we also 
control for perceptions of financial and health hardships (risk perception) that may 
be one factor driving affective responses (Loewenstein et al., 2001). In the Supple-
mentary Materials, we also test a specification that replaces our fear survey meas-
ure with a generalized factor variable that accounts for the overall intensity of expe-
riencing the pandemic by computing the first principal component across our fear 
measure (question 60) and the perceptions of financial (questions 53 and 56–57) and 
health (questions 58–59) hardships (Tables S3–S7).

1  A recent study shows that people living in areas of Italy harder hit by the virus trusted strangers more 
(Gambetta & Morisi, 2020). Other results from early in the pandemic are mixed, with trust increasing in 
Sweden (Esaiasson et al., 2021) and decreasing in Wuhan, China (Shachat et al., 2021). In our data, trust 
in people was greater in the later waves ( �

Wave2 = 0.210, p = 0.015; �
Wave3 = 0.390, p < 0.001; Table S2). 

In contrast to Gambetta & Morisi (2020), we do not find a statistically significant association between 
trust in people and the local death rate (Table S2).
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3.2.1 � Risk preference

To measure Risk tolerance, we asked participants about their general willingness 
to take risks (question 22), an approach that has been validated against incentiv-
ized measures of risk aversion (Dohmen et al., 2011; Falk et al., 2016, 2018). In 
addition, we measured risk preferences using an (unincentivized) lottery choice 
task (question 32) (Eckel & Grossman, 2002). Our Risk tolerance measure is 
computed as the first principal component (1st PC) of these two measures. Fear 
of the pandemic was negatively and significantly associated with Risk tolerance 
(pooled sample: �Afraid =  − 0.188, p < 0.001, Table 2), and was robust after we 
controlled for multiple hypothesis tests (Anderson, 2008) for the effect of either 
fear of COVID-19 or LDR (sharpened q value = 0.005). The association was 
weaker in the third wave of our survey (wave 1: �Afraid = − 0.201, p = 0.007; wave 
2: �Afraid = −  0.219, p = 0.005; wave 3: �Afraid = −  0.149, p = 0.056; sharpened 
q value for wave 3 = 0.122). Importantly, this negative Risk tolerance-fear asso-
ciation was confirmed for the generalized measure of the intensity of experienc-
ing the pandemic, and in the university sample (Supplementary Material; Tables 
S9–S11). This finding is consistent with the uniformly lower Risk tolerance 
reported in a Chinese student sample after the pandemic’s onset (Bu et al., 2020). 
Interestingly, LDR was not significantly associated with Risk tolerance, demon-
strating that fear, but not local exposure to the pandemic, was closely linked to 
Risk tolerance.

3.2.2 � Time preference

To elicit time preferences (question 23), we asked participants about their willing-
ness to give up a reward today to earn a larger reward in the future. This question 
has also been validated against incentivized measures of time preferences (Falk 
et  al., 2016, 2018). Increased fear of the COVID-19 pandemic was significantly 
and negatively associated with patience in the pooled sample and across the first 
two waves of our survey (marginally associated in the third wave) (pooled sample: 
�Afraid =  −  0.092, p < 0.001; wave 1: �Afraid =  −  0.129, p = 0.006; wave 2: �Afraid 
= − 0.069, p = 0.035; wave 3: �Afraid = − 0.088, p = 0.063) (Table 3).2 This result, 
which remained significant in the pooled sample after accounting for multiple test-
ing (sharpened q value = 0.007) is consistent with studies demonstrating that time 
preference varies with emotions: patience increases with positive affect (Ifcher & 
Zarghamee, 2011), and gratitude (DeSteno et al., 2014), and decreases with nega-
tive affect, such as sadness (Lerner et al., 2012).3 This robust association between 

2  We also find a negative association between patience and our generalized measure of the intensity of 
experiencing the pandemic (see the supplementary material).
3  Patience and LDR covaried positively in the regression (after controlling for fear), though only in our 
pooled sample ( �

LDR
  = 0.001, p = 0.004, sharpened q-value = 0.026). While LDR is positively linked 

with fear (see Table 1), this positive association between patience and LDR could be related to differ-
ences in geographic exposure to the pandemic.
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patience and fear again demonstrates the link between affective responses and eco-
nomic preferences. Our results are also consistent with findings that the effects of 
the same significant event can vary across sub-groups and individuals (Alsharawy 
et al., 2021; Callen et al., 2014; Eckel et al., 2009; Huang et al., 2013; Ibuka et al., 
2010; Jang et  al., 2020; Taylor et  al., 2008). The effects of the pandemic on time 
preferences may have operated through multiple channels, including individual 
affective responses to the outbreak and local differences in disease prevalence.

Table 2   Regression results (Risk)

Standard errors (clustered at the state level) in parentheses. The dependent variable, Risk tolerance, is 
computed as the first principal component across questions 22 (willingness to take risks) and 32 (lot-
tery choice) (Supplementary Material). Additional controls included age, age-squared, and indicators 
for race (Caucasian) and origin (Hispanic), self-reported household income relative to others in commu-
nity, working full time, education level, smoking behavior, frequency of attending religious services, and 
parent(s) receiving a bachelor’s degree. All Likert scale measures are standardized at the individual level 
(z-scored). ***p < 0.01, **p < 0.05, *p < 0.1 (bold values indicate significant coefficient upon computing 
sharpened q values accounting for multiple tests on Afraid of COVID-19 and LDR: q < 0.05)

Dependent variable: Risk tolerance

(a) (b) (c) (d)

Pooled Wave1 Wave2 Wave3

Afraid of COVID-19 − 0.1875*** − 0.201*** − 0.219*** − 0.1488*
(0.0453) (0.0709) (0.0733) (0.0759)

Local death rate (LDR) 0.0019 − 0.0079 0.0004 0.0022
(0.0014) (0.0053) (0.0019) (0.0017)

Perceive financial hardship (1st PC) − 0.0157 − 0.0827* 0.0067 0.0249
(0.0281) (0.043) (0.0469) (0.0501)

Perceive health hardship (1st PC) 0.0139 0.011 0.0598* − 0.0372
(0.033) (0.0549) (0.0344) (0.0609)

Female − 0.4454*** − 0.4777*** − 0.328*** − 0.5753***
(0.0907) (0.1345) (0.1212) (0.0882)

Good at math 0.064 0.0337 0.098 0.0764
(0.0488) (0.0754) (0.0586) (0.0633)

Liberal − 0.0032 0.0165 0.0149 − 0.003
(0.0355) (0.0515) (0.0456) (0.0629)

Wave 2 0.0429 – – –
(0.0534)

Wave 3 0.0149 – – –
(0.0711)

Constant − 0.3197 − 0.7301 − 0.163 − 0.4295
(0.4437) (0.5894) (0.6042) (0.5324)

Observations 1484 488 499 497
State fixed effects and additional controls Yes Yes Yes Yes
R-squared (within) 0.123 0.1489 0.1265 0.157
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3.2.3 � Altruism

Following Falk et al., (2016, 2018), we measured Altruism via (1) a question about 
the willingness to give to good causes without expecting anything in return (ques-
tions 26), and (2) an (unincentivized) dictator game that asks how to split $1600 
between oneself and a donation to a good cause (question 33). The measure is then 
computed as the linear combination of these two responses (applying the weights in 

Table 3   Regression results (Time preference)

Standard errors (clustered at the state level) in parentheses. The dependent variable, patience, is meas-
ured in question 23 (“Willingness to give up something that is beneficial for you today in order to benefit 
more from that in the future”—Supplementary Material). Additional controls included age, age-squared, 
and indicators for race (Caucasian) and origin (Hispanic), self-reported household income relative to oth-
ers in community, working full time, education level, smoking behavior, frequency of attending religious 
services, and parent(s) receiving a bachelor’s degree. All Likert-scale measures are standardized at the 
individual level (z-scored). ***p < 0.01, **p < 0.05, *p < 0.1 (bold values indicate significant coefficient 
upon computing sharpened q values accounting for multiple tests on Afraid of COVID-19 and LDR: 
q < 0.05)

Dependent variable: Patience

(a) (b) (c) (d)

Pooled Wave1 Wave2 Wave3

Afraid of COVID-19 − 0.0916*** − 0.1294*** − 0.0695** − 0.0884*
(0.0242) (0.0454) (0.032) (0.0464)

Local death rate (LDR) 0.0012*** − 0.0002 0.0001 0.0011*
(0.0004) (0.0069) (0.0011) (0.0006)

Perceive financial hardship (1st PC) − 0.0526*** − 0.069*** − 0.058** − 0.0246
(0.0143) (0.0236) (0.0249) (0.0232)

Perceive health hardship (1st PC) 0.0056 0.036 − 0.0036 − 0.0266
(0.015) (0.0287) (0.0212) (0.0298)

Female − 0.0543 − 0.078 − 0.0957 − 0.0332
(0.0462) (0.0783) (0.0633) (0.0506)

Good at math 0.0451** 0.0415 0.0451 0.0367
(0.0184) (0.0418) (0.0304) (0.0238)

Liberal − 0.0116 0.007 0.0188 − 0.0748**
(0.0208) (0.0464) (0.0343) (0.0314)

Wave 2 − 0.0307 – – –
(0.036)

Wave 3 0.0078 – – –
(0.0349)

Constant 0.5582** 0.3095 0.2838 0.9058***
(0.231) (0.394) (0.4093) (0.3316)

Observations 1484 488 499 497
State fixed effects and additional controls Yes Yes Yes Yes
R-squared (within) 0.0819 0.1005 0.0932 0.1061
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Falk et al., 2016, 2018). Altruism was marginally positively associated with fear of 
the pandemic (pooled sample: �Afraid = 3.517, p = 0.089), and this result was mainly 
driven by a strong association in the third wave (wave 3: �Afraid = 11.354, p = 0.020) 
(Table  4). Altruism was also significantly associated with LDR (pooled sample: 
�LDR = 0.087, p = 0.020) (Table 4). These results, however, were not statistically sig-
nificant when accounting for multiple testing.

Table 4   Regression results (Altruism)

Standard errors (clustered at the state level) in parentheses. The dependent variable, Altruism, is com-
puted as the linear combination of questions 26 (willingness to give to good causes without expect-
ing return) and question 33 (dictator game) [Supplementary Material; weights from Falk et al., (2016, 
2018)]. Additional controls included age, age-squared, and indicators for race (Caucasian) and origin 
(Hispanic), self-reported household income relative to others in community, working full time, educa-
tion level, smoking behavior, frequency of attending religious services, and parent(s) receiving a bach-
elor’s degree. All Likert scale measures are standardized at the individual level (z-scored). ***p < 0.01, 
**p < 0.05, *p < 0.1

Dependent variable: Altruism

(a) (b) (c) (d)

Pooled Wave1 Wave2 Wave3

Afraid of COVID-19 3.517* − 2.0493 3.788 11.3543**
(2.0277) (3.4346) (3.94) (4.7098)

Local death rate (LDR) 0.0868** − 0.3093 0.1835 0.0128
(0.036) (0.3027) (0.1272) (0.0603)

Perceive financial hardship (1st PC) − 0.8035 1.0875 − 3.6922** 0.3381
(1.4292) (2.7143) (1.5367) (2.319)

Perceive health hardship (1st PC) 1.042 0.8126 − 0.9802 2.9614
(1.6159) (2.6662) (1.4844) (4.4548)

Female 1.4262 − 2.2455 − 2.1227 11.1318
(4.2254) (4.7296) (6.572) (7.899)

Good at math − 2.196 − 4.5329 1.1782 − 0.201
(2.2596) (3.4682) (3.0053) (3.8492)

Liberal − 1.2317 − 1.783 1.8997 − 6.391
(2.1542) (3.1088) (3.3072) (3.9311)

Wave 2 1.4747 – – –
(3.1744)

Wave 3 5.7563 – – –
(3.7076)

Constant 19.7676 78.7756 − 6.606 − 29.0264
(25.0965) (47.4807) (40.5036) (36.3521)

Observations 1484 488 499 497
State fixed effects and additional controls Yes Yes Yes Yes
R-squared (within) 0.0514 0.065 0.0725 0.0735
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3.2.4 � Positive reciprocity

Neither fear of the pandemic nor LDR were significantly related to Positive reci-
procity, measured as the linear combination across questions eliciting willingness 
to return favors and gift exchange (questions 27 and 34—again applying the weights 
from Falk et al., 2016, 2018) (Table 5). This lack of association is consistent with 
previous results indicating weak explanatory power for Positive reciprocity in exper-
imental settings (Charness & Rabin, 2002).

Table 5   Regression results (Positive reciprocity)

Standard errors (clustered at the state level) in parentheses. The dependent variable, Positive reciproc-
ity, is computed as the linear combination of questions 27 (willingness to return favor) and question 
34 (gift exchange) [Supplementary Material; weights from Falk et  al., (2016, 2018)]. Additional con-
trols included age, age-squared, and indicators for race (Caucasian) and origin (Hispanic), self-reported 
household income relative to others in community, working full time, education level, smoking behavior, 
frequency of attending religious services, and parent(s) receiving a bachelor’s degree. All Likert scale 
measures are standardized at the individual level (z-scored). ***p < 0.01, **p < 0.05, *p < 0.1

Dependent variable: Positive reciprocity

(a) (b) (c) (d)

Pooled Wave1 Wave2 Wave3

Afraid of COVID-19 0.3268 0.3859 − 0.2894 0.5228
(0.3812) (0.518) (0.6891) (0.5245)

Local death rate (LDR) − 0.0039 0.0224 0.027 − 0.0097
(0.0066) (0.0628) (0.0493) (0.012)

Perceive financial hardship (1st PC) 0.0354 0.4281 − 0.1637 − 0.0461
(0.1759) (0.3367) (0.306) (0.267)

Perceive health hardship (1st PC) − 0.4365 − 0.4633 − 0.5894 − 0.3555
(0.3019) (0.4302) (0.4856) (0.5173)

Female 0.2378 − 0.1559 − 0.3339 1.7822*
(0.6241) (0.7988) (0.9356) (1.059)

Good at math − 0.2118 − 0.5589 − 0.8076* 0.6572
(0.2819) (0.4909) (0.4551) (0.4007)

Liberal − 0.2515 − 0.5949 0.5182 − 0.6632
(0.2775) (0.3796) (0.4689) (0.455)

Wave 2 0.2964 −  −  − 
(0.5212)

Wave 3 0.0115 – – –
(0.6609)

Constant 10.1036** 17.7464** 16.5523*** 0.8467
(3.9549) (6.8835) (5.1743) (5.5821)

Observations 1484 488 499 497
State fixed effects and additional controls Yes Yes Yes Yes
R-squared (within) 0.0528 0.0716 0.0778 0.0881
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3.2.5 � Negative reciprocity

We also compute Negative reciprocity as the linear combination across three ques-
tions eliciting willingness to punish unfairness or to take revenge (questions 24, 25 
and 28—again applying the weights from Falk et al., 2016, 2018). We find a nega-
tive and significant association between Negative reciprocity and fear of the pan-
demic (pooled sample: �Afraid = − 0.076, p < 0.001, sharpened q value = 0.007), with 

Table 6   Regression results (Negative reciprocity)

Standard errors (clustered at the state level) in parentheses. The dependent variable, Negative reciprocity, 
is computed as the linear combination of questions 24 (willingness to punish who treats you unfairly), 
question 25 (treat others unfairly), and question 28 (taking (costly) revenge when treated unjustly) [Sup-
plementary Material; weights from Falk et  al., (2016, 2018)]. Additional controls included age, age-
squared, and indicators for race (Caucasian) and origin (Hispanic), self-reported household income rela-
tive to others in community, working full time, education level, smoking behavior, frequency of attending 
religious services, and parent(s) receiving a bachelor’s degree. All Likert scale measures are standardized 
at the individual level (z-scored). ***p < 0.01, **p < 0.05, *p < 0.1 (bold values indicate significant coef-
ficient upon computing sharpened q values accounting for multiple tests on Afraid of COVID-19 and 
LDR: q < 0.05)

Dependent variable: Negative reciprocity

(a) (b) (c) (d)

Pooled Wave1 Wave2 Wave3

Afraid of COVID-19 − 0.0764*** − 0.0989*** − 0.0905*** − 0.0412
(0.0204) (0.0351) (0.0316) (0.0388)

Local death rate (LDR) 0.000008 0.0126*** 0.0018 0.00002
(0.0004) (0.0037) (0.0014) (0.0007)

Perceive financial hardship (1st PC) − 0.0218 − 0.0436* − 0.0231 − 0.0012
(0.0144) (0.0225) (0.0211) (0.0188)

Perceive health hardship (1st PC) 0.0182 0.0122 0.0114 0.0122
(0.0156) (0.0294) (0.0277) (0.028)

Female − 0.1563*** − 0.0965 − 0.0908 − 0.2894***
(0.0488) (0.0583) (0.0783) (0.0751)

Good at math − 0.066*** − 0.0342 − 0.0394 − 0.1125***
(0.0165) (0.0323) (0.0281) (0.0246)

Liberal − 0.1374*** − 0.158*** − 0.1435*** − 0.1129***
(0.0166) (0.0257) (0.026) (0.0301)

Wave 2 0.012 −  −  − 
(0.0356)

Wave 3 − 0.0043 −  −  − 
(0.0475)

Constant − 0.0103 0.1115 − 0.24 − 0.0668
(0.2311) (0.506) (0.3308) (0.3291)

Observations 1484 488 499 497
State fixed effects and additional controls Yes Yes Yes Yes
R-squared (within) 0.1455 0.1988 0.154 0.1609
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the effect fading across waves (wave 1: �Afraid =  −  0.099, p = 0.007, sharpened q 
value = 0.026; wave 2: �Afraid = − 0.090, p = 0.006, sharpened q value = 0.026; wave 
3: �Afraid = − 0.041, p = 0.293) (Table 6). Interestingly, in our first wave, LDR was 
significantly and positively associated with Negative reciprocity (wave 1: �LDR 
= 0.0126, p = 0.001, sharpened q value = 0.010). This suggests that during the initial 
stages of the pandemic, participants who resided in counties with high deaths per 
capita may have become less forgiving of selfish behavior. We find similar asso-
ciations between our generalized measure of the intensity of experiencing the pan-
demic and Altruism, Positive reciprocity, and Negative reciprocity (Supplementary 
Material).

4 � Discussion

We document changes in economic preferences and their covariation with self-
reports of fear, during the early weeks of the COVID-19 crisis in the United States. 
Our findings point to a negative and significant relationship between respondents’ 
willingness to take risks or delay rewards and their self-reported fear of the pan-
demic. We also find a positive relationship between Altruism and fear of the pan-
demic, while Negative reciprocity decreases with higher fear.

One limitation of our study is the reliance on repeated cross sections, thus we are 
circumspect about causal inferences. We attempt, however, to establish the robust-
ness of our findings by including a comprehensive set of individual controls, and 
we supplement our findings with additional data from our university panel sample 
(Supplementary Material). Another limitation is that we investigate changes over a 
short period of time; further research is warranted to identify longer term impacts of 
the pandemic. Finally, our measures of economic preferences were not incentivized, 
though recent studies suggest that self-reported preferences can have high test–retest 
reliability (Arslan et al., 2020; Frey et al., 2017; Mata et al., 2018).

Our results have implications for experimental research. Large scale events 
such as pandemics and natural disasters can cause shifts in economic preferences, 
and these changes may evolve over time as an event continues. Thus, skepticism 
of results from experiments where treatments are carried out at different times dur-
ing a crisis may be warranted. Estimates from preferences elicited prior to a given 
crisis may also not be ideal for predicting behavior during the crisis. On the other 
hand, these results show that not all preferences were affected by the pandemic. We 
encourage researchers conducting experiments on decision-making during the pan-
demic (or other crises) to measure and control for personal experience. As we dem-
onstrate with fear of the pandemic, emotional experiences may systematically influ-
ence preferences and behavior. To capture the effect of significant events in general, 
and of the COVID-19 pandemic in particular, it is important to develop, refine, and 
administer indices of emotional experiences, such as the fear of COVID-19 scale 
(Ahorsu et al., 2020). Such data make it possible to carefully consider the context in 
which preferences are measured.

Understanding the links between economic preferences and fear of COVID-19 
is also helpful for developing public health policy. Effective public health strategies 
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are essential for identifying effective policies to mitigate the effect of the pandemic 
and communicate with the public. Our study suggests that reducing fear may create 
positive economic spillovers, encouraging risk-taking, cooperation, and investment. 
Policies that promote trust in the government, or at least avoid creating distrust, may 
be helpful in reducing fear.
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