
ARTICLE

The price of prosociality in pandemic times
Hernando Santamaría-García1,2,3, Miguel Burgaleta4, Agustina Legaz5,6, Daniel Flichtentrei7,

Mateo Córdoba-Delgado 8, Juliana Molina-Paredes8, Juliana Linares-Puerta8, Juan Montealegre-Gómez8,

Sandra Castelblanco 2, Michael Schulte6,9, Juan David Páramo2,3, Izara Mondragon8,

Juan David Leongómez 10, Paula Salamone 5,11, Juan González-Pacheco8, Sandra Báez12,

Harris Eyre13,14,15,16 & Agustín Ibanez 5,6,9,17,18,19✉

The SARS-CoV-2 pandemic has imposed widespread negative impacts (economically, psy-

chologically, neurologically, and societally), and has changed daily behaviors on a global

scale. Such impacts are more significant and pervasive in countries with higher levels of

inequality and reduced Government capacity and responsiveness, such as those in the Global

South (e.g., Colombia). Differences in social and moral cognitive skills may significantly

impact individual attitudes and responses to the pandemic. Here, we aimed to assess the

extent to which factors associated with prosociality (including empathy, theory of mind

(ToM), and moral judgments) predict the perception of SARS-CoV-2 impacts and responses.

Participants (N= 413) from Colombia answered factors associated with prosociality mea-

sures and judgments about SARS-CoV-2 risk, impact, and acceptance of quarantine guide-

lines. Results revealed that affective empathy (personal distress and empathic concern) and

moral tendencies (deontological trends) predicted greater acceptance of quarantine but in

turn yielded an increased perception of risks and individual impacts of SARS-CoV-2. More-

over, age (older) and gender (female) also increased the risk perception and impact esti-

mation. These results underscore the role of prosocial-related predispositions informing

individual responses to the pandemic and provide an opportunity to exploit this knowledge to

inform successful interventions favoring behavioral change.
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Introduction

The SARS-CoV-2 pandemic has severely impacted health
and everyday life. Physical distancing and government-
sanctioned quarantines have forced people to accept sud-

den changes in daily life. Moreover, those changes include high
expectancies and fears associated with the massive vaccination.
This has significantly affected emotional and social behavior
(Holmes et al., 2020). Understanding human behavior in the
presence of a global pandemic is crucial to the development of
adequate strategies to cope with the social burden of the pan-
demic restrictions (Van Bavel et al., 2020). Historically, pan-
demics have created emotionally challenging situations for
suitable behavioral responses toward the risk of being infected
(Witte and Allen, 2000). Moreover, not all people develop the
same behavioral responses toward a pandemic, leading to dif-
ferences in risk perception, impact estimation, and responses to
quarantine.

These responses may be partially determined by social cogni-
tive skills and moral trends, together with being recognized as
prosocial tendencies. Prosociality has been outlined with different
theoretical frameworks. In this work, prosocial tendencies refer to
psychological, cognitive, and affective processes that encourage
beneficial effects on others (Clavien and Chapuisat, 2013; Clut-
ton-Brock, 2009; Fehr and Fischbacher, 2003; Fehr et al., 2002)
and produce positive and inclusive social interactions (Batson,
2011; Caprara et al., 2012). These tendencies and behaviors
include helping others (Clavien and Chapuisat, 2013), reducing
stress by comforting, sharing resources (Fehr and Fischbacher,
2003; Fehr et al., 2002), and supporting others’ goals. Prosocial
tendencies can also include actions that could be considered
harmful in some contexts, such as rejection of and punishment
for behaviors that affect others (Brethel-Haurwitz et al., 2016;
Jensen, 2016; Sütterlin et al., 2011). Theoretically, those variables
belong to two domains, social cognition, and moral cognition.
Previous studies have shown that social cognition (Decety et al.,
2016; N. Eisenberg et al., 2010; Telle and Pfister, 2016) and moral
cognition (Nancy Eisenberg et al., 2013; Patrick et al., 2018;
Turiel, 2015) are independent factors that can promote prosoci-
ality. The prosocial-related factors include different social cog-
nition processes such as (a) empathy, which refers to the quality
of being able to understand and share the feelings of others
(Tania Singer and Klimecki, 2014; T. Singer et al., 2004); and (b)
theory of mind (ToM), which conveys the skills to “mentalize” or
infer others’ mental states, emotions, and behaviors (Baron-
Cohen, 2009; Baron-Cohen et al., 1985; Decety et al., 2016; Zaki
et al., 2012); but also (c) moral behaviors and judgments that
encourage social benefits, even if they call for personal or shared
sacrifices (Kahane et al., 2018). Thus, prosocial-related factors,
indexed by social and moral cognition profiles could affect
compliance with pandemic-related regulations (Van Bavel et al.,
2020; Witte and Allen, 2000).

Risk perception and acceptance of pandemic-related restric-
tions are socially rooted and promoted by prosocial behaviors
(Dryhurst et al., 2020; Yang and Cho, 2017). For example, going
out to work versus staying at home is not a personal choice
during a pandemic, but a strong, socially impactful behavior.
Prosociality is typically characterized by engagement in behavior
that is intended to benefit others. It is measured by social and
moral cognition (Jean Decety et al., 2016; Zaki et al., 2012). The
factors associated with prosociality, then, indexed by empathy,
ToM, and moral cognition could affect compliance with
pandemic-related regulations (Van Bavel et al., 2020). Social
cognition is critical to coping with uncertain and stressful sce-
narios (FeldmanHall et al., 2015). Empathy and ToM skills could
impact appraisal of the risk of contracting the infection as well as
the acceptance of public health warnings (Sharot, 2011). Equally,

empathy skills can enhance our social sensitivity, triggering major
personal distress and an overestimation of social information in
the time of a pandemic (Tibi-Elhanany and Shamay-Tsoory,
2011; Zainal and Newman, 2018).

Moral tendencies (utilitarian vs. deontological) also impact the
manner in which humans follow regulations in stressful social
scenarios by activating either selfish or collaborative behaviors
(Gino et al., 2016; Van Bavel et al., 2020). Specifically, instru-
mental harm situations (IH; situations that include acts that
society usually forbids but became tolerable) and impartial ben-
eficence situations (IB; situations that encourage contribution to
the common good at the cost of personal sacrifice) modulate
prosocial responses (Kahane et al., 2018). The relationship
between these utilitarian and deontological responses and pro-
sociality has been thoroughly studied (Capraro et al., 2018;
Sunstein, 2005), however, their influence on behavioral responses
to pandemic scenarios remains unknown.

Here we assessed the role that different factors associated with
prosociality, including empathy, ToM, and moral behaviors, play
in predicting risk estimation of infection consequences and
acceptance of quarantine in pandemic times. Those behaviors have
been conventionally studied when tracking population responses
to socially threatening scenarios including the SARS-CoV2 pan-
demic and past epidemics (Clark et al., 2020; Han et al., 2021;
Ibuka et al., 2010; Perrotta et al., 2021; Van Bavel et al., 2021).
Through an open survey, we investigated the extent to which social
(empathy and ToM) and moral cognition (IH and IB dilemmas)
influence different crucial behaviors during pandemics. We were
interested in assessing two significant COVID-19-related measures:
(a) perceptions on COVID-19 consequences and (b) acceptance of
quarantine with proven theoretical and empirical plausibility (Al-
Sabbagh et al., 2021; Brooks et al., 2020; Manuell and Cukor, 2011;
Pancani et al., 2021; Wang et al., 2021). First, we assessed the risk
perception and the impact estimation of COVID-19, two measures
tracking the capacity of perceiving and weighing the future con-
sequences of SARS-CoV-2 (Han et al., 2021). Second, we assessed
the acceptance of quarantine which is considered to be one of the
most demanding public health requirements as quarantine
involves, isolation, uncertainty, and negative effects on individuals’
mental and physical health (Brooks et al., 2020; Wang et al., 2021).
Previous studies showed that individuals with enhanced affective
sharing and deontological judgments overestimate social signals
and generate worries and apprehensive expectative to social cues
(Tibi-Elhanany and Shamay-Tsoory, 2011; Zainal and Newman,
2018). Based on these considerations, we hypothesized that indi-
viduals with higher scores in social cognition and deontologically
oriented judgments would show increased risk perception, higher
estimation of consequences of SARS-CoV-2, and at the same time,
greater acceptance of quarantine.

Methods
Participants. The sample was comprised of 413 individuals.
Participants were required to describe their gender with this
prompt: “Please, write here the gender with which you have more
identification”. Our sample was composed of 314 women and 99
men from Colombia. The mean age of the sample was 23.46
(SD= 9.76). On average, participants had 15.29 years of formal
education (SD= 3.28) and were middle class (estimated socio-
economic status, SES: M= 4.91; SD= 1.40; scale= 1–8, 1
represents the lowest SES). No participants reported being
infected with SARS-CoV-2.

Procedure. Participation was entirely voluntary; subjects accepted
an invitation posted on the internet. All participants completed
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the entire survey and all experimental tasks (M= 25 min). After,
they reported age, sex, years of education, and SES. Furthermore,
as control variables, participants reported depressive (using the
Patient Health Questionnaire-9, (Kocalevent et al., 2013)) and
anxiety symptoms (using the Generalized Anxiety Disorder
questionnaire-7 (Löwe et al., 2008)). Upon completion of this
assessment, subjects completed prosociality instruments further
explained below.

Factors associated with prosociality. It comprises a set of cognitive
skills and behaviors that promotes the benefit of others. Some
frameworks assume prosociality to involve complex cognitive and
behavioral processes (Jensen, 2016; Tania Singer and Klimecki,
2014), including social cognitive skills and moral behaviors that
promote social benefits (Clutton-Brock, 2009). In our study, we
assessed different factors associated with including a set of social
cognition processes such as (a) empathy, (b) ToM, and a set of
moral behaviors including responses in (c) intentional harm and
(d) impartial beneficence situations.

Instruments for measuring factors associated with prosociality
Empathy. Broadly refers to the quality of being able to share and
understand the feelings (i.e. emotions, sensory states) of others
(Tania Singer and Klimecki, 2014; T. Singer et al., 2004). This
domain was assessed using a short version of the interpersonal
reactivity index (IRI). This instrument measures dispositional
empathy that considers empathy to encompass separate but
related constructs, including affective (personal distress, empathic
concern) and cognitive (perspective taking and fantasy) con-
structs (Davis, 1980; Ingoglia et al., 2016). Past studies have
assessed domains of empathy by using IRI (Santamaría-García
et al., 2017) in healthy individuals and patients with neu-
ropsychiatric conditions (Dermody et al., 2016).

Theory of mind. The ability to mentalize and infer the mental
states, emotions, and behaviors of others (Baron-Cohen, 2009;
Baron-Cohen et al., 1985). This domain was assessed with the
Reading the Mind in the Eyes Test (RMET) which evaluates
emotional inference of ToM (Baron-Cohen, 2017; Baron-Cohen
et al., 1985). This task consists of photographs of the ocular
region of different faces. Participants must select the emotional
state (in a group of four) that best describes the eye expression of
each individual. In this study, we used a validated abridged ver-
sion of RMET, consisting of 17 pictures (Olderbak et al., 2015).
The total score in this task was indexed by the percentage of
correct responses in selecting emotions.

Moral behaviors—instrumental harm. Behaviors include acts that
society typically forbids but, eventually, become tolerable (Kahane
et al., 2018). We assessed four histories with utilitarian moral
dilemmas associated with SARS-CoV-2. Based on previous pro-
cedures (Kahane et al., 2018; Schein and Gray, 2018), participants
answered three questions on IH, including (a) to what extent they
believed this action was wrong, using a scale of −5 (extremely
bad) to 5 (extremely good); (b) to what extent they would behave
in the same way as the protagonist of this situation, using a scale
of 1 (low) to 10 (high); and (c) to what extent the action made by
the protagonist of this situation had an intention to harm, using a
scale of 1 (low) to 10 (high) (see Supplementary Information S1).

Moral behaviors—impartial beneficence. Behaviors that encourage
contribution to the common good at the cost of personal sacrifice
(Kahane et al., 2018). We developed four histories associated with
SARS-CoV-2 that exposed situations promoting the greater good
even at the expense of personal sacrifice. Participants answered a

similar group of questions as described in IH (see Supplementary
Information S2).

Dependent SARS-CoV-2 measures
Risk perception. Participants answered one question on their
individual estimated percentage of risk (between 1% and 100%) of
contracting SARS-CoV-2 over the next year (see Supplementary
Information S3).

Impact estimation. Participants answered six questions assessing
medical (three questions) and social consequences (three ques-
tions) of virus-associated risks. A sum of positive answers on a
total of six questions was used to build this variable (see Sup-
plementary Information S3).

Acceptance of quarantine. Participants answered one question on
their agreement with quarantine’ requirements on a scale between
1 and 6, in which 1 represented the lowest degree of acceptance of
the quarantine.

Data analysis. We first ran multiple independent linear regres-
sions for each dependent SARS-CoV-2 measure (risk perception,
impact estimation, and acceptance of quarantine). We also
implemented separate linear regression models for each inde-
pendent prosocial predictor (social cognition and moral dilem-
mas). Regarding moral behaviors, we assessed three types of
measures including moral judgment, harm detection, and
acceptance of the behavior. All models included demographics
(age, sex, years of education, and SES) and mood (depression and
anxiety symptoms) as covariables (see Supplementary Informa-
tion S4 for a further description of the analyzed variables).

In a subsequent analysis, we weighed the role of each group of
independent variables in predicting dependent variables by
running hierarchical regression models. Thus, we introduced
each independent and control variable following a step-by-step
procedure and determined the change of R2 and F measures due
to each variable introduction. We employed R2 and eta squared
(n2) as effect size measures for significant effects. Furthermore, we
reported for each regression model the standard errors and the
expected effect sizes using a post hoc sensitivity analysis. Results
showed that with an expected power of 0.95 and α level of 0.05,
the sample size we used was sufficient to detect a medium effect
size (n2= 0.13, critical t= 1.98). We ran all statistical analyses
using the JASP package version 0.14.1.

Results
A summary of the results is presented in Table 1.

Risk perception. A model with social cognition, age, gender,
years of education and depression, and anxiety variables as pre-
dictors and risk perception as a dependent variable reached sig-
nificant values [F(9, 412)= 8.77, p < 0.001, R2= 0.19]. Personal
distress, empathic concern, and age were positively associated
with risk perception. Particularly, higher levels of personal dis-
tress (beta= 0.14, t= 2.84, p < 0.001, η2= 0.18), empathic con-
cern (beta= 0.23, t= 4.41, p < 0.001, η2= 0.18), and increased
age (beta= 0.20, t= 4.07, p < 0.001, η2= 0.08) were observed.
Neither gender, years of education nor depression and anxiety
variables reached significant values (see Table 2A and Fig. 1).

A hierarchical regression model including only the social
cognitive measures as predictors and risk perception as a
dependent variable was significant [F(11, 401)= 12.76, p < 0.001,
R2= 0.16]. A positive association was found between personal
distress, empathic concern, and risk perception as higher personal
distress (beta= 0.14, t= 4.18, p < 0.001, η2= 0.18), and higher
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empathic concern (beta= 0.23, t= 5.32, p < 0.001, η2= 0.18)
significantly explained risk perception. Moreover, the hierarchical
models that included the social cognitive measures plus control
variables (age, gender, years of education, SES, depression and
anxiety symptoms) in each step also reached significant values (see
Table 2A).

We ran a second group of models with moral judgment, age,
gender, years of education, depression and anxiety as indepen-
dent factors and risk perception as a dependent variable. Results
revealed that risk perception was also positively predicted by
moral judgment measures [F(9, 412)= 5.97, p < 0.001, R2= 0.14].
Particularly, judgments considering IH situations as harmful
(beta= 0.15, t= 2.76, p < 0.01, η2= 0.14) and increased age
(beta= 0.24, t= 4.67, p < 0.001, η2= 0.08), as well as gender
(women: beta= 0.07, t= 1.98, p < 0.05, η2= 0.08) were specific
predictors of increased risk perception. No other analyses reached
significant values (see Table 2B, Fig. 2).

A hierarchical regression model including only the moral
measures as predictors and risk perception as a dependent
measure was also significant and showed that moral judgments
positively predicted risk perception [F(11, 412)= 2.94, p < 0.01].
Particularly, (a) higher moral evaluation of IH situations
(beta= 0.27, t= 2.44, p < 0.01, η2= 0.14), (b) higher scores of
harm in IH situations (beta= 0.14, t= 1.99, p < 0.05, η2= 0.10),
and (c) exhibiting increased acceptance of IB situations
(beta= 0.14, t= 1.98, p < 0.05, η2= 0.10) predicted higher risk

Table 2 Regression models of risk perception.

Regression models F (model) R2 (model) P (model) R2 change
(model)

F change
(model)

β Standard errors
of factor

t (factor) P (factor)

(A) Risk perception regressed on Social cognitive measures
Model with all variables 8.77 0.20 <0.001* 0.09 8.77
Hierarchical models
Model 1 (only empathy and ToM
measures)

12.76 0.16 <0.001* 0.13 12.76

Personal distress 0.14 0.10 4.18 <0.01*
Empathic concern 0.23 0.13 5.32 <0.001*
Perspective taking 0.02 0.10 0.48 0.62
Fantasy 0.06 0.08 1.31 0.19
RMET 0.03 0.18 0.76 0.44
Model 2 (Model 1+ age) 12.94 0.16 <0.001* 0.13 12.94 0.20 0.03 3.40 <0.001*
Model 3 (Model 1+ gender) 10.92 0.13 <0.001* 0.12 12.14 0.06 0.72 1.36 0.17
Model 4 (Model 1+ education) 10.38 0.13 <0.001* 0.12 12.31 0.01 0.10 0.28 0.77
Model 5 (Model 1+ SES) 10.69 0.13 <0.001* 0.12 12.69 0.04 0.22 0.99 0.32
Model 6 (Model 1+ depression) 11.40 0.11 <0.001* 0.10 10.17 0.09 0.22 1.55 0.12
Model 7 (Model 1+ anxiety) 12.02 0.12 <0.001* 0.09 9.29 0.10 0.23 1.68 0.09
B. Risk perception regressed on morall measures
Model with all measures 5.96 0.16 <0.001* 0.16 5.96
Hierarchical models
Model 1 (only moral behavior
measures)

2.94 0.18 <0.01* 0.03 2.94

IH Moral judgment 0.27 0.36 2.44 <0.05*
IH Harm assessment 0.14 0.24 1.99 <0.05*
IH Behavior acceptance 0.08 0.32 0.84 0.40
IB Moral judgment 0.10 0.29 1.72 0.07
IB Behavior acceptance 0.14 0.26 1.98 <0.05*
Model 2 (Model 1+ age) 4.83 0.06 <0.001* 0.03 3.41 0.17 0.03 3.72 <0.01*
Model 3 (Model 1+ gender) 3.23 0.04 <0.05* 0.03 3.02 0.10 0.78 2.14 <0.05*
Model 4 (Model+ education) 1.91 0.03 0.08 0.03 1.91 0.05 0.10 0.96 0.33
Model 5 (Model 1+ SES) 1.98 0.03 0.08 0.03 1.99 0.03 0.23 0.75 0.45
Model 6 (Model 1+ depression) 2.99 0.06 <0.01* 0.03 2.76 0.16 0.22 1.86 0.06
Model 7 (Model 1+ anxiety) 2.71 0.06 <0.01* 0.03 2.64 0.15 0.24 1.91 0.06

*Significant values.

Table 1 Descriptive analysis of sociodemographic measures,
prosociality predictors (social and moral cognition), and
dependent measures.

Variables Mean values
Standard deviations

Participants N= 413
Sex (F:M) N= 314: N= 99
Age [mean (SD)] 23.46 (9.76)
Years of education (SD in years) 15.29 (3.29)
SES 4.9 (1.40)
Depressive symptoms (PHQ9) 4.92 (1.85)
Anxiety symptoms (GAD9) 4.16 (1.75)
Assessment of social cognition: Empathy IRI
Perspective taking 14.69 (3.15)
Fantasy 13.42 (3.88)
Personal distress 10.65 (3.29)
Empathic concern 16.46 (2.69)
Assessment of social cognition: ToM (RMET)
Reading the Mind in the Eyes Test (RMET) 8.00 (1.68)
Assessment of moral dilemmas: instrumental harm
Moral judgment 1.95 (2.12)
Acceptance of character’s behavior 6.52 (2.20)
Harm assessment 4.15 (2.09)
Assessment of moral dilemmas: Impartial beneficence
Moral judgment 2.36 (1.47)
Acceptance of character’s behavior 6.88 (1.63)
Assessment of dependent measures
Risk perception 66.88 (19.91)
Impact estimation 4.36 (0.81)
Acceptance of quarantine 5.53 (0.81)
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perception. The hierarchical models involving moral measures
and age, gender, depression, and anxiety were also significant (see
Table 2B).

Impact estimation. A model with social cognition, age, gender,
years of education, depression and anxiety as predictors and
impact estimation as the dependent variable was significant [F(9,
412)= 9.35, p < 0.0001, R2= 0.20]. Impact estimation was posi-
tively predicted by personal distress (beta= 0.14, t= 2.97,
p < 0.01, η2= 0.20), empathic concern (beta= 0.25, t= 4.73,
p < 0.001, η2= 0.22), and increased age (beta= 0.21, t= 4.18,
p < 0.001, η2= 0.18). No other contrasts reached significant
values (see Table 3A, Fig. 1).

The hierarchical regression model with only the social
cognitive measures and the same dependent variables was
significant [F(11, 401)= 14.22, p < 0.001, R2= 0.14]. Personal
distress (beta= 0.20, t= 4.73, p < 0.001, η2= 0.22) and empathic
concern (beta= 0.29, t= 5.61, p < 0.001, η2= 0.22) were posi-
tively associated with impact estimation. All hierarchical models
combining social cognitive measures with control variables also
reached significant values (see Table 3A).

A second group of models with moral judgment (and control
variables) as predictors and impact estimation as a dependent
variable also revealed significant values [F(9, 412)= 5.87, p < 0.001,
R2= 0.14]. Increased harm detection in IH situations, (beta= 0.15,
t= 2.91, p < 0.01, η2= 0.18), increased age (beta= 0.24, t= 4.72,
p < 0.001, η2= 0.16), and sex (women: beta= 0.09, t= 1.97,

Fig. 1 Regression analyses result using social cognition measures as predictors. A Regression analysis using risk perception as the dependent variable.
The dependent variable was explained by personal distress, empathic concern, and age. B Regression analysis using impact estimation as the dependent
variable. This variable was predicted by personal distress, empathic concern, and age. C Regression analysis using the acceptance of quarantine as the
dependent variable. This variable was predicted by personal distress, SES, and age. The non-significant variables were shaded across panels. SES
socioeconomic status.
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p < 0.05, η2= 0.12) predicted an amplified estimation of impact on
personal life and society. No other analyses reached significant
values.

A model with only the moral measures as predictors and
impact estimation as a dependent variable reached significant
values [F(11, 401)= 3.39, p < 0.01, R2= 0.06]. The moral
judgments positively predicted impact estimation as a higher
moral judgment of IH situations (beta= 0.27, t= 2.44, p < 0.01,
η2= 0.14) and judgments considering IH as harmful (beta= 0.14,
t= 1.99, p < 0.05, η2= 0.10) better explained the impact estima-
tion. Additionally, the hierarchical models of moral measures as
well as age, gender, depression, and anxiety symptoms were also
significant (see Table 3B, Fig. 2).

As a complementary analysis, we ran new regression models
with two dependent variables of impact estimation: (a) medical
impact estimation and (b) social impact estimation (see
Supplementary Information S5). Results were consistent with
those using combined scores.

Acceptance of quarantine. A model with social cognition and
control variables as predictors and acceptance of quarantine as a
dependent variable was significant [F(9, 412)= 3.18, p < 0.01,
R2= 0.09]. The acceptance of quarantine was positively asso-
ciated with personal distress (beta= 0.13, t=−2.45, p < 0.01,
η2= 0.18) and negatively associated with age (beta=−0.11,

Fig. 2 Multiple regression analyses using moral judgment measures as predictors. A Regression analysis using risk perception as the dependent variable.
This variable was explained by harm assessment in IH, age, and sex. B Regression analysis using impact estimation as the dependent variable. This variable
was predicted by harm assessment in IH, age, and sex. C Regression analysis using the acceptance of quarantine as the dependent variable. This variable
was predicted by increased acceptance of IB, reduced acceptance of IH, and age. The non-significant variables were shaded across panels. IH instrumental
harm, IB impartial beneficence, SES socioeconomic status.
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t=−1.99, p < 0.05, η2= 0.14). No other analyses reached sig-
nificant values (see Table 4A, Fig. 1).

A hierarchical regression model including only the social
cognitive measures as predictors with the same dependent
variable was significant [F(11, 401)= 4.36, p < 0.001, R2= 0.05].
The model showed that higher personal distress (beta= 0.19,
t= 3.05, p < 0.001, η2= 0.18) and empathic concern (beta= 0.13,
t= 2.31, p < 0.01, η2= 0.18) significantly explained the accep-
tance of quarantine. All the hierarchical models that included
social cognitive measures plus control variables following a step-
by-step procedure also reached significant values (Table 4A).

A second group of models including moral judgment and control
variables as predictors and acceptance of quarantine as a dependent
variable also reached significance [F(9, 412)= 3.01, p < 0.01,
R2= 0.08]. Major deontological tendencies in moral situations
including a major agreement with IB situations (beta= 0.25,
t= 3.34, p < 0.001, η2= 0.16) and a reduced acceptance of behavior
of IH situations (beta=−0.13, t=−1.99, p < 0.05, η2= 0.14), as
well as a reduced age (beta=−0.22, t=−2.11, p < 0.05, η2= 0.10)
predicted major acceptance of quarantine. No other contrasts
reached significant values (see Fig. 2).

A hierarchical model with only moral judgment as a predictor
and acceptance of quarantine as a dependent variable reached
significant values [F(11, 401)= 3.08, p < 0.05, R2= 0.06]. The
acceptance of quarantine was positively predicted by deontological
trends (higher behavior acceptance) in IB scenarios (beta= 0.23,
t= 3.16, p < 0.001, η2= 0.16). All hierarchical models of moral

measures and control variables also reached significant values
(Table 4B).

Discussion
This study shows that particular prosocial-related factors, indexed
by empathy skills and moral deontological tendencies, predicted
SARS-CoV-2 measures of risk, impact, and acceptance of quar-
antine. Notably, higher levels of personal distress and empathic
concern (two core affective components of empathy (Melloni
et al., 2013)) were associated with increased COVID-19 risk
perception and impact estimation. Moreover, increased personal
distress, a measure classically described as an aversive self-
oriented disposition to another’s misfortune (H. Kim and Han,
2018), predicted a reduced acceptance of quarantine. More sig-
nificant harm detection in instrumental harm scenarios predicted
both higher risk perception and impact estimation regarding
morality. Furthermore, in both moral situations (instrumental
harm and impartial beneficence), deontological tendencies were
associated with SARS-CoV measures. Increased acceptance of
impartial beneficence and reduced acceptance of instrumental
harm predicted better acceptance of quarantine. Results were
preserved when only the social and moral predictors were con-
sidered and also when those analyses were performed with con-
trol variables (demographic and mental health variables). Other
factors, including female gender identity and age (older indivi-
duals), also increased risk perception and impact estimation

Table 3 Regression models on impact estimation.

Regression models F (model) R2 (model) P (model) R2 Change
(model)

F Change
(model)

β Standard
errors

t p

(A) Impact estimation regressed on social cognitive measures
Model with all variables included 9.35 0.20 <0.001* 0.09 9.35
Hierarchical models
Model 1 (adding only empathy and
ToM measures)

14.22 0.14 <0.001* 0.14 14.22

Personal distress 0.20 0.10 4.26 <0.001*
Empathic concern 0.29 0.01 5.61 <0.001*
Perspective taking 0.01 0.10 0.38 0.70
Fantasy 0.05 0.01 1.00 0.27
RMET 0.05 0.02 1.20 0.22
Model 2 (Model 1+ age) 14.22 0.17 <0.001* 0.17 14.22 0.16 0.00 3.49 <0.001*
Model 3 (Model 1+ gender) 12.21 0.15 <0.001* 0.14 13.52 0.06 0.08 1.51 0.13
Model 4 (Model 1+ education) 11.92 0.15 <0.001* 0.14 13.87 0.03 0.01 0.75 0.47
Model 5 (Model 1+ SES) 11.84 0.14 <0.001* 0.14 14.02 0.01 0.02 0.06 0.94
Model 6 (Model 1+ depression) 12.58 0.15 <0.001* 0.11 11.41 0.09 0.02 1.79 0.08
Model 7 (Model 1+ anxiety) 13.16 0.16 <0.001* 0.10 10.44 0.10 0.02 1.91 0.06
(B) Impact estimation regressed on moral measures
Model with all variables included 5.87 0.14 <0.001* 0.03 5.87
Hierarchical models
Model 1 (only moral behavior
measures)

3.39 0.04 <0.001* 0.04 3.39

IH Moral judgment 0.24 0.04 2.46 <0.05*
IH harm assessment 0.16 0.04 3.11 <0.05*
IH behavior acceptance 0.02 0.04 0.40 0.68
IB moral judgment 0.03 0.03 0.47 0.63
IB behavior acceptance 0.05 0.03 0.81 0.34
Model 2 (Model 1+ age) 5.06 0.07 <0.001* 0.04 3.78 0.24 0.00 4.67 <0.01*
Model 3 (Model 1+ gender) 3.72 0.05 <0.001* 0.04 3.43 0.08 0.09 1.81 0.07
Model 4 (Model+ education) 3.27 0.04 <0.01* 0.04 3.48 0.07 0.01 1.55 0.12
Model 5 (Model 1+ SES) 2.88 0.04 <0.01* 0.04 3.45 0.01 0.03 0.59 0.54
Model 6 (Model 1+ depression) 5.67 0.07 <0.001* 0.03 3.44 0.20 0.03 4.07 <0.05*
Model 7 (Model 1+ anxiety) 7.33 0.10 <0.001* 0.04 3.81 0.24 0.03 5.10 <0.05*

*Significant values.
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scores. Although the control factors modified the estimates of
regression models, they did not impact the main results.
Remarkably, our study revealed that both social measures and
moral dilemmas reached a high convergence in predicting pan-
demic behaviors. The convergence between prosociality measures
is supported by significant correlations between social cognitive
skills and deontological judgments in IH and IB situations (see
Supplementary Information S6). However, those measures are
not subsumed by a unifying factor as revealed by confirmatory
factor analyses (see Supplementary Information S7). As assumed
in the theoretical background, two factors underlie these mea-
sures: a social cognitive factor (Empathy and ToM measures) and
a moral judgment factor (responses in instrumental harm and
impartial beneficence situations). Further studies assessing the
interaction between prosociality and pandemic behaviors should
include direct measures of prosociality aside from other related
social and moral cognition measures.

Our results highlight the relevance of assessing social cognitive
skills and moral dispositions related to prosocial behaviors, par-
ticularly in determining individual differences in the character-
ization of responses to social consequences of the pandemic.

Higher scores in the core and automatic affective empathy
components (personal distress and empathic concern) predicted a
greater COVID-19 risk perception and impact estimation. This
pattern of results was consistent as revealed by similar findings
upon analysis of the sub-measures of the impact estimation,
including the medical impact estimation and the social impact
independently. Our results suggest that affective components of

empathy modulate public risk perception and adapt behavior to
better suit the pandemic restrictions. Similar empathic responses
to other stressful situations have been reported, including past
respiratory epidemics and other public health threat situations
(Cava et al., 2005; Lin and Margolin, 2014). Notably, individuals
with a higher capacity to share affective experiences of others tend
to exhibit more significant stress in socially challenging scenarios
(Cristea et al., 2014). Our results also align with studies showing
that personal distress and empathic concern can trigger fear and
arousal symptoms generating worries, apprehensive expectations,
and aversive behaviors to social information (Ferrer and Klein,
2015; Tibi-Elhanany and Shamay-Tsoory, 2011; Zainal and
Newman, 2018). Thus, effective empathic components may act as
amplifying lenses of common good threats by expanding the
shared emotional experience to others.

High personal distress predicted reduced acceptance of quar-
antine. Personal distress is considered an aversive reaction (based
on self-centered tendencies) to the emotional state of others (H.
Kim and Han, 2018). It is associated with maladaptive behaviors,
including self-focused ruminative coping, neuroticism, self-criti-
cism, and a broader trend of behaving in egoistic forms (H. Kim
and Han, 2018; Tice et al., 2001). In this case, individuals with
high personal distress may exhibit less acceptance of quarantine
as an adaptive response to reduce the stress and self-oriented
traits, including rumination, neuroticism, and negativism trig-
gered by external impositions. Previous studies have reported a
dissociation between empathetic characteristics such as personal
distress skills and prosociality (H. Kim and Han, 2018; Tice et al.,

Table 4 Regression models on impact estimation.

Hierarchical regression models F
(model)

R2(model) P
(model)

R2 Change
(model)

F Change
(model)

Estimates
of factor

Standard errors
of factor

t (of
factor)

P (of
factor)

(A) Acceptance of quarantine regressed on social measures
Model with all variables included 3.18 0.09 <0.01* 0.04 3.18
Hierarchical models
Model 1 (adding only Empathy
and ToM measures)

4.36 0.05 <0.001* 0.05 4.36

Personal distress 0.19 0.01 3.60 <0.001*
Empathic concern 0.13 0.07 2.31 <0.05*
Perspective taking 0.01 0.01 0.21 0.82
Fantasy 0.09 0.01 1.76 0.07
RMET 0.06 0.02 0.11 0.90
Model 2 (Model 1+ age) 3.71 0.05 <0.001* 0.05 3.71 0.07 0.00 0.42 0.67
Model 3 (Model 1+ gender) 4.30 0.06 <0.001* 0.04 4.26 0.08 0.01 1.65 0.06
Model 4 (Model 1+ education) 4.11 0.05 <0.001* 0.04 4.19 0.07 0.03 1.45 0.14
Model 5 (Model 1+ SES) 4.03 0.05 <0.001* 0.04 3.99 0.10 0.02 1.62 0.06
Model 6 (Model 1+ depression) 3.64 0.05 <0.01* 0.05 4.27 0.02 0.02 0.31 0.75
Model 7 (Model 1+ anxiety) 3.74 0.05 <0.01* 0.05 4.24 0.06 0.03 0.81 0.41
(B) Acceptance of quarantine regressed on moral measures
Model with all variables included 3.01 0.05 <0.01* 0.05 1.98
Hierarchical models
Model 1 (only moral behavior
measures)

3.08 0.04 <0.01* 0.03 3.08

IH moral judgment 0.10 0.10 1.33 0.18
IH harm assessment 0.09 0.08 1.70 0.08
IH behavior acceptance 0.08 0.07 0.14 0.88
IB moral judgment 0.07 0.06 1.09 0.27
IB behavior acceptance 0.23 0.07 3.16 <0.01*
Model 2 (Model 1+ age) 3.39 0.21 <0.001* 0.04 3.15 0.10 0.01 2.18 <0.05*
Model 3 (Model 1+ gender) 2.57 0.03 <0.05* 0.03 3.02 0.00 0.18 0.12 0.89
Model 4 (Model+ education) 2.83 0.04 <0.05* 0.04 3.24 0.06 0.02 1.24 0.21
Model 5 (Model 1+ SES) 2.57 0.03 <0.05* 0.03 3.05 0.01 0.05 0.20 0.83
Model 6 (Model 1+ depression) 2.74 0.03 <0.05* 0.03 3.00 0.05 0.04 1.02 0.30
Model 7 (Model 1+ anxiety) 2.79 0.04 <0.05* 0.03 3.13 0.05 0.04 1.15 0.25

*Significant values of the model.
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2001). In contrast to personal distress, prosociality does not
involve aversive reactions to the suffering of others. Instead, it is
characterized by feelings of warmth, concern, and care for the
other and a solid motivation to improve the other’s wellbeing
(Böckler et al., 2016; Brethel-Haurwitz et al., 2016; Jensen, 2016;
Tania Singer and Klimecki, 2014; Sütterlin et al., 2011). Indivi-
duals with higher personal distress tend to exhibit a reduced
ability to behave cooperatively (H. Kim and Han, 2018; Tice et al.,
2001). Prosociality, however, refers to the capacity to react to the
benefit of others (Tania Singer and Klimecki, 2014).

Based on our results and previous reports, we suggest that the
self-centered emotional reactions seen in individuals with high
personal distress traits can promote resistance to social norms.
Previous studies have shown that individuals with increased
personal distress traits tend to exhibit a reduced capacity to
behave cooperatively (Hortensius et al., 2016), exhibiting both
reduced prosocial responses and higher physiological stress in the
presence of others suffering (Hortensius et al., 2016; Tania Singer
and Klimecki, 2014). In our report, individuals with personal
distress tended to experience more stress associated with the
current changes promoted by the pandemic. This avoidance effect
could lead to increase self-protective responses.

Regarding moral behaviors, deontological choices (increased
acceptance of impartial beneficence and an increased harm
detection of instrumental harm scenarios), predicted SARS-CoV-
2 measures (risk perception, impact estimation, and acceptance of
quarantine). Notably, the COVID-19 risk perception and impact
estimation were predicted by increased harm detection in
increased harm situations. Also, acceptance of quarantine was
predicted by increased acceptance of self-sacrifices in impartial
beneficence situations and a reduced acceptance in increased
harm situations. Our results suggest an interplay between moral
trends and risk perception (Böhm and Pfister, 2005; Holyoak and
Powell, 2016). In particular, deontological tendencies have been
associated with risk perception in agent-related situations (Böhm
and Pfister, 2005). Similarly, in highly stressful situations, deon-
tological tendencies manifest more apparently and help to
anticipate future harmful consequences (Böhm and Pfister, 2005;
Holyoak and Powell, 2016). Some deontological trends in moral
situations, such as caring and fairness, are essential to predict
behavioral compliance intentions for pandemic behaviors (Chan,
2021). Our results are consistent with these frameworks, as
pandemic recommendations call for protecting oneself and oth-
ers. The success of these prosocial-oriented recommendations
depends on the community individuals who develop deontolo-
gical behaviors (Chan, 2021).

The success of these prosocial-oriented recommendations
depends on the community of individuals who develop deonto-
logical behaviors (Chan, 2021). Moreover, our results align with
other recent studies showing that prosocial behaviors and traits
predict the acceptance of pandemic requirements (Campos-
Mercade et al., 2021). Prosocial behaviors measured before the
pandemic also foreshadow acceptance of health requirements
during the pandemic. Moreover, different psychological traits
seem to predict pandemic responses. Among those traits, pro-
social tendencies, neuroticism, and increased emotional reactivity
determine agreement with health recommendations (Zettler et al.,
2020). At the population level, regions that exhibited significant
trust towards institutions and people tend to accept more readily
the pandemic requirements than low-trust regions (Bargain and
Aminjonov, 2020). Thus, in stressful situations such as the
COVID-19 pandemic, assessing individual and group differences
in social behaviors can be an efficient strategy to inform gov-
ernment behavioral insights.

Results also revealed that SARS-CoV-2 measures were mod-
ified by sociodemographic variables, including age and gender.

Both COVID-19 risk perception and impact estimation were
associated with increased age. Paradoxically, older people exhib-
ited minor acceptance of quarantine. A possible explanation for
this pattern of results would be that older people are more cau-
tious and risk-averse in the health domain but less compliant with
social impositions (Bonem et al., 2015). Minimal acceptance of
quarantine observed in older people could also be related to
health system prohibitions as more significant restrictions are
imposed on older people than younger people. Second, our results
revealed that female gender identity predicted increased COVID-
19 risk perception and impact estimation when this factor was
assessed in models of moral judgment. This pattern of results
coincides with previous studies showing gender differences in
utilitarian predispositions (Baez et al., 2017). In our results, moral
trends were tracked by pandemic-related situations. This type of
moral scenario could increase stress and apprehensive expecta-
tions in women who have shown to be more affected than men by
behavior risks associated with pandemics.

Moreover, our results align with previous studies showing
gender differences in moral dilemma judgments are due to dif-
ferences in affective responses to harm rather than cognitive
evaluations of outcomes (Baez et al., 2017; Friesdorf et al., 2015).
Gender roles seem to be highly determinant of risk perception
(Harris and Jenkins, 2006) and estimation of social threats
(Friesdorf et al., 2015). Our results also convey novel evidence
suggesting that gender determines risk perception and impact
estimation when moral trends are considered, but no acceptance
of quarantine. Although women tend to exhibit significant stress
in socially challenging situations (Baez et al., 2017), we did not
observe gender effects in the social cognition model in our study.
Crucially, the absence of gender interactions with social cognition-
pandemic behaviors could be explained by self-administered social
cognitive measures. Past studies have revealed controversial gen-
der results in self-administered tasks of social cognition (Baez
et al., 2017; Löffler and Greitemeyer, 2021). More research is
needed to clarify better the role of gender in social cognition
predispositions related to pandemic responses.

Furthermore, the COVID-19 pandemic has mainly been
associated with depression and anxiety symptoms (Pan et al.,
2021; Riello et al., 2020). In our study, however, those symptoms
were not associated with the pandemic behaviors. Thus, the
measures associated with prosociality and the pandemic beha-
viors seem to be related irrespective of the expected presence of
anxiety and depression symptoms observed in the pandemic.

These overall results point to multimodal but non-homogenous
effects of prosociality. More robust effects of social cognition were
observed than moral cognition, as shown by effect sizes. Empathy
may guide responses more straightforwardly, given that it seems to
be a more stable trait mark of personality than morality choices,
which are modified by different situations (Decety and Cowell,
2014). Our results confirm recent reports showing that empathy
predicts the motivation to adhere to physical distancing and
wearing face masks (Pfattheicher et al., 2020). Inducing empathy
also promotes the motivation to stick to these measures (Pfat-
theicher et al., 2020). However, our results provide a specific
characterization of empathy and moral process as relevant factors
associated with pandemic responses.

Results underscore the selective influence of affective empathy
(over cognitive empathy components and ToM) in modulating
pandemic behaviors. Increased affective empathy leads to the
overvaluation of social cues in stressful situations and promotes
prosociality (Zaki et al., 2012). Furthermore, our study also adds
new evidence on the role of deontological tendencies on pan-
demic responses. In our research, the moral behaviors shown to
impact all of the pandemic-related behaviors and seem to be
contingent on the type of situation, distress level, contextual
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information, and gender influences (Baez et al., 2017; Holyoak
and Powell, 2016). These results provide basic knowledge of at
least some components to be identified to promote better com-
pliance with adequate responses to the pandemic.

Our study has some limitations that call for further research.
First, our sample was obtained from Colombian participants; these
results should not be generalized to other populations. Colombia,
however, has so far exhibited a highly inequitable distribution of
COVID-19 vaccines—a trend seen in other countries of the Global
South. Currently, only 6.5% of the Colombian population has been
fully vaccinated. This means that new variants are likely to emerge,
and loss of life—alongside many other harmful impacts—of the
most vulnerable will continue. In this context, the design of
behavioral studies and interventions aimed to identify the main
prepositional factors associated with behavioral change and ade-
quate responses to pandemic restrictions are critically needed. Our
sample was recruited by convenience, collected via an online
survey, and was mainly represented by a population of educated
Colombian people with access to virtual resources and the inter-
net. The mentioned factors may limit sample representativeness,
statistical inferences, and the generalizability of findings to some
degree (Shi et al., 2020). Nevertheless, our sampling was recruited
virtually considering pandemic restrictions and coincided with
other studies assessing behaviors during pandemics (Imbriano
et al., 2021; Perrotta et al., 2021). Although the sample size in our
study was supported by power analysis and previous studies
assessing pandemic behavior (Dryhurst et al., 2020), future studies
should determine behavior by using large, globally collected, and
probabilistic sample sizes. This also may allow for the ability to
test the stability, generalizability, and specificity of results across
different cultural backgrounds.

Second, our sample was mainly represented by females. This
female overrepresentation agrees with previous studies showing
that women are more willing to participate in online surveys
(Smith, 2008). We found that gender impacts participants’ pat-
tern of responses, but female overrepresentation may bias the
results. However, gender was only significant in two of the six
regression models used to assess risk perception, impact estima-
tion, and acceptance of quarantine. The gender effects observed in
the moral models are consistent with previous studies (Baez et al.,
2017). In our study, moral trends were tracked by pandemic-
related situations, which could increase women’s stress; women
have been shown to be more affected than men by behavior
challenges and contagion risks associated with pandemics. In any
case, future studies should assess the role of social and moral
cognitive domains in predicting pandemic behaviors by using
gender-balanced sampling. Moreover, new studies could evaluate
the extent to which stress levels and anxiety traits interact with
gender in predicting pandemic behaviors.

Third, another limitation of our study is the composition of
our sample—mainly younger adults. Previous studies have
revealed that younger adults seem to exhibit less compliance with
pandemic restrictions (Kim and Crimmins, 2020). In our study,
younger adults showed different levels of social cognition and
moral behaviors than older adults and reached higher scores in
empathy scales (Grühn et al. 2008) but tended to show more
utilitarian responses in moral dilemmas (McNair et al., 2019).
Thus, our results could be affected by the mentioned differences
and reveal mainly the pattern of interactions between prosociality
measures and pandemic behaviors in younger adults. Future
studies should assess the interactions between measures asso-
ciated with prosociality and pandemic behaviors across the life-
span and in different stages of the pandemic.

Fourth, although we based our assessments on standard
instruments reported in previous research, we used self-reported
tools with an unbalanced number of items across measures to track

prosocial tendencies. Self-report measures are subject to biases and
limitations, as are apparent in other studies of prosocial tendencies
(Böckler et al., 2016; Han et al., 2021; Ibuka et al., 2010) including
studies on the COVID-19 pandemic (Dinić and Bodroža, 2021;
Van Bavel et al., 2021). Future studies should implement prosocial,
social, and moral cognition assessments combining subjective,
objective, and real-life measurements. Additional research on
prosocial-related standards is urgently required in the current
vaccination stage, especially considering regional inequalities.

Finally, although the COVID-19 related measures employed in
this report are considered critical by current theoretical develop-
ments (Van Bavel et al., 2020), the role of prosocial tendencies in
predicting other significant pandemic behaviors should be further
assessed. Future studies should parse other pandemic-related
behaviors such as acceptance of medical requirements, vaccina-
tion, and behavioral change after experiences of negative COVID-
19 health consequences. Moreover, future research should
combine self-report and implicit measures to accurately weigh
pandemic responses. Furthermore, our study, similar to others in
the field (Pfattheicher et al., 2020; Van Bavel et al., 2021; van de
Groep et al., 2020), does not provide control for the medical
impacts of COVID-19 that could bias the responses. In spite of
this, results presented by this study are controlled for the effects of
different sociodemographic and mental health confounds which
are often unreported in previous related studies. Future research
should assess the effect of the COVID-related health outcomes on
the behavioral responses during the pandemic.

In summary, our results revealed the extent to which two sides
of a group of prosocial-related factors impact pandemic beha-
viors. On the one hand, empathy skills and deontological choices
predicted acceptance of pandemic requirements (acceptance of
quarantine). However, these traits also triggered the over-
estimation of risk signals associated with infection (risk percep-
tion and impact estimation). Integrating social information may
be crucial to track pandemic risks, as previously reported in other
types of threats (Dryhurst et al., 2020; Kasperson et al., 1988). The
factors associated with prosociality are adaptive and evolving
traits that can follow risks, impacts, and compliance norms in
scenarios presenting uncertainty. We hope our results can inform
the development of strategies to increase public health com-
pliance by appealing to prosociality tendencies (as opposed to
maximizing restrictions and punishments) to face the social
challenges associated with the pandemic in Colombia. Current
results are now even more relevant in the context of Global South
vaccine inequalities and delayed responses to massive vaccination
in Colombia. However, our results must be considered with
caution, as the study reports a non-randomized population from
a single country during the pandemic lockdown. Thus, it is
necessary to assess in new studies to what extent these results can
develop statistical inferences about the role of social and moral
cognition in modulating pandemic behaviors in other regions of
the world.

Data availability
The data that support the findings of this study are available from
the corresponding author upon reasonable request.
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