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During the current COVID-19 pandemic, and especially in the absence of availability of

an effective treatment or a vaccine, the main health measure is neither chemical nor

biological, but behavioral. To reduce the exponential growth of infections due to the new

coronavirus (SARS-CoV-2) and the resulting overburdening of the healthcare system,

many European Countries, parts of the US and Switzerland gradually implemented

measures of quarantine and isolation defined as lockdown. This consideration leads to

the need to understand how individuals are motivated to protect themselves and others.

Recent research suggested that prosocial mental dispositions, such as empathy, might

promote adherence to social norms of distancing. Other research conducted during the

COVID-19 outbreak indicates, however, that empathy levels might fluctuate according to

anxiety linked to the risk of death, and this negatively predicted prosocial willingness.

The present protocol proposes a study on whether people’s empathic dispositions,

interacting with the levels of risk, influence the psychological impact of lockdown. The

rationale is that emphatic dispositions, encouraging the acceptance of the lockdown,

determine a better psychological adaptation and less distress. One retrospective study

will be developed in Switzerland and, if the pandemic conditions force a new wave of

lockdown on the population, one prospective study as well. A total of 120 participants

will be involved, distinguished by their level of objective risk: (1) high objective risk

(COVID-19 positive patients, hospitalized in isolation in post-acute phase); (2) moderate

objective risk (COVID-19 positive patients, isolated at home); (3) minimum objective risk

(non-positive adults, in lockdown). Measures of perceived risk of being contagious for

third parties, empathic dispositions and acceptance of lockdown will be collected. The

expected results provide important answers related to the immediate impact of empathic

dispositions, effective risk and risk perception on the psychological impact of lockdown

during a pandemic outbreak. Data gathered from this study could inform policy makers
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and public health managers about the best communication strategies that will take into

account the various stages of health risk and, in particular, to modulate messages to the

population aimed at inducing self-isolation behaviors.

Keywords: COVID-19, isolation, lockdown, psychological distress, risk, empathy, prosocial, ethics

INTRODUCTION

In December 2019, originating in Wuhan, China, a new
coronavirus disease (COVID-19) emerged which led to an
epidemic of an acute respiratory syndrome (SARS-CoV-2).
Within 3 months, the virus had caused more than 118,000
cases and resulted in 4,291 deaths in 114 countries, leading the
World Health Organization to declare a global pandemic. The
pandemic has led to amassive global effort by local health systems
to deal with the cases of infection and to reduce the number
of deaths. The most common and useful preventive measures
require an increase in hygiene practices (e.g., frequent hand
washing, reducing face touching, use of tissues, sanitization of
environments). However, in most cases, these measures have
not been sufficient, and COVID-19 has forced people to change
their habits, from wearing masks in public to physical or
social distancing.

On February 24, 2020, Switzerland registered the first case of
COVID-19 infection in Canton Ticino, the Italian-speaking part
of the country. The number of positive cases increased rapidly in
the following days, as did the number of deaths. Three months
later, there were 358 confirmed laboratory cases and 19 deaths
per 100,000 of the population in Switzerland (1). Neighboring
Italy, one of the countries worst affected by the coronavirus,
announced 380 confirmed cases and 54 deaths per 100,000 of the
population (2). To reduce the exponential growth of infections
and the resulting overburdening of the healthcare system, the
Swiss Federal Government, like many European Countries and
parts of the US, gradually implemented measures to restrict
individual freedom (i.e., lockdown for non-health workers).

Other more restrictive measures were implemented in Canton
Ticino because of the faster spread of the virus (with an incidence
of 958/100,000 confirmed cases on May 25, 2020) due to the
proximity of the region with the most affected area of Italy.
At first, when the pandemic started to spread across Canton
Ticino, contact-tracing measures were applied. Then, when the
number of infections increased, those who presented any kind
of symptom attributable to the coronavirus infection and people
who came into contact with a suspected or positive case of
COVID-19 were asked to quarantine at home. Positive COVID-
19 patients were isolated either at home or, if so required by
their health conditions, in special hospital wards dedicated to
COVID-19. For the over-65s, the population group most affected
by the virus, the Ticino government strongly recommended not
leaving their homes. Care homes were closed to the public. At the
end of April, the quarantine and physical distancing measures
for non-infected people were progressively reduced in most
countries, including Switzerland. Contact tracing and selective
isolation in case of contact with a positive case of COVID-19

were re-established for the Swiss population. In the meantime,
the scientific community started to fight against COVID-19.
Laboratories and researchers in every part of the world have
been testing pharmaceutical interventions for COVID-19 [see
(3, 4)].

Social behavioral and psychological research has been
studying the impact of the pandemic on individuals’ well-
being and psychosocial functioning. A rapid review of the
studies carried out during previous pandemics (e.g., SARS,
Ebola, H1N1 influenza) revealed a negative psychological
impact on the general population generated by physical
isolation and quarantine (5). Short-term effects involved
emotional disorders, anxiety, depression, stress, mood
decline, irritability, insomnia and PTSD. Whereas long-
term effects included increased depressive symptoms, addiction
symptoms (i.e., alcohol consumption, substance use) and
persistence of avoidance behaviors. The same authors found
that the psychological impact of the restrictive measures
was boosted by the duration of the quarantine, existing
psychiatric disorders, infection fears, financial loss and
loss of accessibility to necessities or daily routines, and
insufficient information. These pre-COVID-19 results have
also been confirmed by further systematic review and meta-
analysis of mixed lists of diseases prioritized in public health
emergencies (6, 7). This evidence tends to be confirmed by
research on confinement conducted during the COVID-19
outbreak (8, 9). Ammar et al. (8) insist on a crisis-oriented
interdisciplinary intervention and Serafini et al. (9) suggest
focusing on identified protective factors such as resilience
and social support or preventive strategies such as effective
communication and the provision of adequate psychological
services. Public health condition during the epidemic have
been acknowledged as a major stressor contributing to an
increased risk of psychiatric illness (10). Likewise, regional
data on the general population published in Italy highlight
the fact that vulnerable people may experience distress during
lockdown (11–15).

Evidence emerging from literature has stimulated a debate
on what aspects may protect individuals from the negative side-
effects of quarantine and isolation. There is a growing body of
evidence about communication features that might contribute
to mitigating the psychological impact of isolation/quarantine
during pandemic outbreaks. To this end, the five review has
identified five key public health measures: reducing quarantine
duration, providing adequate supplies, providing information,
improving communication, protecting vulnerable groups and
promoting altruism. These authors also recommend that “public
health officials should emphasize the altruistic choice of self-
isolating” [5, p. 1].
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People’s willingness to adhere to preventive public health
behaviors is known to be associated with risk perception,
which is influenced during the COVID-19 outbreak by various
social factors among which are prosocial attitudes (16, 17).
Prosocial dispositions have been particularly identified as a
core factor in reducing the psychological impact of quarantine
during previous pandemic outbreaks (18, 19), and are at
the center of an emerging field of research in this domain
for adapting public health messages. A recent study in the
US (20) confirmed the need for promoting prosocial values:
compared to messages that induce fear, prosocial messages
capable of arousing a positive emotional state have proved to
be more effective in the willingness to accept self-isolation.
Another recent study (21) suggests that prosocial mental
dispositions, such as empathy, might promote adherence to
social norms of distancing, hygiene practices, and ultimately
may influence the psychological impact of measures restricting
individual freedom. The emphasized rationale is that engaging
in physical and social distancing not only protects oneself but
also others, especially the most vulnerable, and in this sense
is a prosocial behavior. Following this principle, Pfattheicher
and colleagues, comparing people from three different countries,
demonstrated that empathy increased the motivation for
physical distancing.

Other research conducted during the COVID-19 outbreak
indicates, however, that empathy levels might fluctuate according
to anxiety linked to the risk of death, and this could modulate
prosocial willingness (22–25). Perceived risk of infection have
been found to be higher in individuals leaving in locations with
higher H1N1 incidence and likely to influence the adherence
to disease control measures (26). Research on the domain of
vaccination for influenza demonstrated that both subjective and
objective risk perception were associated with the propensity
to take the vaccine (27). Therefore, it seems that, together
with empathy, objective and perceived risk may be a variable
influencing the adherence to behavioral measures. Perceived
risk may be relative to the individual, in other words concern
associated with one’s own health and survival, which can be
experienced by both individuals with or without symptoms.
However, the perceived risk can also be relative to third parties:
the perception of being a danger to relatives, friends or even
simple acquaintances, which again can be experienced by both
infected or non-infected individuals.

There are no studies to date that have analyzed whether
people’s empathic dispositions, interacting with the levels of
risk, influence the psychological impact of quarantine/isolation.
The rationale that underlines this is that emphatic dispositions,
encouraging the acceptance of the quarantine, determine a better
psychological adaptation and less distress. On the other side, a
high subjective risk perception and a high objective risk should
increase the negative psychological impacts of the lockdown
because the negative feelings and the emotional concerns caused
by the uncertainty of the situation. It might also that the empathic
disposition and the objective and subjective risk interact each
other in determining the psychological impacts of the lockdown.
For clarity of terminology, the term quarantine/isolation has
been replaced by lockdown, which is currently used in the

international and local media to refer to collective physical and
social distancing or isolation during a health emergency.

In particular, the following hypotheses and research questions
will be tested:

HP1: high empathic dispositions (vs. low) are associated with
the positive psychological impact of the lockdown directly
(HP1a) and through the mediation of the acceptance of the
lockdown (HP1b).

HP2: high subjective risk perception and high objective risk,
independently, are associated with the negative psychological
impact of the lockdown.

RQ1: what are the interrelations between risk perception
and empathic dispositions on the psychological impact of
the lockdown?

RQ2: to what extent does objective risk in combination with
empathic dispositions predict the psychological impact of the
lockdown?
Figure 1 shows the model tested.

METHODS

This research will take place in Switzerland, specifically in Canton
Ticino. The aim will be to measure the effects of the interaction
between empathic dispositions and perceived or objective health
risk on the psychological impact of lockdown during the COVID-
19 outbreak. One retrospective study will be developed and, if
the pandemic conditions force a new wave of lockdown on the
population, one prospective study will be also developed. The two
studies share the same hypotheses and method.

Participants
A total of 120 participants will be involved in the research. The
number of participants has been calculated based on an a-priori
statistical estimate (applying GPower v.4), which guarantees
adequate statistical power. Retrospective and Prospective studies
will involve three groups of participants:

- Group 1: High objective risk (n= 60): patients over 18 years of
age, tested positive for COVID-19 and hospitalized in isolation
in post-acute phase.

- Group 2: Moderate objective risk (n = 60): patients over
18 years of age, tested positive for COVID-19 and isolated
at home.

- Group 3 (control group): Minimum objective risk (n = 60):
control group. Persons over 18 years of age, not positive for
COVID-19 and in preventive social and physical isolation at
home (lockdown).

Procedure
COVID-19 patients will be recruited through local hospital
database on COVID-19 cases provided by Ente Ospedaliero
Cantonale (Cantonal Hospital Authority). Participants will
complete the survey via a QualtricsTM online link or by paper
and pencil. In the retrospective study, participants in groups 1
and 2 will be contacted by phone and will receive the informed
consent and questionnaires by post. In the prospective study,
group 1 will be contacted directly in the ward and will receive the
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FIGURE 1 | Expected relations between variables.

informed consent and questionnaires to fill out. Group 2 will be
contacted by phone and will receive the informed consent and
questionnaires by post. Group 3 will be recruited by snowball
sampling and data collection will be via QualtricsTM online link.

Measures
Demographic. Self-reported gender, age, living area, marital
status, occupation, household composition, will be collected
through medical files in EOC’s database for Groups 1 and 2 and
through specific questions for Group 3.

Previous health problems. Self-reported previous diagnosis
of non-COVID-19 diseases and/or psychiatric disorder will be
collected through medical files in EOC’s database for Groups 1
and 2 and through specific questions for Group 3.

Effective risk exposure (COVID-19 status). Participants’
COVID-19 status or presence of symptoms attributable to
COVID-19 will be collected through medical files in EOC’s
database for Groups 1 and 2 and through specific questions
for Group 3. Questions on COVID-19 status of the household,
situation of risk in the household and duration of isolation will
be also asked.

Perceived risk.One item developed ad hoc for this research will
evaluate the individual’s perception of risk of being contagious
for third parties. The item will be formulated according to the
measures of perceived relative risk applied in literature [see (28)].
Response options vary from 0 (“no risk”) to 10 (“maximum risk”).

Empathic dispositions. Empathic disposition will be measured
with three items translated from Pfattheicher et al. (2020).

Response options range from 1 (“strongly disagree”) to 5
(“strongly agree”). The items measuring empathy are mixed with
three-filler items to reduce demand characteristics.

Acceptance of lockdown. Three items will be developed ad
hoc for this research evaluating participants’ acceptance of social
and physical isolation measures (lockdown). The item will be
formulated according to the measure of physical distancing
practice used by Pfattheicher et al. (2020). Labels ranged from 1
(“strongly disagree”) to 5 (“strongly agree”).

Psychological impact of lockdown (or Distress). Psychological
impact of lockdown (i.e., Distress) will be investigated with
the Italian version of the NCCN Distress Thermometer
without the Problem List) (available at: https://www.nccn.
org/about/permissions/thermometer.aspx) (29), Patient Health
Questionnaire-9 (PHQ-9) (30) and the Generalized Anxiety
Disorder 7-item Scale (GAD-7) (31). For both questionnaires,
participants indicate how often they have been troubled during
lockdown by each symptom, using a four-point Likert scale
ranging from 0 (“Not at all”) to 3 (“Nearly every day”).

Data Analysis
Data will be analyzed through Reliability Analysis, Anova and
Ancova, Moderation and Mediation Analysis.

Ethical Considerations
The study was reviewed and approved by the Cantonal
Ethics Committee (N. 2020-01460 /CE3679). Participation
is voluntary. All data will be collected and analyzed
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in an anonymous form. Participants will be debriefed
after the experiment. Data will be treated confidentially
and used only by the collaborators in the present
study for scientific purposes. Participants will receive a
written informed consent and will give their consent for
their participation.

Evaluating the basic psychological status associated with
lockdown during coronavirus could enhance participants
awareness of their mental health. The local public psychiatric
organization number is included in the Study presentation
form. Facilitating access to specific mental health care
could be seen as a possible direct benefit for participants in
this study.

DISCUSSION

During a worldwide health risk situation like the one we
are facing with COVID-19, especially if effective treatments
or vaccines are not yet available for all, the main health
measure is neither chemical nor biological, but behavioral.
Prosocial behaviors are particularly solicited from the general
population when lockdown measures force people to restrict
personal freedom and sustain socio-economic and psychological
burdens. The results of the present research will provide
important answers related to the role of empathic dispositions,
objective risk and risk perception on the psychological impact
of quarantine during a pandemic outbreak. Data gathered
from this study could inform policy makers about the best
strategies that will take into account the various stages
of health risk and, in particular, to adjust messages to
the population.

Behavioral science aims to understand how individuals are
motivated to protect themselves and others and how public
health managers can promote such self-protecting and prosocial
behaviors through specific measures or targeted communication
(32–34). Communication at a time of health crisis may induce
people to protect themselves and others through fear. However,
evidence of the use of fear as a means in communication is
inconsistent and often underlines a boomerang effect (35, 36).
Individuals might be more prone to respect the quarantine if the
communication in time of crisis, such as during the COVID-19
period, stressed the risk of vulnerable people being infected by
a virus (37, 38), evoking the individual’s empathic tendencies.
In fact, some survey research shows that if a restriction of civil
liberties (like quarantine and isolation) is oriented to protecting
the health of the community and preventing deaths, people
tend to accept it (39, 40). Acceptance of the quarantine and
isolation measures might decrease the negative impact of the
restriction of personal freedom. Measures limiting individual
liberty used to reduce the risk of contagion can affect negatively
both the mental and physical health of those involved. For
the benefit of the wider community, individual freedom is
compromised and while isolating sick patients tends not to
provoke much concern, collective lockdown or quarantine of
healthy people who only might be infected is controversial and

tends to provoke ethical concern (41–43). Ethical debate on
public health pandemic behavioral prevention and management
is open and recent perspectives stresses the value of solidarity
and a relational autonomy approach able to ensure a common
sense of social justice between the individual self and the
others (44).

Finset et al. (45) highlights some elements particularly
important in directing communication during a health crisis,
such as the one with COVID-19. One of these elements is
about the acknowledgment of the psychological impact related
to the uncertainty of the situation and fear of infection.
In this sense, communicators should express their empathy,
demonstrating concern and understanding regarding the impact
of the pandemic on individuals’ lives. The results of the present
research place themselves within this debate with the potential
to add several practical considerations. The most important
behaviors are well-known – wash your hands regularly, cough
in a tissue, keep distance, wear mask, stay isolated if COVID-
19 positive – but the way in which the message is implemented
is not fully defined. Therefore, results from the present research
will make it clear how to adapt the communication of personal
and social risk, whether and how to include the empathic concern
in the messages in order to maximize preventive behaviors and
to decrease the negative psychological impact of quarantine. We
also expect that the objective and perceived risk will play a role
in determining the relationship between empathic concerns and
psychological distress. We expect that the more the situation
is uncertain and perceived as a risk for individual health, the
more people would be willing to accept message explaining the
importance of behavioral measures for their own safety and
for the safety of the most vulnerable ones. We can speculate
that the experience of those most exposed to risk for their own
health could be informative for those less vulnerable. Such shared
communication, if adequately promoted through public health
messages, could enhance understanding of lockdown measures
and ultimately social cohesion. The more health measures
and individual restrictions are deliberately adhered to by the
population without recourse to communications causing alarm
or to coercive measures, the more the negative psychological
impact will decrease and the ethical balance between the benefits
and risks of personal restrictions will be advanced (46).

The present research has some limitations. First, the
retrospective study has disadvantages such as memory bias
and difficulty in analyzing the temporal relationship among
variables. For this reason, a second prospective study was
decided. However, its effective realization is not under our direct
control, but depends on the contingent conditions (i.e., second
wave). Currently, the retrospective study ensures the possibility
to evaluate the state of mind of the individuals under different
levels of objective risk without overwhelming people who are
already in a difficult situation (i.e., positive to COVID-19). The
second main limitation concerns the design. The two studies are
cross-sectional and this limits the possibility to derive indications
about causality. Another limitation concerns the fact that the
measures are self-reported, which may biased the generalization
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of the results through under-reporting, under-estimating, or
having misunderstood the questions.

AUTHOR CONTRIBUTIONS

NG, SP, and SB developed the idea and wrote the protocol. IM,
RT, RM, and LG contributed to the development of the research
questions and checked the final version of the protocol. All
authors read and approved the final version of the manuscript.

FUNDING

The present research project was funded by the 22519 Research
Fund COVID-19 AFRI EOC (509.99001).

ACKNOWLEDGMENTS

We are very grateful to Professor John Hodgson for his
thoughtful revisions.

REFERENCES

1. Ufficio federale della Sanità Pubblica. Situazione in Svizzera. (2020). Available
online at: https://www.bag.admin.ch/bag/it/home/krankheiten/ausbrueche-
epidemien-pandemien/aktuelle-ausbrueche-epidemien/novel-cov/situation-
schweiz-und-international.html (accessed May 28, 2020).

2. Ministero della Salute. Covid-19—Situazione in Italia. (2020).
Avaialble online at: http://www.salute.gov.it/portale/nuovocoronavirus/
dettaglioContenutiNuovoCoronavirus.jsp?area=nuovoCoronavirusandid=
5351andlingua=italianoandmenu=vuoto (accessed May 28, 2020).

3. Thanh Le T, Andreadakis Z, Kumar A, Gómez Román R, Tollefsen S, Saville
M, et al. The COVID-19 vaccine development landscape.Nat Rev Drug Discov.
(2020) 19:305–6. doi: 10.1038/d41573-020-00073-5

4. Chen L, Xiong J, Bao L, Shi Y. Convalescent plasma as a potential
therapy for COVID-19. Lancet Infect Dis. (2020) 20:398–400.
doi: 10.1016/S1473-3099(20)30141-9

5. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Neil
Greenberg, Fm, et al. The psychological impact of quarantine and how
to reduce it: rapid review of the evidence. Lancet. (2020) 6736:912–20.
doi: 10.1016/S0140-6736(20)30460-8

6. Henssler J, Stock F, van Bohemen J, Walter H, Heinz A, Brandt, L. Mental
health effects of infection containment strategies: quarantine and isolation-
a systematic review and meta-analysis. Eur Arch Psychiatry Clin Neurosci.
(2020). doi: 10.1007/s00406-020-01196-x. [Epub ahead of print].

7. Hossain MM, Sultana A, Purohit N. Mental health outcomes of quarantine
and isolation for infection prevention: a systematic umbrella review of the
global evidence. SSRN Electronic J. (2020) 42:1–27. doi: 10.2139/ssrn.35
61265

8. Ammar A, Mueller P, Trabelsi K, Chtourou H, Boukhris O, Masmoudi
L, et al. Psychological consequences of COVID-19 home confinement:
the ECLB-COVID19 multicenter study. PLoS ONE. (2020) 15:e0240204.
doi: 10.1371/journal.pone.0240204

9. Serafini G, Parmigiani B, Amerio A, Aguglia A, Sher L, Amore M. The
psychological impact of COVID-19 on the mental health in the general
population. QJM. (2020) 113:531–7. doi: 10.1093/qjmed/hcaa201

10. Pfefferbaum B, North CS. Mental health and the Covid-19 pandemic. N Engl

J Med. (2020) 383:510–2. doi: 10.1056/NEJMp2008017
11. Giallonardo V, Sampogna G, Del Vecchio V, Luciano M, Albert U, Carmassi

C, et al. The impact of quarantine and physical distancing following
COVID-19 on mental health: study protocol of a multicentric Italian
population trial. Front Psychiatry. (2020) 11:533. doi: 10.3389/FPSYT.2020.
00533

12. Mazza C, Ricci E, Biondi S, Colasanti M, Ferracuti S, Napoli C, et al.
A Nationwide survey of psychological distress among italian people
during the COVID-19 pandemic: immediate psychological responses and
associated factors. Int J Environ Res Public Health. (2020) 17:3165.
doi: 10.3390/ijerph17093165

13. Fiorillo A, Sampogna G, Giallonardo V, Del Vecchio V, Luciano M,
Albert U, et al. Effects of the lockdown on the mental health of the
general population during the COVID-19 pandemic in Italy: results
from the COMET Collaborative Network. Eur Psychiatry. (2020) 63:1–28.
doi: 10.1192/j.eurpsy.2020.89

14. Forte G, Favieri F, Tambelli R, Casagrande M. The enemy which sealed
the world: effects of COVID-19 diffusion on the psychological state of
the Italian population. J Clin Med. (2020) 9:1802. doi: 10.3390/jcm90
61802

15. Petrocchi S, Levante A, Bianco F, Castelli I, Lecciso F.Maternal distress/coping
and children’s adaptive behaviors during the COVID-19 lockdown: mediation
through children’s emotional experience. Front Public Health. (2020)
8:587833. doi: 10.3389/fpubh.2020.587833

16. Dryhurst S, Schneider CR, Kerr J, Freeman ALJ, Recchia G, van
der Bles AM, et al. Risk perceptions of COVID-19 around the
world. J Risk Res. (2020) 23:1–13. doi: 10.1080/13669877.2020.17
58193

17. Wise T, Zbozinek TD, Michelini G, Hagan CC, Mobbs D. Changes in risk
perception and self-reported protective behaviour during the first week of the
COVID-19 pandemic in the United States. R Soc Open Sci. (2020) 7:200742.
doi: 10.1098/rsos.200742

18. Liu X, Kakade M, Fuller CJ, Fan B, Fang Y, Kong J, et al. Depression
after exposure to stressful events: lessons learned from the severe
acute respiratory syndrome epidemic. Compr Psychiatry. (2012) 53:15–23.
doi: 10.1016/j.comppsych.2011.02.003

19. Wu P, Fang Y, Guan Z, Fan B, Kong J, Yao Z, et al. The psychological
impact of the SARS epidemic on hospital employees in China: Exposure,
risk perception, and altruistic acceptance of risk. Can J Psychiatry. (2009)
54:302–11. doi: 10.1177/070674370905400504

20. Heffner J, Vives ML, FeldmanHall O. Emotional responses to prosocial
messages increase willingness to self-isolate during the COVID-19
pandemic. Pers Individ Differ. (2021) 170:110420. doi: 10.1016/j.paid.2020.1
s10420

21. Pfattheicher S, Nockur L, Böhm R, Sassenrath C, Petersen MB. The emotional
path to action: empathy promotes physical distancing and wearing of face
masks during the COVID-19 pandemic. Psychol Sci. (2020) 31:1363–73.
doi: 10.1177/0956797620964422

22. Cao S, Qi Y, Huang Q, Wang Y, Han X, Liu X, et al. Emerging infectious
outbreak inhibits pain empathy mediated prosocial behaviour. PsyArXiv

[Preprint]. (2020). doi: 10.31234/osf.io/5p8kd
23. Ma X, Wang X. The role of empathy in the mechanism linking parental

psychological control to emotional reactivities to COVID-19 pandemic: a pilot
study among Chinese emerging adults. Pers Individ Dif. (2021) 168:110399.
doi: 10.1016/j.paid.2020.110399

24. Van de Groep S, Zanolie K, Green KH, Sweijen SW, Crone EA.
A daily diary study on adolescents’ mood, empathy, and prosocial
behavior during the COVID-19 pandemic. PLoS ONE. (2020)15:0240349.
doi: 10.1371/journal.pone.0240349

25. Van Der Weerd W, Timmermans DRM, Beaujean DJ, Oudhoff J, Van
Steenbergen JE. Monitoring the level of government trust, risk perception
and intention of the general public to adopt protective measures during the
influenza A (H1N1) pandemic in the Netherlands. BMC Public Health. (2011)
11:575. doi: 10.1186/1471-2458-11-575

26. Ibuka Y, Chapman GB, Meyers LA, Li M, Galvani AP. The dynamics
of risk perceptions and precautionary behavior in response to
2009 (H1N1) pandemic influenza. BMC Infect Dis. (2010) 10:296.
doi: 10.1186/1471-2334-10-296

Frontiers in Public Health | www.frontiersin.org 6 January 2021 | Volume 8 | Article 567337

https://www.bag.admin.ch/bag/it/home/krankheiten/ausbrueche-epidemien-pandemien/aktuelle-ausbrueche-epidemien/novel-cov/situation-schweiz-und-international.html
https://www.bag.admin.ch/bag/it/home/krankheiten/ausbrueche-epidemien-pandemien/aktuelle-ausbrueche-epidemien/novel-cov/situation-schweiz-und-international.html
https://www.bag.admin.ch/bag/it/home/krankheiten/ausbrueche-epidemien-pandemien/aktuelle-ausbrueche-epidemien/novel-cov/situation-schweiz-und-international.html
http://www.salute.gov.it/portale/nuovocoronavirus/dettaglioContenutiNuovoCoronavirus.jsp?area=nuovoCoronavirusandid=5351andlingua=italianoandmenu=vuoto
http://www.salute.gov.it/portale/nuovocoronavirus/dettaglioContenutiNuovoCoronavirus.jsp?area=nuovoCoronavirusandid=5351andlingua=italianoandmenu=vuoto
http://www.salute.gov.it/portale/nuovocoronavirus/dettaglioContenutiNuovoCoronavirus.jsp?area=nuovoCoronavirusandid=5351andlingua=italianoandmenu=vuoto
https://doi.org/10.1038/d41573-020-00073-5
https://doi.org/10.1016/S1473-3099(20)30141-9
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1007/s00406-020-01196-x
https://doi.org/10.2139/ssrn.3561265
https://doi.org/10.1371/journal.pone.0240204
https://doi.org/10.1093/qjmed/hcaa201
https://doi.org/10.1056/NEJMp2008017
https://doi.org/10.3389/FPSYT.2020.00533
https://doi.org/10.3390/ijerph17093165
https://doi.org/10.1192/j.eurpsy.2020.89
https://doi.org/10.3390/jcm9061802
https://doi.org/10.3389/fpubh.2020.587833
https://doi.org/10.1080/13669877.2020.1758193
https://doi.org/10.1098/rsos.200742
https://doi.org/10.1016/j.comppsych.2011.02.003
https://doi.org/10.1177/070674370905400504
https://doi.org/10.1016/j.paid.2020.110420
https://doi.org/10.1177/0956797620964422
https://doi.org/10.31234/osf.io/5p8kd
https://doi.org/10.1016/j.paid.2020.110399
https://doi.org/10.1371/journal.pone.0240349
https://doi.org/10.1186/1471-2458-11-575
https://doi.org/10.1186/1471-2334-10-296
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Grignoli et al. Empathy, Risk, and Acceptance of Lockdown

27. Noel T. Brewer, William K. Hallman. Subjective and objective risk as
predictors of influenza vaccination during the vaccine shortage of 2004–2005.
Clin Infect Dis. (2006) 43:1379–86. doi: 10.1086/508466

28. Glanz K, Rimer BK, Viswanath K, editors. Health Behavior: Theory, Research,

and Practice. John Wiley & Sons (2015).
29. Donovan KA, Grassi L, McGinty HL, Jacobsen PB. Validation of the distress

thermometer worldwide: state of the science. Psychooncology. (2014). 23:241–
50. doi: 10.1002/pon.3430

30. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: validity of a
brief depression severity measure. J Gen Intern Med. (2001) 16:606–13.
doi: 10.1046/j.1525-1497.2001.016009606.x

31. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med. (2006) 166:1092–
97. doi: 10.1001/archinte.166.10.1092

32. Betsch C. How behavioural science data helps mitigate the COVID-19 crisis.
Nat Human Behav. (2020) 4:1–1. doi: 10.1038/s41562-020-0866-1

33. Tong KK, Chen JH, Yu EW, Wu AMS. Adherence to COVID-19
precautionary measures: applying the health belief model and generalised
social beliefs to a probability community sample. Appl Psychol Health Well

Being. (2020) 12:1205–23. doi: 10.1111/aphw.12230
34. Seale H, Dyer CEF, Abdi I, Rahman KM, Sun Y, Qureshi MO, et al.

Improving the impact of non-pharmaceutical interventions during COVID-
19: examining the factors that influence engagement and the impact on
individuals. BMC Infect Dis. (2020) 20:607. doi: 10.1186/s12879-020-05340-9

35. Witte K. Putting the fear back into fear appeals: the extended
parallel process model. Commun Monogr. (1992) 59:329–49.
doi: 10.1080/03637759209376276

36. Stolow JA, Moses LM, Lederer AM, Carter R. How fear appeal approaches
in COVID-19 health communication may be harming the global community.
Health Educ Behav. (2020) 47:531–5. doi: 10.1177/1090198120935073

37. Lunn PD, Timmons S, Belton C, Barjaková M, Julienne H, Lavin C, et al.
Motivating social distancing during the COVID-19 pandemic: an online
experiment. (2020) 265:113478. doi: 10.1016/j.socscimed.2020.113478

38. Gouin J-P, MacNeil S, Switzer A, Carrese-Chacra E, Durif F, Knäuper
B. Social, cognitive, and emotional predictors of adherence to physical
distancing during the COVID-19 pandemic. SSRN Electronic J. (2020).
doi: 10.2139/ssrn.3594640. [Epub ahead of print].

39. Tracy CS, Rea E, Upshur RE. Public perceptions of quarantine:
Community-based telephone survey following an infectious disease
outbreak. BMC Public Health. (2009) 9:1–8. doi: 10.1186/1471-2458-
9-470

40. Chilton AS, Cope KL, Crabtree C, Versteeg M. Support for restricting liberty
for safety: evidence during the COVID-19 pandemic from the United States,
Japan, and Israel. SSRN Electronic J. (2020). doi: 10.2139/ssrn.3591270. [Epub
ahead of print].

41. Wynia MK. Ethics and public health emergencies: restrictions on liberty. Am
J Bioeth. (2007) 7:1–5. doi: 10.1080/15265160701193559

42. Nau JY. Épidémie de coronavirus vs libertés individuelles. Rev Med Suisse.

(2020) 16:564–5.
43. Cheung D, Ip EC. COVID-19 Lockdowns: a Public Mental

Health Ethics Perspective. Asian Bioeth Rev. (2020) 12:503–10.
doi: 10.1007/s41649-020-00144-0

44. Jeffrey DI. Relational ethical approaches to the COVID-19 pandemic.
J Med Ethics. (2020) 46:495–8. doi: 10.1136/medethics-2020-10
6264

45. Finset A, Bosworth H, Butow P, Gulbrandsen P, Hulsman RL, Pieterse
AH, et al. Effective health communication – a key factor in fighting
the COVID-19 pandemic. Patient Educ Couns. (2020) 103:873–6.
doi: 10.1016/j.pec.2020.03.027

46. Häyry M. The COVID-19 pandemic: a month of bioethics
in Finland. Cambridge Q Healthc Ethics. (2021) 30:114–22.
doi: 10.1017/S0963180120000432

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Grignoli, Petrocchi, Bernardi, Massari, Traber, Malacrida and

Gabutti. This is an open-access article distributed under the terms of the Creative

Commons Attribution License (CC BY). The use, distribution or reproduction in

other forums is permitted, provided the original author(s) and the copyright owner(s)

are credited and that the original publication in this journal is cited, in accordance

with accepted academic practice. No use, distribution or reproduction is permitted

which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org 7 January 2021 | Volume 8 | Article 567337

https://doi.org/10.1086/508466
https://doi.org/10.1002/pon.3430
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1038/s41562-020-0866-1
https://doi.org/10.1111/aphw.12230
https://doi.org/10.1186/s12879-020-05340-9
https://doi.org/10.1080/03637759209376276
https://doi.org/10.1177/1090198120935073
https://doi.org/10.1016/j.socscimed.2020.113478
https://doi.org/10.2139/ssrn.3594640
https://doi.org/10.1186/1471-2458-9-470
https://doi.org/10.2139/ssrn.3591270
https://doi.org/10.1080/15265160701193559
https://doi.org/10.1007/s41649-020-00144-0
https://doi.org/10.1136/medethics-2020-106264
https://doi.org/10.1016/j.pec.2020.03.027
https://doi.org/10.1017/S0963180120000432
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Influence of Empathy Disposition and Risk Perception on the Psychological Impact of Lockdown During the Coronavirus Disease Pandemic Outbreak
	Introduction
	Methods
	Participants
	Procedure
	Measures
	Data Analysis
	Ethical Considerations

	Discussion
	Author Contributions
	Funding
	Acknowledgments
	References


