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Fear is triggered by the perception of imminent danger 
and serves the adaptive function of mobilizing energy 
for coping with a threat. Nonetheless, when fear is 
chronic, excessive, or both in relation to the threat, it 
can evoke substantial distress that interferes with daily 
life. The recent COVID-19 pandemic provided ample 
triggers for fear (e.g., public-health restrictions; finan-
cial setbacks; images of people on ventilators; daily 
updates of numbers of new cases; and experiencing 
symptoms of the common cold, flu, or seasonal aller-
gies; Asmundson & Taylor, 2020; Mertens et al., 2020). 
Indeed, fear in the context of the COVID-19 pandemic 
is a multifaceted construct, with concerns relating to 
health, supply shortages, xenophobia, and socioeco-
nomic worries (Mertens et  al., 2020; Taylor et  al., 
2020a). Nonetheless, studies have identified the central 
focus of COVID-19 fear to be the perceived threat of 
being infected by the SARS-CoV-2-virus and the poten-
tially dangerous health-related consequences of such 
an infection, both for oneself and for family and friends 
(Mertens et al., 2021; Taylor et al., 2020b). This fear of 

COVID-19 is distinguishable from broader anxiety-
related constructs, such as intolerance of uncertainty 
and health anxiety (Mertens et al., 2021; Taylor, Landry, 
Paluszek, et al., 2020). Given that threat perception and 
fear can motivate health protective behaviors, according 
to the health-belief model and protection-motivation 
theory (Rogers, 1975; Rosenstock, 1974), it is important 
to further examine this emotion within the context of 
the COVID-19 pandemic.

Several factors influence the intensity of fear. Proxi-
mal threat (e.g., being held at gunpoint) often triggers 
intense fear or terror, whereas distal threat (e.g., having 
to give an important presentation next week) often 
fosters anxious foreboding (Grillon, 2008). Further-
more, unpredictable threats are usually more distressing 
than predictable ones (Shankman et al., 2011). Finally, 
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Abstract
Fear is an emotion triggered by the perception of danger and motivates safety behaviors. Within the context of 
the COVID-19 pandemic, there were ample danger cues (e.g., images of patients on ventilators) and a high need 
for people to use appropriate safety behaviors (e.g., social distancing). Given this central role of fear within the 
context of a pandemic, it is important to review some of the emerging findings and lessons learned during the 
COVID-19 pandemic and their implications for managing fear. We highlight factors that determine fear (i.e., proximity, 
predictability, and controllability) and review several adaptive and maladaptive consequences of fear of COVID-19 
(e.g., following governmental health policies and panic buying). Finally, we provide directions for future research and 
make policy recommendations that can promote adequate health behaviors and limit the negative consequences of 
fear during pandemics.
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the possibility of evading a threat or controlling its 
impact diminishes distress (Hartley et al., 2014). Subjec-
tive appraisals of proximity, predictability, and control-
lability determine fear, hence underscoring the 
importance of an individual’s self-report of such 
appraisals. Consequently, self-report questionnaires 
were recently developed to measure subjectively expe-
rienced fear within the context of the COVID-19 pan-
demic, such as the Fear of COVID-19 Scale (Ahorsu 
et al., 2020) and the Fear of the Coronavirus Question-
naire (Mertens et al., 2020). Responses on these ques-
tionnaires predict several adaptive and maladaptive 
consequences of fear of COVID-19, as we review below.

Fear is an evolutionary evolved emotion and has 
adaptive value to increase an organism’s chances of 
survival by causing the organism to avoid or adequately 
respond to potential threats (i.e., the “fight-or-flight” 
response; Marks & Nesse, 1994). Nonetheless, when fear 
is evoked by mild threats, such as pictures of snakes 
and spiders, it can have maladaptive costs such as losing 
valuable energy and opportunities. Similarly, during the 
COVID-19 pandemic, high levels of fear could motivate 
people to take adequate safety precautions but could 
also cause distress or impairment in important areas of 
functioning (e.g., avoiding seeing friends and family, 
even when the risk of infection is low—such as when 
meeting outside). On the other hand, low levels of fear 
can minimize distress but can also expose people to 
risks, such as infection (e.g., contracted during lock-
down parties). Hence, fear should be adjusted to risks 
in the environment. Both excessively high and low lev-
els of fear have their costs. Here, we will review the 
emerged evidence of the adaptive and maladaptive con-
sequences of fear during the COVID-19 pandemic.

Adaptive and Maladaptive Consequences 
of Fear Within the COVID-19 Pandemic

The adaptive function of fear during 
the COVID-19 pandemic

Adherence to public-health measures. Studies have 
shown that increased fear of COVID-19 was related to 
taking precautions to reduce the probability of infection, 
notably better adherence to governmental health poli-
cies, such as adhering to social distancing, limiting social 
contacts, practicing hand hygiene, and wearing face 
masks. For example, in an international community sam-
ple, Harper et al. (2020) found that fear of COVID-19 was 
related to more handwashing and social distancing. 
Other cross-sectional and longitudinal studies have found 
similar results (e.g., Broomell et  al., 2020; Knowles & 
Olatunji, 2021; Winter et al., 2020).

Vaccine uptake. Given that many studies have shown 
that COVID-19 vaccines have demonstrable effectiveness 
to prevent severe symptoms and death (Zheng et  al., 
2022), vaccine uptake is adaptive within the context of 
the COVID-19 pandemic. Several studies have found that 
fear of COVID-19 is positively related to COVID-19 vac-
cine uptake. For example, in a longitudinal sample, both 
fear of COVID-19 measured concurrently and 14 months 
earlier (i.e., at the beginning of the pandemic) predicted 
COVID-19 vaccination uptake (Mertens et al., 2022). Mul-
tiple studies have replicated this pattern (e.g., Bendau 
et al., 2021; Vollmann & Salewski, 2021).

Protection against long COVID. Furthermore, fear of 
COVID-19 likely protects against post-COVID-19 syn-
drome, or long COVID. Long COVID is characterized by 
a range of persistent health problems beyond the initial 
illness. These include fatigue, shortness of breath, muscle 
weakness, memory problems, and other cognitive dys-
functions. Given that vaccines offer protection against the 
development of long COVID (Al-Aly et al., 2022), fear of 
COVID-19 likely provides an indirect protective effect 
against long COVID through the higher vaccine uptake 
described in the previous section. However, to our 
knowledge, there are no studies yet that have directly 
related individual-level fear of COVID-19 to reduced risk 
for long COVID.

The maladaptive consequences of fear 
during the COVID-19 pandemic

Mental-health problems. Because of the stress and 
uncertainty created by the COVID-19 pandemic (e.g., 
loss of routines, income, and social contacts), it is unsur-
prising that the pandemic had a negative influence on 
people’s mental health, particularly for those who expe-
rienced increased fear of COVID-19. Indeed, studies have 
found that fear of COVID-19 is positively correlated with 
mental-health problems and stress symptoms, such as 
anxiety, depression, stress, and sleep problems (Kim 
et al., 2022; Siddique et al., 2021; Şimşir et al., 2022). For 
example, in a meta-analysis by Şimşir et al. (2022), mod-
erate-to-strong correlations were found between the Fear 
of COVID-19 Scale (see Ahorsu et al., 2020) and anxiety 
(r = .55), stress (r = .47), and depression (r = .38).

Moreover, the COVID-19 pandemic has also increased 
clinical levels of anxiety-related symptoms, such as 
those related to obsessive-compulsive disorder and 
posttraumatic stress disorder (PTSD; Tanir et al., 2020; 
Taylor, 2022). For example, health-care workers and 
individuals who required hospitalization because of 
COVID-19 were at an elevated risk of experiencing 
PTSD-related symptoms (Rossi et al., 2020).
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However, not everyone is equally likely to suffer 
from these fear-related mental-health problems. Indi-
viduals who are more prone to threat reactivity (i.e., a 
broad term referring to predisposing factors for inter-
nalizing symptoms, such as threat appraisals, attentional 
bias, and intolerance of uncertainty) seem especially 
likely to develop mental-health problems (Funkhouser 
et al., 2022).

COVID-19 minimization and antivaccination atti-
tudes. Although higher levels of fear of COVID-19 are 
related to more hygienic behaviors and greater willing-
ness to receive vaccination (see above), lower levels of 
fear of COVID-19 are related to a belief that the threat of 
COVID-19 is exaggerated, a view that leads to reduced 
hygienic behaviors and an increase in antivaccination atti-
tudes (Mertens et al., 2022; Taylor, Landry, Paluszek, et al., 
2020). Given the evidence for the effectiveness of good 
hygiene to prevent infection and of vaccination to prevent 
severe COVID-19 symptoms (Lio et  al., 2021; Tenforde 
et al., 2021), these consequences are maladaptive.

Additionally, other fears seemingly contribute to vac-
cination hesitancy as well: for example, fear of needles 
and fear of harmful side effects (e.g., concerns about 
fertility; for a review, see Galanis et al., 2021). Hence, 
different fears may affect an individual’s cost-benefit 
analysis influencing the decision to get vaccinated 
against COVID-19.

Panic buying and the tragedy of the commons. Dur-
ing the COVID-19 pandemic, there were reports of panic 
buying of certain goods, such as toilet paper and medica-
tion. Studies found a relationship between panic-shopping 
behaviors and fear of COVID-19 (Taylor et  al., 2020a; 
Taylor, Landry, Rachor, et  al., 2020). Interestingly, panic 
buying exemplifies how fear can have ironic self-fulfilling 
effects. Because of the perceived risk of shortages, some 
people engaged in panic buying of large quantities of sup-
plies (Chua et al., 2021), overloading supply chains and 
(temporarily) creating the dreaded shortages themselves. 
More generally, this pattern illustrates the so-called “trag-
edy of the commons,” in which what is good at the level 
of the individual proves bad at the level of the group. This, 
in turn, becomes bad for the individual when each mem-
ber of the group exhibits the behavior (Hardin, 1968). This 
tragedy-of-the-commons concept can be applied to other 
problems described here, such as COVID-19 vaccine 
refusal based on the reasoning that if everyone else is vac-
cinated, one individual will be protected without getting 
the vaccine and without being exposed to any of its pos-
sible side effects (i.e., fear of vaccination referenced else-
where). This ultimately results in lower vaccination rates 
and a failure to reach the levels of immunization required 
to achieve herd immunity (Savulescu et al., 2021).

Xenophobia. Because the initial outbreak of the SARS-
CoV-2-virus occurred in the Wuhan province of China, 
fear of COVID-19 has also fueled xenophobia against 
people of Asian descent. Indeed, studies have found that 
fear of COVID-19 was related to more stigmatization and 
avoidance of foreigners (Taylor, Landry, Rachor, et  al., 
2020) and people of Asian ethnicity (Lantz & Wenger, 
2022). Furthermore, fear of COVID-19 is related to more 
avoidance of health-care workers because of the higher 
chance they carry of being infected by the virus (Taylor, 
Landry, Rachor, et al., 2020).

Social inequality. The experience of fear of COVID-19 
is not equal among subsets of the population. Racial and 
ethnic minorities report more fear of COVID-19 com-
pared with Whites (Niño et al., 2021). Racial and ethnic 
minorities were more likely to view COVID-19 as a threat 
to individual and population health at various points dur-
ing the pandemic. These differences likely result from 
higher COVID-19 infection and mortality rates in racial- 
and ethnic-minority communities (Feldman & Bassett, 
2021), which in turn is probably because these groups 
often work in essential occupations where social distanc-
ing is difficult (e.g., supermarket employees, health-care 
workers) and have lower vaccination rates (Galanis et al., 
2021). In addition, elderly people and women were more 
likely than younger people and men, respectively, to 
report high levels of threat and fear of COVID-19 (Niño 
et al., 2021).

Similarly, many disabled and immunocompromised 
individuals experience fear related to COVID-19 infec-
tion, death, medical rationing, and medical ableism (Al-
Rahimi et al., 2021; Andrews et al., 2021; Lund et al., 
2020; Reber et al., 2021). These concerns likely cause 
elevated rates of generalized anxiety disorder and major 
depressive disorder in individuals with disabilities 
(Wang et al., 2022). Indeed, fear among disabled and 
immunocompromised communities may rise as public-
health restrictions are lifted. Hence, both low and high 
fear of COVID-19 and related policies (e.g., loosening 
restrictions) can exacerbate socioeconomic inequalities 
and affect specific groups, such as health-care workers 
and immunocompromised individuals.

Recommendations for Policy

Fear during the pandemic is a double-edged sword: It 
can motivate protective behaviors but can also lead to 
mental-health problems, risk minimization, vaccination 
hesitancy, panic buying, xenophobia, and the exacerba-
tion of preexisting socioeconomic inequalities. In other 
words, there seems to be an optimal point of fear to 
motivate adaptive behavior, and both excessively low 
and high levels of fear can have negative consequences 
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(see Fig. 1a). Nonetheless, it should be noted that opti-
mal fear in the context of a pandemic depends on 
contextual factors, such as the deadliness of the patho-
gen, the dynamics of transmission, and the availability 
of effective medication (see Figs. 1b and 1c). Given the 
central role of fear to motivate behaviors within the 

context of pandemics, careful consideration is needed 
to managing fear.

One challenge for policymakers in a pandemic is to 
motivate people to take adequate precautions against 
infection. According to the health-belief model and 
protection-motivation theory, fear is one factor that 

•  Low Adherence to Public-Health Guidelines
•  Low COVID-19 Vaccine Uptake
•  Higher Risk for Developing Long COVID
•  Consequences for Minority Groups and 
    Health-Care Workers

•  Mental-Health Problems
•  Panic Shopping
•  Xenophobia
•  Consequences for Minority Groups and 
    Health-Care Groups
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Fig. 1. Schematic illustration of the suggested quadratic relation between levels of fear of COVID-19 and adap-
tiveness of fear-related behaviors (in terms of hygiene, mental-health problems, defensive responses toward 
minority groups, etc.). In (a), we depict the basic model in which both excessively high and low fear can have 
adaptive costs. In (b) and (c), we illustrate how adaptiveness of fear levels and its associated behaviors depends 
on contextual variables, such as the transmission dynamics and mortality rate of the pathogen. Note also that 
these contextual variables typically change throughout the course of a pandemic such as through the buildup of 
natural immunity and the availability of more effective vaccines and medication.
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motivates health behaviors (Rogers, 1975; Rosenstock, 
1974). Increasing fear may motivate compliance with 
containment measures (as we have reviewed previ-
ously), but its effect is offset by the undesirable side 
effects of fear (e.g., distress) and the associated unnec-
essary safety behaviors (e.g., panic buying). It is impor-
tant to note that research suggests that threat perceptions 
and fear motivate health behaviors most often when 
self-efficacy is high (Ruiter et al., 2014). Self-efficacy, 
within the context of threat, refers to an individual’s 
appraisal of being able to mitigate a threat (Rogers, 
1975).1 Therefore, a better course of action than solely 
increasing fear is to focus on fostering self-efficacy by 
communicating specifically which behaviors people can 
adopt to minimize risks for themselves and their social 
circle ( Jørgensen et al., 2021; Peters et al., 2013), such 
as getting vaccinated, undergoing regular testing, and 
practicing social isolation when positive for the coro-
navirus. Additionally, people can become desensitized 
to repeated threat messages and fear appeals over time 
(Stevens et  al., 2021), further limiting the utility of a 
solely fear-focused approach in terms of promoting 
public health.

Another challenge concerns scientific uncertainty 
regarding the dynamics of a pandemic, which can remain 
unclear for many months or even years, even though 
information needs to be shared and public-health deci-
sions must be made. As we indicated, uncertainty tends 
to increase fear (Grillon, 2008). It may therefore be 
tempting for health agencies and other actors to mini-
mize uncertainty in their communications. However, hav-
ing to update initial statements that were communicated 
with low indications of uncertainty can create resentment 
and lead people to mistrust science and policies (Petersen 
et al., 2021). Consequently, we recommend that health 
agencies and other relevant actors acknowledge uncer-
tainty in their communications, while also providing 
information that motivates behaviors that are adaptive 
in the service of public health and that help people to 
regain a sense of controllability and predictability (i.e., 
self-efficacy). Moreover, it is important that health agen-
cies provide a realistic image of science and its develop-
ing insights, emphasizing that science is characterized 
by responsiveness to new data, not by timeless truths 
unmodifiable by new knowledge.

Public-health messaging must also consider issues 
of equity. As we indicated earlier, marginalized and 
vulnerable groups have reported experiencing more 
fear of COVID-19 than other groups. To some extent, 
this reflects their heightened medical vulnerability (as 
with, e.g., immunosuppressed groups). However, for 
other groups, such as racial or ethnic minority groups, 
this could also reflect biased threat perceptions or 
unequal access to high-quality health care, which 

creates social vulnerabilities (Feldman & Bassett, 2021; 
Stockman et al., 2021). Thus, a two-step approach is 
likely needed to address disparities between these 
groups—targeted messaging efforts for minority groups 
(e.g., translated information on COVID-19 vaccines) 
and solutions for existing inequalities in health care.

Finally, for those at the high end of the fear distribu-
tion, mental-health support may be needed to counter 
the negative effects of high levels of fear (see Fig. 1). For 
those who continue to isolate themselves, despite avail-
able vaccines and better medications against COVID-19, 
their patterns of behavior may constitute an anxiety dis-
order warranting professional treatment (Arora et  al., 
2020; Arpaci et al., 2020). Without assistance, some indi-
viduals may continue to engage in avoidant behavior and 
social isolation. This behavior is self-reinforcing because 
it is effective to prevent infection, but it also has signifi-
cant drawbacks, because it incurs costs such as not seeing 
friends and family or undertaking other social activities. 
For those people, psychotherapy could be needed to 
break the self-reinforcing cycle of avoidance.

Areas for Future Research

Throughout this review we have noted open questions 
regarding fear of COVID-19. Here, we will reiterate 
some important areas for future work for psychological 
and behavioral science.

A first direction is to investigate how public-health 
messages during pandemics can be optimally shaped 
so that they stress the severity of the risks and motivate 
precautions without inducing excessive fear and uncer-
tainty. Messages emphasizing self-efficacy in protecting 
oneself are likely more useful than those focusing solely 
on fear. However, more research is needed to under-
stand what sort of messages work for which people, 
and under which conditions (Overton et  al., 2021). 
Furthermore, more work is needed to understand how 
governmental agencies can effectively communicate 
information about a rapidly changing situation without 
appearing contradictory or causing unnecessary uncer-
tainty (Petersen et al., 2021).

A second research direction is to improve identifica-
tion of individuals at heightened risk of developing 
mental-health problems due to pandemic-related stress-
ors and to determine the most cost-effective ways to 
mitigate their distress. Conversely, research should also 
focus more on which people are resilient under the 
stress of a pandemic (Vos et al., 2021) and which groups 
seem to thrive (e.g., some reports showed better mental 
health for some children and adolescents during the 
COVID-19 lockdown periods; e.g., Soneson et  al., 
2022). This approach could yield valuable information 
on how resilience during pandemics can be boosted.
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A third research direction is to investigate whether 
existing clinical protocols, such as exposure-based pro-
grams (e.g., Zhang et al., 2020), are effective to help 
people suffering from clinical levels of fear because of 
the pandemic.

Finally, a fourth direction is to investigate why minor-
ity and marginalized groups are especially adversely 
affected during a pandemic. Given reports of higher 
death rates and lower vaccination uptake in these 
groups during the COVID-19 pandemic (e.g., Feldman 
& Bassett, 2021), it is imperative to understand how 
these groups can be reached and supported.

Summary and Conclusion

The COVID-19 pandemic has produced an abundance 
of research into the role of fear in predicting different 
adaptive and maladaptive outcomes. We reviewed 
emerging evidence that fear can be related to adaptive 
health behaviors such as social distancing, hygienic 
behaviors, and vaccine uptake, which all reduce the 
chances of severe illness, long-term health issues, or 
death from COVID-19. On the other hand, we also 
reviewed studies showing that fear of COVID-19 is 
related to psychological distress, panic buying, and 
xenophobia, and can have unequal effects across social 
groups. Taken together, the lessons learned during the 
COVID-19 pandemic can be used to prepare a more 
resilient response to the next pandemic.
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Note

1. Self-efficacy (i.e., one’s ability to perform responses to miti-
gate a threat) is often distinguished from response efficacy 
(i.e., the effectiveness of those responses; Ruiter et al., 2014). 
Here, for simplicity, we use “self-efficacy” to refer to both the 
appraisal of the effectiveness of responses to mitigate a threat 
and one’s ability to execute them.
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Exacerbation of obsessive compulsive disorder symptoms 
in children and adolescents during COVID-19 pandemic. 
Psychiatry Research, 293, Article 113363. https://doi.org/ 
10.1016/j.psychres.2020.113363

Taylor, S. (2022). The psychology of pandemics. Annual 
Review of Clinical Psychology, 18(1), 581–609. https://
doi.org/10.1146/annurev-clinpsy-072720-020131

Taylor, S., Landry, C. A., Paluszek, M. M., Fergus, T. A., 
McKay, D., & Asmundson, G. J. G. (2020a). Development 
and initial validation of the COVID Stress Scales. Journal 
of Anxiety Disorders, 72, Article 102232. https://doi.org/ 
10.1016/j.janxdis.2020.102232

Taylor, S., Landry, C. A., Paluszek, M. M., Fergus, T. A., 
McKay, D., & Asmundson, G. J. G. (2020b). COVID stress 
syndrome: Concept, structure, and correlates. Depression 
and Anxiety, 37(8), 706–714. https://doi.org/10.1002/
da.23071

Taylor, S., Landry, C. A., Paluszek, M. M., Rachor, G. S., & 
Asmundson, G. J. G. (2020). Worry, avoidance, and cop-
ing during the COVID-19 pandemic: A comprehensive 
network analysis. Journal of Anxiety Disorders, 76, Article 
102327. https://doi.org/10.1016/j.janxdis.2020.102327

Taylor, S., Landry, C. A., Rachor, G. S., Paluszek, M. M., 
& Asmundson, G. J. G. (2020). Fear and avoidance of 
healthcare workers: An important, under-recognized 
form of stigmatization during the COVID-19 pandemic. 
Journal of Anxiety Disorders, 75, Article 102289. https://
doi.org/10.1016/j.janxdis.2020.102289

Tenforde, M. W., Olson, S. M., Self, W. H., Talbot, H. K., 
Lindsell, C. J., Steingrub, J. S., Shapiro, N. I., Ginde, A. A.,  
Douin, D. J., Prekker, M. E., Brown, S. M., Peltan, I. D., 
Gong, M. N., Mohamed, A., Khan, A., Exline, M. C., Files, 
D. C., Gibbs, K. W., Stubblefield, W. B., . . . Zunie, T. 
(2021). Effectiveness of Pfizer-BioNTech and Moderna 
vaccines against COVID-19 among hospitalized adults 
aged ≥65 years – United States, January–March 2021. 
MMWR – Morbidity and Mortality Weekly Report, 70(18), 
674–679. https://doi.org/10.15585/mmwr.mm7018e1

Vollmann, M., & Salewski, C. (2021). To get vaccinated, or not 
to get vaccinated, that is the question: Illness represen-
tations about COVID-19 and perceptions about COVID-
19 vaccination as predictors of COVID-19 vaccination 
willingness among young adults in The Netherlands. 
Vaccines, 9(9), Article 941. https://doi.org/10.3390/vac 
cines9090941

Vos, L. M. W., Habibović, M., Nyklíček, I., Smeets, T., & 
Mertens, G. (2021). Optimism, mindfulness, and resil-
ience as potential protective factors for the mental health 
consequences of fear of the coronavirus. Psychiatry 
Research, 300, Article 113927. https://doi.org/10.1016/j 
.psychres.2021.113927

Wang, K., Manning, R. B., Bogart, K. R., Adler, J. M., Nario-
Redmond, M. R., Ostrove, J. M., & Lowe, S. R. (2022). 
Predicting depression and anxiety among adults with dis-
abilities during the COVID-19 pandemic. Rehabilitation 
Psychology, 67(2), 179–188. https://doi.org/10.1037/
rep0000434

Winter, T., Riordan, B. C., Pakpour, A. H., Griffiths, M. D., 
Mason, A., Poulgrain, J. W., & Scarf, D. (2020). Evaluation 
of the English version of the Fear of COVID-19 Scale and 
its relationship with behavior change and political beliefs. 
International Journal of Mental Health and Addiction. 
Advance online publication. https://doi.org/10.1007/
s11469-020-00342-9

Zhang, W., Paudel, D., Shi, R., Liang, J., Liu, J., Zeng, X., Zhou, Y.,  
& Zhang, B. (2020). Virtual Reality Exposure Therapy 
(VRET) for anxiety due to fear of COVID-19 infection: A 
case series. Neuropsychiatric Disease and Treatment, 16, 
2669–2675. https://doi.org/10.2147/NDT.S276203

Zheng, C., Shao, W., Chen, X., Zhang, B., Wang, G., & Zhang, W.  
(2022). Real-world effectiveness of COVID-19 vaccines: 
A literature review and meta-analysis. International 
Journal of Infectious Diseases, 114, 252–260. https://doi 
.org/10.1016/j.ijid.2021.11.009

https://doi.org/10.1016/j.ijpsycho.2011.02.008
https://doi.org/10.1016/j.heliyon.2021.e07033
https://doi.org/10.1016/j.heliyon.2021.e07033
https://doi.org/10.1080/07481187.2021.1889097
https://doi.org/10.1007/s00787-021-01934-z
https://doi.org/10.2196/26876
https://doi.org/10.2196/26296
https://doi.org/10.2196/26296
https://doi.org/10.1016/j.psychres.2020.113363
https://doi.org/10.1016/j.psychres.2020.113363
https://doi.org/10.1146/annurev-clinpsy-072720-020131
https://doi.org/10.1146/annurev-clinpsy-072720-020131
https://doi.org/10.1016/j.janxdis.2020.102232
https://doi.org/10.1016/j.janxdis.2020.102232
https://doi.org/10.1002/da.23071
https://doi.org/10.1002/da.23071
https://doi.org/10.1016/j.janxdis.2020.102327
https://doi.org/10.1016/j.janxdis.2020.102289
https://doi.org/10.1016/j.janxdis.2020.102289
https://doi.org/10.15585/mmwr.mm7018e1
https://doi.org/10.3390/vaccines9090941
https://doi.org/10.3390/vaccines9090941
https://doi.org/10.1016/j.psychres.2021.113927
https://doi.org/10.1016/j.psychres.2021.113927
https://doi.org/10.1037/rep0000434
https://doi.org/10.1037/rep0000434
https://doi.org/10.1007/s11469-020-00342-9
https://doi.org/10.1007/s11469-020-00342-9
https://doi.org/10.2147/NDT.S276203
https://doi.org/10.1016/j.ijid.2021.11.009
https://doi.org/10.1016/j.ijid.2021.11.009



