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situations such as the COVID-19 pandemic at the individual, organizational,
community, and national levels from a socioecological perspective. Although
previous research has greatly enriched our understanding of the conceptu-
alization, predicting factors, processes, and consequences of resilience from
a variety of disciplines and levels, future research is needed to gain a deeper
and comprehensive understanding of resilience, including developing an in-
tegrative and interdisciplinary framework for cultivating resilience, develop-
ing an understanding of resilience from a life span perspective, and devel-
oping scalable and cost-effective interventions for enhancing resilience and
improving pandemic preparedness.

575

 Annual  Review  of Psychology

 Cultivating  Resilience During
 the CO  VID-19 Pandemic:
 A  Socioecological Perspective
 Ning Zhang, 1  Shujuan Yang, 2,4  and  Peng Jia3,4

1 School  of  Public  Health  and  the   Second Af�liated  Hospital  of  Zhejiang  University  School  of
 Medicine,  Hangzhou  310058, China
2West  China  School  of  Public  Health  and W est  China  Fourth  Hospital,  Sichuan University ,
 Chengdu  610041,  China;  email: rekiny@126.com
3 School  of  Resource and  Environmental  Sciences, W  uhan University , W uhan  430072,  China;
 email: jiapengff@hotmail.com
4 International Institute of Spatial Lifecourse Epidemiology (ISLE), Wuhan University,   
 Wuhan 430072, China  

Keywords

CO VID-19,  resilience,  behavioral  science,  social  capital,  socioecological
psychology

Abstract

 The  coronavirus  disease  2019 (CO  VID-19)  pandemic  poses  wide-ranging
 impacts on  the  physical  and  mental  health of  people  around  the  world, in-
 creasing  attention  from  both  researchers  and  practitioners on  the  topic  of
 resilience.  In  this  article,  we  review  previous  research  on  resilience  from  the
 past  several  decades,  focusing  on  how to  cultivate  resilience  during emerging
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Infodemic:
a portmanteau of
information and
epidemic; when
information, especially
wrong or unverified
information, spreads
quickly and widely,
much like a disease
does during an
epidemic
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has been the most severe public health
emergency in the twenty-first century ( Jia & Yang 2020). As of September 3, 2021, the COVID-
19 pandemic has infected more than 217 million people and caused more than 4.51 million deaths
globally. The COVID-19 pandemic not only has posed a big threat to public health safety but also
has brought unprecedented challenges to economic and social development around the world.
For example, the increasing number of infected patients has burdened healthcare systems in
both developed and developing countries, especially among low- and middle-income countries
where there was a shortage of healthcare resources before the outbreak of COVID-19 (Akande
& Akande 2020, Barnard 2020). Moreover, the COVID-19 pandemic has enormously disrupted
people’s everyday lives in terms of economics, sociality, health, and psychology, among other as-
pects ( Jacobides et al. 2020, Jia 2021). Different from previous pandemics that happened before
the information age, COVID-19 is the first pandemic to be viewed as an infodemic, in which
misinformation, conspiracy theories, and rumors about COVID-19 spread quickly through social
media (e.g., Facebook, Twitter, WeChat, Weibo) and induced and amplified panic and emotional
distress among the general public (Hao & Basu 2020). For example, studies conducted shortly
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Posttraumatic
growth (PTG):
positive changes
experienced as a result
of the struggle with a
major life crisis or a
traumatic event

Resilience: the
process of adapting
well in the face of
adversity, trauma,
tragedy, threats, or
even significant
sources of threat

after the outbreak of COVID-19 have revealed that exposure to COVID-19-related health mes-
sages on social media was significantly associated with the prevalence of depression and anxiety
symptoms among people in China during the early stage of COVID-19 (Gao et al. 2020, M. Liu
et al. 2020).

In particular, COVID-19 has induced wide-ranging impacts on the mental health and well-
being of high-risk populations, including infected patients and patients with suspected infection;
frontline healthcare workers; people quarantining at home; and vulnerable groups such as older
adults (age 65 and older), children and adolescents, patients with chronic diseases, and people with
disabilities and mental health issues (García-Fernández et al. 2020,Holmes et al. 2020, S. Liu et al.
2020, R.C.O’Connor et al. 2021, Tan et al. 2020, Zhang et al. 2020a). Although the general public
are at a relatively lower risk of infection, widely applied containment measures such as quaran-
tine and social distancing have also significantly affected their mental health (Barzilay et al. 2020,
Brooks et al. 2020, Daly et al. 2020, Ghebreyesus 2020, Lai et al. 2020, D.B.O’Connor et al. 2020,
Preti et al. 2020, Prime et al. 2020, Qiu et al. 2020, Song et al. 2020, Tian et al. 2020, Vindegaard
& Benros 2020, Vinkers et al. 2020). In response to these wide-ranging impacts of COVID-19
on the mental health of people around the world, the director of the World Health Organization
(WHO), Dr. Tedros Adhanom Ghebreyesus (2020), advocated addressing mental health needs
as an integral part of the response to COVID-19 in all affected countries and regions. Scholars
of relevant specialties, such as mental health, psychiatry, counseling and clinical psychology, and
public health, have also advocated the provision of timely mental health services for both at-risk
groups and the general public (Chen & Bonanno 2020,Holmes et al. 2020, Labrague 2021, S. Liu
et al. 2020, D.B. O’Connor et al. 2020, Zhang 2020, Zhang et al. 2020a, Zhou 2020).

Despite the aforementioned negative impacts on people’s health and everyday lives, societies
have rebounded in the midst of the pandemic. For example, communities and societies around
the world have initiated prosocial and collaborative efforts (e.g., voluntary services to help older
adults and other vulnerable groups) to help contain the transmission ofCOVID-19 (Broomell et al.
2020, Campos-Mercade et al. 2020). In China alone, more than 42,000 healthcare professionals
from all over the country volunteered to help contain COVID-19 in Wuhan and other major
cities in Hubei during January–April 2020. China has also sent teams of healthcare experts to help
other countries improve their emergency healthcare services and infection control practices for
containing COVID-19. In addition, healthcare professionals working in hospitals have remotely
shared with their peers around the world (e.g., via teleconferencing and remote coordination)
their experiences in providing high-quality healthcare services to severely ill COVID-19 patients.

All such efforts contribute to positive psychological changes, also termed posttraumatic growth
(PTG) or, more broadly, resilience, which is defined as both a personal characteristic and a
dynamic process in response to stressful or challenging situations (Bonanno 2004, Chen &
Bonanno 2020, Fletcher & Sarkar 2013, Panter-Brick 2014). PTG denotes the ability to recover
and grow after experiencing traumatic events or stressful challenges (Ong et al. 2006, Tugade &
Fredrickson 2004, Tugade et al. 2004); resilience is the dynamic process by which people adapt
and move forward after experiencing major challenges or setbacks. The American Psychological
Association (Palmiter et al. 2012) defined resilience as “the process of adapting well in the face of
adversity, trauma, tragedy, threats, or even significant sources of threat.” Although the COVID-19
pandemic and the relevant containment measures constitute a longstanding source of stress for
many people around the world, which may have acute and chronic downstream consequences for
people’s physical and mental health (D.B. O’Connor et al. 2021), previous research has suggested
that resilience is usually the normative and modal response to traumatic experiences (Bonanno
et al. 2011, Chen & Bonanno 2020, PeConga et al. 2020).
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Socioecological
psychology: an area
within psychology that
investigates the
cognitive, emotional,
and behavioral
adaptation of humans
to physical,
interpersonal,
economic, and political
environments

Previous research on mental and psychological health has documented multilevel factors (e.g.,
individual, family, organizational, community, and national levels) that influence the manifesta-
tion, development, and maintenance of resilience (Bryant 2015, Chen & Bonanno 2020, Duchek
2020, Masten 2015, Zhou 2020), as well as multimodal, sometimes even unexpected, pathways
to building resilience (Bonanno 2004) after experiencing traumatic events (e.g., natural disasters,
violence, severe illness) (Ho et al. 2004, Tedeschi & Calhoun 1996, Zhang et al. 2020b). Research
conducted during the COVID-19 pandemic has indeed demonstrated that people experience pos-
itive changes such as PTG and enhanced meaning of life during COVID-19 (Chen et al. 2021,
Pietrzak et al. 2021, Shechter et al. 2020, Stallard et al. 2021). However, little research has been
conducted to understand the factors that may increase resilience among people experiencing pan-
demics, including COVID-19. In this review,we provide an overview of the research on cultivating
resilience at multiple levels and from interdisciplinary perspectives, which could be critical for en-
hancing recovery and growth for those severely affected by the COVID-19 pandemic (Rosenberg
2020, Veer et al. 2020, Vinkers et al. 2020, Wang et al. 2021). We hope this review inspires and
facilitates more interdisciplinary and systematic work on cultivating resilience across multiple lev-
els and diverse perspectives, especially in the face of public health crises and collective challenges
such as the COVID-19 pandemic.

EMBRACING A SOCIOECOLOGICAL MODEL OF RESILIENCE

The accumulated research on the factors that may influence health behaviors and healthy living
has led to an increasing consensus that people’s engagement in health behaviors and their health
status are usually determined by multilevel factors, including intrapersonal, interpersonal, organi-
zational, and community-level factors, and public health policies (for reviews, see Glanz & Bishop
2010,Glass &McAtee 2006, Panter-Brick 2014). In psychology,Oishi and colleagues (Oishi 2014,
Oishi et al. 2019, Uskul & Oishi 2020) pioneered the research on the influence of socioecolog-
ical factors on psychological processes and launched socioecological psychology by elucidating
through an integrative and holistic approach the underlying mechanisms that link macro-level
environments (e.g., physical, economic, sociopolitical) and meso-level factors (e.g., organizational
processes) and micro-level psychological processes (e.g., personality, cognition, emotion, behav-
ior). Socioecological psychology contributes to the mission of psychological sciences to under-
stand the human mind and behavior from an objectivist perspective (Oishi 2014). It also enriches
comprehensive demonstration of the impacts of environments on human affect, cognition, and
behavior by connecting physical, interpersonal, economic, and political level factors, and illumi-
nates the psychological mechanisms underlying the links between multilevel environmental fac-
tors and the human mind and behavior (Oishi 2014). Furthermore, socioecological psychology
also attempts to elucidate how particular psychological processes induce niche construction of the
socioecological environments in which human beings reside (Oishi 2014, Uskul & Oishi 2020).
Given that health behaviors and health are usually influenced by multilevel determinants, such
as individual engagement in health behaviors (e.g., physical activity), interpersonal environment
(e.g., health behaviors among family, friends, and neighbors), community surroundings (e.g., safety
of outdoor activities, accessibility of health facilities), and economic (e.g., income inequality) and
political (e.g., political climate, welfare system, laws) environments, the socioecological perspec-
tive informs the development of comprehensive interventions for improving public health.During
the past several decades, public health researchers have been actively advocating the application
and implementation of the socioecological model in health interventions to increase their effec-
tiveness and socioecological validity for improving people’s health (Glanz & Bishop 2010, Glass
& McAtee 2006, Golden & Earp 2012, Golden et al. 2015, Reupert 2017).
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Figure 1

Strategies for cultivating resilience across the individual, organizational, community, and national levels from the socioecological
perspective.

Inspired by the socioecological perspective on health,we review and outline strategies for culti-
vating resilience both during and after the COVID-19 pandemic across individual, organizational,
community, and national levels based on current research on resilience (Bonanno 2004; Cai 2020;
Zautra et al. 2008a,b) and propose future directions for research on cultivating resilience in re-
sponse to global challenges of emerging infectious diseases and on enhancing pandemic prepared-
ness in the future (Figure 1). We believe that by examining the influence of both near and distal
predictors of resilience and delineating the multilevel environmental contingencies of resilience
from an interdisciplinary perspective, we can inform researchers and practitioners to work col-
laboratively on developing comprehensive interventions to foster resilience both during and after
the COVID-19 pandemic.

INDIVIDUAL-LEVEL STRATEGIES

Increasing Engagement in Health-Protective Behaviors

Previous research highlights the importance of health-protective behaviors in response to pan-
demics of infectious diseases. Given the high infection rates of COVID-19 and that it may take
much longer than expected to reach herd immunity through population-wide vaccination, engag-
ing in health-protective behaviors, including wearing face masks while going out, washing hands
effectively with sanitizers or soap more frequently, and social distancing in public places, is pivotal
for reducing the transmission of the virus and containing the COVID-19 pandemic (Betsch 2020,
Bourassa et al. 2020, West et al. 2020, Zhang 2020). However, there have been great disparities
in the adoption of these health-protective behaviors. The following individual-level factors have
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Intention–behavior
gap: the phenomenon
that people often fail
to behave in a way
they would like to
despite existing, strong
intentions

substantially affected the level of engagement in health-protective behaviors: prosociality, risk
perception of the pandemic, perceived effectiveness of the recommended containing strategies,
self-efficacy of engaging in health-protective behaviors, implicit theories of health, consideration
of future consequences, psychological resilience, and emotional experiences during the pandemic
(Abdelrahman 2020, Broomell et al. 2020, Campos-Mercade et al. 2020, Luceño-Moreno et al.
2020, Zhang & Kou 2021, Zhang et al. 2021). Such disparities in the uptake of health-protective
behaviors have not only posed big threats to people’s physical health but have also made them vul-
nerable to emotional distress. Besides, the intention–behavior gap is a big challenge for promoting
health behavior changes (Sheeran & Webb 2016). What make matters worse is that partisan bias
has colored people’s beliefs about COVID-19 and has reduced engagement in health-protective
behaviors (Barrios & Hochberg 2020).

To combat these challenges, behavioral scientists advocated the application of behavioral
sciences–based strategies to enhance proactive engagement in health-protective behaviors for re-
ducing the risk for infection (Betsch 2020, Michie et al. 2020, West et al. 2020, Zhang 2020,
Zhang & Zhang 2020). For example, behavioral scientists gave advice based on the behavioral
change wheel (BCW), developed by Michie and colleagues (2011, 2014), to increase engagement
in health-protective behaviors and public adherence to containment measures initiated by govern-
ments and local communities (Michie et al. 2020,West et al. 2020).According to the BCW (Michie
et al. 2011, 2014), three conditions are necessary for behavioral change to happen: (a) capability,
(b) opportunity, and (c) motivation, as exemplified by the capability, opportunity, motivation, and
behavior model (Michie et al. 2020, West et al. 2020). Specifically, Michie and colleagues gave
tailored advice to promote recommended behavior change during the COVID-19 pandemic (e.g.,
practice developing the required skills for behavior change, establish routines and habits, make
the behavior change as easy as possible). Behavioral scientists also actively engaged in the efforts
to support pandemic responses by distilling relevant research findings on research topics such as
navigating threats, social and cultural influence on engagement in health-protective behaviors,
moral decision making, effective leadership, and stress and coping (D.B. O’Connor et al. 2020,
Van Bavel et al. 2020). For example, a field study conducted in hospitals in Norway found that
nudges emphasizing that using hand sanitizer is a local social norm could greatly increase compli-
ance with hand hygiene recommendations among hospital visitors during COVID-19 (Mobekk
& Stokke 2020). Research conducted by Lu and colleagues (2021) on mask use found that cultural
differences in collectivism were a significant predictor of mask use both within the United States
and around the world. Research from the social and behavioral sciences has indicated that behav-
ior change has implications for closing the disparities in engagement in health-protective behav-
iors across regions or countries with different cultural values, containment policies, and resource
availability.

Cognitive and Emotional Resilience

Research conducted during the pandemic also highlighted the importance of cognitive and emo-
tional factors in facilitating the development of resilience. For example, a large-scale survey on re-
silience conducted in Europe demonstrated that positive appraisal style was a significant predictor
of resilience and that it mediated the relationship between perceived social support and resilience
among Europeans (Veer et al. 2020). A systematic review of quantitative studies of the mental
health status of healthcare workers found that coping skills, psychological resilience, and social
support were protective factors of mental health (Labrague 2021). A recent large-scale online in-
tervention study conducted during the pandemic among more than 25,000 participants from 55
countries has provided preliminary evidence that a brief intervention on adaptive reappraisal as an

580 Zhang • Yang • Jia



Broaden-and-build
theory of positive
emotions: proposes
that positive emotions
broaden one’s
thought-action
repertoire and, over
time, build skills and
resources

emotion regulation strategy could increase experiences of positive emotions and decrease experi-
ences of negative emotions (Wang et al. 2021). These results highlight the potential of increasing
experiences of positive emotions through brief interventions to increase resilience and reduce
mental health symptoms in the face of emerging public health crises, including COVID-19. An-
other online-registered experiment found that prosocial behaviors, such as purchasing COVID-
19–related items for someone else, increased the experience of positive affect,meaningfulness, em-
pathy, and social connectedness (Varma et al. 2020). In Japan, initiatives have been implemented
to maintain emotional connections and enhance experiences of positive emotions through virtual
social interactions (e.g., playing the game Animal Crossing: New Horizons, in which people can go
to each other’s house to engage in virtual social interactions; Yamaguchi et al. 2020).

According to the broaden-and-build theory of positive emotions (Fredrickson 2004) and
the upward spiral theory of lifestyle change (Fredrickson 2013), positive emotions can broaden
our cognitive repertoire, enrich our psychological resources, and promote adherence to healthy
living. Therefore, the enhanced experience of positive emotions during COVID-19 is likely to be
beneficial for both personal and public mental health. Experiences of positive emotions also pro-
mote engagement in healthy lifestyles (e.g., healthy eating, physical activity) in everyday life and,
specifically, engagement in health-protective behaviors during COVID-19, which may in turn
improve physiological and psychological immune systems and build resilience among people (Van
Cappellen et al. 2018). Individuals and mental health professionals are encouraged to utilize the
tools (e.g., expressing gratitude, displaying self-compassion, using one’s character strengths, initi-
ating and maintaining positive interpersonal relationships) developed by positive psychologists to
buffer the traumatic impacts of COVID-19, bolster people’s mental health during COVID-19, and
build capacities for maintaining future mental health (Niemiec 2020,Waters et al. 2021). From the
perspective of positive psychology, focusing one’s attention on positive aspects and maintaining
positive emotional experiences through virtual or in-person high-quality interpersonal connec-
tions could be promising mental healthcare strategies to build resilience among individuals,
families, and communities (Chen & Bonanno 2020, Waters et al. 2021, Yamaguchi et al. 2020).

ORGANIZATIONAL LEVEL STRATEGIES

Enhancing Organizational Support During COVID-19

Organizational support is pivotal to facilitating resilience among employees during the COVID-
19 pandemic. Employees around the world have faced enormous pressure due to lost job opportu-
nities, reduced income, and heightened job insecurity caused by adoption of restrictive measures
(e.g., social distancing, quarantine) to control the spread of COVID-19 and the economic re-
cessions that have ensued. To confront the uncertainty and insecurity induced by the pandemic,
organizations have initiated measures to enhance or, at least, preserve employees’ trust as they deal
with work–life challenges by allowing employees to work remotely, treating employees fairly in
organizational decision making, and empowering employees by recognizing their contributions
to managing the impacts of the pandemic (Gillespie et al. 2020). In response to the emergent
containment measures for infection control, organizations (or employers) should provide flexible
working arrangements and organizational support (both formal and informal) to help their em-
ployees cope with challenging situations and improve their work performance and well-being.
A systematic review by Labrague (2021) highlighted the importance of providing timely and
comprehensive organizational support (e.g., provision of sufficient personal protective equipment
to prevent infection) to improve and preserve the mental health and psychological well-being
of healthcare workers. Effective leadership is also vital to creating and maintaining a safe and
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Servant leadership:
a leadership
philosophy in which
the main goal of the
leader is to serve

resilient work environment to safeguard the mental health and psychological well-being of em-
ployees (Labrague 2021).With insights from evidence-based organizational research on boundary
management, Perrigino & Raveendhran (2020) proposed an assess-create-support framework to
help managers understand their employees’ needs, create and mobilize organizational resources,
and provide individualized and tailored support for their employees to effectively balance work–
life demands and work more productively from home.

Taking Initiatives to Help Employees Maintain Their Emotional Well-Being

Organizations can also take initiatives to improve employees’ emotional well-being during the
pandemic. The continuously increasing number of infections and deaths caused by COVID-19
around the world induced mortality salience among those exposed to the pandemic, as well as
anxiety among employees, which could be detrimental for employees’ job engagement and their
motivation to engage in prosocial behaviors within their organizations and communities (Hu et al.
2020). Research conducted in China and the United States among employees from a variety of
industries has found that the endorsement of servant leadership by managers could mitigate neg-
ative impacts of mortality salience and anxiety induced by COVID-19 on job engagement and
prosocial behavior (Hu et al. 2020). Encouraging more organizational leaders to adopt a servant
leadership philosophy could be one promising strategy to help and empower employees to adapt
positively during COVID-19.Organizations can also help their employees manage loneliness dur-
ing COVID-19 by facilitating virtual social interactions; supporting employees’ voluntary work;
encouraging employees to create and pursue shared goals; and resuming organizational rituals to
help employees support each other and contribute to the containment of COVID-19 in their local
communities, organizations, and countries (Nault et al. 2020, Vinkers et al. 2020). Organizational
strategies that help employees improve their coping skills and enhance psychological resilience
could also help them better deal with the impacts of COVID-19 on mental health (Labrague
2021). In a systematic review of 31 quantitative studies conducted during the first stage of the
COVID-19 pandemic on psychological resilience, coping behaviors, and social support among
healthcare workers, Labrague (2021) found that resilience, positive coping behaviors, and social
support were associated with better mental and psychological health outcomes (e.g., lower levels
of traumatic stress, psychological distress, stress, symptoms of anxiety and depression). These re-
sults have implications for developing evidence-based interventions to improve mental health and
psychological well-being of healthcare workers. For example, hospital administrators could take
measures to increase the accessibility and affordability of mental health services for healthcare
workers during the COVID-19 pandemic.

Providing Timely Support for Employees’ Career Development

Containment measures (e.g., social distancing, quarantine) for combating COVID-19 have greatly
reduced face-to-face interactions in organizations and have hindered opportunities for employ-
ees to learn from each other. This is especially challenging for healthcare professionals, because
implementing best practices in patient treatment and infection control requires healthcare pro-
fessionals to continuously learn from each other to avoid costly mistakes. Myers (2020) advised
governments and hospitals on how to create opportunities for healthcare professionals around
the world to learn to adapt to and share best practices for fighting COVID-19. Organizations
can also take initiatives to highlight situational cues, which could embody work meaningfulness
to help employees maintain a high level of occupational calling during this challenging time, as
observed among nurses working in intensive care units during the pandemic (Zhu et al. 2020).
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Social capital: a set of
shared values that
allow individuals to
work together to
effectively achieve a
common purpose

Kalaitzaki and colleagues (2020) advocated the adoption of a salutogenic framework for mobiliz-
ing personal assets and available resources to help healthcare professionals maintain an optimal
level of health and well-being and rebound despite the experience of substantial mental health
stress during COVID-19. When layoffs are deemed necessary by companies and other organiza-
tions to deal with financial setbacks due to COVID-19, the decisions and messages about layoffs
should be delivered tentatively and justly with respect and care to buffer the negative impacts on
employees’ mental health and to safeguard their well-being (Bilotta et al. 2020). Organizations
can also mobilize available resources (e.g., job search assistance) to support laid-off employees as
they search for new jobs, reducing the effects of financial setbacks on employees’ mental health
and well-being.

COMMUNITY-LEVEL STRATEGIES

Increasing Social Capital of Communities

Social capital, such as social support, is vital to enhancing resilience. Communities can take mea-
sures to foster resilience among their residents by promoting prosocial behaviors in local neigh-
borhoods and communities and strengthening community social support (Luo et al. 2021, Yu
et al. 2021). Research on happiness and well-being in times of crisis has suggested that commu-
nities and nations with better social capital (e.g., higher levels of social trust) responded to crises
more effectively and buffered the negative impacts of economic crises on people’s subjective well-
being more successfully (Delle Fave 2014,Helliwell et al. 2014). People living in communities and
nations where there is an established level of trust are more likely to engage in prosocial behav-
iors to help each other achieve a higher level of resilience during a time of crisis (Helliwell et al.
2014). When engagement in prosocial behaviors is the social norm, this could create an upward
spiral for people to support each other during difficult times and could improve mental health
among people, including both beneficiaries and benefactors (Levine et al. 2008, Schwartz et al.
2003,Weinstein & Ryan 2010). Experiences of COVID-19 can also inspire community residents
to take initiatives to help each other cope proactively and adaptively during the pandemic.

People with a disproportionately high risk for COVID-19 infection, including frontline health-
care workers, infected patients and patients with suspected infection, children, older adults, and
people with chronic respiratory diseases and mental illness, have had difficulty dealing with the
unprecedented impacts of the pandemic on their physical and mental health. For example, front-
line healthcare workers experienced a high level of mental distress due to high infection risk,
shortage of health-protective equipment, separation from families, and long working hours (Dai
et al. 2020, Lai et al. 2020, Tan et al. 2020). Inspired by the mission of protecting the health of
the people, hundreds of thousands of Chinese healthcare workers have sacrificed their Spring
Festival holiday plans to fully participate in the collective efforts to contain COVID-19 despite
the risk for infection. Such examples have inspired more senior high school students in China
to attend medical school after graduation in 2020 (Qu et al. 2020). Prosocial behaviors were ob-
served around the world during the COVID-19 pandemic (Van Brown 2020). For example, in the
United Kingdom more than 3 million people voluntarily participated in more than 4,000 mutual
aid groups to help those in need (Butler 2020). Psychological scientists also advocated the cul-
tivation of a “we” mindset during the pandemic to increase adherence to containment measures
and to build mutual aid groups (D.B. O’Connor et al. 2020). Recognizing the importance of so-
ciocultural factors in influencing the transmission of viruses among communities, social scientists
have recommended the adoption of a community-based sociocultural network approach to under-
stand and combat COVID-19 (Hannigan et al. 2020). Community-level strategies for promoting
proactive engagement in health-protective behaviors and building reciprocal support for those

www.annualreviews.org • Cultivating Resilience During the COVID-19 Pandemic 583



Reserve capacity
model (RCM):
a framework for
understanding the
mechanisms that
underlie the
relationships between
poverty/low
socioeconomic status
and poor health

experiencing difficulties during COVID-19 are a precious opportunity for strengthening social
capital and enhancing solidarity in the face of adversity.

Fostering Meaning in Life

Community initiatives can foster meaning in life among residents to enhance resilience during
COVID-19. In a review on the Black–White paradox in health, especially in mental health, Keyes
(2009) found that in the United States black people, despite experiencing social inequalities and
discrimination, displayed a higher level of flourishing than their white counterparts. Potential
factors that may promote mental resilience among black people include a greater concern for
generativity, more frequent religious attendance, and an ability to construct meaning in life in the
face of adversity (Keyes 2009). A similar paradox is also observed among Hispanics living in the
United States, who usually show better health outcomes than non-Hispanic whites, despite disad-
vantages such as immigration and acculturation stress, poor educational and occupational oppor-
tunities, and discrimination (Gallo et al. 2009). This Hispanic paradox in health outcomes could
be explained by the reserve capacity model (RCM), proposed by Gallo and colleagues (2009) as a
framework for delineating the protective role of positive cultural factors (e.g., familism, religious-
ness, supportive social resources). Recent research in health psychology also found that meaning
in life was positively associated with engagement in health behaviors (Brassai et al. 2015, Hooker
& Masters 2016, Rush et al. 2019, Zhang 2019) and better physical and mental health (Hart et al.
2006, Hill et al. 2019, Iani et al. 2020). This line of research has demonstrated that meaning of
life is a protective factor for mental health and a promising positive psychological resource for
maintaining a healthy lifestyle during challenging times. A survey of healthcare workers in New
York also found that 61% reported an increased sense of meaning and purpose since the COVID-
19 outbreak (Shechter et al. 2020). Future research is needed to provide empirical evidence of
understanding the community-level and cultural level factors (e.g., spiritual beliefs, community
support) that promote resilience and its underlying mechanisms and pathways, especially during
challenging times such as the COVID-19 pandemic.

NATIONAL LEVEL STRATEGIES

Building Trust and Enhancing Solidarity

A public health emergency (e.g., COVID-19) tests whether a national government can handle a
crisis timely and effectively. A longitudinal survey of people’s social emotions during COVID-19
in China found that negative social emotions arose during the early stage of the pandemic and
then declined gradually as daily infected cases phased down in response to strict and effective
containment measures (Wang 2020). Also, a large-scale survey conducted across 58 countries,
with more than 100,000 participants, from late March to early April 2020 revealed that perceived
insufficiency of government response was associated with a higher level of emotional distress (e.g.,
worry and depressive symptoms) among the general public (Fetzer et al. 2020). This survey also
found that stringent restrictions by the government to contain COVID-19 reduced the perceived
insufficiency of government and public response, enhanced people’s trust of the government, and
in turn improved people’s mental health (e.g., a lower level of depressive symptoms).

Some studies also highlighted the importance of timely and decisive government responses
in managing the wide-ranging impacts of the emerging pandemic on the physical and mental
health of people around the world (Fan et al. 2020). For example, Prime Minister Boris Johnson
of the United Kingdom announced a national lockdown on the evening of March 23, 2020, after
which people’s perceptions of the appropriateness of government and public response increased
compared with their perceptions before the lockdown (Fetzer et al. 2020). In addition, people
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trusted the government more after the lockdown and had a more accurate perception of their fel-
low citizens’ attitudes toward stringent containment measures, which is critical for coordinating
collective actions to contain COVID-19 (Fetzer et al. 2020). In an analysis of cultural variations in
the effectiveness of containing COVID-19,Gelfand and colleagues (2021) found that government
efficiency and cultural tightness were two significant predictors of COVID-19 infection and mor-
tality rates across different countries. Timely containment measures also reduced people’s worries
about the pandemic and lowered depressive symptoms among the public, thus improving men-
tal health (Fetzer et al. 2020, Zhang et al. 2020a). In Germany, behavioral scientists initiated the
COVID-19 Snapshot Monitoring program to provide reliable and representative access to the
public responses to COVID-19 and found that the mandatory policy on mask wearing was per-
ceived by the public as fair, socially responsible, and more effective at curbing the transmission
of airborne viruses (Betsch 2020, Betsch et al. 2020). These practices also highlight the value of
incorporating social and behavioral sciences into national management strategies for public health
crises (Michie et al. 2020, West et al. 2020, Zhang 2020).

Cultivating Resilient Leadership

A resilient leadership is the key to containing COVID-19 (Giustiniano et al. 2020). In China, Pres-
ident Xi Jinping advocated that all levels of government should prioritize safeguarding the health
of the people. The Chinese government has taken the lead in implementing the strictest contain-
mentmeasures for controlling the pandemic (Cai &Ye 2020). Since January 11, 2020, theNational
Health Committee of China has issued a daily report on the status of the COVID-19 pandemic in
China.On January 23, 2020,when the lockdown policy was implemented inWuhan to prevent the
spread of COVID-19 to other regions of China, both the central and local governments initiated
first-level public health emergency responses. The governments have also taken different kinds of
measures (e.g., national campaigns, community engagement) to encourage the public to partici-
pate in health-protective behaviors, including wearing face masks while going out, washing hands
more frequently and effectively, avoiding public gatherings, and avoiding travel to high-risk areas.
These reactive measures, of course, are important for initiating and promoting emergent manage-
ment strategies during this public health crisis. However, both reactive responses and proactive
measures are needed to contain COVID-19 and foster resilience among people around the world.
In the face of the enormous political challenges in initiating stringent containment strategies for
controlling COVID-19, President Xi advocated all countries to work together to create a com-
munity of shared future for human health. African countries, which generally have the weakest
healthcare systems in the world, have followed the strong leadership of South Africa’s president,
Cyril Ramaphosa, who has promoted collective action among African countries and enhanced
collective resilience across the African Union (Barnard 2020). However, in some developed coun-
tries, for example, the United States, leaders have tried to politicize the pandemic and have chosen
to ignore or even denigrate experts from leading public health institutions, such as the Centers for
Disease Control and Prevention, the National Institutes of Health, and the US Food and Drug
Administration, all of which could have helped better improve infection control and contain the
pandemic (according to the editors of theNew England Journal of Medicine; NEJM 2020). A large-
scale survey conducted in the United States also found that political differences were the factors
that had most consistently influenced Americans’ engagement in health-protective behaviors and
their support of political measures in response to COVID-19 (Gadarian et al. 2021). Therefore,
some scholars have advocated that public health messages should transcend political divides to
inspire and enhance public support and engagement in prosocial health behaviors (Gadarian et al.
2021).
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Coordinating Timely Mental Health Services for People in Need

Given the severity and continuation of the COVID-19 pandemic, measures should be taken to
monitor, understand, and mitigate both acute and chronic impacts of the pandemic on the mental
health of people around the world (Holmes et al. 2020). Examples from China suggest that timely
mental health services are important to mitigate the negative impacts on people’s mental health
(S. Liu et al. 2020, Zhang et al. 2020a). Shortly after the outbreak of COVID-19, the Chinese
government initiated timely mental health services among the public, especially among infected
patients and patients with suspected infection, frontline healthcare workers, and vulnerable
populations (National Health Commission of China 2020a,b). For example, the National Health
Commission of China (2020a,b) released in late January 2020 guidelines for providing emergent
psychological crisis interventions and in early February 2020 guidelines for establishing and
maintaining psychological assistance hotlines. In response to these guidelines, online mental
health screenings and surveillance surveys were initiated around China for healthcare profes-
sionals, patients infected with COVID-19, students, and the general population; psychological
assistance hotlines were established and online psychological counseling services were provided
24 hours a day, 7 days a week, by mental health professionals from mental health centers at
hospitals, universities, and professional societies (S. Liu et al. 2020, Zhang et al. 2020a). The
no-contact, free psychological consultations provided by the Chinese government have increased
the accessibility of mental health resources for those in need and have played a key role in relieving
emotional distress among the general public (Dan 2020). These timely measures are the first
of their kind in China after an infectious disease pandemic and have greatly contributed to the
containment of the pandemic in China (Zhang et al. 2020a). The Canadian government offered
similar mental health support to its residents and provided easy-to-implement tips for fostering
resilience (Government of Yukon 2020). Mental health professionals in the United States also
advocated for reimbursement for the use of telehealth services in order to increase accessibility of
mental health services, especially for older adults (Lepkowsky 2020). Professional organizations
such as the American Psychological Association, British Psychological Society, and Chinese
Psychological Society also initiated programs to help those in need and made mental health
resources accessible to the general public. By working collaboratively, professional organizations,
mental health professionals, and national governments can coordinate available resources and
distribute them efficiently and in a timely manner to meet the needs of different groups of people.

Fostering Prosocial Ventures

Management research has found that, even during difficult times such as after natural disasters,
prosocial ventures, especially those established by locals, can mobilize available resources to help
relieve suffering and build resilience in multiple ways (Williams & Shepherd 2016). Since the
outbreak of COVID-19 in China, community-based voluntary activities initiated by locals, non-
profit organizations, and social ventures have greatly contributed to the fight against COVID-19
by coproducing emergent services in alliance with government organizations (Miao et al. 2021).
In countries such as the United Kingdom and the United States, a variety of prosocial ventures
were established by local community members to help vulnerable populations during the pan-
demic. People also voluntarily joined mutual aid groups to help those in need (Butler 2020, Van
Brown 2020). Prosocial ventures like these provide opportunities for people to show empathy and
compassion for others and to build an upward social spiral of positive acts and emotions. These
prosocial ventures greatly mitigated the negative impacts of the COVID-19 pandemic on many
people’s lives, especially vulnerable populations.
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Addressing Mental Health Inequalities

As the COVID-19 pandemic continues to progress, a growing concern is that it might widen
preexisting inequalities in physical and mental health around the world (Mishra et al. 2021, D.B.
O’Connor et al. 2020). For example, research based on multiple longitudinal surveys conducted
in the United Kingdom found that those with prepandemic mental health issues were more likely
to experience healthcare disruptions (e.g., delays in accessing medication), economic disruptions
(e.g., loss of income and unemployment), and clusters of disruptions across domains (Di Gessa
et al. 2021). Another line of research using the UK Household Longitudinal Study to compare
socioeconomic inequality among those experiencing psychological distress during the first wave
of the COVID-19 pandemic found that the mental health impacts of COVID-19 are unequally
distributed: Preexisting inequalities in chronic health conditions, housing conditions, and neigh-
borhood characteristics increasingly contributed to socioeconomic inequalities in psychological
distress (Davillas & Jones 2021). Given the prepandemic inequalities in mental health services
around the world (Chui et al. 2021, Lawrence & Kisely 2010, Ngui et al. 2010, Public Health
England 2018), the continuation of the COVID-19 pandemic and associated containment mea-
sures, including lockdown, social distancing, and self-isolation, might exacerbate prepandemic in-
equalities in physical and mental health among vulnerable groups, especially those living in areas
deprived of employment opportunities, healthcare, or affordable housing (Davillas & Jones 2021,
Di Gessa et al. 2021, D.B. O’Connor et al. 2020).

Inequalities in mental health services and other relevant domains are likely a pressing chal-
lenge for countries to cultivate resilience during and after COVID-19. Coordinated efforts to
build resilience, other than taking measures to increase the accessibility of mental health services
for the general public, should pay special attention to address the needs of vulnerable groups
across domains (e.g., physical health, mental health, economic hardships, social support). For ex-
ample, although initiatives for digital mental health services greatly increase the accessibility of
mental health resources, specific arrangements should be implemented to address the barriers
to access faced by vulnerable groups. The research of Bonanno and colleagues (2007) after the
9/11 terrorist attack in New York revealed that demographics (e.g., gender, chronic diseases),
resources (e.g., income level, social support), and experiences of life stress (e.g., prior or recent
stressful events) were significant predictors of resilience and that strategies targeting changeable
risk factors across multiple levels are needed to foster resilience. Because people with preexist-
ing mental health issues are more likely to experience disruptions in multiple domains (Di Gessa
et al. 2021), comprehensive support programs should be carried out to address disparities in men-
tal health and other relevant domains. Charities (e.g., Center for Mental Health in the United
Kingdom) and professional organizations (e.g., American Psychological Association,Chinese Psy-
chological Society) have already appealed to governments to address racial and ethnic disparities in
mental health status and mental health care. Governments can also coordinate resources to train
qualified mental health professionals to provide culturally and linguistically competent services
to racial and ethnic minorities, to increase the availability of culturally appropriate services, and
to fund research to gain a deeper understanding of the predictors of resilience among racial and
ethnicminorities and develop culturally sensitive interventions to cultivate resilience among them.

FUTURE DIRECTIONS

As research on resilience has accumulated during the past few decades, there is an increasing con-
sensus that an integrative approach, which includes affective, psychological, and social processes
across intrapersonal, interpersonal, organizational, community, and national levels and from the
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life span and transgenerational perspectives, is needed to draw a complete picture of resilience
(Ong et al. 2009,Zautra et al. 2008b). Similar to amultilevel and holistic approach,which is needed
for understanding the determinants, facilitators, underlying mechanisms, and consequences of
resilience, a holistic, multimodal, and interdisciplinary perspective is needed to develop cultur-
ally sensitive, population-targeted, locally implementable, scalable, and sustainable interventions
to foster resilience among both the general population and vulnerable groups during and after
COVID-19. Below, we highlight some priorities for future research on cultivating resilience in
response to pandemics of emerging infectious diseases.

Understanding the Long-Term Downstream Consequences of and Developing
Adaptive and Flexible Responses to the COVID-19 Pandemic

With more than 217 million infections and more than 4.51 million deaths around the world,
the impacts of the COVID-19 pandemic are unprecedented and widespread, encompassing eco-
nomic, health, psychological, and social domains and crossing all ages, genders, races, and ethnic-
ities (Holmes et al. 2020, D.B. O’Connor et al. 2020). As the COVID-19 pandemic continues to
spread in many countries due to new variants of the SARS-CoV-2 (severe acute respiratory syn-
drome coronavirus 2) virus and higher transmission rates, continuous efforts and resources must
be deployed to fully understand the far-reaching downstream consequences of the pandemic and
associated containment strategies. Specifically, more research is needed to capture the long-term
impacts of the pandemic on people’s physical and mental health, economic status, interpersonal
and intergroup relationships, and social inequalities and cohesion. As the stress induced by the
COVID-19 pandemic is likely to vary depending on the stage of the pandemic, the perceived risk
of infection, the severity of the pandemic in one’s community or country, the experience of eco-
nomic and health disruptions, and one’s health status, people’s responses to the pandemic should
also be adaptive and flexible. More research is also needed on how to develop and cultivate reg-
ulatory flexibility, as proposed by Bonanno & Burton (2013), in response to traumatic events,
including being sensitive to the sociocultural contexts in which one lives, developing a diverse
repertoire of regulatory strategies both during and after the COVID-19 pandemic, being respon-
sive to feedback, and monitoring and modifying regulatory strategies accordingly in individual
and collective efforts to cope with the stress induced by COVID-19 and its associated disruptions
to people’s everyday lives.

Developing an Integrative, Multilevel, and Multidisciplinary Framework
for Fostering Resilience

Although research on resilience has increased during the past few decades, there remains a lack of
consensus on the conceptualization and measurement of resilience and an integrative framework
for understanding multilevel factors that may influence the development and maintenance of re-
silience during challenging times (Bonanno et al. 2007, Luthar et al. 2000).With the advancement
of research on resilience in psychology, mental health, and psychiatry, individual-level predictors
(e.g., demographics, coping styles) of resilience are relatively well understood; however, research
on resilience at the family, organizational, community, national, or population level is relatively
rare (Bonanno et al. 2007, 2010; D.B.O’Connor et al. 2020).Given that researchers frommultiple
disciplines, including developmental psychology (Luthar et al. 2000), personality psychology
(Ong et al. 2009), clinical psychology and mental health (Bonanno 2004, Holmes et al. 2020,
Tedeschi & Calhoun 1996, Zautra et al. 2008b), community development (Zautra et al. 2008a),
and business and management (Williams & Shepherd 2016), have provided insights into the
factors that may enhance or impede resilience, an integrative and multidisciplinary framework
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for cultivating resilience is needed in future research to accommodate findings on resilience
from different levels and fields (Holmes et al. 2020, Kola et al. 2021, D.B. O’Connor et al.
2020) and also to provide opportunities for cross-fertilization among different lines of research
on resilience. Such a framework for understanding resilience would also help us gain a deeper
and more comprehensive understanding of the underlying mechanisms of resilience. Advances
in this direction will have implications for informing the development and implementation of
integrative and multidisciplinary evidence-based public health practices to foster resilience in
families, organizations, and communities around the world.

Taking a Life Span Perspective on Cultivating Resilience

As the COVID-19 pandemic is likely to coexist with human beings for a long time, as well as
have long-lasting and widespread impacts on individual mental health, family functioning, and
socioeconomic recovery, we need to take a life span perspective on cultivating resilience. Many
people who have lost their jobs during the pandemic now face enormous economic hardship.
Such economic hardship has not only short-term psychological consequences, such as increasing
levels of emotional distress, but also long-term impact on interpersonal relationships, parenting
behaviors, family functioning, and intergenerational implications for the mental health of future
generations (Donnellan et al. 2009, Prime et al. 2020). Therefore, there is an urgent need to
mitigate the negative impacts of COVID-19 among people at different developmental stages
(e.g., children and adolescents, middle-aged adults, older adults) to improve adjustment and
foster resilience. Future research using longitudinal study designs would be valuable to test
more broadly the adaptive functions of positive psychology–based interventions (e.g., positive
emotions, character strengths) during COVID-19 on the basis of the broaden-and-build theory
developed by Fredrickson (2004, 2013) and the advancement of positive psychology (Waters et al.
2021). Future research is also needed to explore how lifestyle changes induced by COVID-19 may
be related to different sociodemographic characteristics (e.g., gender, age, race, ethnicity, health
status). For example, researchers advocated protecting the health of older adults by integrating a
life course model into societies’ responses and communities’ rebuilding efforts both during and
after the pandemic ( Jowell et al. 2020).

Developing Scalable and Cost-Effective Interventions for Increasing Resilience

There is a growing need for scalable and cost-effective interventions that enhance people’s re-
silience, especially during emerging situations and challenging times. Given that the target pop-
ulations of resilience-enhancing interventions are likely to vary across developmental stages and
sociocultural backgrounds and that the pathways to resilience are usually multimodal, a systematic
approach is needed to develop precise interventions at all levels, from individual, organizational,
and community levels to national and global levels (Kola et al. 2021). Although some small-scale
resilience-enhancing interventions have been developed and evaluated across different cultural
backgrounds (Leve et al. 2009,Wolchik et al. 2009,Zautra et al. 2008b), future efforts should coor-
dinate insights from different perspectives and disciplines to increase the synergistic effects ofmul-
tilevel mechanistically driven intervention programs. As the impacts of the COVID-19 pandemic
on people’s physical andmental health continue to unfold, ecological momentary assessment tech-
niques could help researchers understand the processes underlying resilience at the individual level
and when, where, and under what context resilience is demonstrated (Shiffman et al. 2008).With
advantages for data collection, realism, experimental control, adaptability, and mobility, virtual
reality could also be used as a research tool to develop and evaluate strategies for cultivating re-
silience among people with different demographic and psychological characteristics in a variety of
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social environments (Martingano & Persky 2021). Further improvements to technological tools
such as ecological momentary assessment, virtual reality, and digital technologies for providing re-
mote mental health services would be promising for increasing ease of use and service availability,
reducing cost, and improving efficiency and efficacy of resilience interventions. Of course, efforts
should also be made to reduce existing disparities in accessing services for cultivating resilience.

CONCLUSIONS

During the past several decades, research on resilience has increased attention from scholars
across many research areas, including developmental psychology, personality psychology, clini-
cal psychology, positive psychology, community development, organizational management, and
public health. Findings from different disciplines have enriched our understanding of the defi-
nition, influential factors, and consequences of resilience across multiple levels. However, with
the widespread impact of pandemics on people’s physical and mental health, as well as the new
impact of infodemics, there is an urgent call for more in-depth research to enhance resilience
among people, especially through the use of cross-disciplinary approaches to understand complex
underlying mechanisms of resilience and advanced technologies to develop scalable and effective
interventions. For example, there is an increasing demand for developing resilience interventions
tailored to a target population, context, and sociocultural background. To achieve this goal, we
must take an interdisciplinary perspective on resilience development and take initiatives to im-
prove resilience across multiple levels using a systematic approach. Coordinated efforts are not
only essential for dealing with emerging challenges (e.g., the COVID-19 pandemic) in the short
term but also pivotal for increasing pandemic preparedness, improving psychological well-being,
and promoting social harmony in the long term.

SUMMARY POINTS

1. Although the COVID-19 pandemic has widely affected people’s physical and mental
health around the world, past research indicates that resilience would likely be the modal
response among the majority of the population.

2. As resilience is predicted by multiple levels of predictors, from individual and organi-
zational levels to community and national levels, the socioecological perspective is in-
formative for developing and implementing comprehensive interventions to cultivate
resilience among people during and after the COVID-19 pandemic.

3. Individual-level strategies to build resilience include increasing engagement in and ad-
herence to health-protective behaviors and harnessing the power of behavioral sciences–
based practices to promote behavior change and cognitive and emotional resilience
through positive psychology–based interventions during the COVID-19 pandemic.

4. Organizational level strategies to cultivate resilience include mobilizing organizational
resources to enhance organizational support, taking initiatives to improve and maintain
employee well-being, and providing timely support for employees’ career development.

5. Strengthening social capital, enhancing solidarity, and fostering meaning in life from a
sociocultural perspective are community-level strategies for building resilience.

6. National level strategies to foster resilience include building trust and enhancing soli-
darity, cultivating resilience leadership, providing timely mental health services to those
in need, fostering prosocial ventures, and addressing mental health inequalities in the
responses to COVID-19.
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FUTURE ISSUES

1. With the accumulation of research on resilience during the past few decades, there is
an increasing need for an integrative approach, which includes affective, psychological,
and social processes across intrapersonal, interpersonal, organizational, community, and
national levels and from the life span and transgenerational perspectives, to draw a more
complete picture of resilience.

2. More research is needed to further understand both the short-term and the long-term
downstream consequences of the COVID-19 pandemic on mental health and to develop
adaptive and flexible responses to COVID-19.

3. As the impacts of the COVID-19 pandemic continue to unfold, future research should
take a life span perspective to mitigate the negative impacts of COVID-19 among people
at different developmental stages to improve adjustment and foster resilience.

4. With the advancement of research on resilience from relevant disciplines, a holistic,
multilevel, and interdisciplinary perspective is needed to develop culturally sensitive,
population-targeted, locally implementable, cost-effective, scalable, and sustainable in-
terventions to foster resilience among both the general population and vulnerable groups
during and after COVID-19.

5. Future research should also take advantage of the advancements in digital technolo-
gies to develop, deliver, and evaluate strategies for cultivating resilience among peo-
ple with different demographic and psychological characteristics in a variety of social
environments.

DISCLOSURE STATEMENT

The authors are not aware of any affiliations, memberships, funding, or financial holdings that
might be perceived as affecting the objectivity of this review.

ACKNOWLEDGMENTS

We thank the International Institute of Spatial Lifecourse Epidemiology (ISLE) for research sup-
port, theHundredTalents ProgramResearch Initiation Fund fromZhejiangUniversity, the Lead-
ing Innovative and Entrepreneur Team Introduction Program of Zhejiang (2019R01007), andMr.
Anran Wang for his assistance with editing the references.

LITERATURE CITED

Abdelrahman M. 2020. Personality traits, risk perception, and protective behaviors of Arab residents of Qatar
during the COVID-19 pandemic. Int. J. Mental Health Addict. 2020:1–12

AkandeOW,Akande TM. 2020.COVID-19 pandemic: a global health burden.Niger. Postgrad.Med. J. 27:147–
55

Barnard H. 2020. Another pandemic in Africa: weak healthcare, strong leadership, and collective action in
Africa’s COVID-19 response.Manag. Organ. Rev. 16:753–59

Barrios JM, Hochberg Y. 2020. Risk perception through the lens of politics in the time of the COVID-19 pandemic.
NBER Work. Pap. w27008

www.annualreviews.org • Cultivating Resilience During the COVID-19 Pandemic 591



Barzilay R, Moore TM, Greenberg DM, DiDomenico GE, Brown LA, et al. 2020. Resilience, COVID-19-
related stress, anxiety and depression during the pandemic in a large population enriched for healthcare
providers. Transl. Psychiatry 10(1):291

Betsch C. 2020. How behavioural science data helps mitigate the COVID-19 crisis.Nat. Hum. Behav. 4:438
Betsch C, Korn L, Sprengholz P, Felgendreff L, Eitze S, et al. 2020. Social and behavioral consequences of

mask policies during the COVID-19 pandemic. PNAS 117:21851–53
Bilotta I, Cheng SK, Ng LC, Corrington AR, Watson I, et al. 2020. Softening the blow: incorporating em-

ployee perceptions of justice into best practices for layoffs during the COVID-19 pandemic. Behav. Sci.
Policy 6(2):69–75

Bonanno GA. 2004. Loss, trauma, and human resilience: Have we underestimated the human capacity
to thrive after extremely aversive events? Am. Psychol. 59:20–28

An early review
demonstrating that
resilience is more
common than expected.

Bonanno GA, Brewin CR, Kaniasty K, La Greca AM. 2010. Weighing the costs of disaster: consequences,
risks, and resilience in individuals, families, and communities. Psychol. Sci. Public Interest 11(1):1–49

Bonanno GA, Burton CL. 2013. Regulatory flexibility: an individual differences perspective on coping
and emotion regulation. Perspect. Psychol. Sci. 8(6):591–612

The first review to
introduce the concept
of regulatory flexibility
in response to traumatic
events.

Bonanno GA, Galea S, Bucciarelli A, Vlahov D. 2007. What predicts psychological resilience after disaster?
The role of demographics, resources, and life stress. J. Consult. Clin. Psychol. 75(5):671–82

Bonanno GA, Westphal M, Mancini AD. 2011. Resilience to loss and potential trauma. Annu. Rev.
Clin. Psychol. 7:511–35Influential review on

multiple predictors of
resilience and the
potential of
resilience-building
interventions.

Bourassa KJ, Sbarra DA, Caspi A, Moffitt TE. 2020. Social distancing as a health behavior: County-level
movement in the United States during the COVID-19 pandemic is associated with conventional health
behaviors. Ann. Behav. Med. 54:548–56

Brassai L, Piko BF, Steger MF. 2015. A reason to stay healthy: the role of meaning in life in relation to physical
activity and healthy eating among adolescents. J. Health Psychol. 20:473–82

Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, et al. 2020. The psychological impact of
quarantine and how to reduce it: rapid review of the evidence. Lancet 395:912–20The first review of the

psychological impacts of
quarantine and ways to
reduce them.

Broomell SB, Chapman GB, Downs JS. 2020. Psychological predictors of prevention behaviors during the
COVID-19 pandemic. Behav. Sci. Policy 6(2):43–50

Bryant RA. 2015. Dismantling and integrating the levels of resilience. Psychol. Inq. 26:170–73
Butler P. 2020. Covid-19 mutual aid: how to help vulnerable people near you. The Guardian, Mar. 16. https://

www.theguardian.com/world/2020/mar/16/covid-19-mutual-aid-how-to-help-the-vulnerable-
near-you

Cai Q, Ye J. 2020. Is China’s emergency management system resilient against the COVID-19 pandemic?
Manag. Organ. Rev. 16:991–95

Cai Y. 2020. Renaissance of resilience: a buzzword or a new ideal?Manag. Organ. Rev. 16:976–80
Campos-Mercade P, Meier A, Schneider F, Wengström E. 2020. Prosociality predicts health behaviors during

the COVID-19 pandemic. Work. Pap. 346, Dep. Econ., Univ. Zurich, Switz. https://ssrn.com/abstract=
3604094

Chen R, Sun C, Chen J-J, Jen H-J, Kang XL, et al. 2021. A large-scale survey on trauma, burnout, and post-
traumatic growth among nurses during the COVID-19 pandemic. Int. J.Ment.Health Nurs. 30(1):102–16

Chen S, Bonanno GA. 2020. Psychological adjustment during the global outbreak of COVID-19: a resilience
perspective. Psychol. Trauma 12(S1):S51–54

Chui Z, Gazard B, MacCrimmon S, Harwood H, Downs J, et al. 2021. Inequalities in referral pathways
for young people accessing secondary mental health services in south east London. Eur. Child. Adolesc.
Psychiatry 30(7):1113–28

Dai Y,Hu G, Xiong H,Qiu H, Yuan X. 2020. Psychological impact of the coronavirus disease 2019 (COVID-
19) outbreak on healthcare workers in China. medRxiv 20030874. https://doi.org/10.1101/2020.03.
03.20030874

Daly M, Sutin AR, Robinson E. 2020. Longitudinal changes in mental health and the COVID-19 pandemic:
evidence from the UK Household Longitudinal Study. Psychol. Med. 2020:1–10

Dan Z. 2020. China adopts non-contact free consultation to help the public cope with the psychological
pressure caused by new coronavirus pneumonia. Asian J. Psychiatry 52:102093

592 Zhang • Yang • Jia

https://www.theguardian.com/world/2020/mar/16/covid-19-mutual-aid-how-to-help-the-vulnerable-near-you
https://ssrn.com/abstract=3604094
https://doi.org/10.1101/2020.03.03.20030874


Davillas A, Jones AM. 2021. The first wave of the COVID-19 pandemic and its impact on socioeconomic
inequality in psychological distress in the UK.Health Econ. 30(7):1668–83

Delle Fave A. 2014. Well-being in times of crisis: interdisciplinary evidence and policy implications.
J. Happiness Stud. 15:119–23

Di Gessa G, Maddock J, Green MJ, Thompson EJ, McElroy E, et al. 2021. Pre-pandemic mental
health and disruptions to healthcare, economic, and housing outcomes during COVID-19: evi-
dence from 12 UK longitudinal studies. medRxiv 21254765. https://doi.org/10.1101/2021.04.01.
21254765

An early empirical
analysis of mental health
inequalities during the
COVID-19 pandemic.

Donnellan MB, Conger KJ, McAdams KK, Neppl TK. 2009. Personal characteristics and resilience to eco-
nomic hardship and its consequences: conceptual issues and empirical illustrations. J. Personal. 77:1645–
76

Duchek S. 2020. Organizational resilience: a capability-based conceptualization. Bus. Res. 13:215–46
Fan Y, Yang S, Jia P. 2020. Preferential tax policies: an invisible hand behind preparedness for public health

emergencies. Int. J. Health Policy Manag. In press. https://doi.org/10.34172/IJHPM.2020.139
Fetzer TR, Witte M, Hensel L, Jachimowicz J, Haushofer J, et al. 2020. Global behaviors and perceptions at the

onset of the COVID-19 pandemic. NBER Work. Pap. w27082
Fletcher D, Sarkar M. 2013. Psychological resilience: a review and critique of definitions, concepts,

and theory. Eur. Psychol. 18(1):12–23
A comprehensive review
of the definitions,
concepts, and theory of
resilience.

Fredrickson BL. 2004.The broaden-and-build theory of positive emotions.Philos. Trans. R. Soc. B 359:1367–77
Fredrickson BL. 2013. Positive emotions broaden and build. Adv. Exp. Soc. Psychol. 47:1–53
Gadarian SK, Goodman SW, Pepinsky TB. 2021. Partisanship, health behavior, and policy attitudes in the

early stages of the COVID-19 pandemic. PLOS 16(4):e0249596
Gallo LC, Penedo FJ, Espinosa de los Monteros K, Arguelles W. 2009. Resiliency in the face of disadvantage:

Do Hispanic cultural characteristics protect health outcomes? J. Personal. 77:1707–46
Gao J, Zheng P, Jia Y, Chen H,Mao Y, et al. 2020. Mental health problems and social media exposure during

COVID-19 outbreak. PLOS ONE 15:e0231924
García-Fernández L, Romero-Ferreiro V, López-Roldán PD, Padilla S, Calero-Sierra I, et al. 2020. Mental

health impact of COVID-19 pandemic on Spanish healthcare workers. Psychol Med. 2020:1–3
Gelfand MJ, Jackson JC, Pan X, Nau D, Pieper D, et al. 2021. The relationship between cultural tightness–

looseness and COVID-19 cases and deaths: a global analysis. Lancet Planet. Health 5(3):e135–44
Ghebreyesus TA. 2020. Addressing mental health needs: an integral part of COVID-19 response. World

Psychiatry 19:129–30
Gillespie N, Searle R, Gustafsson S, Hailey VH. 2020. Preserving employee trust during crisis. Behav. Sci.

Policy 6:1–10
Giustiniano L,CunhaM, Simpson A, Rego A,Clegg S. 2020. Resilient leadership as paradox work: notes from

COVID-19.Manag. Organ. Rev. 16:971–75
Glanz K, Bishop DB. 2010. The role of behavioral science theory in development and implementation of

public health interventions. Annu. Rev. Public Health 31:399–418
Glass TA, McAtee MJ. 2006. Behavioral science at the crossroads in public health: extending horizons, envi-

sioning the future. Soc. Sci. Med. 62:1650–71
Golden SD, Earp JAL. 2012. Social ecological approaches to individuals and their contexts: twenty years of

Health Education & Behavior health promotion interventions.Health Educ. Behav. 39:364–72
Golden SD,McLeroy KR,Green LW,Earp JAL, Lieberman LD. 2015.Upending the social ecological model

to guide health promotion efforts toward policy and environmental change. Health Educ. Behav. 42:8S–
14S

Government of Yukon. 2020. Demonstrating resilience during the pandemic (COVID19). Government of
Yukon, Canada. https://yukon.ca/sites/yukon.ca/files/hss/hss-imgs/hss-resilience_during_covid-
19_pandemic.pdf

Hannigan TR, Wang MS, Steele CWJ, Seidel MDL, Cervantes E, Jennings PD. 2020. A community-based
sociocultural network approach to controlling COVID-19 contagion: seven suggestions for improving
policy. Behav. Sci. Policy 6(2):123–36

www.annualreviews.org • Cultivating Resilience During the COVID-19 Pandemic 593

https://doi.org/10.1101/2021.04.01.21254765
https://doi.org/10.34172/IJHPM.2020.139
https://yukon.ca/sites/yukon.ca/files/hss/hss-imgs/hss-resilience_during_covid-19_pandemic.pdf


Hao K, Basu T. 2020. The coronavirus is the first true social-media “infodemic.” MIT Technol. Rev.,
Feb. 12. https://www.technologyreview.com/s/615184/the-coronavirus-is-the-first-true-social-
media-infodemic/

Hart KE,Wilson TL, Hittner JB. 2006. A psychosocial resilience model to account for medical well-being in
relation to sense of coherence. J. Health Psychol. 11:857–62

Helliwell JF,HuangH,Wang S. 2014. Social capital and well-being in times of crisis. J.Happiness Stud.15:145–
62

Hill PL, Edmonds GW, Hampson SE. 2019. A purposeful lifestyle is a healthful lifestyle: linking sense of
purpose to self-rated health through multiple health behaviors. J. Health Psychol. 24:1392–400

Ho SM, Chan CL, Ho RT. 2004. Posttraumatic growth in Chinese cancer survivors. Psycho-Oncol. 13:377–89
Holmes EA, O’Connor RC, Perry VH, Tracey I,Wessely S, et al. 2020. Multidisciplinary research pri-

orities for the COVID-19 pandemic: a call for action for mental health science. Lancet Psychiatry
7(6):547–60

A timely review on
multidisciplinary
research priorities to
address the mental
health impacts of
COVID-19.

Hooker SA, Masters KS. 2016. Purpose in life is associated with physical activity measured by accelerometer.
J. Health Psychol. 21:962–71

Hu J, He W, Zhou K. 2020. The mind, the heart, and the leader in times of crisis: How and when COVID-
19-triggered mortality salience relates to state anxiety, job engagement, and prosocial behavior. J. Appl.
Psychol. 105:1218

Iani L, Lauriola M, Angeramo A-R, Malinconico E, Porcelli P. 2020. Sense of meaning influences mental
functioning in chronic renal patients. J. Health Psychol. 25:1978–88

Jacobides MG, Lang N, von Szczepanski K. 2020.When the default just won’t do: resilience as the new com-
petitive driver.Manag. Organ. Rev. 16:741–46

Jia P. 2021. Obesogenic environment and childhood obesity.Obes. Rev. 22(S1):e13162
Jia P, Yang S. 2020. Are we ready for a new era of high-impact and high-frequency epidemics? Nature

580(7803):321
Jowell A, Carstensen LL, Barry M. 2020. A life-course model for healthier ageing: lessons learned during the

COVID-19 pandemic. Lancet Healthy Longev. 1:e9–10
Kalaitzaki AE, Tamiolaki A, Rovithis M. 2020. The healthcare professionals amidst COVID-19 pandemic:

a perspective of resilience and posttraumatic growth. Asian J. Psychiatry 52:102172
Keyes CL. 2009. The Black–White paradox in health: flourishing in the face of social inequality and discrim-

ination. J. Personal. 77:1677–706
Kola L, Kohrt BA, Hanlon C, Naslund JA, Sikander S, et al. 2021. COVID-19 mental health impact

and responses in low-income and middle-income countries: reimagining global mental health.
Lancet Psychiatry 8(6):535–50

An overview of mental
health impacts of
COVID-19 and a call
for improving global
mental health.

Labrague LJ. 2021. Psychological resilience, coping behaviours and social support among health care workers
during the COVID-19 pandemic: a systematic review of quantitative studies. J.Nurs.Manag. 29(7):1893–
905

Lai J, Ma S, Wang Y, Cai Z, Hu J, et al. 2020. Factors associated with mental health outcomes among health
care workers exposed to coronavirus disease 2019. JAMA Netw. Open 3:e203976

Lawrence D, Kisely S. 2010. Inequalities in healthcare provision for people with severe mental illness.
J. Psychopharmacol. 24(4 Suppl.):61–68

Lepkowsky CM. 2020. Telehealth reimbursement allows access to mental health care during COVID-19.Am.
J. Geriatr. Psychiatry 28:898–99

Leve LD,Fisher PA,Chamberlain P. 2009.Multidimensional treatment foster care as a preventive intervention
to promote resiliency among youth in the child welfare system. J. Personal. 77:1869–902

Levine RV, Reysen S, Ganz E. 2008. The kindness of strangers revisited: a comparison of 24 US cities. Soc.
Indic. Res. 85:461–81

Liu M, Zhang H, Huang H. 2020. Media exposure to COVID-19 information, risk perception, social and
geographical proximity, and self-rated anxiety in China. BMC Public Health 20:1649

Liu S, Yang L, Zhang C, Xiang Y-T, Liu Z, et al. 2020. Online mental health services in China during the
COVID-19 outbreak. Lancet Psychiatry 7:e17–18

Lu JG, Jin P, English AS. 2021. Collectivism predicts mask use during COVID-19. PNAS
118(23):e2021793118

594 Zhang • Yang • Jia

https://www.technologyreview.com/s/615184/the-coronavirus-is-the-first-true-social-media-infodemic/


Luceño-Moreno L, Talavera-Velasco B, García-Albuerne Y, Martín-García J. 2020. Symptoms of posttrau-
matic stress, anxiety, depression, levels of resilience and burnout in Spanish health personnel during the
COVID-19 pandemic. Int. J. Environ. Res. Public Health 17:5514

Luo M, Zhang D, Shen P, Yin Y, Yang S, Jia P. 2021. COVID-19 lockdown and social capital changes among
youths in China. Int. J. Health Policy Manag. In press. https://doi.org/10.34172/IJHPM.2021.17

Luthar SS, Cicchetti D, Becker B. 2000. The construct of resilience: a critical evaluation and guidelines for
future work. Child Dev. 71:543–62

Martingano AJ, Persky S. 2021. Virtual reality expands the toolkit for conducting health psychology research.
Soc. Personal. Psychol. Compass 15(7):e12606

Masten AS. 2015. Pathways to integrated resilience science. Psychol. Inq. 26:187–96
MiaoQ, Schwarz S, Schwarz G. 2021. Responding to COVID-19: community volunteerism and coproduction

in China.World Dev. 137:105128
Michie S, Atkins L, West R. 2014. The Behaviour Change Wheel: A Guide to Designing Interventions. London:

Silverback Publishing
Michie S, van Stralen MM, West R. 2011. The Behaviour Change Wheel: a new method for characterizing

and designing behaviour change interventions. Implement. Sci. 6:42
Michie S, West R, Amlôt R. 2020. Behavioural strategies for reducing covid-19 transmission in the

general population. BMJ Opin. Blog, Mar. 3. https://blogs.bmj.com/bmj/2020/03/03/behavioural-
strategies-for-reducing-covid-19-transmission-in-the-general-population/

Mishra V, Seyedzenouzi G, Almohtadi A, Chowdhury T, Khashkhusha A, et al. 2021. Health inequalities
during COVID-19 and their effects on morbidity and mortality. J. Healthc. Leadersh. 13:19–26

Mobekk H, Stokke L. 2020. Nudges emphasizing social norms increased hospital visitors’ hand sanitizer use.
Behav. Sci. Policy 6(2):51–57

Myers CG. 2020. Vicarious learning in the time of coronavirus. Behav. Sci. Policy 6(2):153–61
National Health Commission of China. 2020a.Measures to improve the working conditions and wellbeing of med-

ical personnel during the COVID-19 pneumonia epidemic. Feb. 12. http://www.gov.cn/zhengce/content/
2020-02/11/content_5477399.htm (in Chinese)

National Health Commission of China. 2020b. The guideline of psychological crisis interven-
tion for COVID-19 pneumonia epidemic. Jan. 27. http://www.nhc.gov.cn/jkj/s3577/202001/
6adc08b966594253b2b791be5c3b9467.shtml (in Chinese)

Nault KA, Rogers BA, Sezer O, Klein N. 2020. Behavioral insights for minimizing loneliness during the
COVID-19 pandemic. Behav. Sci. Policy 6(2):123–36

NEJM. 2020. Dying in a leadership vacuum.New Engl. J. Med. 383:1479–80
Ngui EM, Khasakhala L, Ndetei D, Roberts LW. 2010. Mental disorders, health inequalities and ethics:

a global perspective. Int. Rev. Psychiatry 22(3):235–44
Niemiec RM. 2020. Six functions of character strengths for thriving at times of adversity and opportunity:

a theoretical perspective. Appl. Res. Qual. Life 15:551–72
O’Connor DB, Aggleton JP, Chakrabarti B, Cooper CL, Creswell C, et al. 2020. Research priorities for the

COVID-19 pandemic and beyond: a call to action for psychological science. Br. J. Psychol. 111(4):603–29
O’Connor DB, Thayer JF, Vedhara K. 2021. Stress and health: a review of psychobiological processes. Annu.

Rev. Psychol. 72:663–88
O’Connor RC, Wetherall K, Cleare S, McClelland H, Melson AJ, et al. 2021. Mental health and well-being

during the COVID-19 pandemic: longitudinal analyses of adults in the UK COVID-19 Mental Health
& Wellbeing study. Br. J. Psychiatry 218(6):326–33

Oishi S. 2014. Socioecological psychology. Annu. Rev. Psychol. 65:581–609 The first comprehensive
review on
socioecological
psychology.

Oishi S, Koo M, Buttrick NR. 2019. The socioecological psychology of upward social mobility. Am. Psychol.
74:751–63

Ong AD, Bergeman CS, Bisconti TL, Wallace KA. 2006. Psychological resilience, positive emotions, and
successful adaptation to stress in later life. J. Personal. Soc. Psychol. 91:730–49

Ong AD, Bergeman CS, Boker SM. 2009. Resilience comes of age: defining features in later adulthood.
J. Personal. 77:1777–804

Palmiter D, Alvord M, Dorlen R, Comas-Diaz L, Luthar SS, et al. 2012. Building your resilience. American
Psychological Association. https://www.apa.org/topics/resilience

www.annualreviews.org • Cultivating Resilience During the COVID-19 Pandemic 595

https://doi.org/10.34172/IJHPM.2021.17
https://blogs.bmj.com/bmj/2020/03/03/behavioural-strategies-for-reducing-covid-19-transmission-in-the-general-population/
http://www.gov.cn/zhengce/content/2020-02/11/content_5477399.htm
http://www.nhc.gov.cn/jkj/s3577/202001/6adc08b966594253b2b791be5c3b9467.shtml
https://www.apa.org/topics/resilience


Panter-Brick C. 2014. Health, risk, and resilience: interdisciplinary concepts and applications. Annu. Rev.
Anthropol. 43:431–48

PeConga EK, Gauthier GM, Holloway A,Walker RSW, Rosencrans PL, et al. 2020. Resilience is spreading:
mental health within the COVID-19 pandemic. Psychol. Trauma 12:S47–48

Perrigino MB, Raveendhran R. 2020. Managing remote workers during quarantine: insights from organiza-
tional research on boundary management. Behav. Sci. Policy 6(2):87–94

Pietrzak RH, Tsai J, Southwick SM. 2021. Association of symptoms of posttraumatic stress disorder with
posttraumatic psychological growth among US veterans during the COVID-19 pandemic. JAMA Netw.
Open 4(4):e214972

Preti E, Di Mattei V, Perego G, Ferrari F,Mazzetti M, et al. 2020. The psychological impact of epidemic and
pandemic outbreaks on healthcare workers: rapid review of the evidence. Curr. Psychiatry Rep. 22(8):43

Prime H, Wade M, Browne DT. 2020. Risk and resilience in family well-being during the COVID-19 pan-
demic. Am. Psychol. 75:631–43

Public Health England. 2018.Health matters: reducing health inequalities in mental illness.GOV.UK.Dec. 18.
https://www.gov.uk/government/publications/health-matters-reducing-health-inequalities-in-
mental-illness/health-matters-reducing-health-inequalities-in-mental-illness

Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. 2020. A nationwide survey of psychological distress among
Chinese people in the COVID-19 epidemic: implications and policy recommendations. Gen. Psychiatry
33:e100213

Qu T, Bao X, Lin M. 2020. More students choose to major in medicine after experiencing the COVID-
19 pandemic. Xinhua News, Sep. 3. http://www.xinhuanet.com/politics/2020-09/03/c_1126449016.
htm (in Chinese)

Reupert A. 2017. A socio-ecological framework for mental health and well-being.Adv. Ment. Health 15:105–7
Rosenberg AR. 2020. Cultivating deliberate resilience during the coronavirus disease 2019 pandemic. JAMA

Pediatr. 174:817–18
Rush CL, Hooker SA, Ross KM, Frers AK, Peters JC, Masters KS. 2019. Brief report: Meaning in life is

mediated by self-efficacy in the prediction of physical activity. J. Health Psychol. 26(5):753–57
Schwartz C, Meisenhelder JB, Ma Y, Reed G. 2003. Altruistic social interest behaviors are associated with

better mental health. Psychosom. Med. 65:778–85
Shechter A, Diaz F, Moise N, Anstey DE, Ye S, et al. 2020. Psychological distress, coping behaviors, and

preferences for support among New York healthcare workers during the COVID-19 pandemic. Gen.
Hosp. Psychiatry 66:1–8

Sheeran P,Webb TL. 2016. The intention–behavior gap. Soc. Personal. Psychol. Compass 10:503–18
Shiffman S, Stone AA, Hufford MR. 2008. Ecological momentary assessment.Annu. Rev. Clin. Psychol. 4:1–32
Song X, FuW, Liu X, Luo Z,Wang R, et al. 2020. Mental health status of medical staff in emergency depart-

ments during the coronavirus disease 2019 epidemic in China. Brain Behav. Immun. 88:60–65
Stallard P, Pereira AI, Barros L. 2021. Post-traumatic growth during the COVID-19 pandemic in carers of

children in Portugal and the UK: cross-sectional online survey. BJPsych Open 7(1):e37
Tan BY, Chew NW, Lee GK, Jing M, Goh Y, et al. 2020. Psychological impact of the COVID-19 pandemic

on health care workers in Singapore. Ann. Intern. Med. 173:317–20
Tedeschi RG, Calhoun LG. 1996. The Posttraumatic Growth Inventory: measuring the positive legacy of

trauma. J. Trauma. Stress 9:455–71
Tian F, Li H,Tian S, Yang J, Shao J,Tian C. 2020. Psychological symptoms of ordinary Chinese citizens based

on SCL-90 during the level I emergency response to COVID-19. Psychiatry Res. 288:112992
Tugade MM, Fredrickson BL. 2004. Resilient individuals use positive emotions to bounce back from negative

emotional experiences. J. Personal. Soc. Psychol. 86:320–33
TugadeMM, Fredrickson BL, Feldman Barrett L. 2004. Psychological resilience and positive emotional gran-

ularity: examining the benefits of positive emotions on coping and health. J. Personal. 72:1161–90
Uskul AK,Oishi S. 2020.Editorial overview:What is socio-ecological psychology?Curr.Opin. Psychol. 32:181–

84

596 Zhang • Yang • Jia

https://www.gov.uk/government/publications/health-matters-reducing-health-inequalities-in-mental-illness/health-matters-reducing-health-inequalities-in-mental-illness
http://www.xinhuanet.com/politics/2020-09/03/c_1126449016.htm


Van Bavel JJ, Baicker K, Boggio PS, Capraro V, Cichocka A, et al. 2020. Using social and behavioural
science to support COVID-19 pandemic response.Nat. Hum. Behav. 4:460–71 A comprehensive review

on using social and
behavioral science to
support responses to
COVID-19.

Van Brown B. 2020. Being prosocial in a time of social distance. The Cabrini Blog, Mar. 22. https://www.
cabrini.edu/blog/2020-2021-blogs/pro-social-behavior-during-coronavirus

Van Cappellen P, Rice EL, Catalino LI, Fredrickson BL. 2018. Positive affective processes underlie positive
health behaviour change. Psychol. Health 33:77–97

Varma MM, Chen D, Lin X, Aknin L, Hu X. 2020. Prosocial behavior promotes positive emotion during the
COVID-19 pandemic. PsyArXiv vdw2e. https://psyarxiv.com/vdw2e/

Veer IM, Riepenhausen A, Zerban M, Wackerhagen C, Engen H, et al. 2020. Psycho-social factors associ-
ated with mental resilience in the Corona lockdown. PsyArXiv 4z62t. https://doi.org/10.31234/osf.io/
4z62t

Vindegaard N, Benros ME. 2020. COVID-19 pandemic and mental health consequences: systematic review
of the current evidence. Brain Behav. Immun. 89:531–42

Vinkers CH, van Amelsvoort T, Bisson JI, Branchi I, Cryan JF, et al. 2020. Stress resilience during the
coronavirus pandemic. Eur. Neuropsychopharmacol. 35:12–16

A timely call on the
urgent need to focus on
resilience during the
COVID-19 pandemic.

Wang J. 2020. Evolving of social mentality during the COVID-19 pneumonia pandemic. Social mentality.
(WeChat Official Account). Feb. 18. https://mp.weixin.qq.com/s/nXWJt-PNDMfAaFeyxZKWUg
(in Chinese)

Wang K,Goldenberg A, Dorison C,Miller J, Lerner J, Gross J. 2021. A multi-country test of brief reappraisal
interventions on emotions during the COVID-19 pandemic.Nat. Hum. Behav. 5(8):1089–110

Waters L, Algoe SB, Dutton J, Emmons R, Fredrickson BL, et al. 2021. Positive psychology in a pan-
demic: buffering, bolstering, and buildingmental health. J. Posit. Psychol.https://doi.org/10.1080/
17439760.2021.1871945

Comprehensive review
on buffering, bolstering,
and building mental
health from the
perspective of positive
psychology.

Weinstein N, Ryan RM. 2010. When helping helps: autonomous motivation for prosocial behavior and its
influence on well-being for the helper and recipient. J. Personal. Soc. Psychol. 98:222

West R,Michie S, Rubin GJ, Amlôt R. 2020. Applying principles of behaviour change to reduce SARS-CoV-2
transmission.Nat. Hum. Behav. 4:451–59

Williams TA, Shepherd DA. 2016. Building resilience or providing sustenance: different paths of emergent
ventures in the aftermath of the Haiti earthquake. Acad. Manag. J. 59:2069–102

Wolchik SA, Schenck CE, Sandler IN. 2009. Promoting resilience in youth from divorced families: lessons
learned from experimental trials of the New Beginnings Program. J. Personal. 77:1833–68

Yamaguchi K, Takebayashi Y, Miyamae M, Komazawa A, Yokoyama C, Ito M. 2020. Role of focusing on the
positive side during COVID-19 outbreak: mental health perspective from positive psychology. Psychol.
Trauma 12:S49–50

Yu B, Luo M, Liu M, Zhou J, Yang S, Jia P. 2021. Social capital changes after COVID-19 lockdown among
youths in China: COVID-19 Impact on Lifestyle Change Survey (COINLICS). Front. Public Health
9:592795

Zautra A, Hall J, Murray K. 2008a. Community development and community resilience: an integrative ap-
proach. Community Dev. 39:130–47

Zautra AJ, Hall JS, Murray KE, the Resilience Solutions Group. 2008b. Resilience: a new integrative
approach to health and mental health research.Health Psychol. Rev. 2:41–64

The first review of an
integrative approach to
mental health research
on resilience.

Zhang N. 2020. Behavioral insights for containing the COVID-19 pandemic: some practices in China. Behav.
Sci. Policy 6(2):163–69

Zhang N, Kou Y. 2021. Implicit theories of health, consideration of future consequences, and engagement
in health protective behaviors during the COVID-19 pandemic in China. J. Health Psychol. In press.
https://doi.org/10.1177/13591053211017191

ZhangN,WuK,WangW. 2020a.Timely mental health services contribute to the containment of COVID-19
pandemic in China.Glob. Health Res. Policy 5:40

Zhang N, Wu K, Zhang Y, Liu Z, Zhou X. 2020b. Psychological predictors of posttraumatic growth among
adult survivors of Wenchuan earthquake in China. Asian J. Psychiatry 53:102309

Zhang N, Yang H, Hong D, Huang X, Wang L. 2021. Risk perception, self-efficacy, lay theories of health,
and engagement in health-protective behaviors among hospital pharmacists during the COVID-19 pan-
demic. Int. J. Behav. Med. https://doi.org/10.1007/s12529-021-10004-2

www.annualreviews.org • Cultivating Resilience During the COVID-19 Pandemic 597

https://www.cabrini.edu/blog/2020-2021-blogs/pro-social-behavior-during-coronavirus
https://psyarxiv.com/vdw2e/
https://doi.org/10.31234/osf.io/4z62t
https://mp.weixin.qq.com/s/nXWJt-PNDMfAaFeyxZKWUg
https://doi.org/10.1080/17439760.2021.1871945
https://doi.org/10.1177/13591053211017191
https://doi.org/10.1007/s12529-021-10004-2


Zhang N, Zhang SW. 2020. Emergent management strategies during public health emergency: perspectives
from behavioral sciences. Comp. Econ. Soc. Syst. 36:25–34

Zhang Z. 2019. Outdoor group activity, depression, and subjective well-being among retirees of China: the
mediating role of meaning in life. J. Health Psychol. 24:1245–56

Zhou X. 2020. Managing psychological distress in children and adolescents following the COVID-19 epi-
demic: a cooperative approach. Psychol. Trauma 12:S76–78

Zhu Y,ChenT,Wang J,WangM, Johnson RE, Jin Y. 2020.How critical activities within COVID-19 intensive
care units increase nurses’ daily occupational calling. J. Appl. Psychol. 106(1):4–14

598 Zhang • Yang • Jia


