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Because of the coronavirus (COVID-19) pandemic, reminders of death are particularly salient. Although much terror management theory research demonstrates that people engage in defensive tactics to manage mortality awareness, other work shows that existential concerns can motivate growth-oriented actions to improve health. The present study explored the associative link between coronavirus anxieties, fear of death, and participants' well-being. Results, using structural equation modeling, found that increased mortality concerns stemming from COVID-19 were associated with heightened benefit finding (e.g., relationship investment, gratefulness, patience) from the pandemic. Increased benefit finding, in turn, was related to higher life satisfaction, meaning in life, self-esteem, resilience, and vitality while also correlating negatively with depression and stress scores. There was no evidence for reverse mediation in that fear of mortality did not predict well-being through coronavirus worries. Overall, although many persons have experienced mental health concerns (e.g., fear, stress) as a function of the COVID-19 pandemic, our findings demonstrate positive benefits that paradoxically follow in terms of an increased appreciation of life, improved relationships, and better health.
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DEATH CONCERNS, BENEFIT-FINDING, AND WELL-BEING DURING THE COVID-19 PANDEMIC

The 2019 coronavirus (COVID-19) pandemic has created a health and economic crisis in the United States and worldwide. According to the Centers for Disease Control and Prevention [Centers for Disease Control Prevention (CDC), 2021], over 31 million Americans have been diagnosed with the illness, with about 564,000 deaths stemming from it. To provide some context, COVID-19 has now claimed more lives than the number of U.S. soldiers killed in World War I (116,516) and World War II (405,399; Ducharme, 2020) combined. Not only has death become increasingly salient, but people's life meaning systems have been compromised considering rising unemployment, fluctuating stock prices, general economic chaos (e.g., product scarcity), and social isolation. While heightened mortality awareness can lead to greater negativity and defensiveness (e.g., Pyszczynski et al., 2015), increased fear and anxiety can also contribute to meaning and post-traumatic growth (e.g., Wong and Tomer, 2011; Schippers and Ziegler, 2019; De Jong et al., 2020). Building on this, the present study examined whether benefit finding (i.e., a positive life change; Carver and Antoni, 2004) associated with higher existential concerns from COVID is related to greater emotional and psychological well-being.

Before turning to the literature, it seems important to define what is meant by meaning. Meaning, broadly speaking, is the extent to which persons perceive their lives as being meaningful (Steger, 2018). Theorists and researchers have made distinctions between different types. For example, meaning can be global (e.g., generalized; Park, 2010), situational (i.e., how people make sense of tragedy and trauma in their lives; Park; Steger), ultimate (i.e., everyone has meaning, with the goal to discover and give it life; Frankl, 1959), and existential (i.e., having understanding, purpose, and a sense of significance; Reker and Wong, 1988; George and Park, 2014; Martela and Steger, 2016), just to name a few. For this paper, meaning will be about both existential and situational meaning. In other words, the extent to which individuals can create a meaningful reality (i.e., existential) in response to the fear and anxiety associated with the coronavirus pandemic (i.e., situational).



EXPERIMENTAL EXISTENTIAL PSYCHOLOGY: TERROR MANAGEMENT THEORY (TMT)

Experimental existential psychology is a field focused on understanding how persons cope with the realities of the human condition. This includes a sense of self-awareness (i.e., how we think about ourselves), our relationship with others (e.g., isolation), the ability to create a meaningful and satisfying life, and the capacity to regulate anxieties associated with mortality awareness. For example, Rank (1936) argued that the human condition was characterized by both life and death concerns, with similar reasoning seen in Frankl (1959) work on meaning (i.e., choice). Other existential theorists include May (1953) writings on loneliness and anxiety, Fromm (1941) work on freedom pursuit and avoidance, and in the death-related theories of Becker (1973), Lifton (1979), and Yalom (1980). As humans, we are continuously reminded of our mortality – for example, in seeing a gruesome car accident, through social media (e.g., the news), and in experiencing the death of a loved one. Significant global events can also prime thoughts of death, including instances of war, terrorism, and disease (e.g., COVID-19, Ebola). Although the regularity in which individuals ponder their existence varies, there is much theoretical and empirical evidence to suggest that existential anxieties have significant influence on persons' thoughts, attitudes, and behavior, both consciously and unconsciously.

From the perspective of TMT (Pyszczynski et al., 2015), the awareness of death combined with the human desire for life (i.e., self-preservation) has the potential to create extreme anxiety or terror. People can defend themselves against mortality concerns either literally (e.g., belief in an afterlife; supportive partnerships) or symbolically (e.g., nationalistic pride; religion) through a tripartite defense system comprised of cultural beliefs (i.e., worldviews), self-esteem, and close relationships. Over 30 years of research within the social-psychological tradition has demonstrated that: (a) reminders of mortality increase belief striving, self-esteem maintenance, and relationship validation; (b) bolstering cultural worldviews, self-worth, and attachments reduce anxiety in response to threat; (c) attacking the integrity of the anxiety-buffering defense system leads to a heightened accessibility of death-related concerns; and (4) activating thoughts of one's cultural beliefs, close others, and boosts to self-esteem after mortality salience reduces death cognition and the need to engage in other terror management defenses. The three components of the psychological defense system have been found to be interchangeable (Hart et al., 2005), with meta-analytic results showing a bidirectional association between mortality awareness and increased belief striving (Burke et al., 2010), and alternatively, compromised worldviews resulting in greater death-thought accessibility (Steinman and Updegraff, 2015).

Most TMT work has focused on the extent to which individuals engage in heightened aggression and defensiveness (e.g., belief biases and distortions) when existential concerns are salient. Mortality induced participants have been shown to express increased liking for persons who support their cultural worldviews and heightened negativity toward those who do not. For instance, reminders of death (relative to control conditions) lead to greater feelings of greed and materialism (e.g., Kasser and Sheldon, 2000), promote stereotypic thinking and racism (e.g., Schimel et al., 1999), and support the derogation and annihilation of persons who harbor values and beliefs different from one's own (e.g., Pyszczynski et al., 2006). Individuals may also engage in health-compromising behaviors (e.g., smoking, tanning) following reminders of death if such activities validate cultural worldviews and self-esteem (Goldenberg and Arndt, 2008). These findings have collectively contributed to the notion that mortality awareness fosters hate and destruction (i.e., the “dark side” of human nature). As argued by others (e.g., Wong and Tomer, 2011), one of the limitations of TMT is its overemphasis on the negativity associated with death while ignoring life-enhancing and meaning-making strategies. This is consistent with Frankl's (1959; also see Yalom, 1980) view that people can flourish and grow, even (or especially) in the face of adversity, to achieve a meaningful existence.



DEATH, MEANING, AND WELL-BEING

Inherent in the TMT tradition is that people are trying to construct and maintain meaning when faced with mortality awareness. For example, research has found that persons reminded of death are likely to invest in their close relationships (e.g., Mikulincer et al., 2003), or religion (Vail et al., 2009), with both being significant contributors to a heightened sense of meaning. Routledge and Juhl (2010) directly found that individual differences in meaning in life moderated the effects of mortality salience on self-reported anxiety. In other words, participants reported a greater fear of death following reminders of mortality only if they scored low (rather than high) on life meaning. Not only does meaning provide a sense of psychological equanimity in the face of existential anxieties, but death concerns can lead to personal growth and expansion. Kosloff and Greenberg (2009) randomly assigned persons to a death or control condition and had them think about their ideal life with respect to growth-oriented (e.g., meaningful relationships, personal growth) or culturally derived goals (e.g., wealth, fame). When asked to assign 100 poker chips to different cards, mortality-induced individuals re-prioritized intrinsic life goals over extrinsic ones. These effects have been found longitudinally (e.g., Lykins et al., 2007; Heflick et al., 2011) and retrospectively following a natural disaster (i.e., an earthquake; Lykins et al.). This work collectively suggests that even if people engage in a defensive denial of their mortality, it is also possible for death concerns to have downstream consequences for living an authentic and meaningful existence (see e.g., Rogers et al., 2019 for a review).

Although there is evidence demonstrating that people seek meaning in response to mortality salience, there are a limited number of studies exploring growth-oriented defenses in response to a real-world catastrophe (i.e., COVID-19; e.g., Schippers and Ziegler, 2019; De Jong et al., 2020; Trzebiński et al., 2020). This is especially important, as research has found that uncertainty in everyday events can lead to trauma and loss (e.g., Updegraff et al., 2008). de Jong and colleagues, for example, have argued that the emotions experienced during the coronavirus pandemic are like the grief felt from losing a loved one. In other words, the sadness and emptiness related to the deterioration of normality (e.g., social distancing, isolation) experienced throughout the 2020 pandemic can contribute to meaninglessness and lower well-being (de Jong et al.). Research has found, more generally, that meaning presence (i.e., having aims, goals, and life direction) and significance (i.e., the inherent value of living a meaningful existence; Martela and Steger, 2016) are positively related to post-traumatic growth following bereavement (Sawyer and Brewster, 2019) and trauma (Updegraff et al., 2008). Regarding COVID-19, Trzebiński et al. (2020) showed that higher levels of life satisfaction and meaning resulted in lower levels of anxiety and emotional distress stemming from the pandemic. These studies thus collectively suggest that a life full of meaning, among other factors, may serve an anxiety-buffering function against fear and improve health. At the same time, a prolonged search for meaning may lead to increased negative outcomes and feelings of hopelessness (Updegraff et al., 2008; De Jong et al., 2020).

Additional research on meaning-making strategies has focused on the characteristic of benefit finding (BF). Benefit finding is when people look for positive aspects in challenging life situations (e.g., illness, trauma) to learn and grow from these experiences: “finding the silver lining” (e.g., Carver and Antoni, 2004). This might include increased feelings of social connectedness, acquiring a deeper understanding of the self, and reprioritizing life goals. According to Taylor (1983), perceiving benefits in stressful health domains (e.g., cancer, HIV) can be utilized to counteract disease negativity and help individuals create a meaningful reality, gain mastery, and maintain self-esteem in the face of serious illness. In this way, adaptation through BF may reduce stress and improve psychological and physical health. This is supported by evidence demonstrating that increased stress-related growth is associated with lower levels of depression, higher positive affect (e.g., happiness, hope, optimism, joy), and better well-being (e.g., higher immune functioning, reduced disease severity, longevity; see e.g., Bower et al., 2009 for a review). Although BF is generally measured as an individual difference regarding people's general disposition (Carver and Antoni; Tomich and Helgeson, 2004), it can also be manipulated through writing prompts (Mosley and Branscombe, 2020) or measured as a state-like construct.



THE PRESENT RESEARCH

Integrating work on TMT, BF, and well-being, the purpose of the current study was three-fold. First, prior terror management research has found a positive association between disease salience (e.g., cancer; Arndt et al., 2007; Ebola; Arrowood et al., 2017) and mortality-related concerns. To the extent that the coronavirus pandemic leaves people feeling existentially vulnerable, it was hypothesized that participants' heightened fear of COVID (FOC) would be positively associated with greater concerns about death (Hypothesis 1).

Second, to the extent that existential worries have the potential to increase meaning-making strategies (Sawyer and Brewster, 2019; De Jong et al., 2020; Trzebiński et al., 2020), with BF emerging as one factor from such negative experiences (e.g., Carver and Antoni, 2004), we believed that individuals would engage in increased stress-related growth (i.e., BF) from the association between heightened death awareness and coronavirus anxieties (Hypothesis 2). This would be consistent with general work arguing that optimal functioning depends on people's ability to transform the negative and strengthen the positive when existential concerns are salient (e.g., Wong and Tomer, 2011). With respect to TMT specifically, people have been found to pursue a life of meaning (e.g., authenticity, intrinsic goal pursuits) when death concerns are salient (see e.g., Rogers et al., 2019).

Finally, a structural equation model was constructed to test the connection between COVID fears, mortality salience, BF, and well-being outcomes (i.e., life satisfaction, meaning in life, self-esteem, resilience, vitality, depression, and stress). There is a large body of work demonstrating that meaning in life, including BF, is an important aspect of well-being. For instance, a life perceived as being more meaningful is associated with reduced anxiety and depression (e.g., Zika and Chamberlain, 1992), greater emotional and psychological health (e.g., Zika and Chamberlain, 1987), heightened physical functioning and reduced illness severity (e.g., Steger, 2018), a drop in post-traumatic stress symptoms among military veterans (Owens et al., 2009), and a longer life expectancy (Hill and Turiano, 2014). Similar effects have also been found with BF (e.g., Helgeson et al., 2006; Bower et al., 2009). Given that prior research has found better health stemming from increased meaning seeking and post-traumatic growth, it was hypothesized that greater BF related to coronavirus and death-related concerns would be correlated with higher emotional and psychological well-being (Hypothesis 3).



METHOD


Participants

Our initial sample was comprised of 451 individuals from two populations: (a) undergraduate students taking introductory classes who participated in exchange for partial course credit (n = 129) and (b) workers recruited from Amazon's Mechanical Turk (MTurk) who were compensated $1.00 for their survey completion (n = 322).1 Additional restrictions for MTurk persons included being in the United States, having a task approval rate of at least 90%, and taking part ≤ 100 prior HITs (i.e., human intelligence tasks). Upon closer inspection, 68 responses were from the same MTurk worker ID (although the Qualtrics Ballot Box Stuffing feature was activated), 33 persons failed to pass bot detection tasks (e.g., Captcha), 25 individuals reported being careless (i.e., “Did you read the questions carefully and answer them honestly?” “In your honest opinion, should we use your data in our analysis of the study?”), 83 participants failed attention checks within the survey (e.g., “Please select “strongly agree” in response to this question”), and four people had missing data. The final sample was comprised of 238 participants (students = 116 [a 10% reduction], MTurk workers = 122 [a 62% reduction] – see Discussion for further comments). Individuals were between 17 and 71 years of age (M = 25.03, SD = 8.68), predominantly female (67%), mostly Caucasian (69%; 9% Asian, 10% Hispanic, 7% Black/African American, 5% Other), and were equitable in relationship status (i.e., 53% in a relationship, 47% single).



Materials and Procedure

Upon receiving Intuitional Review Board (IRB) approval, a Qualtrics survey on “personality and attitudes” was posted on sona-systems.com (i.e., student participants) and MTurk for the month of April (i.e., 4/1/20-4/28/20). The data reported here was part of a larger study on the association between COVID-19 concerns and well-being (see Swets and Cox, 2021 for additional information).2 Of the following scales, FOC and death concerns were counterbalanced to eliminate any order effects. Additionally, all well-being measures were presented in random order. The study took ~15–20 min to complete, after which participants were thanked and debriefed (i.e., additional study information provided).


FOC

Following some general personality measures (i.e., aloneliness; Coplan et al., 2019; nostalgia proneness; Barrett et al., 2010; the Ten-Item Personality Inventory [TIPI; Big 5]; Gosling et al., 2003), participants answered three items developed for the purpose of the present study. They included: “I am really scared of getting sick from the coronavirus,” “The topic of the coronavirus troubles me greatly,” and “The coronavirus holds nothing for me to fear” (reverse-scored). Participants were asked to respond based on how they felt “right now.” Items were measured on a 7-point Likert scale (1 = strongly disagree; 7 = strongly agree; α = 0.67).3



Fear of Death (FOD)

Following Cox et al. (2012), three items assessed people's present concerns about mortality: “I worry about the fragility of life,” “I think often about how short life really is,” and “The thought of my mortality bothers me.” Responses were made on a 7-point Likert-type scale (1 = strongly disagree; 7 = strongly agree; α = 0.78).



BF

To measure growth stemming from the COVID-19 pandemic, participants were asked to complete Tomich and Helgeson (2004) 14-item BF measure. Items were reported on a 7-point scale (1 = strongly disagree, 7 = strongly agree) with statements reflecting the beneficial effects of the coronavirus pandemic in association with close relationships (e.g., “has brought my family closer together”), acceptance (e.g., “has led me to be more accepting of things”), adjustment/coping (e.g., “has led me to cope better with stress and problems”), productivity/responsibility (e.g., “has made me a more productive [responsible] person”), gratefulness (e.g., “has made me more grateful for each day”), patience (e.g., “has taught me to control my temper”), and engagement in activities (“has renewed my interest in participating in different activities”). General instructions informed individuals to answer each item in relation to the “past 3 weeks” in regard to “coronavirus and its associated consequences.” Scale reliability for the averaged 14-items was high (α = 0.89).



Well-Being

Ten measures were included to assess individuals' emotional and psychological health. The purpose in selecting these scales is that they have been used extensively in past research on meaning (Zika and Chamberlain, 1992; Diener and Diener, 1995; Steger et al., 2006; Steger, 2018) and benefit finding (Cassidy et al., 2014; Slattery et al., 2017). For all measures, participants were asked to respond with how they felt over “the past 3 weeks” in the hope of capturing well-being as a function of government-mandated “stay at home” orders. Assessments included the: (a) 10-item International Positive and Negative Affect Short-Form (I-PANAS-SF; Karim et al., 2011; α's = 0.79–0.82); (b) Perceived Stress Scale 4 (PSS-4; Cohen and Williamson, 1988; e.g., “how often have you felt you were unable to control the important things in your life;” α = 0.70); (c) 10-item Center for Epidemiologic Studies Depression scale (CESD-10; Andresen et al., 2013; e.g., “everything you do is an effort;” α = 0.85); (d) Five-item Satisfaction With Life Scale (SWLS; Diener et al., 1985; e.g., “The conditions of my life are excellent;” α = 0.89); (e) Five-item “presence” subscale from the Meaning in Life Questionnaire (MLQ; Steger et al., 2006; “I understand life's meaning;” α = 0.87); (f) Ryan and Frederick (1997) 7-item subjective vitality measure (e.g., “I feel alive and vital;” α = 0.78); (g) Single-Item Self-Esteem Scale (Robins et al., 2001; i.e., “I have high self-esteem”); (h) Five-items taken from the General Self-Efficacy Scale (GSF; Schwarzer and Jerusalem, 1995; e.g., “I remain calm when facing difficulties because of my coping abilities;” α = 0.91); (i) 7 (i.e., non-filler) optimism items from the Revised Life Orientation Test (LOT-R; Scheier et al., 1994; e.g., “Overall, I expect more good things to happen to me than bad;” α = 0.73); and (j) 10-item Connor-Davidson Resilience Scale (CD-RISC 10; Campbell-Sills and Stein, 2007; e.g., “I am able to adapt to change;” α = 0.92). Responses to all measures were made on a 7-point scale ranging from 1 (not at all; strongly disagree) to 7 (very true; very often; strongly agree).

Of the 10 outcome variables, three measures were not presented in their entirety (i.e., meaning in life, self-efficacy, and optimism). Our goal in doing this was to keep the study length short for compensation purposes (i.e., roughly ¼ the pay rate of minimum wage in the United States as recommended by MTurk). At the same time, the three excluded items on the optimism scale were filler and were not needed in the final computation of scores. The “search for meaning” subscale (Steger et al., 2006) was also excluded given its relationship with subjective well-being is debatable (Li et al., 2021). See Table 1 for descriptive statistics for the different measures.4 Preliminary analyses (i.e., correlations) between the variables of interest were also performed (see Table 2).


Table 1. Descriptive statistics for all scales (N = 238).
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Table 2. Preliminary analyses (i.e., correlations) between variables.
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DATA ANALYSIS PLAN

The Statistical Package for the Social Sciences (SPSS Version 26) and MPlus Version 8.3 (Muthén and Muthén, 2017) were used to examine serial mediation (FOC→FOD→BF→well-being) through structural equation modeling (SEM). Assumption tests of normality were performed in SPSS by inspecting Shapiro-Wilk tests, skewness and kurtosis statistics, and histograms. Data were skewed for all measures except depression (Shapiro-Wilk tests: ps ≤ 0.033). Because of this, robust Maximum Likelihood Mean Adjusted (MLM) estimation was utilized in MPlus.

Given the non-normality of the data and large sample size (N = 238), model fit was assessed by using alternatives to the traditional chi-square test: specifically, the comparative fit index (CFI; Bentler, 1990); the robust root mean square error of approximation (RMSEA; Steiger, 1990); and the standardized root mean square residual (SRMR). Goodness of fit was defined as CFI ≥ 0.95, RMSEA < 0.05, and SRMR < 0.05; however, researchers have also argued adequate model fit with RMSEA values up to 0.08, CFI values > 0.90, and SRMR values up to 0.06 or 0.08 (e.g., Crombie et al., 2005; Lee et al., 2008; Kline, 2016). Modification indices from MPlus were used to improve structural fit by specifying covariances among indicators for the well-being latent variable. This thus made the direct paths between predictors high in face validity and theoretically meaningful. Each parameter added resulted in a statistically significant improvement in model fit. Modifications ended once a good model fit was obtained. The MODEL INDIRECT command was used to obtain standardized values and significance tests for indirect paths between variables (i.e., serial mediation).



RESULTS

A confirmatory factor analysis (CFA) on the proposed latent variable (i.e., positive well-being) was conducted prior to running the SEM analysis. The results revealed that life satisfaction, meaning presence, self-efficacy, resilience, and vitality were significant indicators. There were no significant findings for optimism, self-esteem, and positive and negative affect. To improve SEM model fit, modification indices were utilized to specify the co-varying relationships between life satisfaction and MIL and between self-efficacy and resilience. With these specifications, the latent variable demonstrated good model fit (CFI > 0.999; RMSEA ≤ 0.001 (90% CI: 0.001, 0.098), p = 0.728; SRMR = 0.009). The remainder of the SEM model was thus specified.

The model was arranged such that FOC would predict FOD, which would predict BF. Benefit finding, in turn, would be related to positive well-being (i.e., latent variable), stress, and depression. Through modification indices, direct paths were also specified between FOD and the three outcome variables (i.e., well-being, stress, and depression). The final model demonstrated good fit: CFI = 0.966; RMSEA = 0.072 (90% CI: 0.047, 0.096), p = 0.068; SRMR = 0.046; WRMR = 0.896 (see Table 3 for inferential statistics and Figure 1 for a visual depiction of the model).5 The overall results indicated that higher FOC was positively associated with heightened death concerns (Hypothesis 1). Increased FOD, in turn, was related to greater feelings of depression, stress, and BF (Hypothesis 2) but lower well-being (see Table 4 for inferential statistics associated with the indirect effects). Of interest, higher BF in association with increased death concerns connected to coronavirus anxieties was predictive of heightened well-being, indicated by reduced feelings of depression and stress and higher psychological health (i.e., latent variable; Hypothesis 3).


Table 3. Standardized regression coefficients (β) and standard errors (SE) for direct paths.
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FIGURE 1. Final model. All paths (solid lines) shown are significant at p ≤ 0.010. FOC, fear of COVID-19; FOD, fear of death; BF, benefit finding; MIL, meaning in life.



Table 4. Standardized regression coefficients (β) and standard errors (SE) for indirect effects.
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DISCUSSION

Throughout the past year, we have seen unprecedented costs associated with the coronavirus pandemic. Not only is it physically threatening due to its contagiousness, symptom severity, and mortality association, but it has also led to declines in personal, social, economic, and political well-being in persons around the world. From the perspective of TMT (Pyszczynski et al., 2015), people can achieve psychological equanimity by validating their cultural beliefs, acquiring and/or maintaining feelings of self-worth, and pursuing and investing in close relationships. Unfortunately, right now, the world is inundated with existential anxieties both literally (e.g., news reports, COVID-19 trackers, social media) and symbolically via compromised worldviews, unemployment, social isolation from friends and family, and diminished emotional, physical, and psychological health. With the world becoming even more confusing and chaotic, it is becoming increasingly difficult to manage the terror of death.

Frankl (1959) and other growth-oriented theorists (e.g., Yalom, 1980; Deci and Ryan, 1985; Wong and Tomer, 2011; Martela and Steger, 2016), however, have argued that people have the potential to create a meaningful reality even amid heightened pain and suffering. The pursuit of life purpose is also evident during the COVID-19 pandemic (Sawyer and Brewster, 2019; De Jong et al., 2020; Trzebiński et al., 2020). Building on this, the current work explored the associative link between coronavirus and death worries and how they might be connected to stress-related growth and well-being. To test this idea, three hypotheses were examined. First, we expected a positive relationship between COVID concerns and fears of mortality. The first path of our SEM model supported this prediction in that a higher FOC was correlated with increased mortality fears. Not only were we able to replicate the results of past research examining the association between terror management processes and disease salience (e.g., Arrowood et al., 2017), but we were able to observe these events occurring at the time of an actual viral outbreak in the United States and the world.

Additionally, the search for life meaning is elemental to health, with some researchers suggesting it can result in post-traumatic growth instead of leading to stress (see e.g., Bower et al., 2009; De Jong et al., 2020). Higher levels of meaning in life, in turn, have been associated with reduced anxiety, distress (Sawyer and Brewster, 2019), and mortality awareness (Routledge and Juhl, 2010), even during COVID-19 (Trzebiński et al., 2020). Our second hypothesis thus examined the extent to which increased existential worries related to coronavirus concerns can contribute to greater meaning-making from BF. The second path of the mediational SEM model supported this hypothesis in that higher personal growth emerged for participants to the extent that death concerns were related to COVID worries. These findings are noteworthy as TMT has been criticized for its overemphasis on unconscious defensive drives and actions in the face of existential uncertainties (e.g., Wong and Tomer, 2011). Here, we were able to demonstrate, in real time during a deadly pandemic, that people can learn and grow from adversity through gratefulness, patience, appreciation, and by investing in themselves and others. Although researchers have only recently emphasized the positive trajectories of terror management (see Vail et al., 2012), this study is important as no TMT work, to our knowledge, has demonstrated post-traumatic growth via BF in response to heightened mortality awareness.

The final aim of this study was to explore carryover effects of increased BF on well-being. Prior research has shown that a meaningful life leads to higher mental and physical health (see e.g., Schippers and Ziegler, 2019 for a recent review). This is also true for persons who can flourish and grow (i.e., BF) when confronted with stressful experiences (e.g., illness, bereavement, war, terrorism; see e.g., Bower et al., 2009). The current work hypothesized that benefits from death-related coronavirus fears would be associated with higher emotional and psychological well-being. These findings were demonstrated in our overall SEM model with participants reporting higher collective health (e.g., vitality, self-efficacy, resilience, life satisfaction, and meaning presence) and reduced stress and depression along with the greater reported BF stemming from death and COVID fears. Consistent with the existential-humanistic tradition in which hope can help people cope with adversity, including death (e.g., Frankl, 1959; Yalom, 1980), the current research provides optimism: The positive effects (i.e., BF) stemming from stressful experiences (i.e., coronavirus pandemic, death salience) can lead to subjective happiness and better health.

Interestingly, our findings also showed that participants experienced lower well-being and higher feelings of depression and stress when BF was not included as a variable in the model (i.e., when only an associative link was made between FOC and FOD). These effects indicate that BF is one mechanism by which persons can develop intra- and interpersonal resources to promote adaptation in response to life stressors. Although beyond the scope of the present experiment, it would be valuable to understand this link more fully. For instance, does BF only emerge when people have their terror management needs met (e.g., close relationships, belief validation, self-esteem maintenance) following reminders of death? Additionally, if the current results are presumed to come from relatively healthy populations (e.g., college students), what happens to those who are psychologically overwhelmed by ineffective terror management defense mechanisms (e.g., PTSD; i.e., anxiety-buffer disruption theory [ABDT; Yetzer and Pyszczynski, 2019])? Future research should examine these possibilities.

The current work also has implications for both terror management and meaning-making literatures. First, it contributes to a broader understanding of TMT. Whereas reminders of death can (sometimes) function to generate negativity and defensiveness (the “dark side”), it too moves people toward positive life trajectories and beneficial outcomes (e.g., forgiveness, helping). Through death contemplation, individuals may put their life in a broader context to help achieve significance and purpose (e.g., Cozzolino et al., 2004). In a year during which many persons have been constantly threatened by potential illness and death (i.e., COVID-19), we argue that people can obtain benefits from the situation to flourish and be healthy (e.g., emotion, physical, psychological, social). As suggested by others (e.g., Deci and Ryan, 1985), there is some bidirectionality between reducing fear and living a meaningful and satisfying life; by achieving significance and purpose, individuals become aware that their life will continue to have meaning, even after death.

Second, much of the research on adversity and growth, even within the BF tradition, has focused extensively on personal trauma (e.g., bereavement, illness, violence; see e.g., Updegraff et al., 2008). It is important to understand how people can create meaning in everyday situations as they too can have implications for health and happiness. Adding to this, having life purpose is critical in terms of overcoming aversiveness (e.g., anxiety, depression, health problems) and promoting longevity (see e.g., Bower et al., 2009; Schippers and Ziegler, 2019; De Jong et al., 2020 for recent reviews). By understanding where people find meaning, and the positive carryover effects of such, interventions can be developed to improve mental and physical well-being. For instance, researchers are interested in the process of “life crafting” whereby persons reflect, set, and achieve goals (e.g., social, career, leisure) to create meaning and significance (see e.g., de Jong et al.). By means of expressive writing, people can rebuild meaning in life, and benefit from doing so, even if disrupted by grief from the COVID-19 pandemic (de Jong et al.). This is especially important for young adults, on which half our current sample was based (i.e., college students), as this population typically struggles with meaninglessness and increased mental health problems (see e.g., Schippers and Ziegler, 2019).

Although the present findings are encouraging, there are several limitations that warrant discussion. One concern has to do with sample size and the need to remove a significant number of participants (n = 213). As of late, researchers have raised concerns about fundamental shifts in MTurk data quality (see e.g., Chmielewski and Kucker, 2019). Chmielewski and Kucker (2019), for example, conducted a study in multiple waves over 4 years to find lower response quality in relation to data inconsistencies, improbable reactions, unusual comments, and in the use of bots and/or “farms” (i.e., specific servers utilized to bypass MTurk location restrictions). At the same time, researchers also believe it is possible to obtain high quality data from MTurk with extensive cleaning, with our study following all recommended strategies (Chmielewski and Kucker, 2019). The inclusion of MTurk participants helped increase the external validity of our findings, and further, the two samples only slightly differed only on depression and stress scores of all the measures used. Given our achieved power, however, future work should attempt to replicate our findings with a larger, more representative sample of participants.

An added concern has to do with the heterogeneity of our sample – that is, utilizing both college-aged and MTurk samples within the same study. As noted by others (Chandler et al., 2019), although more diverse, MTurk workers are non-representative of the population in the United States. They are mostly young, with 70% being below the age of 40. Mechanical Turk workers are also politically liberal, better educated, score lower on religiosity, are single, and without children as compared to the population at large (Chandler et al., 2019). Future research would benefit from replicating the current study in a sample of participants who closely resemble that of Americans (e.g., Prime Panels). At the same time, however, panel participants have been shown to fail screening questionnaires at a higher rate than MTurk individuals (Chandler et al., 2019). When they do pass, their performance is on par with Mechanical Turk workers.

Another limitation has to do with the correlational nature of the study design, along with the inclusion of a writing prompt for purposes of the larger study (see Swets and Cox, 2021). Supplementary analyses revealed no significant effect of the prime on any of our variables of interest (see Footnote 1). However, it is possible that the obtained results could be exaggerated by additional thoughts of COVID. Future research would benefit from (a) an experimental design whereby thoughts of mortality and coronavirus are manipulated to then measure personal growth and well-being (in a controlled laboratory setting); (b) by removing the influence of any extraneous variables; and (c) looking at the obtained effects longitudinally (i.e., true mediation) rather than one-time statistical associations (MacKinnon, 2012).

It would also be interesting to see if the current results hold considering cultural and demographic differences. Specifically, the present data was collected in the United States soon after COVID-19 was declared a worldwide pandemic (i.e., March, 11, 2020; World Health Organization [WHO]). At this time, our case numbers were still relatively low compared to other countries (i.e., Italy, Spain). The current findings may thus be exaggerated in nations where existential concerns are particularly high. It also seems possible that a positivity bias in BF and well-being may have been evident in Americans in April as the coronavirus threat was (comparatively) less salient. Now that the United States has the highest number of COVID-related cases and deaths [Centers for Disease Control Prevention (CDC), 2021], it would be interesting to see if the same pattern of results were to emerge later in 2020 or extending into later years.

Finally, the present study consisted predominantly of Caucasian persons (i.e., 69%), with very few minority participants. According to Centers for Disease Control Prevention (CDC) (2021) statistics, Black, Hispanic, and Native American individuals infected with coronavirus are about four times more likely to be hospitalized when compared to others and die at disproportionately higher rates than White persons. These disparities are explained, in part, to health care inequalities, along with social and economic factors (e.g., socioeconomic status, being essential workers, public transportation use). Not only can life meaning vary among persons with different cultural backgrounds (e.g., individualism vs. collectivism), but the ability to achieve meaningfulness and significance may be particularly challenging considering demographics and the stress of daily living.

Despite these limitations, this is the first study from a TMT perspective (to our knowledge) to examine predictors (i.e., COVID fears, mortality concerns) and mechanisms (i.e., BF) that contribute to the pursuit of meaning with carryover effects to well-being. These findings are encouraging because they show that personal growth is not specific to traumatic events (e.g., Bower et al., 2009), but rather, may stem from everyday experiences. At present, a heightened awareness of death and detriments in meaning (e.g., compromised beliefs) are affecting most individuals worldwide. For instance, although close relationships can serve as a basic form of comfort and security considering heightened fear, people have been forced to separate due to social distancing and safety precautions, with loved ones suffering and dying in isolation. By understanding the associative link between illness and mortality salience, and the possible meaning one can derive from existential vulnerabilities (e.g., growth, appreciation, BF), we can help people to better cope with COVID-19 and associated consequences. The degree to which individuals can understand such factors may restore a sense of security and hasten adaptive processes.
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FOOTNOTES

1A power analysis was conducted for a RMSEA structural equation model (Preacher and Coffman, 2006; http://quantpsyc.org). With α = 0.05, df = 27, and power = 0.80, the recommended number of participants was 350. Although we exceeded this recruitment number, with the removal of cases due to bad data, a post-hoc power analysis was performed. Our achieved power was 0.58.

2As described in Swets and Cox (2021), a prime was introduced whereby participants thought about isolation considering COVID-19 or a daily event (i.e., control condition). Supplementary analyses showed no significant effect of the manipulation on the included variables of interest, ps ≥ 0.252.

3The creation of the FOC scale was based, in part, on Templer (1970) Death Anxiety Scale, the most widely used measure of mortality concerns (i.e., “The coronavirus holds nothing for me to fear” vs. “I feel the future hold nothing for me to fear”). In the time since data for this study was collected, researchers have developed a fear of COVID-19 scale (Ahorsu et al., 2020).

4The final SEM model found non-significant results for positive and negative affect, self-esteem, and optimism. As argued elsewhere (see e.g., Pyszczynski et al., 2015), this is consistent with hundreds of other TMT studies demonstrating no effect of heightened mortality salience on participants' affect scores. This has led researchers to argue that reminders of death produce a potential for anxiety (or negative affect), which is often averted with the activation of terror management defense mechanisms.

5The chi-square test detected poor model fit, χ2(27) = 60.21, p < 0.001. Following others (Hu and Bentler, 1999; Ekas et al., 2010), the χ2/df ratio was utilized with a proportion of <5 being indicative of adequate fit. The model's χ2/df ratio was 2.23.
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