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Importance: During the pandemic, the number of United  States adults reporting 
clinically significant symptoms of anxiety and depression sky-rocketed, up from 11% 
in 2020 to more than 40% in 2021. Our current mental healthcare system cannot 
adequately accommodate the current crisis; it is therefore important to identify 
opportunities for public mental health interventions.

Objective: Assess whether modifiable emotional factors may offer a point of 
intervention for the mental health crisis.

Design, setting, and participants: From January 13 to 15, 2022, adults living in the 
United States were recruited via Amazon Mechanical Turk to complete an anonymous 
survey.

Main outcomes and measures: Linear regressions tested whether the primary 
outcomes during the SARS-CoV-2 pandemic (depressive and anxiety symptoms, 
burnout) were associated with hypothesized modifiable risk factors (loneliness 
and need for closure) and hypothesized modifiable protective factors (the ability 
to perceive emotions and connect with others emotionally; emotion-regulation 
efficacy; and resilience, or the ability to “bounce back” after negative events).

Results: The sample included 1,323 adults (mean [SD] age 41.42 [12.52] years; 636 
women [48%]), almost half of whom reported clinically significant depressive (29%) 
and/or anxiety (15%) symptoms. Approximately 90% of participants indicated feeling 
burned out at least once a year and nearly half of participants (45%) felt burned out 
once a week or more. In separate analyses, depressive symptoms (Model A), anxiety 
symptoms (Model B), and burnout (Model C) were statistically significantly associated 
with loneliness (βModel A, 0.38; 95% CI, 0.33–0.43; βModel B, 0.30; 95% CI, 0.26–
0.36; βModel C, 0.34; 95% CI, 0.28–0.41), need for closure (βModel A, 0.09; 95% CI, 
1.03–1.06; βModel B, 0.13; 95% CI, 0.97–0.17; βModel C, 0.11; 95% CI, 0.07–0.16), 
recent stressful life events (βModel A, 0.14; 95% CI, 0.10–0.17; βModel B, 0.14; 95% CI, 
0.11–0.18; βModel C, 0.10; 95% CI, 0.06–0.15), and resilience (βModel A, −0.10; 95% 
CI, −0.15 to −0.05; βModel B, −0.18; 95% CI, −0.23 to −0.13; βModel C, −0.11; 95% CI, 
−0.17 to −0.05). In addition, depressive and anxiety symptoms were associated with 
emotional self-efficacy (βModel A, −0.17; 95% CI, −0.22 to −0.12; βModel B, −0.11; 
95% CI, −0.17 to −0.06), and beliefs about the malleability of emotions (βModel A, 
−0.08; 95% CI, −0.12 to −0.03; βModel B, −0.09; 95% CI, −0.13 to −0.04). Associations 
between loneliness and symptoms were weaker among those with more emotional 
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self-efficacy, more endorsement of emotion malleability beliefs, and greater 
resilience, in separate models. Analyses controlled for recent stressful life events, 
optimism, and social desirability.

Conclusion and relevance: Public mental health interventions that teach resilience 
in response to negative events, emotional self-efficacy, and emotion-regulation 
efficacy may protect against the development of depressive symptoms, anxiety, and 
burnout, particularly in the context of a collective trauma. Emotional self-efficacy 
and regulation efficacy may mitigate the association between loneliness and mental 
health, but loneliness prevention research is also needed to address the current 
mental health crisis.

KEYWORDS

public mental health, COVID-19, emotional self-efficacy, resilience, loneliness, depression, 
burnout

Introduction

Chronic stress is associated with worse physical health and greater 
risk of suicide (Kennedy et al., 1988; van Heeringen and Mann, 2014; 
O’Connor et al., 2020), and there is evidence that it contributes to the 
development of psychiatric diagnoses, such as major depressive 
disorder (Hughes et al., 2017; Targum and Nemeroff, 2019; Cruz-
Pereira et al., 2020). The widespread and prolonged stress related to 
the SARS-CoV-2 pandemic, and implicated social and economic 
strife, has been linked to several indices of worsened mental health: 
increased rates and severity of depression and anxiety (Ettman et al., 
2020; Hossain et al., 2020; Racine et al., 2021), increased emergency 
room visits for mental health reasons (Holland et al., 2021; Krass et al., 
2021), and, in some contexts, increased rates of substance abuse and 
lethal overdose (Mason et al., 2021; Panchal et al., 2021; Root et al., 
2021). According to a Kaiser Family Foundation survey conducted in 
January 2021, 41.1% of adults in the United States reported clinically 
significant symptoms of anxiety or depression, elevated from 11.0% 
reporting symptoms in June 2019 (Panchal et al., 2021). Symptoms 
were more common in younger adults, with 56.2% of respondents 
ages 18–24 reporting symptoms of anxiety or depression, and 48.9% 
of respondents ages 25–49 reporting symptoms of anxiety 
or depression.

Some physicians are trained to screen for mental health symptoms, 
such as screening for suicide risk during emergency room visits (Roaten 
et  al., 2021). The United  States Preventive Services Task Force 
recommends depression screening for primary care patients (Calonge 
et al., 2009). However, rates of screening fall short of recommendations 
(Akincigil and Matthews, 2017), and among specific patient groups, 
randomized controlled trials of depression screening have had mixed 
results (Thombs et al., 2021). Using questionnaires rather than clinician 
interviews for screening can have unintended consequences such as 
overdiagnosis or misdiagnosis, especially when symptoms result from 
another health condition. Even with accurate screening, physician 
referral for mental healthcare may not result in treatment, as there are 
several barriers to treatment, such as mental health stigma (Chekroud 
et al., 2018). It is estimated, for instance, that in 2020, only 66% of adults 
with a major depressive episode received treatment (Major Depression, 
2022). Large-scale efforts are needed to help address the rise of mental 
health symptoms in the general public. To maximize reach and reduce 
barriers to uptake, interventions may need to be delivered differently 

than the traditional, labor-intensive models in which individual, face-
to-face care is provided directly by clinicians.

Pandemics are unique from other chronic stressors in at least three 
ways that have important implications for mental health. First, they are 
characterized by the need to maintain physical distance from others to 
prevent viral transmission, which can strain existing social relationships 
and reduce the social support they provide. This can contribute to 
feelings of loneliness, or the subjective experience of perceived social 
isolation. Second, the uncertainties associated with the course of the 
pandemic, government responses to it, and its economic impact could 
take a greater toll on those who are less tolerant of uncertainty and more 
prone to anxiety. Thus, another risk factor closely tied to the experience 
of living through a pandemic is a greater need for closure, or the 
tendency to want immediate solutions to problems and definitive 
answers to questions when they are not feasible. Third, pandemics can 
lead to cascading traumas, or stressful events that may exacerbate other 
stressful events, or make additional stressful experiences more likely to 
occur (Silver et al., 2021). Successive acute stressors, or chronic stressors 
are associated with worse health outcomes (Kennedy et al., 1988). In 
addition to structural factors related to stress exposure, stress responses, 
and support resources to cope with stress, there are several modifiable 
factors that can contribute to negative health effects of stress in the 
context of a pandemic, but these are modifiable and can thus 
be mitigated.

Modifiable protective factors in the context 
of the pandemic

An important first step is to identify individual differences that 
are associated with mental health symptoms and can be modified 
through large-scale interventions. Given the need to social distance 
during a pandemic, behaviors that are conducive to social connection 
should be  protective for mental health during a pandemic. An 
important factor in social relationships is having emotion-related 
skills conducive to social relationships, such as being able to perceive 
others’ emotions and empathize with others’ emotions. There are also 
several modifiable individual factors that attenuate negative health 
effects of stress. Well-documented psychological factors conducive to 
minimal perturbation or recovery to “baseline” after stress or 
adversity include high distress tolerance (Leyro et  al., 2010; 
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Arici-Ozcan et al., 2019; Felton et al., 2019), high self-esteem (Liu 
et al., 2014), secure attachment (Rasmussen et al., 2019), and high 
mental flexibility (Tol et al., 2013). These factors can be summarized 
by the construct of trait resilience, or self-reports of the tendency to 
“bounce back” after stressful events. Other well-documented 
protected psychological factors include low rumination and high 
cognitive reappraisal (Grierson et  al., 2016), and low expressive 
suppression (Hu et  al., 2014; Iacoviello and Charney, 2014). In 
addition to these specific emotion-regulation styles, researchers have 
studied the more general tendency to view one’s own emotional 
experiences as modifiable, which can reflect perceived ability to 
regulate or change one’s emotions (Kneeland et al., 2016). These three 
individual differences, emotional self-efficacy, resilience, and beliefs 
about the malleability of emotion, may be most amenable to short-
term intervention and may be  most easily scaled to address 
population-level healthcare needs, such as those produced by 
the pandemic.

The present investigation

To identify modifiable protective factors associated with fewer 
mental health symptoms and less burnout during the SARS-COV-2 
pandemic, we conducted a cross-sectional study of United States adults. 
We  hypothesized that depression and anxiety symptoms would 
be associated with risk factors, namely greater loneliness and need for 
closure. We  also hypothesized that when accounting for these risk 
factors, as well as other pandemic-related stressful life events, less 
depression and anxiety would be associated with multiple resilience 
factors, including more emotion-related skills conducive to sustaining 
close relationships, more emotion-regulation efficacy, and greater ability 
to “bounce back” after negative events (resilience). Other studies have 
shown each of these is associated with outcomes of interest, but to our 
knowledge, none has looked at all of these factors in conjunction. An 
analysis of the associations between multiple emotional risk and 
protective factors such as the one described here provides an opportunity 
to assess how different risk factors interact and assess which factors 
would have the greatest relative impact if modified.

Method, design, and participants

United States adults (age 18 years and older) from the Amazon 
Mechanical Turk (MTurk; Shapiro et al., 2013; Thomas and Clifford, 
2017) platform were eligible to participate in the study for $1 
compensation if they had an MTurk approval rating of at least a 92%. 
MTurk participant pools have been reliably used to study psychological 
symptoms and interventions (Chandler and Shapiro, 2016). The cross-
sectional survey was administered via online survey platform 
QualtricsXM from 13 January, 2022 to 15 January, 2022. Of the 1,745 
complete survey responses, we excluded 237 with a completion time less 
than 5 min, and 174 with an incorrect response to any of the three 
attention check items per best practices to ensure high-quality responses 
(Peer et al., 2014; Smith et al., 2016) from MTurk participant pools. After 
demographic questions, the order of the remaining measures was 
randomized for each participant.

The Baylor College of Medicine Institutional Review Board 
approved the study (Protocol H-47626). Participants clicked “agree” to 
the study information page before completing the online survey.

Measures

Outcomes
The 9-item Patient Health Questionnaire (Kroenke et  al., 2001) 

assessed symptoms of depression and the 7-item Generalized Anxiety 
Disorder scale (Spitzer et al., 2006) assessed symptoms of anxiety. A 
single item measure of burnout from work was modified to assess feeling 
“burned out” (in general, or without referencing “work”), using a scale 
from 0 (Never) to 6 (Every day; Rohland et al., 2004).

Covariates
To account for the tendency to have a positive outlook and present 

oneself in a positive light in reports of mental health and burnout, 
we included an assessment of dispositional optimism versus pessimism 
using the Revised Life Orientation Test (Herzberg et  al., 2006) and 
positive self-presentation bias as assessed by the short version of the 
Marlow-Crowne Social Desirability Scale (Fischer and Fick, 1993). 
Demographic information included: age, gender, race and ethnicity, 
relationship status, education, and personal financial impact of the 
SARS-COV-2 pandemic (see Table 1).

Risk factors
We also assessed three factors hypothesized as risks for mental 

health symptoms and burnout. First, we  included an assessment of 
stressful life events experienced within the past year, using The Holmes-
Rahe Life Stress Inventory (Holmes and Rahe, 1967), which included 43 
life events that are typically regarded as positive (e.g., marriage) or 
negative (e.g., death of a spouse). Second, we included two psychological 
factors. The Need for Closure Scale (Webster and Kruglanski, 1994; 
Pierro and Kruglanski, 2008; Roets and Van Hiel, 2011) measured a 
latent construct including items assessing tendencies to: prefer 
predictability, order, and structure; feel discomfort with ambiguity; and 
be decisive and close-minded. The short-form UCLA Loneliness Scale 
(ULS-8) was used to assess the frequency with which participants 
experienced subjective feelings of loneliness (Hays and DiMatteo, 1987).

Modifiable protective factors
We included three psychological factors hypothesized to play a 

modifiable protective role in mental health outcomes and burnout. The 
Personal Beliefs about the Malleability of Emotions (De Castella et al., 
2013) measure assessed the degree to which participants perceived 
having the ability to change or control their emotions. The Brief 
Resilience Scale (Smith et al., 2008) assessed the tendency to “bounce 
back” or recover from negative-emotion-eliciting events or experiences. 
Emotional self-efficacy, or emotion-related skills conducive to wellbeing 
and social relationships, was assessed using the “emotionality” factor of 
the short-form of the Trait Emotional Intelligence measure and included 
two items representing abilities to: (1) perceive emotions; (2) express 
emotions; (3) empathize with others’ emotions, and (4) sustain close 
relationships with others (Petrides et al., 2007; Petrides, 2009).

Statistical approach

We used separate hierarchical linear regression analyses in IBM 
SPSS Statistics 27 (IBM, 2020) to test whether hypothesized risk and 
modifiable protective factors were associated with the outcomes of 
depressive symptoms, anxiety symptoms, and burnout. We  first 
entered demographic variables (age, sex, whether in a relationship, 
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race and ethnicity, and education) and other covariates (social 
desirability and optimism) at Step 1 of each of the three models. 
We  then entered hypothesized risk factors (recent stressful life 
events, need for closure, and loneliness) and hypothesized 
modifiable protective factors (emotional self-efficacy, emotion 
malleability beliefs, and resilience) at Step  2 to examine their 
association with depressive symptoms (Model A), anxiety symptoms 
(Model B), and burnout (Model C) beyond any effects of 
demographics and other covariates. Next, we assessed the three 
modifiable protective factors as potential modifiers of associations 
between loneliness and worse outcomes in separate models. In a 
fully adjusted Step 3, we entered in the multiplicative interaction 
term for emotional self efficacy*loneliness. Then, separately, 

we tested whether the association between loneliness and outcomes 
was a function of each of the other two modifiable protective factors 
(beliefs about emotion malleability*loneliness, and then 
resilience*loneliness).

Results

A total of 1,334 United States adults participated in the survey (636 
women, 687 men, 6 non-binary, and 5 prefer not to state; mean (SD) age 
in years, 41 (12.52); 72% white; 71% in a relationship). Participant 
characteristics are displayed in Table 1. Descriptive statistics and zero-
order correlations for the three risk and three modifiable emotional 
factors are displayed in Supplementary Table 1, and zero-order 
correlations between modifiable protective/risk factors and the outcome 
variables are displayed in Figure 1.

Consistent with reports of elevated depressive and anxiety 
symptoms after the start of the pandemic, nearly a third of participants 
(29.4%; N = 389) reported clinically significant depressive symptoms 
warranting further assessment by a clinician (PHQ-9 score of 15 or 
higher), while approximately 17% (N = 227) reported depressive 
symptoms in the moderate range (PHQ-9 score between 10 and 14). 
Similarly, approximately 15% (N = 200) reported clinically significant 
anxiety symptoms (GAD-7 score of 15 or greater), while approximately 
27% (N = 361) reported moderate anxiety symptoms (GAD-7 score 
between 10 and 14). Approximately 90% (N = 1,209) of participants 
indicated feeling burned out at least once a year and nearly half of 
participants (N = 596; 45%) felt burned out once a week or more. 
Depressive and anxiety symptoms were strongly statistically significantly 
correlated, r = 0.90, p < 0.001. Burnout was also correlated with both 
depressive (r = 0.66, p < 0.001) and anxiety symptoms (r = 0.67, 
p < 0.001).

Risk and modifiable protective factors and 
associations with mental health outcomes 
and burnout

As shown in Table 2, risk factors were associated with more, and 
protective factors with fewer/lower, mental health symptoms and 
burnout frequency. For ease of interpretation of both risk and modifiable 
protective factors, we summarize the results for each risk and then each 
modifiable protective factor in the three separate regression models 
predicting the three outcomes (depressive symptoms, anxiety symptoms, 
and frequency of burnout).

Risk factors

Loneliness
In three separate models predicting each outcome, each standard 

deviation increment in loneliness was associated with more depressive 
symptoms, (β = 0.38, p < 0.001), more anxiety symptoms, (β = 0.31, 
p < 0.001), and more burnout, (β = 0.34, p < 0.001).

Need for closure
In the same models, each standard deviation increment in need for 

closure was associated with more depressive symptoms (β = 0.09, 
p < 0.001), more anxiety symptoms (β = 0.13, p < 0.001), and more 
frequent burnout (β = 0.11, p < 0.001).

TABLE 1 Participant characteristics (N = 1,334).

Characteristic Participants, No. (%)

Age, Mean (SD) 41.42 (12.52)

Gender identity

Woman 636 (47.7)

Man 687 (51.5)

Non-binary 6 (0.4)

Prefer not to state 5 (0.4)

Race and ethnicity

Asian 76 (6)

Black 100 (8)

Hispanic or Latino 71 (5)

White 962 (72)

Mixed/Other/Decline to state 125 (9)

Married/In a relationship 940 (70.5)

Education

Less than college 368 (27.6)

College degree 727 (54.5)

More than college 239 (17.9)

Financial impact from pandemic

Improved from pandemic 401 (30.1)

Not impacted by pandemic 501 (37.5)

Worsened by pandemic 432 (32.4)

Loneliness, Mean (SD) 18.12 (5.65)

Need for closure, Mean (SD) 63.02 (12.69)

Recent stressful events, Mean (SD) 110.13 (103.13)

Emotional self-efficacy, Mean (SD) 4.65 (1.27)

Beliefs about emotion malleability, Mean 

(SD)

3.46 (0.79)

Resilience, Mean (SD) 3.24 (0.84)

PHQ-9 depression, Mean (SD) 9.11 (7.60)

PHQ-9 severe depression cutoff (≥15) 392 (29.4%)

GAD-7 anxiety, Mean (SD) 7.55 (6.07)

GAD-7 severe anxiety cutoff (≥15) 200 (15%)

Burnout, Mean (SD) 3.07 (1.83)

Burnout reported at least weekly (≥4) 596 (45%)
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Stressful life events
Similarly, each standard deviation increment in stressful life events 

was associated with more depressive symptoms (β = 0.14, p < 0.001), 
more anxiety symptoms (β = 0.14, p < 0.001), and more frequent burnout 
(β = 0.10, p < 0.001).

Modifiable protective factors

Emotional self-efficacy
In three separate models predicting each outcome, each standard 

deviation increment in emotional self-efficacy was associated with fewer 
depressive symptoms, (β = −0.17, p < 0.001), and fewer anxiety 
symptoms, (β = −0.11, p < 0.001), but was not associated with frequency 
of burnout (p = 0.34).

Beliefs about malleability of emotions
Similarly, each standard deviation increment in beliefs about 

emotion malleability was associated with fewer depressive symptoms 
(β = −0.08, p = 0.001) and fewer anxiety symptoms (β = −0.09, 
p < 0.001), but was not associated with frequency of burnout 
(p = 0.83).

Resilience
Each standard deviation increment in resilience was associated with 

fewer depressive symptoms (β = −0.10, p < 0.001), fewer anxiety 
symptoms (β = −0.18, p < 0.001), and less frequent burnout (β = −0.11, 
p < 0.001).

Exploratory analyses of modifiable 
protective factors that mitigate the effects 
of loneliness

In models predicting all three outcomes, the effect size for 
loneliness was larger (βs > 0.30) than effect sizes for the other risk 
factors as well as the modifiable protective factors that were 
statistically significantly associated with outcomes (0.08 > βs > 0.19). 
We thus explored whether the modifiable protective factors would 
mitigate the statistical effects of loneliness on outcomes. Because 
there were no main effects of emotional self-efficacy or beliefs about 
malleability of emotions predicting burnout, we  did not test for 
whether those factors moderated the effects of loneliness 
on burnout.

Emotional self-efficacy
Individuals with greater emotional self-efficacy showed weaker 

associations between loneliness and depressive symptoms (p-interaction 
<0.001) and weaker associations between loneliness and anxiety 
symptoms in a separate model (p-interaction <0.001; see Figure 2).

Beliefs about malleability of emotions
In a model only testing for the interaction between beliefs about 

emotion malleability and loneliness, individuals with greater 
endorsement of beliefs about emotion malleability showed weaker 
associations between loneliness and depressive symptoms (p-interaction 

A

C

B

FIGURE 1

Correlations between modifiable protective/risk factors and mental health symptoms and burnout. Zero-order correlations between modifiable protective 
(solid black)/risk factors (dotted) and (A) depressive symptoms, (B) anxiety symptoms, and (C) burnout. All correlations are greater than zero at p < 0.001. 
N = 1,334.
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<0.001) and weaker associations between loneliness and anxiety 
symptoms in a separate model (p-interaction <0.001).

Resilience
Individuals with greater resilience showed weaker associations 

between loneliness and depressive symptoms (p-interaction <0.001) and 
weaker associations between loneliness and anxiety symptoms in a 
separate model (p-interaction <0.001). There was no interaction 
between resilience and loneliness in predicting burnout (p = 0.94).

Discussion

In January 2022, we  assessed the prevalence of self-reported 
symptoms of anxiety, depression, and burnout among 1,323 
United  States adults and examined whether three hypothesized 
modifiable protective factors were associated with fewer depressive and 
anxiety symptoms and less frequent burnout. As expected, we found that 
the more participants perceived having the ability to understand and use 
their emotions to create and maintain positive social connections 
(emotional self-efficacy), and the more they perceived having the ability 
to regulate their emotions in general (beliefs about the malleability of 
emotion), the fewer symptoms of depression and anxiety they reported. 
In addition, the more participants reported the tendency to recover or 
bounce back from negative life experiences (resilience), the fewer 
depressive and anxiety symptoms they reported, and the less frequently 
they felt burned out. Taken together, these findings suggest that believing 
that one is capable of using their emotional experiences to feel socially 
connected to others in close and positive ways, and feeling capable of 
self-regulating emotional experiences in general, as well as in the 
aftermath of negative life events, played a protective role for mental 
health after nearly 2 years since the start of the SARS-CoV-2 pandemic. 
Moreover, greater endorsement of the belief that one tends to recover 
from negative emotions resulting from stressful events also played a 
protective role in the degree of burnout.

Interventions designed to promote these three factors, either 
individually or in combination, may be  protective against the 
development or severity of depressive and anxiety symptoms, 
particularly in the context of a collective trauma. Existing school 
interventions can inform efforts to increase emotional self-efficacy. For 

instance, the RULER approach, a scalable elementary school program 
based on emotional intelligence (Brackett et  al., 2019), which 
conceptually encompasses emotional self-efficacy, led to social and 
emotional learning among children. Importantly, feeling able to 
recognize and understand emotions may be  more important than 
accuracy (Barrett and Gross, 2001) when it comes to approaching others 
and having meaningful social interactions. Likewise, feeling close and 
connected to others may matter more than the actual degree of social 
“contact” as was demonstrated during the pandemic, when physical 
distancing was encouraged and in some places mandated for public 
health (Cacioppo et al., 2010; Cohen-Mansfield et al., 2016; Domènech-
Abella et  al., 2021; Gubler et  al., 2021). Research on mindsets also 
supports the idea that beliefs about the malleability of emotion can 
protect against anxiety and depressive symptoms. For example, 
encouraging the mindset that personality is malleable among high 
schoolers and decreased the incidence of clinically significant depressive 
symptoms 9 months later (Miu and Yeager, 2015). Among community 
college students, encouraging the mindset of stress as adaptive decreased 
math evaluation anxiety and improved math exam performance 
(Jamieson et  al., 2016). Similarly, experiments designed to promote 
mindsets of stress and physiological arousal as helpful rather than 
harmful have positive effects on performance (Crum et al., 2020) and 
health (Jamieson et al., 2013). A cost-effective and relatively brief online 
intervention taught the growth mindset that intelligence can 
be developed to high school students across the United States (Yeager 
et al., 2019). However, this intervention was only effective at improving 
students’ grades when teachers were supportive of such a view (Yeager 
et al., 2022). Following the conceptual model proposed by Yeager et al. 
(2019), we posit that interventions to increase emotional self-efficacy 
and change beliefs might have beneficial effects when people have 
specific emotion-regulation or relationship goals as well as a supportive 
environment to work toward their goals. Another note of caution is that 
there may be unique challenges for teaching or instilling emotional self-
efficacy among populations with more neurodiversity or diagnoses of 
personality disorders characterized by difficulties in empathy or 
emotion regulation.

In terms of emotion-regulation efficacy, work has shown that it is 
possible to increase the use of an adaptive emotion-regulation strategy 
that promotes wellbeing (Gross and John, 2003), cognitive reappraisal 
of an emotion-eliciting event (Denny and Ochsner, 2014). Experiments 

TABLE 2 Standardized regression coefficients for modifiable protective and risk factors in relation to mental health symptoms and burnout.

Predictor variable Outcome variable

Depressive symptoms Anxiety symptoms Burnout

Modifiable protective 
factors

β (95% CI) P β (95% CI) P β (95% CI) P

Emotion malleability beliefs −0.08 (−0.12, −0.03) 0.001 −0.09 (−0.13, −0.04) <0.001 −0.01 (−0.06, 0.05) 0.83

Resilience −0.10 (−0.15, −0.05) <0.001 −0.18 (−0.23, −0.13) <0.001 −0.11 (−0.17, −0.05) <0.001

Emotional self-efficacy −0.17 (−0.22, −0.12) <0.001 −0.11 (−0.17, −0.06) <0.001 0.03 (−0.03, 0.09) 0.34

Risk factors

Recent stressful events 0.14 (0.10, 0.17) <0.001 0.14 (0.11, 0.18) <0.001 0.10 (0.06, 0.15) <0.001

Need for closure 0.09 (0.05, 0.12) <0.001 0.13 (0.10, 0.17) <0.001 0.11 (0.07, 0.16) <0.001

Loneliness 0.38 (0.33, 0.43) <0.001 0.31 (0.26, 0.36) <0.001 0.34 (0.28, 0.41) <0.001

Standardized beta coefficients (β) are presented for all models. Models included the following covariates: binary gender, sex, race, and ethnicity, whether in a relationship, better or worse off 
financially due to the pandemic (reference group: no impact of pandemic), less than or more than four-year college degree attainment (reference group: four-year college degree), social desirability, 
and dispositional optimism. Analyses only included participants with binary gender identity due to too small of a sample size for non-binary gender, which was underpowered to test for any 
statistically significant differences for this group. N = 1,323.
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have also increased perceived emotion-regulation efficacy (Kneeland 
et al., 2016), which should have positive implications for psychological 
distress and subjective wellbeing (De Castella et al., 2013). In addition, 
encouraging functional beliefs about specific emotions (Gutentag et al., 
2022), or emotions in general (Ford and Gross, 2019) may provide a 
starting point to intervene on emotion regulation. However, more 
naturalistic research is needed to determine how to modify perceptions 
of resilience in response to negative events, in part because resilience 
can be conceptualized as spanning the months or years after a stressful 
life event (Troy et  al., 2023). Hardiness is a construct related to 
resilience that encompasses commitment to personal development, 
perceived control, and approaching challenge, and it has been 
associated with indices of better mental health symptoms and 
attenuated distress responses to acute laboratory stressors (Taylor et al., 
2013; Matthews et  al., 2019). Hardiness training has improved 
academic performance (Maddi, 2002; Maddi et  al., 2002, 2009). 

Another construct related to resilience is grit, and interventions to 
increase grit have also been successful (Credé et  al., 2017; Park 
et al., 2020).

Importantly, our analyses accounted for covariates that could have 
been related to both modifiable protective factors and mental health and 
burnout, such as financial impacts from the pandemic, the tendency to 
have an optimistic versus pessimistic outlook, and positive self-
presentation bias. Analyses also accounted for three important risk 
factors, subjective feelings of loneliness, the need for cognitive closure 
or simple solutions and definitive answers to uncertainty, and stressful 
life events experienced within the past year. As expected, the higher 
participants scored on each of these risk factors, the more depressive and 
anxiety symptoms, and more frequent feelings of burnout, they tended 
to report. Findings suggest that stressful life events within the past year 
played a role in mental health symptoms and burnout. Moreover, less 
ability to adapt to the chronic stressors and accept the uncertainty 

A

B

FIGURE 2

Emotional self-efficacy moderates the association between loneliness and mental health symptoms. The association between loneliness (possible score 
range: 8–32) and mental health symptoms [(A) depression possible score range: 0–27; (B) anxiety possible score range: 0–12] is moderated by emotional 
self-efficacy in separate hierarchical regression models with all specified covariates included. The simple slopes for 16th (3.38), 50th (4.13), and 84th (5.75) 
percentiles of emotional self-efficacy scores are displayed (all p < 0.001). Models included the following covariates: binary gender, sex, race, ethnicity, 
whether in a relationship, better or worse off financially due to the pandemic (reference group: no impact of pandemic), less than or more than 4-year 
college degree attainment (reference group: 4-year college degree), social desirability, and dispositional optimism. Analyses only included participants with 
binary gender identity because a sample size for non-binary gender meant the study was underpowered to test for any statistically significant differences 
for this groups. N = 1,323.
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inherent to a pandemic, or greater need to have cognitive closure, was 
associated with worse outcomes. Our findings suggest that in contrast, 
divergent thinking, or considering alternate ways of interpreting events 
and reality-testing the results of any particular response to a problem or 
situation, is likely to be  a protective factor. Prior to the pandemic, 
divergent thinking was associated with fewer depressive symptoms 
(Liknaitzky et al., 2018) and increasing divergent thinking in the context 
of the pandemic decreased anxiety symptoms (Zuo et al., 2021). Also, 
recent work has shown that mindsets about the pandemic had a self-
fulfilling pattern of quality of life 6 months later, such that stronger 
endorsement of a mindset that “the pandemic can be an opportunity” 
was protective (Zion et al., 2022). Efforts to increase divergent thinking, 
and tolerance of ambiguity, could also benefit from the cognitive 
behavioral and constructivist therapeutic approaches (Neimeyer, 2009; 
Hofmann et  al., 2012) which have explicit goals of challenging 
undesirable perceptions of events to train increasingly functional ways 
of viewing the world.

It may seem logical for health professionals to screen for these risk 
factors along with a battery of other mental health assessments to 
identify clinically significant symptoms. However, this approach faces 
intrinsic limitations, such as lack of adequately trained staff, low rates 
of completed referrals, and a risk of overdiagnosis. Moreover, routine 
screening is intrinsically aimed at detecting more severe symptoms of 
anxiety, depression, and related conditions. Population-wide 
interventions could usefully augment a screening-based approach, as 
they could be  delivered to persons with symptoms that fall below 
clinical thresholds. Similarly, they promise to provide primary 
prevention, as early stress inoculation is protective against the negative 
effects of stressful events later in life (Seery et  al., 2010). These 
population-wide interventions could be delivered through schools or 
places of employment. A recent meta-analysis showing that there have 
been increases in loneliness during the pandemic (even though 
loneliness was a problem internationally before the pandemic) suggests 
that it may be  incumbent upon institutions to contribute to 
interventions to mitigate loneliness (Ernst et al., 2022). In support of 
this approach, a meta-analysis of burnout interventions found that 
organization-led interventions were associated with stronger treatment 
effects relative to physician-directed interventions (Panagioti 
et al., 2017).

Loneliness showed the largest effect size of all of the hypothesized 
risk and modifiable protective factors, suggesting that irrespective of 
interventions designed to increase modifiable protective factors or 
promote coping with stressful life events, loneliness prevention research 
is needed to address the mental health crisis. Unfortunately, to our 
knowledge, there are few evidence-based interventions designed to 
prevent or reduce loneliness that are applicable at a population level 
(Masi et  al., 2011; Lim et  al., 2019). Accordingly, the current study 
suggests the importance of developing interventions that target 
loneliness. Scalable, brief interventions have been used to increase 
positive mindsets about stress (Crum et al., 2020) and social belonging 
(Walton and Cohen, 2011) and such designs could promote mindsets 
protective against loneliness, such as those that are conducive to a sense 
of “oneliness” (Jeste et al., 2020) and connection with others. Previous 
efforts have mostly aimed at increasing social skills and developing new 
social relationships; however, loneliness is distinct from social isolation/
support and may require adjustments to emotional self-efficacy and 
regulation that improve perceptions of social connection, which may or 
may not reflect actual social connectedness.

Given the effect of loneliness in predicting the outcome variables, 
in follow-up analyses, we  sought to investigate whether the most 
salient modifiable protective factor we  assessed, emotional self-
efficacy, would moderate the association between the loneliness and 
mental health outcomes. In exploratory models, we  tested the 
interaction between emotional self-efficacy and loneliness in 
predicting depressive and anxiety symptoms. We found that among 
participants with more emotional self-efficacy, the association between 
loneliness and more depressive symptoms, and between loneliness and 
more anxiety symptoms, were statistically significantly weaker. These 
findings suggest that the perceived ability to recognize and understand 
emotions in oneself and others, as well as to utilize personal emotions 
to enhance positive social connections (e.g., through empathy) may 
mitigate the negative effects of loneliness on mental health during a 
collective trauma that required physical distancing and isolation in 
order to prevent viral transmission of COVID-19. However, it will 
be important to test whether increasing emotional self-efficacy can 
offset the hypothesized negative impact of loneliness on mental health 
symptom onset or severity during a collective trauma. It will also 
be  important to determine whether individual constructs within 
emotional self-efficacy each serve a protective role, or if all constructs 
in combination are protective.

The study had several limitations. First, because of its cross-sectional 
design, we  were unable to assess longitudinal changes in depression, 
anxiety, and burnout over the course of the pandemic, limiting inferences 
about the effects of stress related to COVID-19. Second, although MTurk 
samples have been reported to be more diverse than convenience samples 
(Buhrmester et al., 2016), they have also been shown to be somewhat 
younger and more educated than the United States general population 
(Paolacci et al., 2010). While participants in this sample were similar to 
the United States population in terms of average age (41.4 years old vs. 
38.8 years old; Bureau, 2022b) and gender distribution (Population 
Distribution by Sex, 2022), they reported higher educational attainment 
(72% college degree or higher vs. 37.9%) and 72% self-reported as White 
compared to 62% White from the 2020 United States Census (Bureau, 
2022a). It should be noted that the prevalence of clinically significant 
depressive symptoms in our sample (29%) was similar to that found (23%) 
in a national sample surveyed using a shorter (2-item) version of the scales 
by the National Center for Health Statistics and the Census Bureau in 
January 2022 in response to the pandemic (CDC, 2021). However, future 
research is needed to determine whether the modifiable factors 
we  examined serve a protective role against depression, anxiety, and 
burnout in samples across various socioeconomic backgrounds and 
ethnic and racial identity. Although we utilized best practices including 
attention checks and screening for high approval ratings when using 
MTurk participant pools to improve the validity of our responses (Peer 
et al., 2014), there is no way to guarantee the legitimacy of MTurk survey 
responses. Future research should explore these psychological outcomes 
and potentially mediating factors with a nationally representative sample. 
Third, due to the cross-sectional design, the study was unable to capture 
variations in stress and associated symptoms that may have corresponded 
to variations in the severity of the pandemic; data were collected during 
the wave of infections associated with the Omicron variant. Likewise, any 
unique effects of the SARS-CoV-2 pandemic on participants, such as 
personal health effects or effects on family members or relationships, were 
not assessed. While the inventory of stressful life events did include several 
types of traumatic experiences that could have directly resulted from the 
pandemic (e.g., divorce, death of a family member or friend, personal 
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illness or illness of a family member, and job loss), the overall measure 
assigned stress scores to both negative and positive life events. Thus, future 
research should include measures of perceived stress as well as validated 
measures of specific stressors (such as illness of self or family, financial 
strain, or stressors related to childcare) which have disproportionately 
affected individuals of minoritized groups or backgrounds of lower 
socioeconomic status (SES) than those within our sample (Broadbent 
et  al., 2020). The study was also unable to include other SES factors 
potentially more directly related to the psychological effects of the 
pandemic, such as income, spiritual belief, and political affiliation. Finally, 
because the study relied on self-report, we were limited to participants’ 
perceived emotional abilities rather than their actual abilities.

In conclusion, public mental health interventions teaching resilience 
in response to negative events, emotional self-efficacy, and emotion-
regulation efficacy may be protective against the development or severity 
of depressive and anxiety symptoms, particularly in the context of a 
collective trauma. Emotional self-efficacy may mitigate the negative 
effects of loneliness on mental health, but loneliness prevention research 
is also needed to address the mental health crisis.

Data availability statement

The raw data supporting the conclusions of this article will be made 
available by the authors, without undue reservation.

Ethics statement

The Baylor College of Medicine Institutional Review Board 
approved the study (Protocol H-47626). Written informed consent for 
participation was not required for this study in accordance with the 
national legislation and the institutional requirements.

Author contributions

MK, BK, LF, JR, CB, and AM: conceptualization. MK, BK, LF, SC, 
JR, CB, and AM: methodology and writing—review and editing. MK 

and CB: formal analysis. SC and JR: data curation. MK and BK: writing—
original draft. All authors contributed to the article and approved the 
submitted version.

Funding

This work was supported, in part, by the Center for Empathy and 
Technology within the T. Denny Sanford Institute for Empathy and 
Compassion at the University of California San Diego.

Acknowledgments

We thank Amanda Gutierrez and Ariel Levchenko for their 
research assistance.

Conflict of interest

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

Publisher’s note

All claims expressed in this article are solely those of the authors and 
do not necessarily represent those of their affiliated organizations, or 
those of the publisher, the editors and the reviewers. Any product that 
may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online at: 
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1016337/full# 
supplementary-material.

References
Akincigil, A., and Matthews, E. B. (2017). National Rates and patterns of depression 

screening in primary care: results from 2012 and 2013. Psychiatr. Serv. 68, 660–666. doi: 
10.1176/appi.ps.201600096

Arici-Ozcan, N., Cekici, F., and Arslan, R. (2019). The relationship between resilience and 
distress tolerance in college students: the mediator role of cognitive flexibility and difficulties 
in emotion regulation. Int. J. Educ. Methodol. 5, 525–533. doi: 10.12973/ijem.5.4.525

Barrett, L. F., and Gross, J. J. (2001). “Emotional intelligence: a process model of emotion 
representation and regulation” in Emotions: Current Issues and Future Directions (New 
York, NY, US: Guilford Press (Emotions and Social Behavior)), 286–310.

Brackett, M. A., Bailey, C. S., Hoffmann, J. D., and Simmons, D. N. (2019). RULER: a 
theory-driven, systemic approach to social, emotional, and academic learning. Educ. 
Psychol. 54, 144–161. doi: 10.1080/00461520.2019.1614447

Broadbent, A., Walker, D., Chalkidou, K., Sullivan, R., and Glassman, A. (2020). 
Lockdown is not egalitarian: the costs fall on the global poor. Lancet 396, 21–22. doi: 
10.1016/S0140-6736(20)31422-7

Buhrmester, M., Kwang, T., and Gosling, S. D. (2016). “Amazon’s mechanical Turk: a new 
source of inexpensive, yet high-quality data?” in Methodological Issues and Strategies in 
Clinical Research. 4th ed (Washington, DC, US: American Psychological Association), 139.

Bureau, U. C. (2022a). Census Bureau Releases New Educational Attainment Data. 
Available at: https://www.census.gov/newsroom/press-releases/2022/educational-
attainment.html (Accessed July 29, 2022).

Bureau, U. C. (2022b). Nation Continues to Age as It Becomes more Diverse. Available 
at: https://www.census.gov/newsroom/press-releases/2022/population-estimates-
characteristics.html (Accessed July 29, 2022).

Cacioppo, J. T., Hawkley, L. C., and Thisted, R. A. (2010). Perceived social isolation 
makes me sad: five year cross-lagged analyses of loneliness and depressive symptomatology 
in the Chicago health, aging, and social relations study. Psychol. Aging 25, 453–463. doi: 
10.1037/a0017216

Calonge, N., Petitti, D. B., DeWitt, T. G., Dietrich, A. J., Gordis, L., Gregory, K. D., et al. (2009). 
Screening for depression in adults: U.S. preventive services task force recommendation 
statement. Ann. Intern. Med. 151, 784–792. doi: 10.1059/0003-4819-151-11-200912010-00006

CDC (2021). HAN Archive - 00438 | Health Alert Network (HAN). Available at: https://
emergency.cdc.gov/han/2020/han00438.asp?ACSTrackingID=USCDC_511-
D M 4 4 9 6 1 & A C S Tr a c k i n g L a b e l = H A N % 2 0 4 3 8 % 2 0 - % 2 0 G e n e r a l % 2 0
Public&deliveryName=USCDC_511-DM44961 (Accessed January 03, 2023).

Chandler, J., and Shapiro, D. (2016). Conducting clinical research using crowdsourced 
convenience samples. Annu. Rev. Clin. Psychol. 12, 53–81. doi: 10.1146/annurev-
clinpsy-021815-093623

Chekroud, A. M., Foster, D., Zheutlin, A. B., Gerhard, D. M., Roy, B., Koutsouleris, N., 
et al. (2018). Predicting barriers to treatment for depression in a U.S. National Sample: a 
cross-sectional, proof-of-concept study. Psychiatr. Serv. 69, 927–934. doi: 10.1176/appi.
ps.201800094

https://doi.org/10.3389/fpsyg.2023.1016337
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1016337/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1016337/full#supplementary-material
https://doi.org/10.1176/appi.ps.201600096
https://doi.org/10.12973/ijem.5.4.525
https://doi.org/10.1080/00461520.2019.1614447
https://doi.org/10.1016/S0140-6736(20)31422-7
https://www.census.gov/newsroom/press-releases/2022/educational-attainment.html
https://www.census.gov/newsroom/press-releases/2022/educational-attainment.html
https://www.census.gov/newsroom/press-releases/2022/population-estimates-characteristics.html
https://www.census.gov/newsroom/press-releases/2022/population-estimates-characteristics.html
https://doi.org/10.1037/a0017216
https://doi.org/10.1059/0003-4819-151-11-200912010-00006
https://emergency.cdc.gov/han/2020/han00438.asp?ACSTrackingID=USCDC_511-DM44961&ACSTrackingLabel=HAN%20438%20-%20General%20Public&deliveryName=USCDC_511-DM44961
https://emergency.cdc.gov/han/2020/han00438.asp?ACSTrackingID=USCDC_511-DM44961&ACSTrackingLabel=HAN%20438%20-%20General%20Public&deliveryName=USCDC_511-DM44961
https://emergency.cdc.gov/han/2020/han00438.asp?ACSTrackingID=USCDC_511-DM44961&ACSTrackingLabel=HAN%20438%20-%20General%20Public&deliveryName=USCDC_511-DM44961
https://emergency.cdc.gov/han/2020/han00438.asp?ACSTrackingID=USCDC_511-DM44961&ACSTrackingLabel=HAN%20438%20-%20General%20Public&deliveryName=USCDC_511-DM44961
https://doi.org/10.1146/annurev-clinpsy-021815-093623
https://doi.org/10.1146/annurev-clinpsy-021815-093623
https://doi.org/10.1176/appi.ps.201800094
https://doi.org/10.1176/appi.ps.201800094


Karnaze et al. 10.3389/fpsyg.2023.1016337

Frontiers in Psychology 10 frontiersin.org

Cohen-Mansfield, J., Hazan, H., Lerman, Y., and Shalom, V. (2016). Correlates and 
predictors of loneliness in older-adults: a review of quantitative results informed by 
qualitative insights. Int. Psychogeriatr. 28, 557–576. doi: 10.1017/S1041610215001532

Credé, M., Tynan, M. C., and Harms, P. D. (2017). Much ado about grit: a meta-analytic 
synthesis of the grit literature. J. Pers. Soc. Psychol. 113, 492–511. doi: 10.1037/
pspp0000102

Crum, A. J., Jamieson, J. P., and Akinola, M. (2020). Optimizing stress: an integrated 
intervention for regulating stress responses. Emotion 20, 120–125. doi: 10.1037/
emo0000670

Cruz-Pereira, J. S., Rea, K., Nolan, Y. M., O'Leary, O. F., Dinan, T. G., and Cryan, J. F. 
(2020). Depression’s unholy trinity: dysregulated stress, immunity, and the microbiome. 
Annu. Rev. Psychol. 71, 49–78. doi: 10.1146/annurev-psych-122216-011613

De Castella, K., Goldin, P., Jazaieri, H., Ziv, M., Dweck, C. S., and Gross, J. J. (2013). 
Beliefs about emotion: links to emotion regulation, well-being, and psychological distress. 
Basic Appl. Soc. Psychol. 35, 497–505. doi: 10.1080/01973533.2013.840632

Denny, B. T., and Ochsner, K. N. (2014). Behavioral effects of longitudinal training in 
cognitive reappraisal. Emotion 14, 425–433. doi: 10.1037/a0035276

Domènech-Abella, J., Mundó, J., Switsers, L., Tilburg, T., Fernández, D., and 
Aznar-Lou, I. (2021). Social network size, loneliness, physical functioning and depressive 
symptoms among older adults: examining reciprocal associations in four waves of the 
longitudinal aging study Amsterdam (LASA). Int. J. Geriatr. Psychiatry 36, 1541–1549. doi: 
10.1002/gps.5560

Ernst, M., Niederer, D., Werner, A. M., Czaja, S. J., Mikton, C., Ong, A. D., et al. (2022). 
Loneliness before and during the COVID-19 pandemic: a systematic review with meta-
analysis. Am. Psychol. 77, 660–677. doi: 10.1037/amp0001005

Ettman, C. K., Abdalla, S. M., Cohen, G. H., Sampson, L., Vivier, P. M., and Galea, S. 
(2020). Prevalence of depression symptoms in US adults before and during the COVID-19 
pandemic. JAMA Netw. Open 3:e2019686. doi: 10.1001/jamanetworkopen.2020.19686

Felton, J. W., Collado, A., Havewala, M., Shadur, J. M., MacPherson, L., and Lejuez, C. W. 
(2019). Distress tolerance interacts with negative life events to predict depressive symptoms 
across adolescence. J. Clin. Child Adolesc. Psychol. 48, 633–642. doi: 
10.1080/15374416.2017.1405354

Fischer, D. G., and Fick, C. (1993). Measuring social desirability: short forms of the 
Marlowe-Crowne social desirability scale. Educ. Psychol. Meas. 53, 417–424. doi: 
10.1177/0013164493053002011

Ford, B. Q., and Gross, J. J. (2019). Why beliefs about emotion matter: an emotion-
regulation perspective. Curr. Dir. Psychol. Sci. 28, 74–81. doi: 10.1177/0963721418806697

Grierson, A. B., Hickie, I. B., Naismith, S. L., and Scott, J. (2016). The role of rumination 
in illness trajectories in youth: linking trans-diagnostic processes with clinical staging 
models. Psychol. Med. 46, 2467–2484. doi: 10.1017/S0033291716001392

Gross, J. J., and John, O. P. (2003). Individual differences in two emotion regulation 
processes: implications for affect, relationships, and well-being. J. Pers. Soc. Psychol. 85, 
348–362. doi: 10.1037/0022-3514.85.2.348

Gubler, D. A., Makowski, L. M., Troche, S. J., and Schlegel, K. (2021). Loneliness and 
well-being during the Covid-19 pandemic: associations with personality and emotion 
regulation. J. Happiness Stud. 22, 2323–2342. doi: 10.1007/s10902-020-00326-5

Gutentag, T., Kalokerinos, E. K., and Tamir, M. (2022). Beliefs about the ability to control 
specific emotions. Motiv. Emot., 1–13. doi: 10.1007/s11031-022-09991-w

Hays, R. D., and DiMatteo, M. R. (1987). A short-form measure of loneliness. J. Pers. 
Assess. 51, 69–81. doi: 10.1207/s15327752jpa5101_6

Herzberg, P. Y., Glaesmer, H., and Hoyer, J. (2006). Separating optimism and pessimism: 
a robust psychometric analysis of the revised life orientation test (LOT-R). Psychol. Assess. 
18, 433–438. doi: 10.1037/1040-3590.18.4.433

Hofmann, S. G., Asnaani, A., Vonk, I. J. J., Sawyer, A. T., and Fang, A. (2012). The efficacy 
of cognitive behavioral therapy: a review of meta-analyses. Cogn. Ther. Res. 36, 427–440. 
doi: 10.1007/s10608-012-9476-1

Holland, K. M., Jones, C., Vivolo-Kantor, A. M., Idaikkadar, N., Zwald, M., Hoots, B., 
et al. (2021). Trends in US emergency department visits for mental health, overdose, and 
violence outcomes before and during the COVID-19 pandemic. JAMA Psychiat. 78, 
372–379. doi: 10.1001/jamapsychiatry.2020.4402

Holmes, T. H., and Rahe, R. H. (1967). The social readjustment rating scale. J. Psychosom. 
Res. 11, 213–218. doi: 10.1016/0022-3999(67)90010-4

Hossain, M. M., Tasnim, S., Sultana, A., Faizah, F., Mazumder, H., Zou, L., et al. (2020). 
Epidemiology of mental health problems in COVID-19: a review. F1000Research 9:636. 
doi: 10.12688/f1000research.24457.1

Hu, T., Zhang, D., Wang, J., Mistry, R., Ran, G., and Wang, X. (2014). Relation between 
emotion regulation and mental health: a meta-analysis review. Psychol. Rep. 114, 341–362. 
doi: 10.2466/03.20.PR0.114k22w4

Hughes, K., Bellis, M. A., Hardcastle, K. A., Sethi, D., Butchart, A., Mikton, C., et al. 
(2017). ‘The effect of multiple adverse childhood experiences on health: a systematic review 
and meta-analysis’, the lancet. Public Health 2, e356–e366. doi: 10.1016/
S2468-2667(17)30118-4

Iacoviello, B. M., and Charney, D. S. (2014). Psychosocial facets of resilience: 
implications for preventing posttrauma psychopathology, treating trauma survivors, and 
enhancing community resilience. Eur. J. Psychotraumatol. 5:23970. doi: 10.3402/ejpt.
v5.23970

Jamieson, J. P., Mendes, W. B., and Nock, M. K. (2013). Improving acute stress responses: 
the power of reappraisal. Curr. Dir. Psychol. Sci. 22, 51–56. doi: 10.1177/0963721412461500

Jamieson, J. P., Peters, B. J., Greenwood, E. J., and Altose, A. J. (2016). ‘Reappraising stress 
arousal improves performance and reduces evaluation anxiety in classroom exam 
situations’, social psychological and personality. Science 7, 579–587. doi: 
10.1177/1948550616644656

Jeste, D. V., Lee, E. E., and Cacioppo, S. (2020). Battling the modern behavioral epidemic 
of loneliness: suggestions for research and interventions. JAMA Psychiatry 77, 553–554. 
doi: 10.1001/jamapsychiatry.2020.0027

Kennedy, S., Kiecolt-Glaser, J. K., and Glaser, R. (1988). Immunological consequences 
of acute and chronic stressors: mediating role of interpersonal relationships. Br. J. Med. 
Psychol. 61, 77–85. doi: 10.1111/j.2044-8341.1988.tb02766.x

Kneeland, E. T., Nolen-Hoeksema, S., Dovidio, J. F., and Gruber, J. (2016). Beliefs about 
emotion’s malleability influence state emotion regulation. Motiv. Emot. 40, 740–749. doi: 
10.1007/s11031-016-9566-6

Krass, P., Dalton, E., Doupnik, S. K., and Esposito, J. (2021). US pediatric emergency 
department visits for mental health conditions during the COVID-19 pandemic. JAMA 
Netw. Open 4:e218533. doi: 10.1001/jamanetworkopen.2021.8533

Kroenke, K., Spitzer, R. L., and Williams, J. B. W. (2001). The PHQ-9. J. Gen. Intern. Med. 
16, 606–613. doi: 10.1046/j.1525-1497.2001.016009606.x

Leyro, T. M., Zvolensky, M. J., and Bernstein, A. (2010). Distress tolerance and 
psychopathological symptoms and disorders: a review of the empirical literature among 
adults. Psychol. Bull. 136, 576–600. doi: 10.1037/a0019712

Liknaitzky, P., Smillie, L. D., and Allen, N. B. (2018). The low and narrow: a preliminary 
test of the association between depressive symptoms and deficits in producing divergent 
inferences. Creat. Res. J. 30, 67–77. doi: 10.1080/10400419.2018.1411459

Lim, M. H., Rodebaugh, T. L., Eres, R., Long, K. M., Penn, D. L., and Gleeson, J. F. M. 
(2019). A pilot digital intervention targeting loneliness in youth mental health. Front. 
Psych. 10:604. doi: 10.3389/fpsyt.2019.00604

Liu, Y., Wang, Z., Zhou, C., and Li, T. (2014). Affect and self-esteem as mediators 
between trait resilience and psychological adjustment. Personal. Individ. Differ. 66, 92–97. 
doi: 10.1016/j.paid.2014.03.023

Maddi, S. R. (2002). The story of hardiness: twenty years of theorizing, research, and 
practice. Consult. Psychol. J. Pract. Res. 54, 173–185. doi: 10.1037/1061-4087.54.3.173

Maddi, S. R., Harvey, R. H., Khoshaba, D. M., Fazel, M., and Resurreccion, N. (2009). 
Hardiness training facilitates performance in college. J. Posit. Psychol. 4, 566–577. doi: 
10.1080/17439760903157133

Maddi, S. R., Khoshaba, D. M., Jensen, K., Carter, E., Lu, J. L., and Harvey, R. H. (2002). 
Hardiness training for high-risk undergraduates. NACADA J. 22, 45–55. doi: 
10.12930/0271-9517-22.1.45

Major Depression (2022). National Institute of Mental Health (NIMH). Available at: 
https://www.nimh.nih.gov/health/statistics/major-depression (Accessed January 03, 2023).

Masi, C. M., Chen, H. Y., Hawkley, L. C., and Cacioppo, J. T. (2011). A meta-analysis of 
interventions to reduce loneliness. Pers. Soc. Psychol. Rev. 15, 219–266. doi: 
10.1177/1088868310377394

Mason, M., Arukumar, P., and Feinglass, J. (2021). The pandemic stay-at-home order and 
opioid-involved overdose fatalities. JAMA 325, 2495–2496. doi: 10.1001/jama.2021.6700

Matthews, G., Panganiban, A. R., Wells, A., Wohleber, R. W., and Reinerman-Jones, L. E. 
(2019). Metacognition, hardiness, and grit as resilience factors in unmanned aerial systems 
(UAS) operations: a simulation study. Front. Psychol. 10:640. doi: 10.3389/fpsyg.2019.00640

Miu, A. S., and Yeager, D. S. (2015). Preventing symptoms of depression by teaching 
adolescents that people can change: effects of a brief incremental theory of personality 
intervention at 9-month follow-up. Clin. Psychol. Sci. 3, 726–743. doi: 
10.1177/2167702614548317

Neimeyer, R. A. (2009). Distinctive Features. London: Routledge.

O’Connor, D. B., Gartland, N., and O’Connor, R. C. (2020). Stress, cortisol and suicide 
risk. Int. Rev. Neurobiol. 152, 101–130.

Panagioti, M., Panagopoulou, E., Bower, P., Lewith, G., Kontopantelis, E., 
Chew-Graham, C., et al. (2017). Controlled interventions to reduce burnout in physicians: 
a systematic review and meta-analysis. JAMA Intern. Med. 177, 195–205. doi: 10.1001/
jamainternmed.2016.7674

Panchal, N., Kamal, R., Cox, C., and Garfield, R., (2021). ‘The Implications of COVID-19 
for Mental Health and Substance Use – Issue Brief – 9440-03’, KFF. Available at: https://
www.kff.org/report-section/the-implications-of-covid-19-for-mental-health-and-
substance-use-issue-brief/ (Accessed February 24, 2022).

Paolacci, G., Chandler, J., and Ipeirotis, P. G. (2010). Running experiments on Amazon 
mechanical turk. Judgm. Decis. Mak. 5, 411–419.

Park, D., Tsukayama, E., Yu, A., and Duckworth, A. L. (2020). The development of grit 
and growth mindset during adolescence. J. Exp. Child Psychol. 198:104889. doi: 10.1016/j.
jecp.2020.104889

Peer, E., Vosgerau, J., and Acquisti, A. (2014). Reputation as a sufficient condition for 
data quality on Amazon mechanical Turk. Behav. Res. Methods 46, 1023–1031. doi: 
10.3758/s13428-013-0434-y

Petrides, K. V. (2009). “Psychometric properties of the trait emotional intelligence 
questionnaire (TEIQue)” in Assessing Emotional Intelligence: Theory, Research, and 

https://doi.org/10.3389/fpsyg.2023.1016337
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1017/S1041610215001532
https://doi.org/10.1037/pspp0000102
https://doi.org/10.1037/pspp0000102
https://doi.org/10.1037/emo0000670
https://doi.org/10.1037/emo0000670
https://doi.org/10.1146/annurev-psych-122216-011613
https://doi.org/10.1080/01973533.2013.840632
https://doi.org/10.1037/a0035276
https://doi.org/10.1002/gps.5560
https://doi.org/10.1037/amp0001005
https://doi.org/10.1001/jamanetworkopen.2020.19686
https://doi.org/10.1080/15374416.2017.1405354
https://doi.org/10.1177/0013164493053002011
https://doi.org/10.1177/0963721418806697
https://doi.org/10.1017/S0033291716001392
https://doi.org/10.1037/0022-3514.85.2.348
https://doi.org/10.1007/s10902-020-00326-5
https://doi.org/10.1007/s11031-022-09991-w
https://doi.org/10.1207/s15327752jpa5101_6
https://doi.org/10.1037/1040-3590.18.4.433
https://doi.org/10.1007/s10608-012-9476-1
https://doi.org/10.1001/jamapsychiatry.2020.4402
https://doi.org/10.1016/0022-3999(67)90010-4
https://doi.org/10.12688/f1000research.24457.1
https://doi.org/10.2466/03.20.PR0.114k22w4
https://doi.org/10.1016/S2468-2667(17)30118-4
https://doi.org/10.1016/S2468-2667(17)30118-4
https://doi.org/10.3402/ejpt.v5.23970
https://doi.org/10.3402/ejpt.v5.23970
https://doi.org/10.1177/0963721412461500
https://doi.org/10.1177/1948550616644656
https://doi.org/10.1001/jamapsychiatry.2020.0027
https://doi.org/10.1111/j.2044-8341.1988.tb02766.x
https://doi.org/10.1007/s11031-016-9566-6
https://doi.org/10.1001/jamanetworkopen.2021.8533
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1037/a0019712
https://doi.org/10.1080/10400419.2018.1411459
https://doi.org/10.3389/fpsyt.2019.00604
https://doi.org/10.1016/j.paid.2014.03.023
https://doi.org/10.1037/1061-4087.54.3.173
https://doi.org/10.1080/17439760903157133
https://doi.org/10.12930/0271-9517-22.1.45
https://www.nimh.nih.gov/health/statistics/major-depression
https://doi.org/10.1177/1088868310377394
https://doi.org/10.1001/jama.2021.6700
https://doi.org/10.3389/fpsyg.2019.00640
https://doi.org/10.1177/2167702614548317
https://doi.org/10.1001/jamainternmed.2016.7674
https://doi.org/10.1001/jamainternmed.2016.7674
https://www.kff.org/report-section/the-implications-of-covid-19-for-mental-health-and-substance-use-issue-brief/
https://www.kff.org/report-section/the-implications-of-covid-19-for-mental-health-and-substance-use-issue-brief/
https://www.kff.org/report-section/the-implications-of-covid-19-for-mental-health-and-substance-use-issue-brief/
https://doi.org/10.1016/j.jecp.2020.104889
https://doi.org/10.1016/j.jecp.2020.104889
https://doi.org/10.3758/s13428-013-0434-y


Karnaze et al. 10.3389/fpsyg.2023.1016337

Frontiers in Psychology 11 frontiersin.org

Applications. eds. J. D. A. Parker, D. H. Saklofske and C. Stough (Boston, MA: Springer US: 
(The Springer Series on Human Exceptionality)), 85–101.

Petrides, K. V., Furnham, A., and Mavroveli, S. (2007). “Trait emotional intelligence: 
moving forward in the field of EI” in The Science of Emotional Intelligence: Knowns and 
Unknowns. eds. G. Matthews MZ and R. D. Roberts (New York, NY, US: Oxford University 
Press Series in Affective Science), 151–166.

Pierro, A., and Kruglanski, A. W. (2008). “Seizing and freezing” on a significant-person 
schema: need for closure and the transference effect in social judgment. Personal. Soc. 
Psychol. Bull. 34, 1492–1503. doi: 10.1177/0146167208322865

Population Distribution by Sex (2022). KFF, 28 October. Available at: https://www.kff.
org/other/state-indicator/distribution-by-sex/ (Accessed January 03, 2023).

Racine, N., McArthur, B., Cooke, J. E., Eirich, R., Zhu, J., and Madigan, S. (2021). Global 
prevalence of depressive and anxiety symptoms in children and adolescents during COVID-19: 
a meta-analysis. JAMA Pediatrics 175, 1142–1150. doi: 10.1001/jamapediatrics.2021.2482

Rasmussen, P. D., Storebø, O. J., Løkkeholt, T., Voss, L. G., Shmueli-Goetz, Y., 
Bojesen, A. B., et al. (2019). Attachment as a core feature of resilience: a systematic review 
and meta-analysis. Psychol. Rep. 122, 1259–1296. doi: 10.1177/0033294118785577

Roaten, K., Horowitz, L. M., Bridge, J. A., Goans, C. R. R., McKintosh, C., Genzel, R., et al. 
(2021). Universal pediatric suicide risk screening in a health care system: 90,000 patient 
encounters. J. Acad. Consult. Liaison Psychiatry 62, 421–429. doi: 10.1016/j.jaclp.2020.12.002

Roets, A., and Van Hiel, A. (2011). Item selection and validation of a brief, 15-item 
version of the need for closure scale. Personal. Individ. Differ. 50, 90–94. doi: 10.1016/j.
paid.2010.09.004

Rohland, B. M., Kruse, G. R., and Rohrer, J. E. (2004). Validation of a single-item 
measure of burnout against the Maslach burnout inventory among physicians. Stress Health 
20, 75–79. doi: 10.1002/smi.1002

Root, E. D., Slavova, S., LaRochelle, M., Feaster, D. J., Villani, J., Defiore-Hyrmer, J., et al. 
(2021). The impact of the national stay-at-home order on emergency department visits for 
suspected opioid overdose during the first wave of the COVID-19 pandemic. Drug Alcohol 
Depend. 228:108977. doi: 10.1016/j.drugalcdep.2021.108977

Seery, M. D., Holman, E. A., and Silver, R. C. (2010). Whatever does not kill us: 
cumulative lifetime adversity, vulnerability, and resilience. J. Pers. Soc. Psychol. 99, 
1025–1041. doi: 10.1037/a0021344

Shapiro, D. N., Chandler, J., and Mueller, P. A. (2013). Using mechanical Turk to study 
clinical populations. Clin. Psychol. Sci. 1, 213–220. doi: 10.1177/2167702612469015

Silver, R. C., Holman, E. A., and Garfin, D. R. (2021). ‘Coping with cascading collective 
traumas in the United  States’, nature human. Behaviour 5, 4–6. doi: 10.1038/
s41562-020-00981-x

Smith, B. W., Dalen, J., Wiggins, K., Tooley, E., Christopher, P., and Bernard, J. (2008). 
The brief resilience scale: assessing the ability to bounce back. Int. J. Behav. Med. 15, 
194–200. doi: 10.1080/10705500802222972

Smith, S. M., Roster, C. A., Golden, L. L., and Albaum, G. S. (2016). A multi-group 
analysis of online survey respondent data quality: comparing a regular USA consumer 

panel to MTurk samples. J. Bus. Res. 69, 3139–3148. doi: 10.1016/j.jbusres.2015. 
12.002

Spitzer, R. L., Kroenke, K., Williams, J. B. W., and Löwe, B. (2006). A brief measure for 
assessing generalized anxiety disorder: the GAD-7. Arch. Intern. Med. 166, 1092–1097. doi: 
10.1001/archinte.166.10.1092

Targum, S. D., and Nemeroff, C. B. (2019). The effect of early life stress on adult 
psychiatric disorders. Innovat. Clin. Neurosci. 16, 35–37. 

Taylor, M. K., Pietrobon, R., Taverniers, J., Leon, M. R., and Fern, B. J. (2013). 
Relationships of hardiness to physical and mental health status in military men: a test of 
mediated effects. J. Behav. Med. 36, 1–9. doi: 10.1007/s10865-011-9387-8

Thomas, K. A., and Clifford, S. (2017). Validity and mechanical Turk: an assessment of 
exclusion methods and interactive experiments. Comput. Hum. Behav. 77, 184–197. doi: 
10.1016/j.chb.2017.08.038

Thombs, B. D., Markham, S., Rice, D. B., and Ziegelstein, R. C. (2021). Does depression 
screening in primary care improve mental health outcomes? BMJ 374:n1661. doi: 10.1136/
bmj.n1661

Tol, W. A., Song, S., and Jordans, M. J. D. (2013). Annual research review: resilience and 
mental health in children and adolescents living in areas of armed conflict – a systematic 
review of findings in low-and middle-income countries. J. Child Psychol. Psychiatry 54, 
445–460. doi: 10.1111/jcpp.12053

Troy, A. S., Willroth, E. C., Shallcross, A. J., Giuliani, N. R., Gross, J. J., and Mauss, I. B. 
(2023). Psychological resilience: an affect-regulation framework. Annu. Rev. Psychol. 74:e1. 
doi: 10.1146/annurev-psych-020122-041854

van Heeringen, K., and Mann, J. J. (2014). The neurobiology of suicide. Lancet Psychiatry 
1, 63–72.

Walton, G. M., and Cohen, G. L. (2011). A brief social-belonging intervention improves 
academic and health outcomes of minority students. Science 331, 1447–1451. doi: 10.1126/
science.1198364

Webster, D. M., and Kruglanski, A. W. (1994). Individual differences in need for cognitive 
closure. J. Pers. Soc. Psychol. 67, 1049–1062. doi: 10.1037/0022-3514.67.6.1049

Yeager, D. S., Carroll, J. M., Buontempo, J., Cimpian, A., Woody, S., Crosnoe, R., et al. 
(2022). Teacher mindsets help explain where a growth-mindset intervention does and 
Doesn’t work. Psychol. Sci. 33, 18–32. doi: 10.1177/09567976211028984

Yeager, D. S., Hanselman, P., Walton, G. M., Murray, J. S., Crosnoe, R., Muller, C., et al. 
(2019). A national experiment reveals where a growth mindset improves achievement. 
Nature 573, 364–369. doi: 10.1038/s41586-019-1466-y

Zion, S. R., Louis, K., Horii, R., Leibowitz, K., Heathcote, L. C., and Crum, A. J. (2022). 
Making sense of a pandemic: mindsets influence emotions, behaviors, health, and 
wellbeing during the COVID-19 pandemic. Soc. Sci. Med. 301:114889. doi: 10.1016/j.
socscimed.2022.114889

Zuo, B., Wang, Q., Qiao, Y., Ding, Y., and Wen, F. (2021). Impact of divergent thinking 
training on teenagers emotion and self-efficacy during the COVID-19 pandemic. Front. 
Psychol. 12:533. doi: 10.3389/fpsyg.2021.600533

https://doi.org/10.3389/fpsyg.2023.1016337
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1177/0146167208322865
https://www.kff.org/other/state-indicator/distribution-by-sex/
https://www.kff.org/other/state-indicator/distribution-by-sex/
https://doi.org/10.1001/jamapediatrics.2021.2482
https://doi.org/10.1177/0033294118785577
https://doi.org/10.1016/j.jaclp.2020.12.002
https://doi.org/10.1016/j.paid.2010.09.004
https://doi.org/10.1016/j.paid.2010.09.004
https://doi.org/10.1002/smi.1002
https://doi.org/10.1016/j.drugalcdep.2021.108977
https://doi.org/10.1037/a0021344
https://doi.org/10.1177/2167702612469015
https://doi.org/10.1038/s41562-020-00981-x
https://doi.org/10.1038/s41562-020-00981-x
https://doi.org/10.1080/10705500802222972
https://doi.org/10.1016/j.jbusres.2015.12.002
https://doi.org/10.1016/j.jbusres.2015.12.002
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1007/s10865-011-9387-8
https://doi.org/10.1016/j.chb.2017.08.038
https://doi.org/10.1136/bmj.n1661
https://doi.org/10.1136/bmj.n1661
https://doi.org/10.1111/jcpp.12053
https://doi.org/10.1146/annurev-psych-020122-041854
https://doi.org/10.1126/science.1198364
https://doi.org/10.1126/science.1198364
https://doi.org/10.1037/0022-3514.67.6.1049
https://doi.org/10.1177/09567976211028984
https://doi.org/10.1038/s41586-019-1466-y
https://doi.org/10.1016/j.socscimed.2022.114889
https://doi.org/10.1016/j.socscimed.2022.114889
https://doi.org/10.3389/fpsyg.2021.600533

	Public mental health during and after the SARS-CoV-2 pandemic: Opportunities for intervention via emotional self-efficacy and resilience
	Introduction
	Modifiable protective factors in the context of the pandemic
	The present investigation

	Method, design, and participants
	Measures
	Outcomes
	Covariates
	Risk factors
	Modifiable protective factors
	Statistical approach

	Results
	Risk and modifiable protective factors and associations with mental health outcomes and burnout
	Risk factors
	Loneliness
	Need for closure
	Stressful life events
	Modifiable protective factors
	Emotional self-efficacy
	Beliefs about malleability of emotions
	Resilience
	Exploratory analyses of modifiable protective factors that mitigate the effects of loneliness
	Emotional self-efficacy
	Beliefs about malleability of emotions
	Resilience

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

