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Abstract

Understanding pandemic-related psychopathology development is limited due to numerous individual and contextual fac-
tors. It is widely accepted that individual differences to endure or cope with distress predict psychopathology development.
The present study investigated the influence of individual differences in neuroticism and healthy emotionality concerning
the association between fear of COVID-19 and mental health problems. It was hypothesized that healthy emotionality
would moderate the mediated link between fear of COVID-19 and mental health problems. A sample of 752 participants
(351 males and 401 females) completed an online survey including the Emotional Style Questionnaire, Fear of COVID-19
Scale, the Neuroticism subscale of the Big Five Inventory, and General Health Questionnaire. The results showed that the
fear of COVID-19 positively predicted mental health problems (f= .43, SE=.05, p<.001, Cohen’s f 2=.24). Neuroticism
also showed a significant mediation effect on the relationship between fear of COVID-19 and mental health problems. Fear
of COVID-19 indirectly predicted psychopathology through neuroticism (f=— .16, SE=.04, p<.001, t=4.53, 95% CI
[0.11, 0.23]). Moreover, healthy emotionality had a moderating effect on the relationship between fear of COVID-19 and
mental health problems, f=— .21, SE=.03, p< .001, t=5.91, 95% CI [-0.26, —0.14]. The study’s findings are expected to
contribute to a better understanding of the roles of both individual differences in personality traits and healthy emotionality
in psychopathology development during the current pandemic.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic is much more than a medical challenge.
There is also a global mental health emergency with possible long-lasting and profound adverse
consequences (Xie et al., 2021). Based on the previous severe acute respiratory syndrome (SARS)
coronavirus pandemic, survivors reported persistently elevated psychological distress one year after the
initial outbreak (Lee et al., 2007). Preliminary psychological research concerning COVID-19 has
identified fear (i.e., fear of infection and/or fear of infecting others such as family members) as one of the
most common emotional responses during the pandemic for all groups and across genders (Mertens et., al
2020). Fear generated by traumatic events is a major emotion in psychopathology (Tull, & Kimbrel, 2020;

Perusini, & Fanselow, 2015).



Fear is conceptualized as an adaptive, evolutionary, and automatic reaction to threat (Craske et al.,
2009). Fear generated by the pandemic can be viewed as a motivating factor that facilitates protective
behaviors (e.g., following pandemic health instructions) and preventive behaviors (e.g., avoiding
unnecessary social activities) among individuals. However, elevated fear increases risk perception and (i)
generates subjective experiences of fear in an objective safe context, (ii) provides inaccurate information
to the individual, and (iii) generates problematic behaviors (Wu et al., 2021). Extensive fear can lead to
elevated health anxiety symptoms, worry-specific phobias, and sleep disturbance (Arpaci et al., 2020;
Brailovskaia & Margraf, 2020). However, there is a lack of information regarding the psychopathological
mechanisms (e.g., risk factors and protective factors) associated with the fear of COVID-19. It is now
widely accepted that personality traits in enduring or coping with stressful challenges are associated with
the development or persistence of mental and physical health problems (Zeigler-Hill & Shackelford,
2020).
Neuroticism as mediator

Individual differences in neuroticism predict a broad range of adverse physical and psychological
outcomes (Barlow et al., 2014), such as depression (Mineka et al., 2020), anxiety, and somatic symptoms
(Strickhouser et al., 2017). COVID-19 psychological distress predicts higher levels of neuroticism Nazari
et al., 2021). Neuroticism has also been shown to be a strong predictor of internalizing symptomology
(Nikcevi¢ et al., 2020) and depressive symptoms during the pandemic (Nazari et al, 2022). Moreover,
individuals with higher levels of neuroticism are more vulnerable to elevated psychological distress
generated by COVID-19 (Lyon et al., 2021). For example, people high in neuroticism potentially pay
more attention to information about COVID-19 and are anxious more about the consequences of COVID-
19 (Kroencke et al., 2020). As a personality trait, neuroticism may shape individual responses through

beliefs and attitudes (McCrae & Costa, 2006). The expectancy model of fear (Reiss & McNally, 1985)



conceptualizes fear of illness as one of the fundamental fears that are believed to underlie sensitivities to
inherently aversive threats and therein represent the vulnerabilities from which fears arise (e.g., fear of
flying, fear of hospitals). For instance, fear generated by COVID-19 or catastrophic appraisals related to
being infected may lead to mental health problems by elevating negative emotions and dysfunctional
beliefs related to health anxiety. Neuroticism is a key trait associated with most emotional disorders
(Brown & Barlow, 2009). COVID-19 studies describing the etiological role of neuroticism in
psychopathology have proposed similar mediators, such as loneliness (Gubler et al., 2020) and emotional

dysregulation (Nazari et al., 2022).

Healthy emotionality as a moderator

The degree to which individuals can regulate emotions involves a complex interplay of affective,
cognitive, behavioral, and physiological processes. Healthy emotionality refers to an individual’s overall
abilities in adaptive emotional responses. To identify the important components of an individual’s
emotional profile, Davidson proposed six dimensions governed by specific brain circuits (Davidson, 1998;
Davidson & Begley, 2012). These six dimensions are outlook, resilience, social intuition, self-awareness,
sensitivity to context, and attention. For most individuals, each dimension describes a continuum with two
extremes (i.e., high and low) and reflects increased or reduced activity in the neural circuits that underlie
these dimensions (Davidson & Begley, 2012; Grupe et al., 2018). For most individuals, the type, duration,
and intensity of experienced emotions are determined by their unique individual emotional style
(Davidson, 1998; Grupe et al., 2018; Kesebir et al., 2019).

Mental health problems refer conditions that are characterized by cognitive and emotional

dysregulations, abnormal behaviors, impaired functioning, or any combination of these. Such problems



cannot be accounted for solely by environmental circumstances and may involve physiological, genetic,
chemical, social, and other factors (American Psychological Association & VandenBos, 2015). Affective
chronometry is particularly germane to understanding individual differences that may reflect mental health
problems. Affective chronometry refers to the temporal dynamics involved in emotion to adversity and
regulates emotion (Jager, 2016; Kuppens et al., 2009). For example, in unprecedented disasters, resilience
alludes to an individual’s capacity to recover from adversity (Feldman, 2020). Positive and adaptive
responses that result in a quick recovery after temporary difficulties and help individuals readjust from
adversity are associated with positive mental and physical health. Slower recovery from stressful
situations predicts greater adverse effects on mental health, such as neuroticism (Schuyler et al., 2014).
Outlook denotes the ability to savor pleasant feelings (e.g., positive emotions) over time. There is evidence
that short-lived responses to pleasant feelings predict a longer recovery period from negative affect and
emotional disorders (e.g., depression; Lapate & Heller, 2020). In turn, higher abilities in self-awareness
or individual accuracy in internal bodily cue perceptions play a critical role in somatoform disorders such
as health anxiety and cyberchondria during the pandemic (Landi et al., 2020). Sensitivity to context refers
to whether an emotional and behavioral response matches the provided social cue. Social cognition and
behavior rely on sensitivity to intention and context (Aldao, 2013). Sensitivity to context is a prerequisite
for social interaction and learning. This dimension can be considered the outer-directed version of self-
awareness. Whereas self-awareness reflects attunement to one’s own physiological and emotional cues,
sensitivity to context reflects attunement to the social environment. Contextual sensitivity deficits may
provoke maladaptive emotion regulation strategies (Myruski et al., 2017). Social intuition (as
‘evolutionary biological wisdom’) refers to reading nonverbal cues and signals (e.g., body language),
which is crucial for facilitating productive interpersonal communication in suspicious situations (Kret et

al., 2010). Individuals high on the social intuition dimension are adept at reading nonverbal cues, decoding



motives and intentions (e.g., facial expressions, body language, and gestures), and making rapid
judgements and attunements to nonverbal social signals based on certain cues (Norman & Price, 2012).
Highly socially intuitive individuals may effectively manage their emotions and the impact of emotions
in their interactions and infer social information from others’ emotional states (Armstrong et al., 2012).
The ability to process nonverbal signals and cues is a prerequisite for establishing productive social
interactions. Attention refers to intentional selective attention to positive information. Following stressful
events, prolonged or repeated attention to negative aspects of these impairs the hypothalamic—pituitary—
adrenal system, predicts depression and is associated with health problems (Vlachos et al., 2020).
Additionally, the inability to disengage attention away from threat plays a significant role in the etiology
and maintenance of anxiety disorders. Deficits in cognitive processing abilities may be related to social
interaction impairments, which are vital during the COVID-19 pandemic.
Purpose of the present study

The patterns concerning psychological reactions to pandemics are complex, and evidence-based
treatments must address such complexity (Holmes et al., 2020). Conceptualizations of coping as an
adaptive process have held promise in contributing to the understanding of how individuals are able to
deal with adversity and why they sometimes succumb to its pressures. There is a large body of evidence
regarding the increase in psychological distress during the COVID-19 pandemic (Ornell et al., 2020) and
the association between psychological distress and the risk of death from infectious diseases (Hamer et
al., 2019). Although the negative impacts of the pandemic on mental health are well documented, much
less attention has been given to identifying effective adaptive strategies in the face of adverse situations,
particularly among the healthy population (Ben-Ezra et al., 2020). Understanding the factors that can help
individuals positively cope with pandemics is critical. Additionally, emotion regulation studies tend to

concentrate on the regulation of negative emotional experiences. However, there is evidence that



individuals also regulate positive emotions, and the effective regulation of positive emotions is associated

with several positive outcomes, such as lower affective disorder vulnerabilities.

Therefore, the present study investigated the relationship between healthy emotionality (individual
differences in emotional style responses), neuroticism, fear of COVID-19, and mental health problems.
The proposed model is depicted both statistically and conceptually in Figure 1. In the present study, it was
hypothesized that higher levels of the fear of COVID-19 would be associated with higher levels of mental
health problems. It was also investigated whether neuroticism mediated the association between fear
generated by COVID-19 and psychopathology among a healthy sample of adults. It was expected that
neuroticism was a predictor of psychopathology. Additionally, it was hypothesized that healthy
emotionality would moderate the association between COVID-19-generated fear and neuroticism. It was
also hypothesized that healthy emotionality would moderate the mediated link (direct effect) between fear
of COVID-19 and mental health problems. It was expected that for individuals affected by the
psychological distress of the pandemic, a higher healthy emotionality level would be associated with a
lower level of neuroticism and with a lower level of mental health problems. More specifically, it was
expected that for individuals with higher levels of healthy emotionality, the effect of COVID-19 fear on

mental health problems would be lower than that for individuals with lower levels of healthy emotionality.

Neuroticism can be potentially relevant for understanding maladaptive behaviors during stressful
situations (Strickhouser et al., 2017). Evidence indicates that fears of death and dying in both self and
others (family members) have been found to be associated with higher neuroticism levels (Loo, 1984;
Zeigler-Hill, & Shackelford, 2020). A recent neuroimaging study suggested that neuroticism was
associated with emotion dysregulation (Yang et al., 2020). Additionally, neuroticism is recognized as one
of the strongest predictors of reduced resilience (Zager Kocjan et al., 2021). In addition, individuals with

higher levels of neuroticism may be more likely to misinterpret the slightest normal bodily sensations as



indications of serious disease (Wu et al., 2021). Therefore, high levels of neuroticism appear to negatively
affect the ability to cope and to adaptively respond to everyday challenges. Individuals high in neuroticism
are more sensitive to the psychological distress generated by the pandemic, such as fear of infection.
Therefore, it was hypothesized that the respondents’ healthy emotionality moderates the strength of the
indirect relationship between the fear of COVID-19 and mental health problems via neuroticism in such
a way that the mediated relationship (direct effect) is weaker (or stronger) when the respondents’ healthy

emotionality is high (or low).

Figure 1

Method

Participants

Data for the present study were collected during a six-week period from October to November
2021 via an online platform (Digital Intelligent Data Collection Company) and social media (Instagram,
Twitter, and Facebook). This period coincided with an increase in COVID-19 infection rates in Iran.
Eligibility criteria included being (i) aged 18 years or above; (ii) able to read and complete an online
consent form and survey; (i) not being hospitalized or quarantined in the current or past viral pandemics
due to a viral infection, or not having (or suspect as having) COVID-19; and (iiii) fluent in Persian.
Instruments

Fear of COVID-19: The seven-item Fear of COVID-19 Scale (FCV-19S), which was originally
developed in the Persian language, was used to assess fear of COVID-19 (Ahorsu et al., 2020). Each item
(e.g., “My heart races or palpitates when I think about COVID-19”) is rated on a five-point scale ranging

from 1 (strongly disagree) to 5 (strongly agree). The total raw scores range from 7 to 35, and higher scores



indicate greater fear of COVID-19. The scale had very good internal consistency in the present study
(Cronbach alpha =.83).

Neuroticism: The eight-item neuroticism subscale of the Big Five Inventory (BFI-44; John et al.,
1991; Persian version: Afshar et al., 2015) was used to assess neuroticism. Each item (e.g., “I see myself
as Someone Who. Gets nervous easily”) is rated on a five-point scale ranging from 1 (disagree strongly)
to 5 (agree strongly). The total raw scores range from 8 to 40, and higher scores indicate greater levels of
neuroticism. The scale had very good internal consistency in the present study (Cronbach alpha =.80).

Healthy emotionality: The 24-item Emotional Style Questionnaire (ESQ; Kesebir et al., 2019;
Persian version: Nazari & Griffiths, 2020) was used to assess healthy emotionality. The ESQ comprised
six dimensions (outlook, resilience, self-awareness, social intuition, sensitivity to context, and attention;
four items per dimension), and each item (e.g., “I am sensitive to other people’s emotions’) was rated on
a seven-point scale from 1 (strongly disagree) to 7 (strongly agree). The scale had very good internal
consistency in the present study (Cronbach a=.86)

Mental Health Problems: The 28-item General Health Questionnaire (GHQ-28; Goldberg &
Williams, 1978; Persian version: Malakouti et al., 2007) was used to assess the severity of
psychopathology in four domains (i.e., depression, anxiety and insomnia, social dysfunction, and somatic
symptoms) during the past few weeks in the non-psychiatric settings. Each item (e.g., “Have you recently:
Been thinking of yourself as a worthless person?”) is rated on a four-point scale (0-0-1-1 system). Total
raw scores range from 0 to 28, and higher scores indicate greater levels of mental health problems. The
scale reliability was very good in the present study (Cronbach alpha =.81).

Demographic variables: Participants were asked about their age, gender, and education level. Other
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COVID-19 or chronic disease, with the following questions: Are you currently being infected or suspected
of being infected by COVID-19?
Procedure

Participant recruitment: The study was reviewed and approved by the corresponding author’s
university ethics committee. Data were collected online because traditional face-to-face data collection
was not possible. Once the link was clicked, it led to an informed consent page to be read and agreed upon
by participants before proceeding to the survey. The informed consent page included information about
the study goals and objectives, and confidentiality was ensured. In the present study, participants were
requested to concentrate on how COVID-19 affected them within the past four weeks when rating survey
items. All participants provided digital informed consent.

Sample size: A priori power analysis for structural equation modelling (SEM) was calculated
online using an alpha of.05, a power of 0.80, four observed and four latent variables, and two predictors
to detect the small effect size (Cohen’s d= 0.2), the minimum sample size required to detect the specified
effect, and the minimum sample size required (Westland, 2010). Cohen’s d signifies small effect sizes
(Cohen, 1988). The minimum sample size required to detect the specified effect based on these
calculations was 342. Additionally, the minimum sample size for the final model structure was 700. In
total, 752 participants were recruited in the present study, which allowed for a 10% loss of data.

Data analysis

There were no missing values in the assessed variables, and therefore, no imputation method was
implemented. Descriptive statistics (means and standard deviations) were calculated for all continuous
variables. Chi-square and independent sample ¢ tests (i.e., the absolute values) were used to calculate sex
differences. The absolute skewness and kurtosis values assessed the normality assumption (Finney&

DiStefano, 2013). The multicollinearity issue was evaluated by the variance inflation factor (VIF). VIF



values less than 5 indicate the absence of multicollinearity (Hair et al., 2018). Pearson correlation
coefficients () were generated to calculate the correlations between individual differences in emotional
style responses (e.g., resilience, self-awareness), fear of COVID-19, neuroticism, and psychopathology.

A path analysis, using SEM, was carried out to investigate the relationships between fear of
COVID-19 (X), neuroticism (M), and mental health problems (Y). In the first step, the simple mediation
model was conducted to test whether neuroticism (M) mediated the relationship between fear of COVID-
19 and psychopathology. In the second step, healthy emotionality was added to determine whether healthy
emotionality moderated both effects of fear generated by COVID-19 on neuroticism and mental health
problems. Both interaction effects (fear of COVID-19 x healthy emotionality) on neuroticism and mental
health problems were investigated. The direct, indirect, and interaction effects were significant if the
calculated 95% bias-corrected confidence intervals (CI) did not include zero. The 95% CI was generated
by the bias-corrected method for the point estimate with 5,000 bootstrap samples. The effect sizes
(Cohen’s f?) were also generated to provide better insights into the relationships in the models. Cohen’s f
2>0.15 and Cohen’s f? > 0.35 are considered approximately moderate to large effect sizes, respectively
(Cohen, 1988). SPSS (version 25, SPSS Inc., Chicago, IL) and AMOS (version 24, IBM) were utilized to
test hypotheses with a two-tailed alpha level of 0.05 to determine statistical significance.

Results

Table 1 presents an overview of the sample’s demographic characteristics. The sample comprised
752 adults aged 18 to 51 years. The mean age was 32.37 years (SD=8.42). The participants were well
educated, and significantly more participants had a B.Sc. degree or higher (¥*=397, p<.01). Compared
with males, females had significantly higher fear of COVID-19 scores (¢ [750] = 2.60, p<.01, Cohen’s

d=.29) and neuroticism scores (¢ [750] =2.32, p=.02, Cohen’s d=.19). Compared with females, males had



significantly higher scores on healthy emotionality (¢ [750] =2.32, p=.02, Cohen’s d=.19), resilience (¢
[750] =2.29, p=.02, Cohen’s d=.17), and attention (¢ [750] =3.05, p<.01, Cohen’s d=.32).
Table 1

The absolute values of skewness and kurtosis were less than 2. The continuous variable
correlational matrix is presented in Table 2. Fear of COVID-19 was negatively correlated with all six
dimensions of emotional style responses. Analyses showed a significant negative correlation, although
small, between age and fear of COVID-19 (r=-.14; p<.001). Age was also significantly correlated with
healthy emotionality (r=.12; p=.001), outlook (r=.29; p<.001), resilience (r=.15, p<.001) and attention
(=.10; p=.007). Fear of COVID-19 and mental health problems were negatively correlated with all six
dimensions of emotional style responses.

Table 2

Mediation analysis

The simple mediation analysis revealed that the total effect of the fear of COVID-19 on
psychopathology (path C) was statistically significant, with a medium to large effect size; f=.43, SE=.03,
p<.001, = 13.12, 95% CI[0.33, 0.46], Cohen’s />=.24. Neuroticism showed a significant mediation effect
on the relationship between fear of COVID-19 and psychopathology. Fear of COVID-19 predicted
neuroticism (path a). Additionally, neuroticism directly predicted mental health problems (path b), with a
large effect size; Cohen’s f 2=.21, 95% CI [0.22, 0.60]. Fear of COVID-19 indirectly predicted
psychopathology through neuroticism (path ab), p =.16, SE=.03, p<.001, t=5.53, 95% CI [0.11, 0.23].
The direct effect of the fear of COVID-19 on psychopathology (path C’) was statistically significant, with
a small to medium effect size. Therefore, neuroticism partially mediated the association between fear of
COVID-19 and psychopathology (see Table 3).

Table 3



Moderation analysis

The final model is illustrated in Figure 2, and the results suggested that the model fit the data well
(*/df=1.00, CFI=1.00, TLI=1.00, RMSEA = 0.001, 90% CI [.001, 0.04], with R*=.51, F [4, 747] = 48.44,
p<.001). Healthy emotionality was a significant negative predictor of mental health problems; f = -.28,
SE=.03, p<.001, 1=6.91.95% CI [-0.38, -0.26], Cohen’s /% =.18, 95% [0.10, 0.28]. The interaction effect
of fear of COVID-19 and healthy emotionality (fear of COVID-19 x healthy emotionality) on neuroticism
was statistically significant, f = -.16, SE=.03, p<.001, r=4.53, 95% CI [-0.23, -0.10], indicating that
healthy emotionality had a moderating effect on the relationship between fear of COVID-19 and
neuroticism. Fear of COVID-19 was significantly associated with higher neuroticism for individuals with
lower levels of healthy emotionality (mean minus 1 SD); B = 0.46, SE=.07, t = 6.46, p<.001, 95% CI
[0.32, 0.60] and average levels of healthy emotionality (mean); B =0.21, SE=.06, t = 3.23 p=.001, 95%
CI [0.08, 0.33]. However, for individuals with higher (mean plus 1 SD) healthy emotionality scores, the
effect of the fear of COVID-19 on neuroticism was not statistically significant; B=.04, SE=.07, t = 51,
p=.62,95% CI [-0.11, 0.20].

Additionally, healthy emotionality moderated the mediated link (direct effect) between fear of
COVID-19 and mental health problems, with a A R°=0.04, F' [1, 747] = 46.62, p<.001). Fear of COVID-
19 was significantly associated with higher mental health problems for individuals with lower levels of
healthy emotionality (mean minus 1 SD); B = 0.11, SE=.03, p<.001, 95% CI [0.08, 0.11] and for
individuals with average levels of healthy emotionality (mean); B =0.05, SE=.03, p<.001, 95% CI [0.03,
0.07]. However, the effect of the fear of COVID-19 and mental health problems was not statistically
significant (B=-.01, SE=.02, p=.61, 95% CI [-0.04, 0.02]) for individuals with higher (mean plus 1 SD)
healthy emotionality scores.

Figure 2



Discussion

Exposure to pandemics, including actual or threatened death, can lead to mental health disorders
(Tull & Kimbrel, 2020). Understanding COVID-19 pandemic-related psychopathology development has
been limited due to numerous individual and contextual factors. Individual differences in how individuals
respond to intense emotional situations can explain why specific individuals are vulnerable to
psychopathology development and why others are resilient (Schaefer et al., 2018). The present study
investigated the relationship between fear of COVID-19, mental health problems, healthy emotionality,
and neuroticism among the general Iranian population. The findings support existing COVID-19 research
that a higher fear of COVID-19 is predictive of mental health problems. The study’s findings provide
further support for the role of neuroticism, which can be associated with mental health problems (Norton
& Paulus, 2017). Additionally, consistent with recent studies (Nudelman et al., 2021; Modersitzki et al.,
2020), the present study’s findings indicated that neuroticism was one of the risk factors associated with
the mental health problems during the COVID-19 pandemic. Additionally, healthy emotionality may play
a buffering role against the fear of the effect of COVID-19 on mental health problems.

The study’s findings indicated that healthy emotionality moderated the association between fear
of COVID-19 and neuroticism. The results indicate that the individual differences in adaptive emotional
responses to the fear of the pandemic are associated with mental health problems. Previous research
suggests that individuals expect positive outcomes, promote higher savoring, and increase psychological
resilience during life-threatening situations (Carver & Scheier, 2014; Fredrickson & Joiner, 2018). A
higher outlook ability (e.g., maintaining positive emotions for a longer period, being optimistic) is
associated with active coping and regulatory strategies in dealing with stressful life events and can predict
mental health problems among both healthy and clinical populations (Lemola et al., 2013, Wang et al.,

2018). Persistence of positive emotion may be an effective coping strategy to reduce the risk of depression



in traumatic situations in which individuals’ resilience abilities are critical ( Nazari & Griffiths, 2020;
Laird et al., 2019). For instance, there is evidence that optimism is an effective trait in reducing
cyberchondria during the current pandemic (Maftei & Holman, 2020). Positive emotions may contribute
to a greater tendency to undertake healthcare behaviors (Fredrickson & Joiner, 2018). Resilience is
recognized as a strong negative predictor of psychological distress and COVID-19 anxiety (Nazari et al.,
2021a). During the COVID-19 pandemic, resilience promotion has been recognized as a crucial priority
to reduce the adverse and traumatic influences of the pandemic on mental health (Bryce et al., 2020;
Santarone et al.,2020).

Individual capacity in interoceptive accuracy and awareness of bodily sensations and memories
(as well as other types of mental content) play an important role in adaptive emotional responses (Ardelt
& Grunwald, 2018). Individuals affected by negative events may be more likely to misinterpret the
slightest abnormal bodily sensations as indications of serious disease. Accurate knowledge concerning
COVID-19 infection may inhibit an automatic fear response and suppress an initial emotional, bodily fear
reaction. Higher self-awareness and contextual awareness enable individuals to clearly identify the
triggering of negative responses and can reduce maladaptive cognitive patterns by facilitating
awareness/attention towards an object (e.g., increased heartbeat, faster breathing) in a mindful manner
(Bonanno et al., 2020; Harvey et al., 2016).

Sensitivity to context is associated with greater flexibility in the use of adaptive or maladaptive
coping strategies (Myruski et al., 2017; Yamashita et al., 2016). Fear can be associated with evaluating a
low-risk or safe situation as uncertain and uncontrollable, driving individuals to perceive such
circumstances as more hazardous. Context sensitivity enhances discriminative facility capacity, which
refers to the ability to accurately identify controllable from no controllable aspects in a traumatic situation.

Deficit insensitivity to context can potentially provoke other maladaptive components of the negative



phenotype (e.g., avoidance). Attentional bias toward threat is conceptualized as being reflexive, automatic,
and occurring outside of conscious awareness (Wieser & Keil, 2020). Attentional bias toward threat is
implicated in interpreting the development and maintenance of fear-related psychopathology presentation
(McNally, 2018). Additionally, information processing biases are recognized as critical factors in the
psychopathology of anxiety disorders (Rudaizky et al., 2014). According to attentional bias threat theory,
individuals with higher fear or anxiety levels exhibit a faster detection threat ability (Bardeen, 2020),
which can be helpful in some situations. However, individuals with repeated, prolonged, and/or intensive
attentional responses to objectively safe stimuli can experience negative emotions and can be more
vulnerable to psychopathologies, such as rumination, distorted perceptions, and negative affect (Cannito
et al., 2020; Lee & Zelman, 2019).

The present study also found some sex differences. In line with numerous studies, females reported
a higher fear of COVID-19 than males in the present study (Fullana et al., 2020; Nazari et al., 2022). Being
older was associated with a higher outlook, greater resilience, increased healthy emotionality, and less
fear of COVID-19. In line with the findings, women and younger individuals suffered from negative
pandemic consequences more than other groups, as has been reported elsewhere (Fernandez et al., 2020;
Nguyen et al., 2020). According to social-emotional selectivity theory, older individuals tend to savor
positive feelings compared with younger individuals (Carstensen et al, 2003). The study findings align
with previous studies indicating that females report greater self-criticism, shame, and psychological
problems and are more likely to develop anxiety symptoms and be more neurotic than males (Bliiml et
al., 2013).
Practical implications

Personality traits have been considered stable and inflexible (American Psychiatric Association,

2013), but growing evidence suggests that neuroticism may be more malleable than originally believed.



In the present study, greater fear of COVID-19 was associated with a greater level of neuroticism. Given
the high prevalence of anxiety/depressive disorders (Kessler et al., 2005) and various comorbidities (such
as anxiety sensitivity) during the current pandemic (Mertens et al., 2020), disorder-specific interventions
may be difficult to justify when the clinical reality is complex, and comorbidities are the norm (Holmes
et al., 2018). Transdiagnostic interventions based on an emotional style framework can be developed to
address temperamental vulnerabilities, in this case neuroticism, associated with comorbidity conditions
and can serve as a promising intervention for individuals psychologically affected by the pandemic.

The findings also hold practical implications in intervention design to enhance resiliency. While
the resilience constructs are usually oversimplified in clinical settings and research, the dimensions of
emotional styles are very relevant in building individuals’ resiliency and to better understand the
psychopathology associated with stressful situations (e.g., global disasters). The dynamic processes of
positive adaptation to stressful events may offer a practical resilience concept (Kalisch et al., 2017).
Moreover, the findings indicate that as healthy emotionality increases, the association between fear of
COVID-19 and mental health problems decreases. Compared with individuals with higher levels of
healthy emotionality, the negative consequences of fear on mental health problems are more reported by
individuals with lower healthy emotionality levels. In the present sample, for individuals with lower ability
in overall adaptive emotional responses, higher fear of COVID-19 levels were associated with higher
levels of mental health problems. Interestingly, for individuals affected by psychological distresses of the
pandemic, an increase in healthy emotionality level may be associated with a significantly reduced risk of
mental health problems. A recent study indicated that higher levels (Mean+1 SD) of adaptive emotional
functioning are associated with a reduced rate of anxiety up to 70%, both among healthcare professionals
and the general population (Barzilay et al., 2020). Comprehensive and accurate interventions should be

used to enhance individual abilities with lower levels of healthy emotionality. Taken together, the findings



of the study suggest designing interventions based on all six dimensions of healthy emotionality to
promote individual resilience resources.

Emotional style dimensions are both salient and relevant to psychological readiness for the global
crisis, which is divided into cognitive and emotional aspects directed at the threat (McLennan, Marques,
& Every, 2020; Roudini, Khankeh, & Witruk, 2017). In addition to the roles of resilience and outlook in
coping with the crisis, the model specifies major dimensions of emotional life, which are each prominently
relevant to cognitive aspects (social intuition, attention) and emotional aspects (e.g., self-awareness,
sensitivity to context). These affective and cognitive aspects also refer to the emotional intelligence
construct, which is conceptualized as individuals’ ability to accurately identify emotion perception in
themselves (self-awareness, context sensitivity) and others (social intuition, attention), to regulate
emotions and to evaluate and generate an adaptive affective experience (Salovey & Sluyter, 1997). Taken
together, the emotional style dimensions can be clinically useful targeted constructs in psychological
interventions during the pandemic. Additionally, evaluating individual resources across healthy
emotionality components can provide valuable information for healthcare staff (e.g., psychiatrists,
psychologists, caregivers) concerning individual psychological states. More specifically, these additional
assessments can be helpful to plan personalized psychological treatment programs for individuals affected
by pandemic distress but not to the extent that they have a clinical diagnosis. Integrative interventions that
comprehensively promote all six dimensions can be implemented in future programs.

Limitations

The present study suffers from limitations — most notably related to the participants and data
collection. The study was conducted during the COVID-19 pandemic. Therefore, to minimize infection
risk, online data collection was utilized rather than a traditional face-to-face method. This meant that

individuals without internet access could not participate. Therefore, the data do not represent these groups’



views and affect the generalizability of the study’s findings. Moreover, the data were self-reported and
subject to common method biases. The participants were well-educated and motivated to participate,
which could also have affected the study outcomes. It should also be noted that the data collected did not
include some potentially important variables, such as whether (1) the participants were currently working
or whether they had lost their job as a result of the pandemic, (2) they and/or their family members had
experienced COVID-19, and (3) they had financial problems as a result of the pandemic. These are all
variables that could be considered in future research when reexamining the variables of this study. Next,
the study was cross-sectional; therefore, determining directions of causality between the study’s variables
cannot be determined. Finally, in addition to mediator, neuroticism could be acted as a moderator of the
relationship between fear of COVID-19 and mental health problems. Future studies can be conducted to
hypothesize that individual with higher level of neuroticism will present severe psychopathology, after
exposed to COVID-19.
Conclusion

Despite the wealth of empirical data concerning the association between emotion regulation and
mental health problems, much less is known about adaptive emotion regulation abilities most relevant to
mental health problems. The findings of the present study indicate that the adverse consequences of the
pandemic on mental health problems can be moderated by overall individual abilities in the temporal
parameters of emotional style responses. The buffering effect of healthy emotionality can help alleviate
the adverse impact of the fear generated by COVID-19 and facilitate good mental health among the general
population. The findings of the present study are expected to contribute to a better understanding of the
roles of individual differences in personality traits and adaptive emotional functioning responses in

psychopathology development during the current pandemic.
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Table 1 Demographic characteristics of the sample (N=752)

Item Value Test p-value

Categorical variables
Gender, n (%)

Males 351 (46.7) X2= 3.32 .07
Females 401 (53.3)

Age, n (%)

18 to 24 years 257 (34.2) x2=4.26 .08

24 to 30 years 295 (39.2)

Over 30 years 200(26.6)

Education, n (%)

Primary 106 (14.2) X2= 397 <.001

Higher education 646 (85.8)

Continuous variables Mean, SD

Age (years) 32.47 8.42 t(1,750)=0.48 .62
Fear of COVID-19 11.90 3.97 t(1,750)=2.60 <.01
Mental health 2543 8.27 t(1,750)=1.93 .054
problems
Neuroticism 19.81 4.80 t(1,750)=2.31 .02
Attention 3.35 1.44 t(1,750)=3.05 <.01
Awareness 3.72 1.75 t(1,750)=1.52 .16
Outlook 3.10 1..62 t(1,750)=1.83 .06
Resilience 3.81 1.69 1(1,750)=2.29 p=.02
Social intuition 2.53 1.28 t(1,750)=1.42 .15
Context sensitivity ~ 3.40 1.07 t(1,750)=0.39 .52

Healthy emotion- 78.50 17.09 1(1,750)=2.32 p=.01
ality

n=frequency; M=mean; SD=standard deviation; #=independent
t-test to compare gender; the absolute value of the 7-statistic is being
used



Table 2 Correlation matrix

Measure 1 2 3 4 5 6 7 8 9 10 Skewness Kurtosis VIF
1-Fear of COVID-19 Scale 1.00 -.32 -.53 1.53
2-Mental health problems  .43%%* 1.00 -.82 1.29 1.78
3-Neuroticism AT7x* S59** 1.00 — 47 —.40 1.30
4-Attention — 4%k — 53k _ 33%% 100 .36 —.12 1.80
5-Awareness —.36%F  — 3%k — . 45%F  32%%  1.00 .19 —-1.53 1.95
6-Outlook —. 4%k 3%k 3%% 21F* 30%%  1.00 — .45 -1.77 2.23
7-Resilience —.20%% =37k —20%x  7¥*  35%x  20%* 1.00 1.45 1.89 191
8-Social intuition —. 9% —21%*%  —30%*%  20%* 17F*  32%F  13%* 1.00 1.05 1.13 1.35
9-Context sensitivity =39k 31wk 4]k 30%F A44qx*F 0 18%*  20¥%*  33¥* 100 22 -1.20 1.92
10-Healthy emotionality —49%F  — 50*%*  —36%F 85k TRk ARFF Sk S54%%  70**  1.00 —.52 -1.99 2.79

VIF = variance inflation factor

**Correlation significant at the p<.01 level (two-tailed)

Table 3 Mediation and
Moderation Analysis

Model Effect Path beta SE t-static LLCI ULCI p-value Cohen’sf 2

Model A
X->M a .33 .04 749 0.24 0.42 p<.001 .12
M—>Y b .50 05 10.31 041 0.59 p<.001 .38
X->Y C 43 05 1143  0.37 0.51 p<.001 0.24
X->Y c’ 28 04 6.86  0.20 0.35 p<.001 .11
X->M—>Y ab .16 .03 534 0.10 022

Model B
X->M a, 18 004 381 0.08 0.27 p<.001 .03
W->M a, -26 004 656 -034 -0.19 p<.001 .07
M—>Y b, .38 005 803 0.29 0.47 p<.001 .24
X->Y (o 15 .04 394  0.06 0.23 p<.001 .04
W->Y c, -.28 .04 691 -036 -021 p<.001 .11
XXW->M az -.16 004 453 -023 -0.10 p<.001 .05
XXW->Y C’y -.21 .03 591 -026 -0.14 p<.001 .09
XXW—>M—>Y a3b, —-06 002 368 -.10 -.03 p<.001
X->M—>Y a,; b, 07 002 344 04 11 P=.001
W—>M—>Y ab, —-.10 002 437 -15 -06 p<.001

LLCI=1lower-level confidence interval, ULCI=upper-level confidence interval; beta=standardized path
coefficient; SE = standard error;

X: independent variable (fear of COVID-19); Y: dependent variable (mental health problems); M: Media-
tor (neuroticism)

W: Moderator (healthy emotionality); X X W: Interaction (fear of COVID-19xhealthy emotionality);
C =total effect;

lab, a3 b, a, b, a, b;]=indirect effects



Fig. 1 Proposed model depicted as a conceptual model and a statis-
tical diagram. Panel A =mediation model. Panel B =final model for
moderating effects of healthy emotionality. X: independent variable
(fear of COVID-19). Y: dependent variable (Mental health problems).
M: Mediator (neuroticism). WM: Moderator (healthy emotionality).
XW: Interaction (fear of COVID-19 x healthy emotionality)
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