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Abstract

Objective. Resilience is a psychological concept with important mental health implications.
Especially in times of crisis such as the Covid-19 pandemic, the need to identify factors that
promote resilience becomes apparent. In the present study, the relationship between resilience
and extraversion was examined, including the mediating role of cognitive restructuring within
this association. In doing so, this study has focused on students. Method. Participants were
recruited using snowball and convenience sampling. Thereupon, 99 participants (Mug=22.42,
SD = 4.36; 48 female and 51 male) completed an online survey in which they provided their
socio-demographic data and answered the Big Five Inventory, the Coping Strategy Inventory,
and the Brief Resilience Scale. Results. The mediation analysis revealed that (1) extraversion
correlated positively with resilience, (2) extraversion correlated positively with cognitive
restructuring, (3) cognitive restructuring correlated positively with resilience, and (4) when
cognitive restructuring was taken into account, the relationship between extraversion and
resilience became less significant. Conclusion. This study provides evidence that
extraversion is positively associated with resilience. It further highlights that coping strategies
play a significant role in the investigated relationship as cognitive restructuring has reduced
the link between extraversion and resilience. In this way, the study implies that it might be
valuable to shift the focus from personality to coping styles as an explanatory approach to

resilience. These insights can be used to guide future research and interventions.
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The relationship between extraversion and resilience during the Covid-19 pandemic
among university students: does cognitive restructuring partially mediate its
association?
Relevance of study

Due to the increasing number of mental health issues in today’s modern society, the
ability to overcome personal life challenges is of particular interest to people all over the
world. Considering the fact that some individuals better cope with distressing situations than
others (World Health Organization, 2004), interest arises in what factors underlie this
phenomenon. Identifying factors that either promote or inhibit a positive adaptation to
adversity, also known as resilience, is therefore essential to improving mental health in at-risk
populations. In this context, research has shown that one potential source of information
could be an individual's personality and their usage of coping strategies.

Particularly in times of a global pandemic, as was the case with Covid-19, people
need to withstand critical life periods. Due to policy regulations, individuals are challenged
by a lack of social resources, financial insecurity, risk of transmitting infection, and a fear of
getting severe acute respiratory syndrome coronavirus 2 (Barzilay et al., 2020; Cheng et al.,
2021). This change of life had negative effects on an individual’s mental health due to the
prolonged and constant exposure to stressors (Dawson & Golijani-Moghaddam, 2020; Hoyt
et al., 2021). Noteworthy, research shows the prevalence of mental health problems is
particularly high among university students (Paula et al., 2020). As extraverted individuals
are most likely to suffer from the contact regulations accompanied by the pandemic (Zacher
& Rudolph, 2021), attention should be paid on how they deal with the ongoing crisis.
Information is needed on how, for example, reinterpreting the problem in a more positive
direction, also called cognitive restructuring, is linked to resilience. Given the numerous
obstacles associated with the ongoing pandemic, the need to collect data on how vulnerable
populations cope with these challenges becomes apparent. Following this, the present study
aims to investigate the relationship between extraversion and resilience in more depth and

further analyse the mediating role of cognitive restructuring within this association.

Resilience
To cope with difficult life circumstances, people must have high levels of resilience.

Resilience is defined as the ability to "achieve good outcomes despite serious threats to
adaptation or development" (Masten, 2001, p. 228). Hence, it describes a person's ability to

cope with various stressors in life (Connor & Davidson, 2003), including the challenges that



are accompanied by the current global pandemic. Although studies such as the one of Tagini
et al. (2021) have highlighted other factors that influence this association, coping with
stressful life events is largely determined by resilience. This is consistent with the study of
Ziaian et al. (2012) which showed that individuals with high levels of resilience have fewer
mental health problems. In addition, there is growing evidence of the usefulness of
interventions aimed at building resilience in university students to achieve positive mental
health outcomes (Rogers, 2016). Thus, resilience helps explain why some people are better
protected from mental health problems than others, demonstrating the importance for public
health to conduct more research on this concept.

Although resilience has major supposed benefits for mental health, its complex nature
makes it difficult to evaluate research findings. According to Herrman et al. (2011), the
concept of resilience is a dynamic rather than a static construct. In other words, resilience is a
concept that underlies several mechanisms including individual, environmental, and genetic
processes (Herrman et al., 2011). Due to the interaction of these factors, resilience is an
extremely complex and multi-layered construct to study (Davydov et al., 2010; Hermann et
al., 2011; Southwick et al., 2014). Researchers claim that these interacting mechanisms are
indistinguishable from one another (Davydov et al., 2010; Hermann et al., 2011), implying
difficulties in analysing research outcomes. Therefore, contemporary studies have focused on
the most crucial factors in resilience for the sake of establishing a standardised basis for
future investigations. Still, research is characterised by inconsistent methods (Davydov et al.,
2010; Chmitorz et al., 2018), which in turn makes the validity of multiple studies less clear
(Luther et al., 2011, as cited in Windle et al., 2011). In addition, Davydov et al. (2010) further
argue that the lack of a universal definition of resilience hinders the progress within mental
health research. This underlines difficulties in evaluating current research evidence, albeit
Herrmann et al. (2011) deny the significance of the measure differences. Consequently,
consistent methods and concept definitions are needed in order to obtain a more accurate
picture of resilience.

In addition to the need for a universal operationalisation and conceptualisation of
resilience, it is of interest to know what factors are associated with a successful adaptation to
adversity. When experiencing adverse life events, people tend to exhibit diverse reactions,
ranging from positive adaptations to severe problem manifestations. McAllister and
McKinnon (2009) explain that resilient individuals better adapt to adversity due to higher
protective capacities. Similarly, Maasten (2001) and Southwick et al. (2014) elaborate that

individuals exhibit varying levels of resilience depending on the associated distressing life



event among other variables. It is therefore of interest to know what specific factors underlie
resilience. In this regard, the literature points to multiple factors that serve as promoting
resources against adversity including optimism, psychological flexibility, trust, self-esteem,
and coping strategies (Dawson & Golijani-Moghaddam, 2020; Franke & Elliott, 2021; Kidd
& Shahar, 2008). These factors enhance resilience, which helps individuals to recover from
financial stress (Taylor et al., 2017), personal problems, and health issues (Ziaian et al.,
2012). Besides the preceding variables, numerous studies indicated a strong relationship
between personality traits and resilience (Asendorpf & van Aken, 1999; Campbell-Sills et al.,
2006; Olsson et al., 2003; Oshio et al., 2018). For example, Campbell-Sills et al. (2006) assert
that Goldberg's (1990) Big-5 personality traits are one of the greatest predictors of resilience.
In this sense, personality traits might help to clarify why some individuals are more resilient

than others.

Extraversion and its Relationship to Resilience
One personality trait that provides insights into individual differences in resilience is

extraversion. Extraversion is defined as "a trait characterized by a keen interest in other
people and external events, and venturing forth with confidence into the unknown" (Ewen,
1998, p. 289). Extraversion is further conceptualised as a trait continuum, ranging from
introversion to extraversion (Eysenck, 1956). It includes psychological factors such as
optimism, talkativeness, enthusiasm, and self-esteem (Goldberg, 1990). With regards to
resilience, a meta-analysis conducted by Oshio et al. (2018) revealed a positive moderate
correlation between resilience and four of the Big-5 personality traits, namely openness,
conscientiousness, extraversion, and agreeableness, while neuroticism signified a negative
correlation. Yet, the studies that were included cover the period up to 2016, thus not
incorporating the significance of Covid-19.

With this in mind, current research has doubted the positive relationship between
extraversion and resilience to be valid. For instance, Zager Kocjan et al. (2021) find that
extraversion is the only personality trait that yields insignificant results for resilience. Zacher
and Rudolph (2021) even assert that high levels of extraversion constitute greater mental
health issues in Covid-19 times based on evidence of the perceived severity of limited social
interactions. Conversely, some studies have found support for the opposite trend, thus
suggesting that the positive relationship between extraversion and resilience remains. This is
exemplified by the study of Morales-Vives et al. (2020) which argues that extraverts adapt

better to Covid-19 circumstances due to higher levels of resilience and flexible adaptation



capabilities. Hence, the evidence on extraversion and resilience is slightly conflicting,
suggesting that more research in this area is needed. Because there is a long history of
extraversion's positive influence on resilience, more reliance is placed on these long-standing
research findings. Moreover, adaptation to a prolonged pandemic is likely to change (Wright
et al., 2021). Extraverts in particular may thus have developed greater resilience over the
course of the pandemic, based on their broad range of protective mechanisms against
adversity (Magnus et al., 1993). Consequently, it is hypothesised that extraversion positively

correlates with resilience.

Cognitive Restructuring and its Relationship to Resilience and Extraversion
Besides extraversion, problem-focused coping strategies such as cognitive

restructuring have been shown to be positively associated with resilience. According to
Kalisch et al. (2014), resilience depends to a large extent on how positively a person
evaluates adversity. In this regard, researchers highlight that some coping strategies are more
effective than others when it comes to resisting the accompanied stressors. For instance,
Southwick et al. (2014) assert that employing cognitive-behavioural methods is particularly
useful in enhancing resilience. One strategy that belongs to this approach is cognitive
restructuring. It is a coping strategy derived from Ellis’s (1962) cognitive model of emotions,
which implies that the interpretation of a specific stimulus is responsible for its affective
outcome (Sweeney & Horan, 1982). It involves a schematic modification aimed at changing
maladaptive thoughts accompanied by adversity into more positive ones (Clark, 2013). This
mental process helps an individual to reframe the significance of the problem itself rather
than the emotion that is associated with it. Cognitive restructuring belongs to the problem-
focused coping system (Tobin et al., 1989) and is argued to constitute higher resilience and
better mental health (Compas et al., 2001). Consistent with this finding, Lupe et al. (2020)
and Morales-Rodriguez (2021) further indicate that this strategy is critical for successfully
dealing with stress and anxiety during Covid-19. As university students are vulnerable to
negative mental health outcomes during the current pandemic (Paula et al., 2020), the
usefulness to replicate these findings becomes apparent. While several researchers have
predominantly focused on social support and problem-solving as promoting coping styles in
resilience, cognitive restructuring received less attention in similar studies despite its large
positive relation.

Similarly, cognitive restructuring has been shown to positively correlate with

personality traits. Connor-Smith and Flachsbart (2007) conducted a meta-analysis that



focused on the relations between personality traits and several coping strategies. This
investigation found that besides social support and problem-solving, extraversion predicts
cognitive restructuring (Connor-Smith & Flachsbart, 2007). This finding is consistent with
the study of Carver and Connor-Smith (2010) which found evidence that cognitive
restructuring has one of the strongest associations with personality traits. Following this,
Penley and Tomaka (2002) explain that extraverts tend to appraise ambiguous life events as
challenging rather than threatening. Hence, it is argued that the predispositions of extraverts
might facilitate the usage of cognitive restructuring.

Extraversion is linked to both resilience and the employment of cognitive
restructuring, yet the interaction between those constructs is far from clear. First, the
conceptualisation as well as the operationalisation of resilience is problematic in research
(Southwick et al., 2014). Second, in light of a global pandemic, inconsistent findings on
extraversion’s role in resilience stress the importance of further investigations (Zager Kocjan
et al., 2021). Third, extraversion predicts cognitive restructuring (Connor-Smith &
Flachsbart, 2007); likewise, cognitive restructuring is positively linked to resilience (Compas
et al., 2001). Hence, it is debatable whether extraversion itself promotes resilience. Higher
levels of extraversion are associated with higher cognitive restructuring as these individuals
tend to reframe the problem itself rather than the emotion associated with adversity (Connor-
Smith & Flachsbart, 2007). Similarly, people high in cognitive restructuring are also more
likely to be resilient based on their positive way of thinking (Morales-Rodriguez, 2021;
Connor-Smith & Flachsbart, 2007). Therefore, it might be the case that the relationship
between extraversion and resilience is mediated by cognitive restructuring. This assumption
is supported by the findings of Campbell-Sills et al. (2006) who found evidence that problem-
oriented coping mediates the relationship between personality and resilience. Yet, few studies
addressed the mediating influence of coping mechanisms. For these reasons, cognitive
restructuring is examined, which is expected to partially mediate the relationship between

extraversion and resilience.

Present study
Research suggests that higher levels of extraversion are associated with higher levels

of cognitive restructuring and people high in cognitive restructuring are also more likely to be
resilient (Connor-Smith & Flachsbart, 2007). Therefore, this cross-sectional study
investigates the relationship between extraversion and resilience in more depth and further

analyses whether this link 1s mediated by cognitive restructuring. Given the high prevalence
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of mental health issues in university students (Paula et al., 2020), this study focuses on
students. Due to the inconsistencies in the literature regarding the relationship between
extraversion and resilience, one objective of the present study is to clarify this discrepancy by
identifying direct effects on resilience. Particularly in light of contemporary life
circumstances, the need to identify and clarify those deviations becomes apparent. Based on
the lack of research into the mediating role of coping strategies, cognitive restructuring is

used due to its strong correlation with extraversion and resilience.

Hypotheses

H;i: Extraversion correlates positively with resilience.
Ha: Extraversion correlates positively with cognitive restructuring.
Hs: Cognitive restructuring correlates positively with resilience.

Ha: When accounting for cognitive restructuring, the previous significant relationship

between extraversion and resilience becomes less significant due to mediation.

Methods
Design
This cross-sectional study was conducted by the Department of Psychology, Health,

and Technology of the University of Twente. It was part of a broader study, in which several
variables were tested including extraversion, cognitive restructuring, resilience,
agreeableness, social skills, problem-solving, and life satisfaction. With regards to the current
investigation, the independent variable extraversion, the dependent variable resilience, and
the mediation variable cognitive restructuring were of interest. These variables were treated
as continuous variables. For this, a mediation model was used (see Figure 1). To test the

hypotheses, a correlational design was employed.
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Figure 1
Study design with extraversion as the independent variable, cognitive restructuring as the

mediation variable, and resilience as the dependent variable.

Cogntive restructuring
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Extraversion ‘ > Resilience

Participants
Participants were selected by means of convenience and snowball sampling.

Recruitment was conducted via Instagram, Facebook, WhatsApp, and an internal university
network called Sona. Thereby, a significant part of the sample population was recruited from
a larger hospital in Germany. The participants either received 0.25 study points within the
previous network or partook voluntarily.

The inclusion criteria were access to a device with an internet connection and a
sufficient level of English proficiency. Conversely, participants were excluded when they
were younger than 18 years, had not given informed consent, and were not students.

In total, 235 subjects participated in the study while 208 completed the survey.
Subjects who did not meet the inclusion criteria and those who exhibited straight-lining
behaviour were omitted from the final sample. Therefore, the final sample consisted of 99
participants which were used for the subsequent analysis. With regards to socio-demographic
characteristics, 51 males and 48 females participated. Overall, the distribution of the
participants’ nationality was as follows: 82 were from Germany (82.8%), followed by 16
were from the Netherlands (16.2%), and one participant from Spain (1.0%). The age ranged
from 18 to 58, with a mean age of 22.42 (SD = 4.36). Concerning educational background
(see Table 1), the majority had either an A-level or a Bachelor’s degree, in total accounting

for 91 participants (89.9%).



Table 1

Socio-demographic characteristics of the sample population (N =99).

12

Item Category Frequency Percentage
Gender Female 48 48.5
Male 51 51.5
Age 18-20 30 30.4
21-23 29 29.3
24-26 18 18.2
27-29 6 6.0
58 1 1.0
Nationality German 82 82.8
Dutch 16 16.2
Spanish 1 1.0
Education Lower secondary 1 1.0
school
General secondary 5 5.1
school
A-Level 64 64.6
Bachelor’s degree 25 25.3
Master’s degree 2 2.0
Other 2 2.0
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Measures
Three criteria were chosen to determine the scales used in this study: good

psychometric qualities, a small number of items, and free availability.

Resilience
Resilience was measured via the Brief Resilience Scale. Windle et al. (2011)

examined 19 measures, three of which had adequate validity and reliability: (a) Connor-
Davidson Resilience Scale (CD-RISC), (b) Resilience Scale for Adults (RSA), and the (¢)
Brief Resilience Scale (BRS). Concerns apply to the Resilience Scale for Adults (RSA)
which contains 37 items. Though the Connor-Davidson Resilience Scale (CD-RISC) has
good psychometric qualities, it was not freely accessible. Therefore, resilience was measured
with the BRS due to its good psychometric qualities, the small number of items, and its free-
to-use option (Smith et al., 2008); albeit it has a questionable factor structure (McKay et al.,
2019). Smith et al. (2008) have shown that the BRS has both sufficient internal consistency
(e =0.80-0.91) and test-retest reliability (» = 0.69 for a one-month interval). It is a self-report
questionnaire with five response options. Each respondent indicates on a 5-point Likert scale
to what extent to which they agree with six statements. In this study, the BRS had excellent
psychometric properties (o = 0.872). An overview of all items can be found in Appendix B.
For instance, one item refers to “/ tend to take a long time to get over set-backs in my life.”.
The answering options were then as follows: (1) strongly disagree, (2) disagree, (3) neutral,
(4) agree, and (5) strongly agree. The score ranges from 6 to 30, with high scores indicating
high levels of resilience.

Extraversion
Extraversion is one of Goldberg’s (1990) Big-5 personality traits and can be measured

with the Big Five Inventory (BFI) developed by John and Srivastava (1999). It consists of 44
short phrase items that are used to measure core features of the Big-5 personality traits. The
Big-5 personality traits are openness, conscientiousness, extraversion, agreeableness, and
neuroticism. In the scope of this study, items of extraversion were of special interest, which is
the reason why solely the extraversion subscale was included. The score was assessed using
eight items which can be seen in Appendix B. Following this, a sample item was “/ see
myself as someone who.. Is talkative”, where participants could choose one of five answering
options: (1) disagree strongly, (2) disagree a little, (3) neither agree nor disagree, (4) agree a
little, and (5) agree strongly. Thereby, scores range from 8 to 40 with high scores indicating
high levels of extraversion. With regards to psychometric properties, John and Srivastava

(1999, pp. 102—138) have shown that the scale of extraversion has good reliability (» = 0.88).
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Further, it has generally good internal consistency (a = 0.84) in a Dutch sample (Denissen et
al., 2008). In the present study, the extraversion subscale had excellent internal consistency (a
=0.910).

Cognitive restructuring
Cognitive restructuring was measured with the Coping Strategy Inventory (CSI), a 72-

item self-administered questionnaire that assesses thoughts and behaviours for coping with
specific stressors in life. It encompasses items from multiple questionnaires that are both
valid and reliable (Amirkhan, 1990; Tobin et al., 1989). The CSI consists of eight primary
subscales, each representing a specific coping strategy: (a) problem solving, (b) cognitive
restructuring, (c) problem avoidance, (d) wishful thinking, (e) express emotions, (f) social
support, (g) self-criticism and (h) social withdrawal (Tobin et al., 1989). Like all subscales,
cognitive restructuring is assessed with nine items (Appendix B). Typically, subjects are
required to describe a stressful episode at the beginning of the questionnaire and later indicate
the extent to which they employed a specific coping strategy. For comparative purposes, the
onerous episode was pre-specified. Given the ongoing pandemic, the instruction provided to
each respondent was related to typical barriers associated with a lockdown based on the
findings of Barzilay et al. (2020) and Cheng et al. (2021). The instruction was as follows:
Imagine that yesterday the policy decided that you cannot meet with more than two
friends at the same time. You go out alone for some fresh air, thinking about your
grandparents who have been alone for three weeks and might need some support at
home. You want to visit them and decide to go to their house. On your way there, you
get a call from your friends you met with three days ago - they tell you that they tested
positive for Covid-19. When you arrive at your grandparents' house, you think about
their age and health problems. You want to take care of them, but the risk of negative
health consequences is great. You are afraid of unknowingly infecting them - you
wrestle with yourself because you really want to support them, but ultimately decide
not to visit. You go home and worry about the consequences of infection, which could
have serious consequences for your own health, for your close friends as well as for
your family. You feel stressed and sad. To what extent have you taken the following
actions:
Thereupon, a sample item is “I told myself things that helped me feel better”’. Here, each item
was answered on a 5-point Likert scale with the following options: (1) not at all, (2) a little,
(3) somewhat, (4) much, and (5) very much. Consequently, the total score ranges from 9 to

45 with high scores signifying high levels of cognitive restructuring. The CSI’s psychometric
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properties were excellent compared to other measurement instruments, including its internal
consistency, test-retest reliability, and construct validity (Amirkhan, 1990; Tobin et al.,
1989). Concerning cognitive restructuring, Tobin et al. (1989) showed that it has good
internal consistency (a = 0.83) as well as sufficient test-retest reliability (» = 0.67). In regard
to the present investigation, the cognitive restructuring subscale had adequate statistical

power (a = 0.838).

Procedure
After ethical approval was granted by the BMS Ethics Committee (request number

220277), data was collected by means of an online survey between the 5th of April and the
3rd of May 2022. Subjects were given a link that took them to the website qualtrics.com,
where they could answer the survey questions. Before participation, all subjects had to
complete an online consent form to accept the terms of the study (Appendix A). The terms
related to (a) the agreement to participate in the study, (b) the awareness of all study
guidelines, (c) the voluntariness of participation, (d) the opportunity to withdraw at any time,
and (e) the minimum age of 18 years. Thereby, participants gave consent for data to be used
for analysis. If subjects refused informed consent, they were referred to the end of the study.
Moreover, participants were given the researcher's contact details in case they had further
questions. After signing the consent form, subjects provided their socio-demographic data,
including gender, age, education, occupation, and nationality. Thereupon, the variables
resilience, extraversion, and cognitive restructuring were assessed using three questionnaires:
resilience via the BRS, (2) extraversion via the BFI, and (3) cognitive restructuring via the
CSI. The order of these questionnaires was randomised within the survey. In the end,

respondents were thanked for their participation.

Data analysis
Inspection of data
After collecting data, the data set was analysed using the IBM SPSS 25 software. In

the beginning, subjects who did not complete the survey and those who showed straight-
lining behaviour were omitted from the final sample. A reliability analysis is performed for
the BRS, BFI, and CSI to verify that the questionnaires are valid for the sample population.
For this, Cronbach's alpha is used to inspect the internal consistency of the measures. After
this step, descriptive statistics of demographic variables were analysed to identify priori
differences in gender, age groups, and nationalities. Here, the reversed items of the subscales

were recoded, and the sum score was calculated. The demographics are displayed in Table 1.
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Since linear regression analysis is required to answer the hypotheses, four
assumptions of regression analysis must be tested beforehand (Marill, 2004). First, the
variables themselves must be normally distributed. Since larger sample sizes generally result
in normal distributions (Kwak & Kim, 2017), the Shapiro-Wilks test was used to check for
normality. For control purposes, the skewness and kurtosis for each variable were computed.
Here, it can be concluded that the assumption of normality is met if the value ranges between
the interval of -1 and +1. Second, the relationships between all three variables need to be
linear (Marill, 2004), analysed by computing scatterplots for each relationship. Third, the data
should be homoscedastic (Marill, 2004) which was inspected by examining the scatterplots
for the residuals against the predicted value for each variable. Fourth, the residuals for each
variable should be independent of each other which was inspected by conducting the Durbin-
Watson test and by analysing the scatterplots of the standardised predicted value against the
standardised residual.

Main analysis

To answer all four hypotheses, a simple mediation analysis needs to be conducted.
This type of analysis is performed by using Hayes’ (2018) bootstrapping method. Here, the
used number of bootstrap samples was 5000 to investigate direct and indirect effects. This
non-parametric test was performed as it provides larger statistical power for smaller sample
sizes (Preacher & Hayes, 2004). It further encompasses a PROCESS Macro: Model 4 in
SPSS. Thereupon, the hypotheses can be tested, using a confidence interval of 95%, which
corresponds to an alpha value of 0.05. In this context, Baron and Kenny (1986) established
three conditions that must be met for mediation to occur: (1) there is a significant main effect
of the independent variable on the dependent variable, (2) there is a significant effect of the
independent variable on the mediation variable, and (3) there is an effect of the mediation
variable on the dependent variable. These criteria represent the first three hypotheses in this
study. The analysis is done by linearly regressing the predictor variables on the outcome
variables. To examine the fourth hypothesis, the aforementioned three criteria need to be met.
In the case of mediation analysis, the mediator needs to partially or fully mediate the
relationship between the independent and dependent variable (Baron & Kenny, 1986). The
hypothesis is accepted when the bootstrapped confidence intervals do not include zero. If the

direct effect remains significant, partial mediation occurs.
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Results
Inspection of data
Table 1 shows the descriptive statistics for socio-demographic characteristics. All

three measures for the variables under investigation indicated excellent psychometric
qualities for the sample population. By checking the four assumptions of linear regression, no
violations were found (see Appendix C). For this reason, the results allow for a simple
mediation, the results of which are shown in Figure 2. Before examining the hypotheses,
descriptive statistics were calculated for the main variables extraversion, cognitive
restructuring, and resilience. The results are presented in Table 2. Overall, no prior

differences were found in the mean scores for different nationalities and education.

Table 2

Descriptive statistics for the main variables.

Variables N Min Max Mean S.E. SD Skewness  Kurtosis
Extraversion 99 8 40 27.49 0.80 8.01 -0.65 -0.79
Cognitive 99 13 39 28.75 0.69 6.89 -0.59 -0.56
restructuring

Resilience 99 9 29 19.64 0.49 488 -0.31 -0.78

Main analysis
The results of Hayes’ (2018) PROCESS Macro analysis: Model 4 indicated that all

four hypotheses can be accepted. The relationships between the variables are shown in Figure

2. A detailed overview of the results of the analysis can be found in Appendix D.
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Figure 2
Mediation model with the results of Hayes’ (2018) PROCESS Macro analysis: Model 4.

Cognitive
restructuring

Extraversion J Resilience

path ¢
B=0.25%
SE=0.08

Note. The c coefficient represents the total relationship between extraversion and resilience.
The ¢’ coefficient represents the association between extraversion and resilience after
accounting for the mediation of cognitive restructuring. The a and b paths represent the
effects of the independent variable on the mediator and the mediator on the dependent
variable, respectively. *p < .05; **p < .01, ***p < .001.

For the first hypothesis, the relationship between extraversion and resilience was
analysed (path c¢). Extraversion was found to be a significant positive predictor of resilience
in absence of the mediator cognitive restructuring, b = 0.39, #(98) = 8.16, p <.001. In other
words, individuals high in extraversion score higher in resilience than individuals low in
extraversion. In the second step, path a of the mediation model was examined (Figure 2). By
linearly regressing the independent variable extraversion on the mediator cognitive
restructuring, the effect has shown to be likewise significant and positive, b = 0.54, #(98) =
8.10, p <.001. Individuals high in extraversion have therefore higher levels of cognitive
restructuring. For the relationship between cognitive restructuring and resilience (path b), the
regression of cognitive restructuring on resilience was similarly significant and positive, b =
0.25, t(98) = 3.76, p <.001. Hence, individuals scoring high in cognitive restructuring have
higher levels of resilience. Since the first three criteria are met, further testing for mediation
was possible. In the last step, the mediation analysis revealed that cognitive restructuring had
a positive indirect effect of extraversion on resilience »b=0.14, 95% CI [0.05, 0.22]. The
interval does not contain zero, signifying that the effect is significant. As the direct effect of
extraversion on resilience was still significant, b = 0.25, #98) =4.33, p <.001., it can be

concluded that partial mediation occurred.
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Auxiliary analysis
In addition to the main analysis, an auxiliary analysis was performed. Importantly, the

results are explanatory in nature and can therefore not be used to infer any causal
interpretations. As researchers have in general neglected the role of coping strategies within
the relationship between personality traits and resilience, a correlational matrix was
performed to identify any conspicuous correlations (Table 3). For instance, the agreeableness
and problem-solving subscale were measured in the scope of the broader study. Interestingly,
extraversion positively correlated with problem-solving, and problem-solving positively
correlated with resilience. For that reason, a PROCESS Macro analysis was performed to
determine if problem-solving, like cognitive restructuring, reduces the original significant
relationship between extraversion and resilience (Figure 3). For the relationship between
extraversion and problem-solving, the effect was positive and significant, b = 0.16, #(98) =
2.58, p =.016. However, the effect of problem-solving on resilience was not significant b =
0.12, #98) = 1.48, p = .143. Since the criteria for mediation were not met, the indirect effect
of problem-solving was also not significant » = 0.02, 95% CI [-0.02, 0.06]. Next, resilience
displayed a negative significant correlation with gender (Table 3). Therefore, gender was
dummy coded and linearly regressed on resilience. The relationship was significant and
negative, b = -1.78, (98) =-2.15, p = .028. Hence, males had a slightly higher score on

resilience than females (Figure 4).



Table 3

Correlation matrix for the auxiliary analysis. *p < .05; **p < .01, ***p < .001.
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Variables Extraversio Cognitive Resilience  Age Gender Nationality = Education =~ Agreeablenes Problem-

n restructurin ] solving
g

Extraversion

Cognitive 0.635%*

restructuring

Resilience .638%* 618%*

Age - 118 -196 -.074

Gender -.240% -.070 -221%* -.234%

Nationality ~ .040 097 -.196 -.066 -.091

Education 019 -.074 .002 319%* -.163 -.144

Agreeablene  .066 .062 075 .033 -.023 213%* .032

ss

Problem- 253%%* 271%* 272%* -.165 017 .104 -211% -.089

solving
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Figure 3
Mediation model with the results of Hayes’ (2018) PROCESS Macro analysis: Model 4, with

problem-solving as the mediation variable.

Problem-solving

Resilience

Extraversion J

B=10.37.
SE=0.05

Note. The c coefficient represents the total relationship between extraversion and resilience.
The ¢’ coefficient represents the association between extraversion and resilience after
accounting for the mediation of problem-solving. The a and b paths represent the effects of
the independent variable on the mediator and the mediator on the dependent variable,
respectively. *p < .05, **p < .01, ***p <.001.

Figure 4

Comparison between males and females in terms of their resilience scores.
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Discussion

This study investigated the relationship between extraversion and resilience and
further examined the role of cognitive restructuring within this association. Research has
pointed out that coping strategies and personality traits can explain a great proportion of
individual differences in resilience. By examining the relationship between extraversion and
resilience in more depth, inconsistencies on extraversion’s role in resilience in literature can
be clarified. In this study, it was predicted that there would be a positive link between those
two concepts. Furthermore, little attention has been paid to coping strategies in the literature.
Cognitive restructuring was expected to partially mediate its association due to the fact that
extraversion was positively linked to cognitive restructuring and cognitive restructuring was
also linked to resilience The results of the present study confirmed these expectations. In
other words, (1) extraversion positively correlates with resilience, (2) extraversion positively
correlates with cognitive restructuring, (3) cognitive restructuring likewise positively
correlates with resilience, and lastly (4) when accounting for cognitive restructuring, the
relationship between extraversion and resilience becomes less significant. The implications

will be discussed in the following paragraphs.

Outcome of hypothesis 1: Extraversion correlates positively. with resilience

This study found support for the first hypothesis that extraversion positively correlates
with resilience. Hence, individuals high in extraversion are more resilient than individuals
low in extraversi