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Abstract

Given the need to understand both the negative and positive psychological consequences
of the current global COVID-19 pandemic (Brewin et al. in Perspectives in Public Health
https://doi.org/10.1177/1757913920957365 2020), the aim of this study was to test a cog-
nitive model of post-traumatic symptoms (PTS) and post-traumatic growth (PTG) dur-
ing confinement caused by the SARS-COV-2 epidemic. In line with cognitive models of
trauma elaboration (Park in Psychological Bulletin https://doi.org/10.1037/a0018301), we
included in our model some beliefs associated to the world (e.g., primal beliefs about a
good world), to the self (e.g., death anxiety or orientation toward the future) and to oth-
ers (e.g., suspiciousness or identification with humanity). To evaluate the explanatory
model, a national representative sample of adults between the ages of 18 and 75 (N=1951)
was surveyed between 7th and 13th April, 2020, in the middle of a strict 7-week national
confinement. Structural equation modelling yielded a very similar model to the one ini-
tially specified. The results highlight the role of both negative and positive core beliefs,
which are pertinent to the current pandemic threat, in the appearance of PTS and PTG,
respectively. In short, primal beliefs about a good world, openness to the future and iden-
tification with humanity were associated with PTG; while suspiciousness, intolerance of
uncertainty, anxiety about death and also identification with humanity were associated with
PTS and consequent impairment. This is an innovative study of different pathways to trau-
matic responses and growth during a pandemic. Future research is needed to replicate its
findings.
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1 Introduction

By the time this study was launched, on April 7th 2020, over 1,391,890 people across the
world had become infected with SARS-COV-2, resulting in 81,478 deaths (Johns Hopkins
Coronavirus Resource Center 2020). At the time of conducting the survey, Spain was one
of the countries worst hit by the pandemic with 14,792 dead, a number surpassed only in
Italy. To curb the spread of the virus, and following World Health Organization’s recom-
mendations (WHO 2020), on March 14th 2020 the government officially declared a state
of emergency and asked its citizens to lock themselves in their homes for a 7-week period
with few exemptions (i.e., health professionals attending work, dog walking, and shopping
in grocery stores). Analyses of mobility data showed that the population of the country
rigidly adhered to these confinement rules (Google’s COVID-19 Community Mobility
Reports 2020). Although the COVID-19 pandemic has been preceded by other pandem-
ics (such as SARS in 2002, Ebola in 2013, influenza A/HIN1 in 2015, or Zika in 2015)
the virus’ rapid spread and lethality has put global health systems and the global economy
under unprecedented strain. Throughout the world, there has been already literally thou-
sands of studies on the effects of the COVID-19 pandemic (Odone et al. 2020), including
aspects of mental health and well-being (Nieto et al. 2020). For instance, an initial meta-
analysis of 17 studies published until May 2020 (Salari et al. 2020) has shown high lev-
els of prevalence of symptoms of stress (29.6%), anxiety (31.9%), and depression (33.7%)
among the general population.

There are compelling reasons to expect significant increases in mental health problems
in many sectors of the population during and after the current pandemic crisis (Galea et al.
2020), particularly in countries with higher levels of economic vulnerability (Codagnone
et al. 2020). First, a permanent and universal threat of infection can have lasting psycholog-
ical effects because of the inherently associated uncertainty (Taha et al. 2014). Second, pre-
ventive containment measures and social distancing, almost universally used to control the
spread of COVID-19 (Brooks et al. 2020), have likely increased loneliness and problems
of anxiety and depression (WHO 2020) and reduced life satisfaction (Zhang et al. 2020) in
the general population. Third, there is evidence that economic crises, clearly caused by this
pandemic, have significant psychological consequences in the population (Chaves et al.
2018). Besides, there are serious additional reasons why the psychological effects might
be long lasting. Added to the high figures of human losses, in many cases accompanied by
horrifying images of overwhelmed hospitals’ staff and mass graves, COVID-19 poses an
existential threat that affects our way of living, our future and that of our children (Shevlin
et al. 2020). Also, the lack of vaccines at the time of conducting this study, made the virus
a potentially permanent life-threatening menace permeating our existence. Yet, individu-
als’ responses to the pandemic are far from be uniform and we need models to explain vari-
ations in patterns of response. Some studies have shown the moderating role of variables
like having children at home, loss of income because of the pandemic, having a pre-exist-
ing health condition, exposure to the virus or high estimates of personal risk (Shevlin et al.
2020; Valiente et al. 2020a). Thus, models of response must consider this type of variables
to provide robust results.

Given the nature of the pandemic threat, models of post-traumatic stress disorder
(PTSD) or post-traumatic symptoms (PTS) seem pertinent in the current pandemic con-
text. The International Classification of Diseases (ICD-11, WHO 2018) describes PTSD
as a disorder that can develop “following exposure to an extremely threatening or horrific
event or series of events.” As Shevlin et al. (2020) have recently argued, there are solid
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arguments for considering exposure to the SARS-COVID-19 pandemic, and its associated
consequences, a valid potentially traumatic event as described in classification systems like
the ICD-11. In fact, epidemiological studies have shown that 17% of adults in the general
population have experienced PTSD symptoms during the early stages of the current pan-
demic (Karatzias et al. 2020).

Studying how the general population responds psychologically to the pandemic is
important because the consequences of trauma-related symptoms may extend beyond the
psychological distress and the interference with normal life that they produce (Qian 2020).
In particular, PTSD is a psychological problem of enormous clinical impact and strongly
comorbid with other lifetime disorders (Kessler 1995). Research on PTSD has shown that
about a third of people fail to recover after many years (Kessler 1995). Along with gen-
erating distress, PTSD is associated with poor physical health and quality of life, suicidal
attempts as well as short- and long-term impairment and disabilities such as incapacity
for work or hospitalisation (Ferry et al. 2015; Sareen et al. 2007). In the context of other
recent epidemics, Betancourt et al. (2016) found, in a relatively large random sample of
adults from Sierra Leone (N=1008), that having significant PTSD symptoms predicted
a higher frequency of risk behaviours and fewer Ebola-related healthy behaviours. Thus,
despite some inconsistent findings (e.g., Liao et al. 2014), the assessment of stress-related
symptoms seems relevant, from a public health perspective, as they may predict compli-
ance with health-related behaviours in pandemics such as the current COVID-19 pandemic
(Peterson et al. 2012; Whetten et al. 2013).

Explanatory models of trauma have conceptually evolved in recent years (Vazquez
2013). Whereas, until the 1990s, traumatic responses were seen as an inevitable conse-
quence of traumatic events (Bonanno et al. 2011), epidemiological evidence on PTSD rates
in exposed individuals, in both the USA (Kessler et al. 1995) and Europe (Darves-Bornoz
et al. 2008), showed that the onset of a full-blown PTSD occurs only in a small fraction of
the general population who have been exposed to potentially traumatic events (PTE). An
important development of the new ways of conceptualizing trauma is the consideration of
positive factors (e.g., positive emotions) in moderating psychopathological responses when
dealing with PTE (Tugade and Fredrickson 2004; Vazquez and Hervas 2010). It is even
possible, as these new approaches have shown, that individuals feel some sort of posttrau-
matic growth (PTG) as a consequence of the encounter with traumatic events (Tedeschi
and Calhoun 1996, 2004). PTG reflects the perceived benefits or changes in self-percep-
tion, in interpersonal relationships and in life philosophy after a traumatic event (Tedeschi
et al. 2018) and has been found in individuals facing serious medical conditions like can-
cer (Casellas-Grau et al. 2017) or HIV (Rzeszutek and Gruszczyfiska 2018). In general, as
metanalytic evidence has shown, 50%-60% of people exposed to PTE may develop PTG in
some domains (Helgeson et al. 2006).

There are different ways to understand what PTG is and how this concept can be perti-
nent to the analysis of the effects of the COVID-19 pandemic. In their seminal theoretical
approach, Tedeschi and Calhoun (1996, 2004) considered PTG as a long-term outcome but
also as a process that requires some effortful elaboration of the traumatic event. Yet, other
authors have suggested different frameworks to understand PTG. For instance, Nolen-
Hoeksema and Davis (2004) defined it as a coping strategy similar to positive reappraisal,
whereas Blackie et al. (2017) associated PTG to possible enduring personality-like con-
sequences after experiencing a trauma. Some authors have even considered that, in some
cases, PTG could be the manifestation of compensatory illusions (Maercker and Zoellner
2004). We believe that these are not mutually exclusive models as PTG, measured soon
after the onset of the crisis might be an initial coping strategy that allows the development
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of longer-term outcomes such as the enduring positive changes in personality or in philo-
sophical views of the world. This is a perspective that is congruent with the dual process-
outcome model delineated by Tedeschi and Calhoun (1996). Interestingly, recent research
has identified some predictors of PTG in response to natural disasters. In a study conducted
with survivors of the 2010 tsunami that devastated the coast of Chile, Garcia et al. (2015)
showed that the presence of cognitive factors like brooding (i.e., the negative component of
rumination) or constructive reflection (i.e., thinking of solutions for school children or how
to rebuild one’s own home) may lead, respectively, to persistent trauma-related symptoms
or to post-traumatic growth.

In contrast to other common PTE associated with PTS (Galea et al. 2020; DePierro et al.
2020), the threat from COVID-19 is continuous, invisible, and universal. Moreover, as in
other medical conditions, such as cancer (Cordova et al. 2017) or chronic pain (Rzeszutek
et al. 2015), the reactions associated with the current virus are probably not limited to
the diagnosis of a serious disease, but are also a by-product of the constant awareness of
our susceptibility to be infected and the multiple medical, psychological and social con-
sequences of the condition (Edmondson 2014). In the case of the SARS-CoV-2, the life-
threat is aggravated because, beyond confinement and/or social distancing, there are no
known ways to prevent the spread of the virus and there is a high degree of uncertainty
about its impact. Thus, based on previous research showing the predictive role of perceived
uncertainty on PTS (Oglesby et al. 2017), we explored in the present study the role of intol-
erance to uncertainty (i.e., negative unpredictable events that may occur) (Carleton et al.
2007). Furthermore, given the relatively high rates of lethality and contagiousness of the
COVID-19, it was thought that death anxiety might also be relevant to the development of
PTS. Death anxiety is a concept reflecting the apprehension generated by death awareness
(Abdel-Khalek 2005), a fear associated with the development and maintenance of differ-
ent psychological disorders (Iverach et al. 2014). In fact, previous research has shown that
traumatic events may make existential concerns and death anxiety more salient (Edmond-
son et al. 2011) which, in turn, may predict the onset of PTSD (Pyszczynski et al. 2015).

Periods of uncertainty and threat can lead to increases in conspiracy theories and sus-
piciousness (van Prooijen and Dougla 2017), and this has been the case in the current pan-
demic (Depoux et al. 2020) and also in previous epidemic crises (e.g., Sharma et al. 2017).
While there is extensive evidence about the protective role of social support in the devel-
opment of PTSD (Brewin et al. 2000; Ozer et al. 2003), it is likely that its buffering effect
may be hampered by distrust in others. Therefore, we included a measure of suspiciousness
in this study. Suspiciousness can be considered as a part of the paranoia continuum, from
interpersonal ordinary everyday beliefs of harm to strange and impossible beliefs such as
persecutory delusions (Bebbington et al. 2013). It has been associated with a general mis-
trust about others, with poor social cohesion and worse physical and mental health (West-
ermann et al. 2012).

The role of positive beliefs is also relevant in the current crisis. Janoff-Bulman
(1989) reported that traumatic events can have a profound negative impact on the pro-
tective positive beliefs about the world (e.g., that it is a benevolent place), the self (e.g.,
self-worth), and others (e.g., trust) and this observation has recently been supported by
both theoretical models on the role global beliefs have on meaning-making after trauma
(Park 2010) and prospective research in the general population (Poulin and Silver 2019).
These positive beliefs can be encompassed in what Clifton et al. (2019) calls primal or
primal world beliefs, which can be defined as the individual’s most basic beliefs about
the general character of the world as a whole. In relation to positive beliefs about oth-
ers, identification with all humanity is relevant construct that is more than an absence
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of ethnocentrism and more than the presence of dispositional empathy, moral reasoning
or universalism. It encompasses concerns of a global nature, priority given to human
rights over national self-interest, greater knowledge regarding global humanitarian con-
cerns, among other things (McFarland et al. 2012). A recent national representative
study, aimed at exploring psychological patterns of response in the current COVID-19
pandemic, has shown that having higher levels of psychological well-being and high
identification with all humanity predicts resilience (Valiente et al. 2020c). Therefore,
we expected that having a strong identification with all humans and a sense that, despite
suffering a worldwide epidemic, one lives in a good world (Clifton et al. 2019) might
also be related to PTG.

Positive beliefs about the future seems also highly relevant in the current pandemic.
Thus, based on meta-analytic evidence on the role of optimism in PTG (Helgeson et al.
2006; Prati and Pietrantoni 2009), the role of being open to the future was also analysed
in the present study. Openness to the future is a construct developed by Botella et al.
(2018) and characterized by a positive affectivity towards the future, which could be a
key ingredient of resilience, wellbeing, and readiness for behavioural planning aimed at
solving or facing difficulties, under circumstances of uncertainty.

In sum, the current pandemic scenario seems adequate to test models of both trauma-
related symptoms (PTS) and trauma-related growth (PTG) in response to the COVID-19
pandemic. Our study included variables specifically selected to be particularly relevant
to the pandemic, which have not been systematically explored in previous studies. Based
on the above review of the literature, we propose a model (Fig. 1) in which positive cog-
nitions (i.e., beliefs about living in a good world, openness to the future and identifica-
tion with humanity) are positively associated with PTG whereas more negative cogni-
tions (i.e., suspiciousness, intolerance to uncertainty and death anxiety) are positively
related to PTS and subsequent impairment. For the PTG path, it was hypothesised that
there would be both direct effects as well as indirect effects mediated by identification
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Fig. 1 Hypothesised model
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with humanity. For the PTS path, death anxiety was hypothesised to be a potential medi-
ator of the effects.

2 Materials and Methods

A cross-sectional design was used to assess the psychological impact of the COVID-19
virus in the adult general population in Spain as part of an international consortium’s pro-
tocol (McBride et al. 2020). The study involved an online-based panel and was launched
26 days after the state of emergency was declared by the government. All responses were
completed between 7 and 13 April 2020. The study was approved by the University Ethics
Committee, being conducted in compliance with the Declaration of Helsinki.

2.1 Participants

Individuals between 18 and 75 years old from a large online research panel were invited to
participate (selected by sex, age and political region stratified quotas, according to National
Institute of Statistics census of 1 January 2019, to assure representativeness of the national
population). The sample consisted of 2122 individuals, representative of the entire national
population, with a maximum sampling error of +2.2% at 95% confidence. Participants had
to live in the country and be older than 18 at the time of the survey.

2.2 Procedure

The recruitment of the sample was carried out by Sondea, a company that provides online
samples for research, based on a large national panel of participants. The methodology
used in our study was a quota stratified sampling. Once each quota was completed, new
participants were not admitted in the study to ensure that the prefixed quotas were met and
not exceeded. After giving their written consent, participants completed the survey online
(https://www.qualtrics.com). Completers received a small financial reward for their time
(1 euro). In order to ensure the validity of the responses, we followed a time-limit method
(Edwards 2019) and calculated the minimum time needed to complete the entire question-
naire. We concluded, through several pilot tests conducted by volunteers and members of
the team, that it would take a minimum of 20 min. Therefore, we discarded those partici-
pants (N=145) who took less than that time to complete the survey. Also, subjects who
completed the survey several times (N=26) were discarded. Thus, the final sample used
in the analyses was N=1951. The average time for the survey completion was 42.5 min,
(SD=15.2 min). Participants’ socio-demographic characteristics are shown in Table 1.

2.3 Measures

Socio-demographic characteristics and health status. In addition to data relating to gender,
age and civil status, respondents provided information about their civil status, immigration
status, highest level of educational attainment, religious affiliation, urbanicity of residential
location, household composition, current economic activity and gross annual household
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Table 1 Socio-demographic
characteristics of the sample

Participants (N=1951)

Gender [n (%)]

Male

Female

Other

Age [Mean (SD, range)]
Civil Status [n (%)]

Single

Married/Unmarried partner
Separated/Divorced/Widower

Immigrant status [Yes; n (%)]

Educational level [n (%)]
No formal education
Primary

High school

University graduate
University postgraduate
Vocational training
Religion [n, (%)]
Catholic

Agnostic or Atheist
Other

Urbanicity of residential location [n (%)]
Urban
Rural

Household composition [n (%)]
Alone

Accompanied by one or more adults
With children at home

Current economic activity [n (%)]
Full time job

Part time job

Unemployed

Pensioner

Student

Gross annual household income in euros,
2019 [n (%)]

12,450-20,200

20,200-35,200

35,200-60,000

Over 60,000

1028 (52.7)
918 (47.1)
5(0.2)

45.16 (12.78, 18-75)

779 (40)
1003 (51.4)
169 (8.6)

137 (7)
6(0.3)
55(2.8)
622 (31.9)
704 (37.2)
252 (12.9)
292 (15)

1036 (53.1)
778 (40.9)
117(6.0)

1,644 (84.3)
307 (15.7)

257 (13.2)
1694 (86.8)
1131 (58)

1126 (57.7)
195 (10)
333 (17.0)
187 (9.6)
110 (5.6)

694 (35.6)
673 (34.5)
456 (23.4)
128 (6.6)

income. All respondents were also asked about their history of mental health difficulties
and had to indicate whether they had received treatment for mental health problems.

The International Trauma Questionnaire (ITQ; Cloitre et al. 2018), was used to assess
stress-related reactions associated with the COVID-19 pandemic (McBride et al. 2020).
The scale includes six symptom indicators of possible PTSD (two measuring Re-experi-
encing, two measuring Avoidance, two measuring Sense of threat). Also, we included the
three ITQ items measuring impairment (e.g., “since the beginning of lockdown, have the
above symptoms affected your work or ability to work?”). All items are measured on a
5-point, Likert-type scale (0=Not at all; 4 =Extreme) and were worded in relation to the
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COVID-19 with statements like “Having upsetting dreams that replay part of the COVID-
19 experience or are clearly related to the COVID-19 experience. A total post-traumatic
stress severity score was generated by adding the six PTSD symptoms items (range from
0 to 24) and used as a continuous measure of PTSD severity. A total disturbance/impair-
ment PTSD score was obtained by adding the three PTSD impairment items (range from
0 to 12) and used as a continuous measure of PTSD disturbance. Following standard prac-
tice in trauma research (Karatzias et al. 2017), item scores >2 (Moderately) on any of the
PTSD items was used to indicate the presence of a symptom. In this study, the Cronbach’s
alpha for PTSD symptoms or severity and impairment were good (a=0.89; a=0.86),
respectively.

The Short-form Persecution and Deservedness Scale (SF-PaDS; Mclntyre et al. 2018)
is a 5-item instrument to assess suspiciousness in clinical and general population sam-
ples, based on a previous longer version of the scale validated in clinical and nonclinical
samples (Melo et al. 2009). Both the original scale reliability (a=0.84) and its adaptation
(=0.85) (Valiente et al. 2020b) were good. Participants rate their agreement on a 5-point
scale (1 =strongly disagree; 5 =strongly agree) with statements such as “I’'m often suspi-
cious of other people’s intentions towards me.” By adding up the scores, an overall SF-
PaDS (range from 5 to 20) provides a measure of suspiciousness severity. In this study, the
Cronbach’s alpha was good (a¢=0.85).

Intolerance of uncertainty scale (IUS-short version; Carleton et al. 2007) is a 12-item
instrument for assessing intolerance of uncertainty on a 5-point Likert scale (1 =not at all
characteristic of me; 5=entirely characteristic of me) with excellent psychometric proper-
ties (@=0.91). It has items such as “T always want to know what the future has in store for
me.” A total score is calculated by summing up the 12 items score (range from 12 to 60). In
this study, the Cronbach’s alpha was excellent (¢ =0.91).

The Death Anxiety Inventory (DAI; Tomas-Sédbado and Gémez-Benito 2005) assessed
attitudes towards death using 17-items, which form five factors (externally generated death
anxiety, meaning and acceptance of death, thoughts about death, life after death, and brev-
ity of life) with excellent internal consistency (a=0.90). Responses are scored on a 5-point
Likert scale (1 =totally disagree to 5=totally agree). In the current study, only five items
like “I think I am more afraid of death than most people” were selected (one from each of
the five factors is identified in the original validation study). A total DAI score is calculated
by adding the score of each item (range from 5 to 25). In this study, the Cronbach’s alpha
was good (a¢=0.81).

The Primal World Beliefs Inventory (PI; Clifton et al. 2019) is a 99-item instrument
that measures major primal world beliefs with excellent psychometric properties (a¢=0.90)
and test-retest stability. For the present study, we used the six items corresponding to
the perception of goodness of the world with statements such as “The good things in the
world outweigh the bad.” Participants were asked to respond on a 6-point Likert scale
(O=strongly disagree; 5=strongly agree). A total score of perception of goodness of the
world is obtained with the average of the items scores (range from O to 5). In this study, the
Cronbach’s alpha was good (a¢=0.85).

The Identification with all humanity scale IWAH; McFarland et al. 2012) is a 3-item
questionnaire exploring respondents’ identification with three different groups (people in
my community; people from my country; and all humans everywhere) with good psycho-
metric properties for the three groups (¢=0.89; =0.83; a=0.81), respectively. For each
group, three different subscales are presented to respondents (“How much do you identify
with (feel a part of, feel love toward, have concern for ...7”; “How much would you say
you care (feel upset, want to help) when bad things happen to ...?”; and “When they are in
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need, how much do you want to help...?).” Response scale uses a 5-point Likert (1 =not at
all; 5=very much). Averaged scores were calculated for the three subscales (range from 1
to 5). In this study, the Cronbach’s alpha was good (a¢=0.86).

The Openness to the Future Scale (OF; Botella et al. 2018) is a 10-item instrument
with good psychometric properties in general population (¢=0.87) and clinical popula-
tion (¢=0.82). The OF assesses positive views of the future with statements like “I’m usu-
ally confident that things will work out.” Response options ranged on a 5-point Likert scale
(1=strongly disagree; 5=strongly agree). An OF total score is calculated by adding all the
item scores (range from 10 to 50). In this study, the Cronbach’s alpha was good (a=0.87).

The Post-traumatic Growth Inventory- Short Form (PTGI-SF; Garcia and Wlodarc-
zyk 2016; Cann et al. 2010) is a 10-item instrument with excellent psychometric properties
(¢=0.94), on which respondents are asked to rate their beliefs about positive self-related
changes (e.g., “I appreciate the value of my life more”). The construction of the scale helped
capture information relevant to each of the five factors usually found in factor analyses of the
original 21-item scale (Tedeschi and Calhoun 1996): relating to others, new possibilities, per-
sonal strength, spiritual change, appreciation of life. Each factor is represented with two items
in the PTGI-SF. As the original PTGI does not cover the possibility that individuals may have
worsened in the domains assessed (Baker et al. 2008), we replaced the response format with
a bipolar rating scale, as used by Boals and Schuler (2018) in their Stress-Related Growth
Scale-Revised (SRGS-R), which allows for the possibility to measure both positive and nega-
tive changes thereby reducing the probability of an illusory growth due to a format of response
bias. A 7-point rating scale was used (0=A very important negative change; 3=No change;
6=A very important positive change). Following Cann et al.’s (2010) criteria, the total score
of the scale (range from 0 to 60), rather than subscores, was used for the analyses. In this
study, the Cronbach’s alpha was good (a=0.87).

2.4 Data analyses

A series of descriptive analyses were first conducted. Then, path models were tested to assess
their fit using path analysis through Structural Equation Modelling (SEM). The Mardia coef-
ficient (Mardia 1970) was used for assessing multivariate normality, using the suggested score
of less than 70 to assume normality (Ayan and Diaz 2008).

In order to assess the fit of the hypothesised model, the Maximum Likelihood Estimation
Method was used using the following fit indices and criteria (Hu and Bentler 1999; Yu 2002):
(a) x2/df: an acceptable fit is indicated by values>5, and a good fit is indicated by values >2;
(b) Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI): an acceptable fit is indicated
by values>0.90, and a good fit is indicated by values>0.95; (c) Root Mean Square Error of
Approximation (RMSEA): an acceptable fit is indicated by values <0.08 (90% CI<0.10), and
a good fit is indicated by values <0.05 (90% CI<0.08); (d) Standardized Root Mean Square
Residual (SRMR): an acceptable fit is indicated by values <0.08 and a good fit is indicated by
values <0.05. The model was then re-specified considering the values in the path coefficients
and the values of the modification indexes.

To analyse indirect effects, a bias-corrected bootstrap estimation (2,000 bootstrap samples
with 95% confidence interval) was performed. When zero is not included in the confidence
interval, mediation is supported (MacKinnon et al. 2004). All analyses were carried out using
SPSS v.21 (IBM Corp 2011) and AMOS SPSS v. 23 (Arbuckle 2014).
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3 Results
3.1 Characteristics of the sample

Socio-demographic characteristics of the study sample are reported in Table 1. From the
total sample, the mean age was 45 years and 1028 (52.7%) were male. Regarding civil sta-
tus and educational level, 51.4% had a partner and 37.2% had a university degree. In addi-
tion, 57.7% had a full-time job and 35.6% reported having low socioeconomic income. 55
participants (2.8%) had been infected by the virus, and 586 (30.1%) knew someone close
who had been infected.

3.2 Description of variables included in the model

A descriptive analysis of the variables selected in the model is shown in Table 2. Based
on published scoring methods for the ITQ symptoms subscale (Cloitre et al. 2018) (score
of >2) in the six stress-related symptoms of the scale, 19.7% of the total sample had sig-
nificant stress-related symptoms. which is slightly higher than the score obtained by Cloitre
et al. (2018) in their nationally representative trauma-exposed community sample (18.3%).

3.3 Measurement model

Mardia’s coefficient obtained a value of 18.35, well under the critical value of 70 recom-
mended to use the Maximum Likelihood Estimation Method. The predictive model of PTG
and Post-traumatic impairment was tested. The following goodness-of-fit indices were
obtained: (1) ¥2/df=7.90; (2) CFI=0.98; (3) TLI=0.95; (4) RMSEA =0.06 (IC=0.05 to
0.07), (5) SRMR =0.04.

The model was then re-specified by eliminating a path with non-significant p values:
Intolerance to uncertainty — Post-traumatic impairment (f=0.03) and, following the rec-
ommendations of the modification indices, two new significant paths were added: Openness
to the future — Death anxiety (f=-0.17), and Primal beliefs-Goodness — Post-traumatic

standard dovisons (Vo 1951 Yaable Min Max M SD
Post-traumatic symptoms (ITQ) 0 24 4.79 5.00
Post-traumatic impairment (ITQ) 0 12 222 278
Suspicious beliefs (SF-PaDS) 0 20 597 443
Intolerance to uncertainty (IUS) 12 60 33.01 9.36
Death anxiety (DAI) 5 25 11.76  4.49
World beliefs—Goodness (PT) 0 5 3.38 0.86
Identification with humanity IWAH) 1 5 3.78  0.64
Openness to the future (OF) 10 50 38.18 6.07
Post-traumatic growth (PTGI-SF) 0 60 36.51 7.60

ITQ International Trauma Questionnaire; SF-PADS short-form perse-
cution and deservedness scale; IUS intolerance of uncertainty scale;
DAI death anxiety inventory; P/ primals inventory; /WAH identifica-
tion with all humanity scale; OF openness to the future scale; PTGI-
SF post-traumatic growth inventory- short form
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impairment (=-0.10). The re-specified model (see Fig. 2) obtained the following good-
ness-of-fit indices: (1) y2/df=3.20; (2) CFI=0.99; (3) TLI=0.98; (4) RMSEA =0.03
(IC=0.02 to 0.05), (5) SRMR =0.02.

To analyse whether the indirect effects were significant, a bias-corrected bootstrap esti-
mation was performed. Results showed that most of the indirect effects were significant,
except for the indirect effect of the openness to the future on post-traumatic stress symp-
toms and post-traumatic impairment, so that in the latter two cases, if there is a direct effect
on the mediator(s), there is no mediation with the dependent variable (Table 3).

4 Discussion

The aim of this study was to test an explanatory model for PTS and PTG reactions related
to the SARS-CoV-2 epidemic crisis in the general population. The study was designed to
include variables that might be specifically pertinent to the current life-threatening pan-
demic. Thus, a model was created in which, on the one hand, it was hypothesised that vari-
ables related to positive fundamental beliefs (i.e., about the positive nature of the world,
identification with humanity, and openness to the future) would be associated with a sense
that the current crisis was promoting personal growth. On the other hand, the model also
hypothesised that negative core beliefs (i.e., about the intrinsic uncertainty of the world,
suspicions about others, and death anxiety) would be associated with post-traumatic stress.

Regarding PTS, the resulting model highlighted the importance of negative beliefs about
others in explaining these responses. Suspiciousness was directly related to both PTS and
the associated post-traumatic impairment. This finding is congruent with previous evidence
showing that lack of social support is one of the best predictors of PTSD (Brewin et al.
2000; Ozer et al. 2003). Our results suggest that a related variable that is opposite in nature
to empathy and connectedness (i.e., suspiciousness), which is typically associated not only
to a lack of interpersonal trust but also to low levels of perceived social support (Lam-
ster et al. 2017), may also be predictive of PTS. It is likely that suspiciousness, partially

Primal

A
p-| beliefs-Goodness

Identification .20
‘w"h - —

Openness
to the future

Posttraumatic

-32
3 impairment

A| Suspiciousness

beliefs

) A
Death
anxiety
N Intolerance
to uncertainty

Fig. 2 Final model. Shown above are the standardised regression coefficients for each path of the model

@ Springer



C.Vazquezetal.

Table 3 Standardised indirect effects, 95% confidence interval for the estimates (lower and upper limit),
their standard errors and the p value

Variables Indirect effect CI (95%) Standard error p value
Primal beliefs-Goodness — PTG .03 .020-.043 .006 <.001
Primal beliefs-Goodness — PTS .04 .029-.052 .008 <.001
Primal beliefs-Goodness — PTI .02 .015-.028 .004 <.001
Openness to the future — PTG .02 .008-.027 .006 <.001
Openness to the future —PTS —.004 —.017 to .009 .008 .62

Openness to the future — PI —.002 —.009 to .005 .004 .63

Suspicious beliefs —» PTG .08 .060-.093 .010 <.001
Suspicious beliefs — PTS .05 .038-.062 .007 <.001
Suspicious beliefs — PTI 21 .190-.236 .014 <.001
Intolerance to uncertainty — PTG .03 .024-.045 .006 <.001
Intolerance to uncertainty — PTS .06 .045-.072 .008 <.001
Intolerance to uncertainty — PI .09 .072-.116 .014 <.001
Identification with humanity — PTG .03 .025-.043 .006 <.001
Identification with humanity — PTI .09 .074-.111 .011 <.001
Death anxiety — PTG .04 .028-.050 .006 <.001
Death anxiety — PI A1 .086-.129 .013 <.001

PTG Post-traumatic growth; PTS post-traumatic stress symptoms; PT/ post-traumatic impairment; P/ pri-
mals inventory

fed by paranoid rumours in social media about the origins of the epidemic (Sharma et al.
2017), may contribute to seeing others as a threat for contagion. In this way, suspiciousness
may discourage individuals from seeking help from others and reduce the beneficial effects
of social support. Thus, our model suggests that suspiciousness may be a specific factor
directly related to trauma-related symptoms and might be an obstacle to follow efficacious
quarantine recommendations from authorities (Webster et al. 2020).

Our results also confirm the important role of intolerance of uncertainty in relation to
PTS (Taha 2014) and, more specifically, to anxiety in the current pandemic (Valle et al.
2020). Yet, both suspiciousness and difficulties in coping with uncertainty also have an
effect that is mediated by death anxiety. The lethality and contagiousness of the COVID-19
is relatively high, which may easily activate salience of mortality (Pyszczynski et al. 2015).
In fact, it could be argued that death anxiety is in some sense an extreme form of intoler-
ance to the most uncertain condition that happens to us in our existence. This finding also
highlights the potentially traumatic nature of being exposed to the SARS-CoV-2 (Shevlin
et al. 2020). Interestingly, the reformulated model (Fig. 2) revealed that being optimistic
about the future was negatively associated with death anxiety which seems to confirm the
salutogenic role of optimism (Carver and Scheier, 2014). In this line, a recent study has
found that intolerance to uncertainty, death anxiety, loneliness, suspiciousness and identifi-
cation with all humanity as well as presence of well-being are all significant predictors of a
resilient response to COVID-19 (Valiente et al. 2020b).

Regarding psychological growth, previous studies on trauma-related events have shown
that most individuals exposed develop positive changes in their attitudes, behaviours, and
values (Helgeson et al. 2006). Previous research has also shown that positive appraisals,
social support and optimism (Prati and Pietrantoni 2009) as well as reflective modes of
thinking (Garcia et al. 2015), among other factors, may predict these positive changes. The
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reformulated model found in our study (Fig. 2), revealed that beliefs about living in a good
world, which is a ‘primal’ belief (Clifton et al. 2019), is directly related to PTG. Thus,
it seems that unshattered beliefs about the world not only protect against trauma-related
symptoms (Janoff-Bulman 1989; Poulin and Silver 2019) but can also promote growth.
Also, interestingly, and not initially predicted in our model, this positive primal belief is
negatively associated with functional impairment (PTI) associated with the symptoms.
Our model also confirmed that identification with humanity was positively associated with
PTG. Yet, an interesting and unexpected finding emerged in the reformulated model. These
beliefs of identification with humanity were also positively associated with PTS. Thus, it
seems that beliefs of being well connected with humanity may have double-edge conse-
quences by facilitating feelings of growth (Péez et al. 2015) but also, given the contagious-
ness of a virus, increasing the feelings of vulnerability of oneself and others. The dual role
of a “positive” variable as beliefs of identification with humanity seems to support the idea
that the results found in our study are not trivial or tautological. On the one hand, positive
thoughts of being connected to others are not univocally or simplistically associated with
positive outcomes. On the other hand, the study included a rather large set of variables
related to psychological symptoms and difficulties, as well as variables related to positive
functioning that were empirically discarded in building up the models. Therefore, the study
reveals that some of the selected positive and negative cognitions are uniquely associated
to psychological growth and symptoms and impairment related to COVID-19.

It is possible that, in our study, feelings of growth, framed in the questions specifically
related to the confinement, might be related not only to the processing of threat-related
information about COVID-19 and its consequences, but also to the positive emotions and
positive experiences that individuals had during the confinement. As a recent meta-analysis
has shown, psychological growth does not require suffering as some positive experiences
(e.g., marriage or childbirth) are also identifiable sources of growth (Mangelsdorf et al.
2019). It is possible that some of the daily positive experiences that citizens have been
experiencing during confinement (e.g., giving and taking social support, daily applause to
health workers, feelings of contribution to contain the epidemic, etc.) may also feed posi-
tive ideas about human nature which, in turn, may reinforce ideas of identification with
humanity.

Finally, both the initial and the resulting model revealed a positive association between
PTS and PTG which is consistent with the extant literature (Shakespeare-Finch and Lurie-
Beck 2014; Wu et al. 2019). In fact, in relation to negative events, perceiving an event as
traumatic seems to be a prerequisite for growth (Zoellner and Maercker 2006; Helgeson
et al. 2006). Shakespeare-Finch and Lurie-Beck’s (2014) meta-analysis showed that the
association between PTS and PTG appears to be curvilinear in nature, being stronger when
the traumatic event is of a mass nature, such as natural disasters. Perceiving that the event
was severe appears to influence both the development of PTS and PTG (Garcia et al. 2015),
which might reflect that both symptoms and growth appear to occur precisely because of
the suffering produced by a highly stressful event. In some cases, perhaps mediated by
specific cognitive processes that are ignited after the event (Park 2010; Garcia et al. 2015),
the perceived severity of the event itself leads to the questioning and changing of certain
beliefs about oneself, others and spirituality (Helgeson et al. 2006), with positive and nega-
tive changes co-existing.

The study has some strengths and some limitations which, in part, are due to the dif-
ficulties of launching a large-scale study during the initial stages of the pandemic, in the
midst of difficult circumstances. Regarding the strengths, it includes some variables related
to general beliefs about the world that have not usually been considered in trauma-related
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studies and which were thought to be relevant in a pandemic characterised by the univer-
sality of the threat and the lack of effective preventive therapeutics at the time (i.e., vac-
cines). Also, the study is a national representative sample in terms of sex, age, income, and
region of the country, which is important given the uneven distribution of the pandemic in
almost any country (https://coronavirus.jhu.edu/map.html). The representativeness of the
sample is an asset of the study given that, as the systematic review by Nieto et al. (2020)
has revealed, most of the studies that have been published so far on mental health problems
associated to the COVID-19 have small or unrepresentative samples which limits their gen-
eralizability. Furthermore, the instruments selected have shown in previous studies to pro-
vide robust estimations of the variables under study.

Regarding the limitations of the study, it was cross-sectional (which limits our ability
to infer causality) and exclusively based on self-reported information (which may lead to
common method biases) Podsakoff et al. (2003). Furthermore, information was gathered
in a retrospective manner which, as it has been found in the case of PTG, may not be con-
gruent with other sources of information (Frazier et al. 2009). Given the rather immediate
assessment conducted in the present study (i.e., one month after the onset of the pandemic
in the country), it is unlikely that participants, even those who felt more threatened or
exposed to the virus, have had enough time for further cognitive elaboration of the effects
of the pandemic in their lives (Park 2010). Thus, our data are not adequate to test concepts
of PTG that are associated to long-term outcomes or even personality changes (Jayawick-
reme and Blackie 2014; Jayawickreme et al. 2020). In this study we have evaluated per-
ceived growth when the stressful situation (i.e., the Covid-19 pandemic) is still present,
so we must necessarily consider that, at this point, we are basically measuring a coping
strategy that might facilitate, in the future, the development of more adaptive responses to
adversity, as proposed by longitudinal studies (Bussell and Naus 2010; Stephenson et al.
2017).

The specific circumstances of the confinement (e.g., home comfort, living with chil-
dren, alone, or with abusive partners, etc.) may influence almost any psychological out-
come (Galea et al. 2020) beyond the impact of the variables included in this study. Also, all
measures included in the study were self-reported ones. Although we acknowledge the lim-
itations of estimating depression or traumatic responses exclusively through self-reports,
we are simply focusing on symptoms of clinical significance without any inference about
clinical diagnosis. Similarly, although there is an already long debate on the real or illusory
nature of post-traumatic growth (Sumalla et al. 2009), our results are congruent, as we have
shown, with previous literature on the configurations of psychological variables associated
with this concept. Also, the mere existence of the belief that the current epidemic may have
brought some benefits could be important in facilitating the ability to overcome this chal-
lenging situation. Future studies complementing these self-reported assessments (Frazier
et al. 2009) may shed light on the psychological and behavioural consequences of those
initial beliefs of positive changes associated to the COVID-19. Lastly, while one of the
strengths of this study is the large size of the sample, the fact that it is an online study may
reduce its representativeness, particularly among older respondents.

In sum, the current study has aimed to shed light on both the negative and positive psy-
chological consequences of the current COVID-19 worldwide crisis, which must be under-
stood for the purposes of pandemic planning (Brewin et al. 2020). To our knowledge, this
is the first study that has attempted to identify how core beliefs about the world may lead
to either traumatic responses or traumatic growth during a pandemic. While we are still far
from fully understanding how individuals’ belief systems may affect their psychological
adjustment during times of crisis, there is little doubt about the relevance of both positive
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and negative beliefs about the world and others. For instance, there is already evidence
showing that suspiciousness and conspiracy beliefs have a negative effect on preventive
measures such as social distancing (Bierwiaczonek et al. 2020). Based on our results, we
can hypothesise that interventions aimed at promoting primal ideas about the goodness of
the world and human nature might facilitate PTG. Further research is required to estab-
lish whether these beliefs are influenced by childhood experiences, whether they can be
affected by education, or whether specific messaging by governments and public health
agencies can promote these beliefs. It can also be hypothesised that reducing ambiguity
in official messages might mitigate the potentially traumatic impact of the pandemic, by
decreasing uncertainty, which in turn might mitigate anxiety about death. Finally, as mis-
information has exacerbated the spread of the virus and slowed responses to the pandemic
(Motta et al. 2020), it seems plausible that messages providing reliable and non-accusatory
information on the origins of the infection could reduce the intensity of PTS in the general
population by deactivating suspiciousness in vulnerable individuals. Future correlational
or experimental studies to test these hypotheses might contribute to an effective psycho-
logically-informed approach to promoting population coping during pandemics and other
public health emergencies.

Given the diversity of pre-existing social, economic and health conditions in differ-
ent countries (Brewin et al. 2020), we cannot guarantee the generalisability of the current
study results to other societies or to other moments in a dynamic threat that will endure for
some time with long-lasting social and economic consequences for the world as we know
it. It will be useful to replicate these findings in different countries and during different
stages of the current crisis.
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