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and serious organic diseases (e.g., cancer or COVID-19) 
are all potentially traumatic events that can have a dramatic 
psychological impact (Friedman et al., 2007; Rossi et al., 
2022a; Thakur & Jain, 2020; Zhang et al., 2021). The impact 
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Abstract
Background  Adverse life events such as life-threatening accidents, domestic and/or sexual violence, organic diseases (i.e., 
cancer), or COVID-19 can have a strong traumatic impact – generating reactions as intrusive thoughts, hyperarousal, and 
avoidance. Indeed, the traumatic impact of COVID-19 seems to lead individuals to experience anxiety and depression. 
However, the Anxiety-Buffer Hypothesis suggests that self-esteem could be considered a shield (buffer) against traumatic 
experiences and their outcomes (i.e., anxiety and depression). The present study has two objectives. First, to develop a mea-
sure of the impact of the traumatic event considering the aforementioned reactions. Second, to test the process – triggered by 
COVID19-related traumatic experience – in which self-esteem buffers the path that leads to anxiety and depression.
Method  In Study 1 (N = 353), the Post-Traumatic Symptom Questionnaire (PTSQ) was developed and a deep investigation 
of its psychometric properties was conducted. In Study 2 (N = 445), a structural equation model with latent variables was 
performed to assess the buffering effect of self-esteem.
Results  The PTSQ has excellent fit indices and psychometric properties. According to the ABH, results confirm the buffer-
ing effect of self-esteem in the relationships between traumatic symptoms and both anxiety and depression.
Conclusion  On the one hand, the PTSQ is a solid and reliable instrument. On the other hand, that self-esteem is a protec-
tive factor against anxiety and depression related to a traumatic experience – such as COVID-19. Targeted psychological 
interventions should be implemented to minimize the psychological burden of the illness while promoting adaptation and 
positive aspects of oneself.
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of the traumatic event can be associated with a wide range 
of physical as well as psychological difficulties and disor-
ders in adults, children, and adolescents (Briere & Spinaz-
zola, 2005; Friedman et al., 2007; Kratovic et al., 2021).

On the one hand, scientific literature showed that the 
impact of traumatic events can be so strong that can have a 
serious long-term influence on physical health (Sareen et al., 
2007) in terms of poor quality of life (QOL), general health 
symptoms, general medical conditions, pain (e.g., musculo-
skeletal), cardio-respiratory symptoms, and gastrointestinal 
health (Brosschot et al., 2016; Yaribeygi et al., 2017; Zhang 
et al., 2021) – for a review (Pacella et al., 2013).

On the other hand, the psychological impact of traumatic 
events can be so strong that can lead to developing post-
traumatic stress symptoms (PTSS) and/or post-traumatic 
stress disorder (PTSD) – consisting in the late onset and 
persistence of mental disorders caused by experiencing, suf-
fering or encountering one or more threats for themselves 
or others (Agaibi & Wilson, 2005) – even 10 years after 
its onset (Kessler et al., 1995). Moreover, individuals who 
have experienced a traumatic event are between 2 and 6 
times more likely to present with psychiatric comorbidi-
ties, including anxiety, depression, suicidal ideation, and 
self-injury behaviors (Breslau & Davis, 1992; Breslau et al., 
1991; Karatzias et al., 2019; Tessitore et al., 2022). Also, 
approximately 40% of individuals who have experienced a 
traumatic event continue to present relevant symptomatol-
ogy (Djelantik et al., 2020; Kessler et al., 1995; Orcutt et 
al., 2002) – probably due to the presence of maladaptive 
psycho(physio-)logical mechanisms that contribute to the 
development and the maintenance of anxiety and depres-
sion symptoms.

Indeed, the psychological impact of traumatic events 
often entails persistent reenactment of the event, avoid-
ance symptoms, negative change in general reactivity, and 
increased arousal and reactivity (American Psychiatric 
Association, 2013).

According to the terror management theory (TMT) 
(Greenberg et al., 1986), individuals’ awareness of mortality 
– elicited by a traumatic event (e.g., accidents, experienced 
violence, or severe organic disease) and the continuously 
dwelling – generates terrifying fears of death and thus anxi-
ety and depression that constantly conflicts with humans’ 
intrinsic desire to live and their natural tendency to survive. 
(Rossi et al., 2020).

Moreover, scientific literature has shown that adverse 
events can generate three main psycho(physio-)logical reac-
tions/domains (Pacella et al., 2013; Yaribeygi et al., 2017) – 
intrusivity, hyperarousal, and avoidance – and all of them are 
associated with heightened anxiety reactions. Firstly, intru-
sivity refers to the intrusions of unwanted cognitive and/or 
sensorial stimuli recalling the traumatic event that re-expose 

the person to that feared event – and can thus generate an 
intense sense of anxiety as the original event did. Secondly, 
traumatic events can generate hyperarousal reactions, a state 
of chronic hypervigilance for potential threats and height-
ened arousal, that prompts the individual to amplify anxious 
reactions in response to (also neutral) stimuli, thus contrib-
uting to the development and the maintenance of anxiety as 
the anticipation of future (potential) threats (Barlow, 2002; 
Harding et al., 2008). Lastly, traumatic events can gener-
ate the need for avoidance – both cognitive and behavioral. 
Avoidance is a coping strategy that the individual imple-
ments to protect himself or herself from the possibility that 
the traumatic event may recur by avoiding all the trauma-
related experiences – aiming at preventing further damage 
to an already weakened psychological structure (Bishop 
et al., 2018). However, even this coping strategy – when 
abused – often contributes to maintaining and amplifying 
dysfunctional anxiety states (Bishop et al., 2018).

Consequently, these three main reactions/domains to 
traumatic events (overlapping with symptoms of PTSS 
and PTSD) seem to converge under the overarching factor 
related to the suffered trauma – the so-called ‘impact of the 
event’ – which makes the individual more prone to develop 
and maintain anxious symptomatology (Gagne et al., 2018). 
The negative/adverse event and the subsequent possible 
development of trauma can influence the way individuals 
think and behave – thus representing an important risk fac-
tor for mental health – making them more prone to develop 
anxious and depressive symptoms (Kessler et al., 2017).

Furthermore, although traumatic events can lead to the 
development of depressive symptoms (as aforementioned), 
several research shows that also prolonged and chronic 
states of anxiety can lead to the development of depres-
sive symptoms (Rossi et al., 2020) – by intensifying the 
negative expectations, negative repetitive thoughts (i.e., 
worry, rumination), pessimism, and negative feelings (Starr 
& Davila, 2012; Thompson et al., 2005). Such depressive 
symptomatology includes sadness, loss of positive feelings, 
and Beck’s negative triad (Beck, 1979) – consisting of a 
negative view of the self, the world, and the future (Rossi 
et al., 2021). Moreover, traumatic events-related depressive 
symptomatology should not be underrated due to its asso-
ciation with anticonservative ideation and attempts (Breslau 
& Davis, 1992; Breslau et al., 1991; Karatzias et al., 2019; 
McIntyre & Lee, 2020; Thakur & Jain, 2020).

Therefore, the impact of a traumatic event (in addi-
tion to possible PTSS and PTDS) can lead the individual 
to develop conditions of intrusivity, hyperarousal, and 
avoidance which – in turn – contribute to the development 
and maintenance of anxiety states, which can lead to the 
development of depressive symptoms (Santini et al., 2020; 
Thakur & Jain, 2020).
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However, over the past 20 years, the literature has shown 
that certain psychological variables can play a key role in 
protecting – as a psychological shield – the individual from 
the negative consequences (i.e., anxiety and depression) 
of traumatic events (Benight, 2012). The anxiety-buffer 
hypothesis (ABH) (Greenberg et al., 1992) – from the TMT 
(Greenberg et al., 1986) – suggests that self-esteem has a 
shielding (buffering) effect on the relationship between the 
impact of traumatic events and both anxiety and depres-
sion (Benight, 2012; Rossi et al., 2020). More in detail, 
self-esteem – conceived as the beliefs and evaluations of 
individuals towards themselves, and the attitudes that derive 
from them – is based on personal values ​​deeply rooted in 
the culture and social context of the individual from which 
one’s own personal value (Becker, 1971, 1973). Therefore, 
by respecting the standards of one’s own culture of belong-
ing and worldview, self-esteem is strengthened both by the 
social validation of oneself and by the intimate and per-
sonal feeling of being an individual with a certain degree 
of value and who assumes a significant role in one’s soci-
ety (Pyszczynski et al., 2004; Solomon et al., 2004). In this 
context, the ABH (Greenberg et al., 1992) hypothesizes that 
– by reconnecting the individual to an enlarged universe of 
purely individual and intimately personal meanings and val-
ues ​​– self-esteem could act as a protective shield (buffer) 
against the damaging psychological effects of life threats 
and stressors. Consequently, self-esteem should buffer the 
negative consequences of traumatic events.

Considering this background, a major traumatic event 
has hit the world: the COVID-19 pandemic (Brooks et al., 
2020; Torales et al., 2020; Wang et al., 2020; Zhang et al., 
2021). COVID-19 is a serious and potentially deadly infec-
tious disease that threatened the entire world population, 
since-at the time of its outbreak-there was no preventive 
immunity or even a well-defined cure or vaccine (Baud et 
al., 2020); and it still causes deaths. According to scien-
tific literature, COVID-19 represented a challenge to the 
physical and mental health of individuals and generated 
widespread post-traumatic reactions (Esterwood & Saeed, 
2020; Fisher et al., 2020; Shevlin et al., 2021; Silver, 2020; 
Waseem et al., 2021). A recent review by Zhang and col-
leagues demonstrated that during the COVID-19 pandemic 
in all countries the general population developed PTSS to 
varying degrees, with a PTSD prevalence of 15% (Zhang et 
al., 2021). Moreover, it is important to highlight that even 
people not infected by COVID-19 still experienced high 
psychological stress (Zhang et al., 2021). In addition, sci-
entific studies on the psychological impact of COVID-19 
highlighted that specific categories of the population are 
more prone than others to develop psychological issues, 
in particular, individuals in the emerging adulthood phase 
also referred to as young adults (18–30 y.o.) (Parola, 2020; 

Parola et al., 2020). Indeed, in the last two years, scientific 
research has highlighted that in the emerging adulthood 
individuals present heightened levels of psychological 
difficulties, including symptoms of distress, anxiety, and 
depression (Panzeri et al., 2021; Parola et al., 2020). Impor-
tantly, emerging adulthood may expose to a higher risk of 
developing psychological issues because individuals in this 
part of the lifespan go through a process of individualiza-
tion, structuring self-esteem, and personal growth (van den 
Berg et al., 2021) – in which they progressively rediscuss 
and strengthen their role in the society, relationships, and 
the professional field (Graupensperger et al., 2022). Thus, 
the trauma associated with the pandemic situation and its 
limitations may have disrupted this process, hence hinder-
ing the possibility to fulfill personal, professional, and rela-
tional wills (Cao et al., 2020; Cheng et al., 2014; Zhang et 
al., 2021). Taken together, all these evidence strongly advice 
to assessing and monitoring the psychological condition of 
individuals, in particular of those in the emerging adulthood 
phase.

In light of this, the present study has two aims. First, to 
develop a self-report questionnaire measuring the impact 
of the traumatic event that specifically takes into account 
intrusivity, hyperarousal, and avoidance. Second, to test the 
hypothesis that if COVID-19 was an event that had a trau-
matic impact – especially on young adults (Parola, 2020; 
Parola et al., 2020) – that led to anxiety and depressive 
symptoms, then, according to the ABH, self-esteem (acting 
as a shield) should buffer the relationship from the impact 
of traumatic event to anxiety, which in turn should lead to 
depression.

Study 1. Development of the Post-Traumatic 
Symptom Questionnaire (PTSQ)

Materials and methods

Sample Size Determination

The subject-per-parameter ratio “n:q criterion” (subjects per 
free model parameter) was used to plan a priori the mini-
mum number of subjects needed given the main statistical 
analyses of this study (see dedicated section). A ratio of 5 
subjects per parameter was guaranteed (Brown, 2015; Hu & 
Bentler, 1999; Kline, 2016).

Enrollment Procedure

Using the snowball sampling method (Johnson, 2014), par-
ticipants were recruited from the general population through 
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The Development Procedure of the Questionnaire

The Post-Traumatic Symptom Questionnaire (PTSQ) was 
created to fill some of the gaps in previous instruments for 
measuring post-traumatic symptoms. First, it was chosen to 
use a number of items that would allow for easy and rapid 
administration suitable in all types of contexts – both clini-
cal and research settings – thus differentiating it from lon-
ger instruments such as the Impact of Event Scale-Revised 
(IES-R), which is much longer with its 22 items (Weiss, 
2007; Weiss & Marmar, 1996). Second, unlike the original 
Impact of Event Scale (Horowitz et al., 1979), the PTSQ 
was created with the intention of also measuring the dimen-
sion of hyperarousal according to DSM-5-TR.

In line with previous studies, the item pool for the Post-
Traumatic Symptom Questionnaire (PTSQ) was developed 
using a three-step double-blind study procedure (Milavic et 
al., 2019; Pietrabissa, Rossi, Borrello, et al., 2020; Pietra-
bissa, Rossi, Simpson, et al., 2020; Rossi et al., 2021). The 
detailed procedure is reported in the supplementary material 
1.

Measures

A biographic information form collected general demo-
graphic information (e.g., sex, age, civil status, education 
level, and employment status). Moreover, participants were 
asked what type of traumatic event they had experienced.
 
The Post-Traumatic Symptom Questionnaire (PTSQ)
 
The Post-Traumatic Symptom Questionnaire (PTSQ) is a 
12-items questionnaire measuring the three main reactions/
domains of the impact of traumatic events: (A) intrusivity, 
(B) avoidance, and (C) hyperarousal. The first domain, (A) 
intrusivity (INTR), measures the extent to which the subject 
who has experienced a traumatic event reports having intru-
sive thoughts and images – as well as unpleasant emotions 
– that recall the traumatic event itself. The second domain, 
(B) avoidance (AV), measures the extent to which the sub-
ject tends to avoid things, situations, and people – as well 
as thoughts and behaviors – that may remind them of the 
traumatic event. Lastly, the third domain, (C) hyperarousal 
(HY.AR), measures the extent to which the subject reports 
having excessive reactions of hypervigilance, fear, and 
alertness in their daily lives after experiencing the traumatic 
event.

Items are rated on a 5-point Likert-type scale, from 1 (= 
“not at all”) to 5 (= “extremely”). Higher scores indicate 
higher levels in that domain. Moreover, consistently with 
the proposed theoretical background, an overarching sec-
ond-order general was assumed: post-traumatic symptoms 

advertisements on social media (e.g., Facebook, Twitter, 
etc.).

Inclusion criteria were: (A) having experienced at least a 
traumatic event that the subject remembers well to this day, 
(B) being aged between 18 and 30 y.o., (C) being a native 
Italian speaker; (D) providing informed consent; (E) do not 
provide missing answers, (F) have no inability to complete 
the assessment procedure; and (G) do not complete the pro-
cedure in less than 4 or greater than 8 min.

At the beginning of the survey, participants were asked 
if they had experienced a traumatic event that they remem-
ber well to this day. Based on the aforementioned inclusion/
exclusion criteria, only those who had this characteristic 
went on to complete the survey and were enrolled in the 
study.

Participants

A sample of 412 subjects was eligible to complete the sur-
vey. However, 59 questionnaires were excluded due to 
missing data/answers (n = 36) and/or inappropriate comple-
tion times (< 4 or > 8 min; n = 23).

The final sample included 353 participants: 111 males 
(31.4%) and 242 females (68.6%), aged from 18 to 30 y.o. 
(mean = 26.13, SD = 2.96) – all of them reported having 
experienced a traumatic event. Most of the sample was in a 
relationship (58.4%), 32.6% were single, 8.5% were cohabi-
tants, and 0.6% were married. Considering the level of edu-
cation, most of the sample had a bachelor/master’s degree 
(48.4%), 37.1% had a high school license, 9.9% had a mas-
ter’s degree/higher specialization degree, and 4.5% had a 
middle school license. Lastly, considering employment sta-
tus, 36.1% were dependent workers followed by students 
(36%) and student/workers 19.7% were students/workers; 
the remaining part of the sample was unemployed (8.2%). 
Each of the participants experienced a traumatic event. 
22.1% reported to have experienced a ‘severe accident (e.g., 
car crash, domestic accident, etc.) that threatened his/her 
own life, followed by ‘severe organic illness, still ongoing 
(i.e. cancer)’ (21.8%); ‘threat to one’s life (e.g. being hit/
hurt) from family members and/or partners and/or strang-
ers’ (15.9%); and ‘having been sexually abused by family 
members and/or partner and/or strangers’ (12.5%). More-
over, 10.8% ‘loss of a member of one’s immediate family 
in a tragic way (e.g., serious and long physical illness, car 
accident, plane crash, suicide)’, followed by ‘witnessing 
traumatic event experienced by another person’ (9.1%) and 
‘other’ (7.9%).
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the Comparative Fit Index (CFI), and the Standardized Root 
Mean Residual (SRMR) (Brown, 2015; Hoyle, 2012; Kline, 
2016; van de Schoot et al., 2012). The following cut-off cri-
teria were chosen to evaluate the goodness of fit: (A) statis-
tically non-significance of the χ2, (B) an RMSEA lower than 
0.08, (C) a CFI higher than 0.95, and (D) an SRMR lower 
than 0.08 (Brown, 2015; Hoyle, 2012; Hu & Bentler, 1999; 
van de Schoot et al., 2012).

Additionally, the ability of the items to discriminate sub-
jects with a low or high level of the measured construct was 
tested using the item discriminant power (IDP) (Chiorri, 
2011; Ebel, 1965). Moreover, adjusted item-total correla-
tion (rit−tot) was also computed (Tabachnick & Fidell, 2014).

Given the problems and criticisms associated with Cron-
bach’s alpha (Barbaranelli et al., 2014; Raykov, 2011; 
Raykov, 2012; Raykov & Marcoulides, 2011), the internal 
consistency of each scale was also calculated with McDon-
ald’s omega (McDonald, 1999). Also, correlations between 
items and domains were computed (Tabachnick & Fidell, 
2014).

Lastly, a multivariate analysis of variance (one-way 
MANOVA) was conducted to assess for possible statisti-
cal differences between the different traumatic experiences, 

(PTS). See Appendix ‘A’ and ‘B’ for the English and the 
Italian versions of the PTSQ, respectively.

Statistical Analysis

The R software was used with the following packages: 
lavaan (lavaan, 2012), psych (Revelle, 2018), and semPlot 
(Jorgensen et al., 2019).

To test the factorial structure of the PTSQ, a confirma-
tory factor analysis (CFA) was performed. Considering the 
theoretical background as well as the semantic content of 
the items, a second-order factorial structure (Brown, 2015) 
was specified: each item loaded onto its specific first-order 
factors reflecting the main three reactions/domains of trau-
matic events – namely, (A) intrusivity, (B) avoidance, and 
(C) hyperarousal – and an overarching general factor so-
called ‘post-traumatic symptoms’ (PTS) (Fig. 1). Given the 
response scale of the PTSQ, the diagonal weighted least 
square (DWLS) estimator was used to perform the CFA 
(Brown, 2015; Forero et al., 2009; Li, 2016; Parola et al., 
2022).

Model fit was assessed using the Chi-square statistics (χ2), 
the Root-Mean Square Error of Approximation (RMSEA), 

Fig. 1  Study 1. Graphical representation of the PTSQ model
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– HY.AR) to -34.08 (item#3 – INTR), with an associated 
effect size (Cohen’s d) ranging from 2.91 (large) to 4.81 
(large), respectively. In addition, the item-total correla-
tion (adjusted) revealed a moderate-to-strong association 
between each item and its PTSQ factor. Considering the 
general factor (PTS), the IDP analysis showed that three 
domains of the PTSQ discriminated well between sub-
jects with a low or high level of impact of the traumatic 
event (Table  1). The discrimination parameter ti ranged 
from − 19.97 (AV) to -26.12 (HY.AR), with an associated 
effect size (Cohen’s d) ranging from 3.03 (large) to 3.95 
(large), respectively. Also in this case, the item-total corre-
lation (adjusted) revealed a moderate-to-strong association 
between each domain and the PTSQ general score.

Considering internal consistency, the Cronbach’s 
alpha revealed that the PTSQ showed good internal con-
sistency for each domain: INTR = 0.928, 95%CI[0.915, 
0.940]; AV = 0.838, 95%CI[0.808, 0.864]; HY.AR = 0.824, 
95%CI[0.792, 0.852]. Also the McDonald’s omega revealed 
that the PTSQ showed good internal consistency for each 
domain: INTR = 0.928, 95%CI[0.916, 0.941]; AV = 0.839, 
95%CI[0.811, 0.866]; HY.AR = 0.831, 95%CI[0.802, 
0.859].

Moderate-to-large correlations among the three domains 
and the general total score were found. A moderate cor-
relation was found between the INTR domain and the AV 
domain (r = .383, p < .001) whereas a strong correlation was 
found between the INTR domain and the HY.AR domain 
(r = .665; p < .001). A moderate correlation was found 
between the AV domain and the HY.AR domain (r = .431, 

on the PTSQ subscales simultaneously. For multiple com-
parisons, the strength of differences was interpreted using 
partial eta-squared (η2

p) whereas, for pairwise comparisons, 
Hedge’s g (Hedges, 1981) was used.

The strength of the differences was interpreted using 
Cohen’s benchmarks (Cohen, 1988): null (η2

p < 0.010; 
g < 0.20), small (η2

p from 0.011 to 0.059; g from 0.20 to 
0.49), moderate (η2

p from 0.060 to 0.139; g from 0.50 to 
0.79), and large (η2

p > 0.140; g > 0.80). Games-Howell post-
hoc correction for multiple comparisons was applied (How-
ell, 2013).

Results

Structural Validity

The PTSQ showed a good fit to the data. Despite that 
the Chi-square statistic was statistically significant [χ2 
(51) = 133.686; p < .001], all other fit indices revealed a 
good fit to the data: RMSEA = 0.068; 90%CI[0.054, 0.082], 
CFI = 0.997, SRMR = 0.057. As reported in Table  1, all 
items’ loadings were statistically significant and ranged 
from 0.735 (item#10; HY.AR.) to 0.968 (item#3, INTR).

Psychometric Properties

Considering the three domains, the IDP analysis showed 
that 12 items of the PTSQ discriminated well between sub-
jects with a low or high level of the construct (Table 1). The 
discrimination parameter ti ranged from − 18.78| (item#19 

Table 1  Study 1. Item descriptive statistics, item psychometric properties, and confirmatory factor analysis
Descriptive statistics IDP rAdj CFA
Mean SD SK K t d λ R2

Item#1 3.159 1.169 -0.011 -0.778 -29.62 4.19 0.836 0.905 0.819
Item#2 3.031 1.193 0.021 -0.842 -30.17 4.25 0.832 0.899 0.807
Item#3 3.164 1.139 -0.036 -0.785 -34.08 4.81 0.883 0.968 0.936
Item#4 3.232 1.198 -0.097 -0.895 -28.96 4.12 0.782 0.839 0.703
Item#5 2.895 1.377 0.071 -1.186 -28.28 4.18 0.644 0.761 0.579
Item#6 2.813 1.392 0.115 -1.198 -22.85 3.37 0.645 0.796 0.634
Item#7 2.686 1.338 0.175 -1.150 -27.20 3.98 0.636 0.810 0.656
Item#8 2.776 1.307 0.183 -0.981 -28.88 4.25 0.761 0.855 0.731
Item#9 2.445 1.289 0.455 -0.905 -18.78 2.91 0.558 0.640 0.410
Item#10 2.705 1.301 0.225 -0.988 -22.50 3.48 0.611 0.735 0.541
Item#11 2.754 1.318 0.148 -1.052 -33.01 5.12 0.772 0.929 0.862
Item#12 2.646 1.302 0.275 -0.943 -24.46 3.80 0.661 0.808 0.653
INTR 12.586 4.263 0.036 -0.803 -21.93 3.34 0.615 0.815 0.664
AV 11.170 4.443 0.036 -0.955 -19.97 3.03 0.446 0.554 0.306
HY.AR 10.550 4.216 0.222 -0.691 -26.12 3.95 0.656 0.955 0.912
PTS 34.306 10.500 0.105 -0.486
Notes: INTR = Intrusivity; AV = Avoidance; HY.AR = Hyperarausal; PTSQ = Post-Traumatic Symptom, IDP = Item discriminant power 
t = independent sample t-test, d = Cohen’s d (effect size). CFA = confirmatory factor analysis. In the CFA columns, absolute values of standard-
ized factor loading (|λ|) are reported. λ = factor loading onto the specific factor (i.e., INTR, AV, or HY.AR); for INTR, AV, and HY.AR, λ = refers 
to factor loading of the first-order factors onto the general factor (i.e., ‘post-traumatic symptoms’).
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differences were found between (D) ‘severe chronic ill-
ness (still ongoing)’ and (E) ‘loss of a family member’ (g = 
-0.573), (F) ‘witnessing traumatic event’ (g = -1.051), and 
(G) ‘other’ (g = -1.386). Lastly, statistically significant dif-
ferences were found between (E) ‘loss of a family member’ 
and (G) ‘other’ (g = -0.977).

Considering ‘avoidance’, a statistically significant uni-
variate effect was found: F = 9.868, p < .001, η2

p = .146. More 
in detail, statistically significant differences were found 
between (A) ‘severe accident’ and (D) ‘severe chronic ill-
ness (still ongoing)’ (g = -0.609), (F) ‘witnessing traumatic 
event’ (g = -0.642) and (G) ‘other’ (g = -0.695). Statistically 
significant differences were found between (B) ‘threat to 
one’s life by another person’ and (D) ‘severe chronic ill-
ness (still ongoing)’ (g = -1.023), (F) ‘witnessing traumatic 
event’ (g = -1.121), and (G) ‘other’ (g = -1.231). Also, statis-
tically significant differences were found between (C) ‘have 
been sexually abused’ and (D) ‘severe chronic illness (still 
ongoing)’ (g = -0.826), (F) ‘witnessing traumatic event’ (g = 
-0.937), and (G) ‘other’ (g = -1-061).

Considering ‘hyperarousal’, a statistically significant 
univariate effect was found: F = 8.859, p < .001, η2

p = 0.133. 
More in detail, statistically significant differences were 
found between: (A) ‘severe accident’ and (F) ‘witnessing 
traumatic event’ (g = -0.758) and (G) ‘other’ (g = -1.051). 

p < .001). Lastly, large correlations were found between 
the general factor (PTS) and the INTR domain (r = .835, 
p < .001), the AV domain (r = .752, p < .001), and the HY.AR 
domain (r = .854, p < .001). Correlations between items are 
reported in Supplementary material (Table S1).

Differences Among Traumatic Experiences

A statistically significant multivariate effect was found 
among type of traumatic experience on the three post-
traumatic domains: Wilks’ Λ = 0.675; F = 8.071, p < .001; 
η2

p = 0.123 – Fig. 2; Table 2.
Considering ‘intrusivity’, a statistically significant uni-

variate effect was found: F = 14.449, p < .001, η2
p = 0.200. 

More in detail, statistically significant differences were found 
between (A) ‘severe accident’ and (F) ‘witnessing traumatic 
event’ (g = -0.964) and (G) ‘other’ (g = -1.296). Moreover, 
statistically significant differences were found between (B) 
‘threat to one’s life by another person’ and (E) ‘loss of a 
family member’ (g = -0.722), (F) ‘witnessing a traumatic 
event’ (g = -1.289), and (G) ‘other’ (g = -1.644). Also, statis-
tically significant differences were found between (C) ‘have 
been sexually abused’ and (E) ‘loss of a family member’ (g 
= -0.82), (F) ‘witnessing a traumatic event’ (g = -1.421), and 
(G) ‘other’ (g = -1.764). In addition, statistically significant 

Fig. 2  Study 1. boxplot

 

1 3

89



Journal of Child & Adolescent Trauma (2024) 17:83–101

significant differences were found between (E) ‘loss of a 
family member’ and (G) ‘other’ (g = -0.985).

Study 2. The Anxiety Buffer Hypothesis: self-
esteem as a Shield. A Structural Equation 
Model Approach

Materials and methods

Sample Size Determination

In line with Study 1, the “n:q criterion” was still used to 
determine a priori the minimum sample to be enrolled. A 
ratio of 5 subjects per parameter was guaranteed (Brown, 
2015; Hu & Bentler, 1999; Kline, 2016).

Procedure

In line with Study 1, the same snowball sampling method 
(Johnson, 2014) was used to enroll participants from the 
general population through personal invitations or materials 
advertised via social media platforms (e.g. Facebook, Twit-
ter, etc.).

Inclusion criteria were: (A) having experienced COVID-
19 as a traumatic event, (B) being aged between 18 and 
30 y.o., (C) being a native Italian speaker; (D) providing 
informed consent; (E) do not provide missing answers, (F) 

Moreover, statistically significant differences were found 
between (B) ‘threat to one’s life by another person’ and (F) 
‘witnessing a traumatic event’ (g = -0.931), and (G) ‘other’ 
(g = -1.27). Also, statistically significant differences were 
found between (C) ‘have been sexually abused’ and (F) 
‘witnessing a traumatic event’ (g = -0.901), and (G) ‘other’ 
(g = -1.251). In addition, statistically significant differences 
were found between (D) ‘severe chronic illness (still ongo-
ing)’ and (F) ‘witnessing a traumatic event’ (g = -1.017), 
and (G) ‘other’ (g = -1.339). Lastly, statistically significant 
differences were found between (E) ‘loss of a family mem-
ber’ and (G) ‘other’ (g = -0.793).

Considering the total score ‘post-traumatic symptoms’, 
a statistically significant univariate effect was found: 
F = 13.218, p < .001, η2

p = 0.186. More in detail, statistically 
significant differences were found between: (A) ‘severe 
accident’ and (F) ‘witnessing traumatic event’ (g = -0.981) 
and (G) ‘other’ (g = -1.256). Moreover, statistically signifi-
cant differences were found between (B) ‘threat to one’s life 
by another person’ and (E) ‘loss of a family member’ (g = 
-0.731), (F) ‘witnessing a traumatic event’ (g = -1.513), and 
(G) ‘other’ (g = -1.88). Also, statistically significant differ-
ences were found between (C) ‘have been sexually abused’ 
and (F) ‘witnessing a traumatic event’ (g = -1.446), and (G) 
‘other’ (g = -1.826). In addition, statistically significant dif-
ferences were found between (D) ‘severe chronic illness 
(still ongoing)’ and (F) ‘witnessing a traumatic event’ (g 
= -0.759), and (G) ‘other’ (g = -1.026). Lastly, statistically 

Table 2  Study 1. Item descriptive statistics, and post-hoc comparisons among different kind of traumatic events
A B C D E F G Post-hoc comparisons
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

INTR 13.32 (4.35) 13.88 
(3.70)

14.18 
(3.62)

13.58 (4.25) 11.29 
(3.41)

9.50 (2.78) 8.00 (3.31) A > F**; A > G**;
B > E*; B > F**; B > G**;
C > E*; C > F**; C > G**;
D > E*; D > F**; D > G**;
E > G*

AV 12.00 (4.39) 13.59 
(3.67)

12.70 
(3.25)

9.26 (4.60) 11.21 
(4.34)

9.19 (4.34) 9.07 (3.68) A > D*; A > F*; A > G*;
B > D**; B > F**; B > G**;
C > D**; C > F*; C > G*;

HY.AR 10.95 (4.23) 11.46 
(4.02)

11.34 
(4.07)

11.83 (4.02) 9.79 (4.30) 7.91 (3.41) 6.89 (2.53) A > F*; A > G**;
B > F*; B > G**;
C > F**; C > G**;
D > F**; D > G**;
E > G*;

PTS 36.27 
(10.74)

38.93 
(8.63)

38.23 
(8.59)

34.68 
(11.01)

32.29 
(9.71)

26.59 
(7.24)

23.96 
(6.39)

A > F**; A > G**;
B > E*; B > F**; B > G**;
C > F**; C > G**;
D > F**; D > G**;
E > G*;

* p < .01; ** p < .001; redundant comparisons (e.g., B > E and E < B) were not reported in the table. Considering MANOVA’s assumption, for the 
general total score (composite score, PTS) a separate One-Way ANOVA was performed with Games-Howell post-hoc comparisons. Note: A 
= ‘severe accident (e.g., car crash, domestic accident, etc.) that threatened his/her own life’; B = ‘threat to one’s life (e.g. being hit/hurt) from 
family members and/or partners and/or strangers’; C = ‘having been sexually abused by family members and/or partner and/or strangers’; D = 
‘severe organic illness, still ongoing (i.e. cancer)’; E = ‘loss of a member of one’s immediate family in a tragic way (e.g., serious and long physi-
cal illness, car accident, plane crash, suicide)’; F = ‘witnessing traumatic event experienced by another person’; G = ‘other’
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a 4-point Likert-type scale (ranging from 1 = “not at all” 
to 4 = “always”), and it provides a single-factor structure. 
Higher values indicate greater self-esteem. In the present 
study, the RSE showed a high internal consistency: Cron-
bach’s alpha = 0.860, 95%CI[0.841, 0.877]; McDonalds’ 
Omega = 0.871, 95%CI[0.854, 0.889].
 
Anxiety Subscale of the Symptom Checklist-90Revised 
(SCL-90R – ANX)
 
The SCL-90R ANX subscale (Derogatis & Unger, 2010) is 
one of the most used worldwide scales for assessing anxi-
ety symptoms. It is a 10-item measuring physical, cogni-
tive, and psychological signs of anxiety within the past 
week. Respondents rate the severity of their symptoms on a 
5-point Likert-type scale (ranging from 1 = “not at all” to 
5 = “always”). The ANX provides a single-factor structure. 
Higher values indicate more severe anxiety symptoms. In 
the present study, the ANX subscale showed a high inter-
nal consistency: Cronbach’s alpha = 0.924, 95%CI[0.914, 
0.934]; McDonalds’ Omega = 0.928, 95%CI[0.918, 0.938].
 
Depression Subscale of the Symptom Checklist-
90Revised (SCL-90R – DEP)
 
The SCL-90R DEP subscale (Derogatis & Unger, 2010) 
is one of the most used self-report scales for assessing 
depression symptoms. It is a 13-item measuring cognitive, 
emotive, and somatic signs of depression during the past 
week. Respondents rate the gravity of their symptoms on a 
5-point Likert-type scale (ranging from 1 = “not at all” to 
5 = “always”). The DEP provides a single-factor structure. 
Higher values indicate more severe depressive symptoms. 
In the present study, the DEP subscale showed a high inter-
nal consistency: Cronbach’s alpha = 0.912, 95%CI[0.900, 
0.923]; McDonalds’ Omega = 0.917, 95%CI[0.905, 0.928].

Statistical Analyses

The R software was used with the following packages: 
lavaan (lavaan, 2012) and psych (Revelle, 2018). Graphical 
representations were performed with GraphViz in Diagram-
meR (Iannone, 2018).

Preliminarily, multivariate multiple regression was per-
formed to exclude the potential confounding effects of 
covariates on psychological variables. Also, the Pearson 
correlation coefficient (r) was computed to evaluate the rela-
tionships between variables (Tabachnick & Fidell, 2014). 
These analyses are reported in the supplementary material 
– Table S2 and S3.

have no inability to complete the assessment procedure; and 
(G) do not complete the procedure in less than 8 or greater 
than 20  min. In line with previous studies (e.g. Rossi et 
al., 2020), data were entirely collected in a single week-
interval to avoid confounding effects due to the pandemic 
fluctuations.

In line with the Study 1, at the beginning of the sur-
vey, participants were asked whether they had experienced 
COVID-19 as a traumatic event. Based on the above inclu-
sion/exclusion criteria, only those with this feature com-
pleted the survey and were enrolled in the study.

Participants

An initial sample of 510 individuals was eligible to com-
plete the survey. However, 42 individuals were excluded 
due to the presence of missing values and 23 individuals 
did not complete the procedure within the given time frame. 
Thus, the final sample consisted of 445 participants: 76 
males (17.1%) and 369 females (82.9%) aged from 18 to 
30 years (mean = 26.18, SD = 2.89). All of the participants 
experienced COVID-19 as a traumatic event. Most of the 
participants were in a relationship (56.4%), 32.1% were 
single, 10.8% were cohabitants, and 0.7% were married. 
Considering the level of education, most of the sample had a 
bachelor/master’s degree (48.8%), 36.2% had a high school 
license, 10.3% had a master’s degree/higher specialization 
degree, and 4.7% had a middle school license. Lastly, con-
sidering employment status, 37.3% were dependent workers 
followed by students (36.4%) and student/workers 19.6% 
were students/workers; the remaining part of the sample 
was unemployed (6.5%).

Measures

The socio-demographic information form used in Study 1 
and the Post-Traumatic Symptom Questionnaire (PTSQ) 
were administered. In this study, the PTSQ still pro-
vides good internal consistency with both Cronbach’s 
alpha (INTR = 0.781, 95%CI[0.746, 0.813]; AV = 0.838, 
95%CI[0.812, 0.861]; HY.AR = 0.818, 95%CI[0.788, 
0.844]) and McDonalds’ Omega (INTR = 0.786, 
95%CI[0.753, 0.818]; AV = 0.840, 95%CI[0.815, 0.864]; 
HY.AR = 0.819, 95%CI[0.791, 0.846]). In addition, the fol-
lowing self-report measures were administered.
 
Rosenberg Self-Esteem Scale (RSE)
 
The RSE (Rosenberg, 1965) is one of the most used 
scales for assessing self-esteem. It consists of 10 state-
ments assessing feelings about one’s self. Respondents 
express their degree of agreement with each statement on 
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self-esteem (buffering variable): the traumatic experience of 
COVID-19 (X) predicts depressive symptoms (Y) through 
anxiety symptoms (M). Statistical analyses of these inter-
mediate models are reported in the supplementary mate-
rial – Figure S1 and Figure S2. Lastly, a sequential multiple 
mediation model (full model) was specified (Fig.  3). The 
variance of each latent variable was fixed to unity. More 
in detail, the traumatic experience of COVID-19 (X) pre-
dicts depressive symptoms (Y) through anxiety symptoms 
(M2). However, according to the ABH, self-esteem (M1) 
should protect against the negative consequences – anxiety 
(M2) and depression (Y) – of the traumatic experience of 
COVID-19 (X). The goodness of the model was evaluated 
by using the abovementioned ‘goodness-of-fit’ indices (χ2, 
RMSEA, CFI, SRMR) and their cutoff values. Finally, all 
regression coefficients (β) reported in the text were unstan-
dardized, whereas in Table 3 standardized regression coef-
ficients (B) were also displayed.

Results

Preliminary Analysis

The multivariate multiple regression analysis showed no 
statistically significant effects of potential confounding 
external variables. In addition, correlation analyses sug-
gested small-to-large associations between the variables 
involved in the multiple mediation model – Supplementary 
material, Table S2 and Table S3.

Structural Models

The PTSQ showed adequate goodness-of-fit indices: χ2 
(51) = 190.880; p < .001; RMSEA = 0.079, 90%CI[0.067, 
0.091], p(RMSEA < 0.05) < .001; CFI = 0.989; SRMR = 0.061. 
Factor loadings of the first-order items ranged from 0.704 
(item#4; INTR) to 0.836 (item#11 – HY.AR) (INTR: 
mean = 0.77, SD = 0.06; AV: mean = 0.82; SD = 0.06; HY.AR: 
mean = 0.79; SD = 0.04). Factor loadings of the second-
order variable ranged from 0.682 (AV) to 0.974 (HY.AR) 
(mean = 0.80; SD = 0.13).

Even the RSE revealed good fit indices: χ2 (35) = 102.124; 
p < .001; RMSEA = 0.066, 90%CI[0.051, 0.081], 
p(RMSEA < 0.05) = .039; CFI = 0.992; SRMR = 0.054. Factor 
loadings of the items ranged from 0.427 (item#9) to 0.821 
(item#10) (mean = 0.69; SD = 0.14).

Also the ANX showed good indices: χ2 (35) = 127.717; 
p < .001; RMSEA = 0.077, 90%CI[0.063, 0.092],  
p(RMSEA < 0.05) = .001; CFI = 0.995; SRMR = 0.046. Factor 
loadings of the items ranged from 0.718 (item#2) to 0.879 
(item#3) (mean = 0.81; SD = 0.06).

A structural equation modeling (SEM) approach with 
latent variables was used. The steps described below were 
followed.

First. Before testing the hypothesized model, the struc-
tural validity of each scale used in this study was evaluated 
using CFAs, separately. The DWLS estimator was used. 
Model fit was assessed using the aforementioned fit indices 
(χ2, RMSEA, CFI, SRMR) and their cutoff values for good 
model fit (Brown, 2015; Hoyle, 2012; Kline, 2016; van de 
Schoot et al., 2012).

Second. The ‘common method bias’ was checked using 
Harman’s single-factor test (Harman, 1976; Podsakoff et 
al., 2003; Brown 2015). First, a six correlated factors model 
was specified according to the measurement model of each 
questionnaire (PTSQ – three factors, RSE – single factor, 
ANX – single factor, and DEP – single factor). Second, a 
first-order single factor model was specified (all the items 
loaded onto a single latent dimension). Models were com-
pared: a statistically significant chi-square difference (Δχ2; 
p < .050), a ΔRMSEA greater than .015, and a ΔCFI greater 
than .010 suggest the absence of the bias (Brown, 2015; 
Cheung & Rensvold, 2002; Millsap, 2012).

Third. A partially disaggregated parcel approach was 
used: item parcels were used as indicators (i.e., items) of 
latent variables (Coffman & MacCallum, 2005; Little et al., 
2002; Little et al., 2013). At least 3-item-parcel were created 
for each latent variable (each factor should be at least ‘just 
identified’) (Hoyle, 2012; Kline, 2016; Little et al., 2013) – 
statistics of item parcels are reported in the supplementary 
material. The ‘item-to-construct balance strategy’ (Little et 
al., 2013) was used to create parcels of the three unidimen-
sional scales (RSE, ANX, and the DEP) – by inspecting fac-
tor loadings resulting from each measurement model (Little 
et al., 2002; Little et al., 2013). The ‘domain-representative 
strategy’ (Little et al., 2002; Little et al., 2013) was used 
to create parcels of the hierarchical second-order struc-
ture of the PTSQ – by aggregating together items of each 
dimension.

Fourth. Item parcels’ descriptive statistics were exam-
ined: a normal distribution was found for the large majority 
of item parcels (see supplementary material). Consequently, 
the maximum likelihood (ML) estimator was used to test the 
hypothesized SEM (Hoyle, 2012; Kline, 2016). A 10,000 
bootstrap resampling procedure was applied (MacKinnon, 
2012).

Fifth. The multiple mediation model with latent variables 
was tested using a three-step approach (Daniel et al., 2015; 
Hayes, 2022; MacKinnon, 2012; MacKinnon et al., 2007; 
VanderWeele & Vansteelandt, 2014). First, a predictor-only 
model was specified: the traumatic experience of COVID-
19 (X) predicts depressive symptoms (Y). Second, a simple 
mediation model was specified by excluding the effect of 
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traumatic experience of COVID-19 (X) was negatively asso-
ciated with self-esteem (M1), path a1: β = -0.602 (SE = 0.075) 
[95%CI: -0.754; -0.464], z = -8.059, p < .001, and self-esteem 
– in turn – negatively predicted anxiety symptomatol-
ogy (M2), path d: β = -0.162 (SE = 0.065) [95%CI: -0.292; 
-0.037], z = -2.500, p = .012 – thus showing the buffering 
effect of self-esteem. Lastly, anxiety symptomatology (M2) 
positively predicted depressive symptomatology (Y) path 
b2: β = 0.703 (SE = 0.096) [95%CI: 0.536; 0.910], z = 7.333, 
p < .001. In addition, still in line with the ABH, self-esteem 
(M1) was negatively associated with depressive symptom-
atology (Y), path b1: β = -0.731 (SE = 0.114) [95%CI: -0.977; 
-0.530], z = -6.395, p < .001 – further revealing the buffer-
ing effect of self-esteem also on traumatic-related depressive 
symptoms. Furthermore, traumatic experience of COVID-19 
(X) was positively associated with both anxiety symptom-
atology (M2) [path a2: β = 0.601 (SE = 0.088) [95%CI: 0.434; 
0.782], z = 6.769, p < .001] and depressive symptomatology 
(Y) [path c1: β = 0.544 (SE = 0.114) [95%CI: 0.344; 0.788], 
z = 4.794, p < .001] – suggesting a partially mediated model 
that highlighted the buffering effect of self-esteem.

The total indirect effect (traumatic experience of COVID-
19 → self-esteem → anxiety symptomatology → depres-
sive symptomatology) was statistically significant: β = 0.069 
(SE = 0.031) [95%CI: 0.015; 0.137], z = 2.179, p = .029. Also, 
the total model effect was statistically significant: β = 1.476 

Lastly, the DEP revealed good fit indices: χ2 (65) = 161.861; 
p < .001; RMSEA = 0.058, 90%CI[0.047, 0.069], 
p(RMSEA < 0.05) = .117; CFI = 0.994,; SRMR = 0.056. Fac-
tor loadings of the items ranged from 0.461 (item#1) to 0.878 
(item#8) (mean = 0.73; SD = 0.10).

Harman’s Single-Factor Test

The first CFA with six correlated factors provided good fit 
indices: χ2 (930) = 2075.199; p < .001; RMSEA = 0.053, 
90%CI[0.050, 0.056], p(RMSEA < 0.05) = .074; CFI = 0.989; 
SRMR = 0.063. On the contrary, the CFA with a single 
latent factor provided poor fit indices: χ2 (945) = 8667.104; 
p < .001; RMSEA = 0.136, 90%CI[0.133, 0.138], 
p(RMSEA < 0.05) < .001; CFI = 0.923; SRMR = 0.120. The 
Harman’s single-factor test model comparison suggested the 
absence of the ‘common method bias’: Δχ2 (15) = 6591.9, 
p < .001; |ΔRMSEA| = 0.083, and |ΔCFI| = 0.065.

Sequential Mediation Model

The hypothesized model (Fig.  4, Table 3) provided 
adequate goodness-of-fit indices: χ2 (84) = 224.050; 
p < .001; RMSEA = 0.061, 90%CI[0.052, 0.071], 
p(RMSEA < 0.05) = .028; CFI = 0.972; SRMR = 0.035. All of 
the item-parcels showed a factor loading higher than 0.66 
(Table S4, supplementary material). According to the ABH, 

Fig. 3  Study 2. Conceptual graphical representation of the structural equation model

 

1 3

93



Journal of Child & Adolescent Trauma (2024) 17:83–101

The present study had two aims. First, to develop and 
evaluate the psychometric properties of a self-report ques-
tionnaire measuring the impact of the traumatic event that 
specifically takes into account intrusivity, hyperarousal, and 
avoidance. Second, to understand the psychological impact 
of traumatic events and emphasized how self-esteem can 
protect (buffer effect) from the negative outcomes (i.e., anx-
iety and depression) of traumatic events.

Considering Study1, the PTSQ was developed using a 
solid and theoretically-driven methodology. It proved to 
be a reliable and psychometrically sound assessment tool 
to measure the psychological impact of traumatic events – 
specifically focused on the three main reactions/domains 

(SE = 0.169) [95%CI: 1.197; 1.856], z = 8.711, p < .001. The 
total explained variance (R2) was equal to 0.772.

Discussion

Scientific literature highlighted how traumatic events can 
have a negative impact on mental health (Benjet et al., 
2016). Traumatic events represent a risk factor for the 
onset and worsening of anxious reactions, then followed by 
depressive symptoms. In this line, COVID-19 represented a 
traumatic event and triggered intense adverse psychological 
reactions such as anxiety and depression.

Table 3  Summary of Standardized Parameter Estimates (Beta) with 95% Confidence Intervals for Key Pathways Tested (Fig. 4 )
Path B β (SE) 95%CI [L - U] z-value p-value R2

Traumatic experience of COVID19 (X) → Self-esteem (M1) (a1) − 0.516 -0.602 (0.075) [-0.754; -0.464] -8.059 p < .001 0.266
Self-esteem (M1) → Anxiety (M2) (d) − 0.154 -0.162 (0.065) [-0.292; -0.037] -2.500 p = .012 0.339
Anxiety (M2) → Depression (Y) (b2) 0.413 0.703 (0.096) [0.536; 0.910] 7.333 p < .001 0.772
Traumatic experience of COVID19 (X) → Anxiety (M2) (a2) 0.488 0.601 (0.088) [0.434; 0.782] 6.796 p < .001
Self-esteem (M1) → Depression (Y) (b1) − 0.407 -0.731 (0.114) [-0.977; -0.530] -6.395 p < .001
Traumatic experience of COVID19 (X) → Depression (Y) (c1) 0.260 0.544 (0.114) [0.344; 0.788] 4.794 p < .001
Indirect effect of X on Y via M1 (a1*b1) 0.210 0.440 (0.082) [0.305; 0.625] 5.359 p < .001
Indirect effect of X on Y via M2 (a2*b2) 0.202 0.422 (0.075) [0.291; 0.586] 5.627 p < .001
Indirect effect of X1 on Y via M1 and M2 (a1*d*b2) 0.033 0.069 (0.031) [0.015; 0.137] 2.179 p < .001
Total effect X1 on Y 0.705 1.476 (0.169) [1.197; 1.856] 8.711 p < .001
Note: B = standardized beta; β = unstandardized beta; 95%CI = 95% confidence intervals (lower and upper bound) for the unstandardized beta; 
R2 = explained variance

Fig. 4  Study 2. Graphical representation of the structural equation model (N = 445). Note. Model fit: χ2 (84) = 224.050; p < .001; RMSEA = 0.061; 
90%CI: 0.052, 0.071; CFI = 0.972; SRMR = 0.035.
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with the TMT and the ABH (Greenberg et al., 1986; Green-
berg et al., 1992). Indeed, self-esteem acts as a shield by 
protecting the individual from the self-reinforcing mecha-
nisms that go between negative psychological constructs. 
In practice, from a theoretical point of view, at the moment 
when the impact of the traumatic event leads the individual 
to develop anxiety and depressive symptoms, self-esteem 
– by recovering the individual’s personal and social value 
and meaning – interferes with this concatenation of negative 
states (Greenberg et al., 1986; Greenberg et al., 1992; Rossi 
et al., 2020). Consequently, from a statistical point of view, 
self-esteem shows negative associations (negative β-values) 
with the psychological constructs of outcome of the trau-
matic event (i.e., anxiety and depression).

However, it is important to note that since the relationship 
between posttraumatic symptoms, anxiety and depression 
was maintained even when their relationships were buffered 
by self-esteem, a partial mediation model is the one that best 
describes the psychological phenomenon inherent in TMT 
and ABH (Greenberg et al., 1986; Greenberg et al., 1992; 
Pyszczynski et al., 2004; Solomon et al., 2004). Moreover, 
these results (sequential partial mediation) suggest a pos-
sible explanation for the fact that self-esteem cannot – by 
itself – completely prevent the presence of anxiety and 
depression. Indeed, again considering that the relationship 
between the impact of the traumatic event and the negative 
outcomes are not totally mediated (buffered) by self-esteem, 
therefore, the relationship between the negative variables 
continues to hold – even though the shield (i.e., self-esteem) 
helps to dampen their strength (Salzman & Halloran, 2004).

These findings showed that self-esteem can buffer the 
adverse effect of anxiety symptoms generated by traumatic 
symptoms. Consequently, these results provide additional 
support for the soundness of the ABH – that highlighted the 
buffering role of self-esteem on the relationship between 
post-traumatic symptoms, anxiety, and depression (Pyszc-
zynski et al., 2004).

Considering clinical implications, findings can suggest a 
potential line of intervention in order to offer psychological 
help for individuals facing the emerging adulthood phase 
and dealing with the adverse psychological outcomes of the 
impact of traumatic events such as the prolonged pandemic 
of COVID-19, with the aim to relieve it. As mentioned 
above, young adults are the category most at risk of trau-
matic consequences related to COVID-19 (Cao et al., 2020; 
Silva Junior et al., 2020). Although COVID-19 impacted 
individuals of all life ages, the consequences such as restric-
tions have especially impacted emerging adults’ opportuni-
ties for personal growth and the structuring of one’s personal 
identity and self-esteem (van den Berg et al., 2021). Specifi-
cally, the consequences of COVID-19 could exacerbate the 
vulnerabilities of emerging adulthood. Among the life span 

of intrusivity, hyperarousal, and avoidance. Moreover, it 
is important to note that although the sample was collected 
from the general population, the questionnaire was adminis-
tered only to individuals who had actually reported experi-
encing a traumatic event such as a severe accident (e.g., car 
crash, domestic accident, etc.) that threatened his/her own 
life; or threat to one’s life (e.g. being hit/hurt) from fam-
ily members and/or partners and/or strangers; or a severe 
organic illness (i.e. cancer). Moreover, the PTSQ showed 
a second-order (i.e., hierarchical) factorial structure with 3 
well-separated (but reasonably correlated) first-order fac-
tors – clearly reflecting the three main reactions/domains of 
traumatic events – providing good fit indices. Also, all the 
items had excellent factorial loadings on the hypothesized 
factors. Moreover, item analysis showed the ability of the 
single indicator to discriminate between individuals with a 
low and high level of the measured construct. Furthermore, 
the PTSQ allowed observing how different traumatic expe-
riences can have some aspects in common in the three com-
ponents. Indeed, traumatic events that are experienced in 
first-person had a stronger psychological impact compared 
to traumatic events experienced in second-person (e.g., ‘wit-
nessing traumatic event experienced by another person’).

Considering Study 2, the structural equation model used 
to test the research hypotheses provided good results. The 
first model tested (Model 1, predictors only – supplemen-
tary material) showed that a state of post-traumatic symp-
toms might lead to the development of depressive symptoms 
(Santini et al., 2020; Thakur & Jain, 2020): a one-point 
increase in the severity of post-traumatic symptoms was 
associated with an increase of 0.981 points in the severity of 
the depressive symptomatology.

Still, even when considering the mediation effect of anxi-
ety symptoms (Model 2, simple mediation model – supple-
mentary material), post-traumatic symptoms and depression 
exhibited a positive association in line with a consistent 
body of scientific literature (Rossi et al., 2020). Simultane-
ously, post-traumatic symptoms showed a strong and posi-
tive association with anxiety symptomatology (Friedman 
et al., 2007; Friedman et al., 2011) which in turn can lead 
to developing depressive symptoms (Bowman, 2001). This 
pattern suggests a partial mediation model from post-trau-
matic symptoms, to depression through anxiety – since the 
former are frequently characterized by intense experiences 
hyperarousal, startling, and concern about the past and the 
future (Gagne et al., 2018).

Nevertheless, according to the research hypotheses, the 
final model undisclosed the buffering effect of self-esteem 
on the relationship between traumatic symptoms to anxiety. 
Notwithstanding the strong positive association between 
post-traumatic symptoms and anxiety (β = 0.547), self-
esteem was able to hinder it. This result is perfectly in line 
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Sowislo & Orth, 2013). Literature showed that, by acti-
vating negative cognitions and emotions, traumatic expe-
riences can significantly worsen the self-evaluation and 
self-concept (Greenberg et al., 1986) (i.e., feeling a failure, 
feeling worthless) (Beck, 1979), also progressively reduc-
ing self-efficacy and self-esteem (Sowislo & Orth, 2013). 
For the abovementioned reasons, a moderation model 
would have not been in line with the theoretical background 
and could not allow considering the complexity of relation-
ships among constructs.

The present study also has some strengths. First, both 
Study 1 and Study 2 are grounded on well-established theo-
retical foundations relying on several experimental and 
longitudinal studies’ support (Brage & Meredith, 1994; 
Greenberg et al., 1992; Heinrich & Gullone, 2006; Pyszc-
zynski et al., 2004). Second, Study 1 provides a brief but 
solid measure to assess post traumatic symptoms. In fact, 
the PTSQ is much shorter than other common scales for 
assessing trauma response such as the impact of event scale 
– revised (IES-R) which has 22 items (Weiss, 2007; Weiss 
& Marmar, 1996) but the PTSQ is equally robust, psycho-
metrically grounded. In addition, it is worth noting that the 
15-item version of the IES (Horowitz et al., 1979) is missing 
the hyperarousal symptom dimension according to the DSM 
– which is measured by the PTSQ instead: indeed, the PTSQ 
accurately measures the three components of intrusiveness, 
avoidance, and hyperarousal. Moreover, the solid psycho-
metric foundation of the instrument, is also seen in com-
parison with drastically shorter scales – such as the 6-item 
Impact of Event Scale (Giorgi et al., 2015). In fact, that 
scale having only two items for each of the 3 dimensions, 
turns out to be under-identified in the latter. The PTSQ, hav-
ing 4 items per latent dimension, turns out to be over-iden-
tified – which is the ideal condition for measurement scales 
(Brown, 2015; Hoyle, 2012; Kline, 2016). Because of its 
length, the PTSQ can be easily integrated into surveys or 
batteries of instruments and has – in addition – proven to be 
a useful, accurate and valid measure of psychological con-
structs in research settings (Rossi et al., 2022; Schipolowski 
et al., 2014). Third, the sample size from the general Ital-
ian population allowed utilizing robust statistical analysis 
and methodologies (MacKinnon, 2012; MacKinnon et al., 
2007) to offer interesting results. Additionally, all the mod-
els hypothesized and tested provided a good fit.

Moreover, findings from this research could be extended 
and generalized to people coping with the adverse impact 
of traumatic experiences, in particular health-related (e.g., 
smallpox and/or diagnosis of severe cancer) (Betancourt et 
al., 2016; Brown & Lees-Haley, 1992; Chew et al., 2020; 
Huremović, 2019). As an instance, these results could lead 
to useful applications to relieve the psychological conse-
quences of traumatic reactions toward self-threats (Rossi 

life, emerging adulthood is a crucial developmental period 
with significant changes in life roles (Arnett, 2006, 2016). 
Individuals are called to define and adapt self and identity 
(Arnett, 2016). This phase includes a large number of chal-
lenges and risks that can affect psychological adjustment 
(Berzin, 2010; Burt & Masten, 2010).

To this extent, the ABH posits that self-esteem can pro-
tect against various stressors, which in turn can intensify 
the need for self-esteem to buffer psychological difficul-
ties (Harmon-Jones et al., 1997). As a result, improved 
self-esteem is supposed to serve as a buffer against anxiety, 
weakening the negative psychological reactions to stressors 
and threats to the individuals’ health. Therefore, implanting 
and improving psychological strategies to specifically target 
self-esteem may represent an efficient approach to reducing 
the adverse psychological consequences of traumatic symp-
toms related to post-traumatic events such as COVID-19 – 
in particular among young adults who showed to be more 
vulnerable and prone to develop them (Liu et al., 2020; Pan-
zeri et al., 2021).

This study is not free of limitations. The observational/
correlational research design did not allow for defining a 
causal relationship among variables, but only relationships 
of statistical predictions (Fiedler et al., 2011) – as in line 
with the aim of the study. Cross sectional research design 
has limitations compared to longitudinal designs but is still 
able to provide a photograph of the participants psychologi-
cal conditions at a given time. Importantly, a considerable 
amount of scientific literature refers to ‘statistical media-
tion’ as ‘mediation’, but a desirable way to assess mediation 
would be through longitudinal studies. Moreover, the online 
survey consisting of self-reports may have been influenced 
by well-known biases, such as social desirability. Also, 
the sample presents a high prevalence of females (68.6%), 
despite no associated effects emerging from the preliminary 
analyses. Moreover, a multi-group analysis (moderated 
mediation) comparing the model across males and females 
was not performed because of the small presence of males 
– which would have not allowed to provide an accurate esti-
mation of model parameters (Hoyle, 2012; Kline, 2016). 
Future research may try to overcome these limitations.

Concluding, both theoretical and statistical reasons sup-
ported the choice of a mediation model rather than a mod-
eration one. Theoretically, ABH and TMT (Greenberg et al., 
1986; Greenberg et al., 1992) hypothesize self-esteem to be 
an intermediating shield (buffer) between stressors and anx-
iety (Pyszczynski et al., 2004), thus a mediation approach 
can better reflect this pattern. Indeed, self-esteem is both 
able to impact subjective anxiety and depression and it can 
also be modified by negative emotional traumatic experi-
ences that can deeply (negatively) modify the evaluation of 
oneself (Greenberg et al., 1986; Heinrich & Gullone, 2006; 
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