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A B S T R A C T   

The present study aimed to evaluate base rate estimates, course of, and psychopathology and personality risk 
factors for COVID-19-related post-traumatic stress disorder (PTSD) in community-dwelling adults during the 
pandemic. 203 participants from a sample of 811 Italian community-dwelling adults agreed to participate in a 
nine-month, three-wave (Wave 1: March 2020; Wave 2: June 2020; Wave 3: December 2020) longitudinal study. 
Participants in the longitudinal study did not differ from the cross-sectional original sample on age, gender, civil 
status, educational level, occupation, and Italian area of residence. At each wave, participants were administered 
the PTSD scale of the International Trauma Questionnaire (ITQ), DSM-5 measures of acute stress, dissociation, 
depression and anxiety, as well as a maladaptive personality domain measure at Wave 1. Participants were 
instructed to answer to the ITQ items based only on COVID-19 pandemic and related containment measures. The 
point prevalence estimates of COVID-19 related PTSD at each wave ranged from 11% to 13%; however, up to 
roughly 23% of our participants experienced clinically relevant PTSD features during nine months of the COVID- 
19 pandemic in Italy. Multiple logistic regression results showed that experiencing internalizing symptoms (i.e., 
mostly acute stress) and selected personality features (i.e., Negative Affectivity and Psychoticism) at Wave 1 
represent risk factors for PTSD symptoms at later waves. These findings extend previous knowledge on COVID-19 
related PTSD and support the need for preventive and treatment interventions for PTSD during the COVID-19 
pandemic.   

1. Introduction 

Social distancing and stay-at-home measures related to the spread of 
the novel coronavirus SARS-CoV-2 and its associated disease (desig
nated COVID-19) are related to the wider social impact of the COVID-19 
pandemic (Brooks et al., 2020; Lewnard and Lo, 2020). Notably, phys
ical distancing and quarantine measures instituted to mitigate spread of 
the pandemic were reported to be associated also with an increase in 
psychological distress in the general population (e.g., Xiong et al., 
2020), persons with pre-existing mental disorders (e.g., Rogers et al., 
2020), as well as in healthcare workers (e.g., de Pablo et al., 2020). 
Moreover, social distancing and stay-at-home orders may be experi
enced as a traumatic stressor (e.g., CDC, 2020) by both infected and 
non-infected populations (e.g., Rogers et al., 2020). Not surprisingly, 
recent studies showed that post-traumatic stress disorder (PTSD) 

symptoms were commonly observed both in health care workers (e.g., 
de Pablo et al., 2020; Serrano-Ripoll et al., 2020), and patients with 
COVID-19 in intensive care (see for a review, Rogers et al., 2020). 
Moreover, a recent systematic review (e.g., Xiong et al., 2020) showed 
that there is a higher prevalence of psychiatric symptoms than before the 
pandemic even among community participants, with PTSD symptoms 
rates showing a high variability, with estimates ranging from 7-8% 
(Casagrande et al., 2020; Zhang and Ma, 2020; Liu et al., 2020) to 54% 
(Wang et al., 2020). 

Individual differences are important to understanding reactions to 
the COVID-19 pandemic and social distancing measures. Extraversion 
and openness to experience are known to be related to perceiving events 
as challenges rather than threats, as well as to positive appraisals of 
coping resources. High neuroticism in contrast predicts especially high 
stress exposure (e.g., Carver and Connor-Smith, 2010), even during the 
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COVID-19 pandemic (e.g., Nikčević et al., 2021). Notably, Somma and 
colleagues’ (2021) study aimed at evaluating the trajectories of change 
in depression, anxiety, acute stress and dissociation dimensions until 
June 2020 (i.e., Wave 2 of the present study); however, no data on PTSD 
were considered in that study and the current results represent a 
completely novel use of the data. 

Thus, although it is known that the COVID-19 pandemic is associated 
with highly significant levels of psychological distress (Xiong et al., 
2020), the long-term psychological effects of the COVID-19 pandemic 
have not been tracked (Ran et al., 2020), particularly with respect to 
PTSD symptoms in longitudinal studies among community-dwelling 
participants. Against this background, the present study aimed at eval
uating the prevalence of PTSD symptoms in a sample of 
community-dwelling Italian adults who were administered an Interna
tional Classification of Disease-11th Edition (ICD-11) measure of PTSD 
five days after the quarantine had been enforced in Italy (March 2020; i. 
e., Wave 1), at the end of the quarantine in Italy (June 2020; i.e., Wave 
2), as well as six months later (December 2020; i.e., Wave 3). In the 
present study, we also aimed at assessing the role of acute stress, 
dissociation, anxiety, and depression symptoms in predicting the pres
ence of COVID-19-related PTSD at the beginning of the lockdown, at the 
end of the lockdown, as well as in December 2020. Finally, dysfunctional 
personality domains were assessed at the beginning of the lockdown in 
Italy in order to evaluate their role in predicting the presence of PTSD at 
Wave 1, Wave 2, and Wave 3 of our longitudinal study because they 
were shown to be predictive of traumatic reactions in previous studies 
(see Xiong et al., 2020). In the present study, we relied on a measure of 
dysfunctional personality dimensions that could assess both Diagnostic 
and Statistical Manual of Mental Disorders (DSM-5) Alternative Model of 
Personality Disorders (AMPD; APA, 2013a) and ICD-11 personality 
domains. 

2. Materials and methods 

2.1. Participants 

Data were part of an online longitudinal study of emotional response 
to COVID-19 quarantine measures in Italy (see also Somma et al., 2021). 
Specifically, the online study started on March 14, 2020, i.e., five days 
after the quarantine had been enforced in Italy; participants were asked 
to report how they were feeling every week until June 2020, and then in 
December 2020. The data reported in the present study were drawn 
from the baseline assessment (March 2020; i.e., Wave 1), the assessment 
that took place at the end of the quarantine in Italy (June 2020; i.e., 
Wave 2), and from the six-months follow-up assessment (December 
2020; Wave 3). 

The original sample included 811 Italian community-dwelling adult 
participants, with a mean age of 33.94 years (SD = 13.91 years; age 
range: 18 years–78 years). Two hundred and six (25.4%) participants 
were male, and 601 (74.1%) participants were female, whereas 4 (0.5%) 
participants preferred not to disclose their gender. Originally, 822 par
ticipants opened the link for taking part into the research; however, 11 
participants did not provide any data (response rate = 98.7%). Of the 
original sample (N = 811), 203 (25.0%) participants were able to pro
vide complete data on all occasions; unfortunately, we were unable to 
obtain information on the drop out reasons. Participants who completed 
the study did not differ significantly from participants who did not 
complete the study on age, t(805) = 1.01, p > .30, d = 0.07, gender, 
χ2(2) = 2.65, p > .25, Cramer V = 0.06, civil status, χ2(3) = 5.72, p > .10, 
Cramer V = 0.08, education level, χ2(4) = 6.38, p > .15, Cramer V =
0.08, occupation, χ2(9) = 6.38, p > .15, Cramer V = 0.09, and Italy’s 
area (i.e., Northern, Central, and Southern Italy, and Italian Islands) 
where they were living, χ2(3) = 2.11, p > .50, Cramer V = 0.05. 

Thus, the final sample was composed of 203 Italian community- 
dwelling adult participants, with a mean age of 34.81 years (SD =
14.62 years; age range: 18 years–77 years). Forty-five (22.2%) 

participants were male, and 155 (76.4%) participants were female; three 
(1.5%) participants refused to disclose their gender. One hundred and 
ten (54.2%) participants were unmarried, 74 (36.5%) were married, 14 
(6.9%) participants were divorced, and 5 (2.5%) participants were 
widowed/-ers. Twelve (5.9%) participants had a junior high school 
degree, 70 (34.5%) participants had a high school degree, 99 (48.8%) 
participants had a university degree, and 22 (10.8%) participants had a 
doctoral degree. Sixty-eight (33.5%) participants were students, 63 
(31.0%) participants were white collar workers, 24 (11.8%) were free
lance professionals, 11 (5.4%) participants were blue collar workers, 4 
(2.0%) participants were housekeepers, 3 (1.5%) participants were 
managers, and 2 (1.0%) participants were retailers; finally, 7 (3.4%) 
participants were unemployed, and 11 (5.4%) participants were retired, 
whereas 10 (4.9%) participants declined to report their occupation. In 
our sample, 134 (66.0%) participants were living in Northern Italy, 28 
(13.8%) participants lived in Central Italy, 30 (14.8%) participants were 
living in Southern Italy, and 10 (4.9%) participants were living on 
Italian Islands (i.e., Sardinia and Sicily); one (0.5%) participant refused 
to report the region where he/she was living. 

2.2. Measures 

International Trauma Questionnaire Post Traumatic Stress Disorder Scale 
(ITQ PTSD; Cloitre et al., 2016). The ITQ is a Likert-type self-report 
questionnaire that was designed to assess the ICD-11 PTSD and complex 
configurations of PTSD symptoms, as well as the related impairment in 
the level of functioning. The ICD-11 PTSD is defined by three clusters 
each containing two symptoms (Maercker et al., 2013): re-experiencing 
of the trauma in the present (Re); avoidance of traumatic reminders 
(Av); and a persistent sense of threat that is manifested by increased 
arousal and hypervigilance (Th). In the present study, participants were 
administered only ITQ PTSD items, and they were asked to answer each 
item in relation to COVID-19 experience. The ITQ was provided with 
adequate reliability and validity across different languages and contexts 
(e.g., Murphy et al., 2020; Sele et al., 2020); notably, previous reports 
documented the reliability and validity of the Italian translation of the 
ITQ (e.g., Somma et al., 2019). In the present study, the one factor model 
of ITQ PTSD showed to be provided with longitudinal scalar invariance 
(see Supplementary Material Table S1). 

DSM-5 Level 2 Depression (APA, 2013b). The DSM-5 Level 2 
Depression measure is the 8-item PROMIS Depression Short Form that 
assesses the domain of depression in individuals age 18 and older. Items 
are rated on a 5-point scale with higher scores indicating greater severity 
of depression (APA, 2013b). The psychometric properties and scalar 
longitudinal invariance of the Italian translation of the DSM-5 Level 2 
Anxiety measure have been published (Somma et al., 2020). 

DSM-5 Level 2 Anxiety (APA, 2013c). The DSM-5 Level 2 Anxiety 
measure is the 7-item PROMIS Anxiety Short Form; it was designed to 
assess anxiety in subjects of age 18 and older. Items are rated on a 
5-point scale. The raw scores on the 7 items should be summed to obtain 
a total raw score; higher scores indicating greater severity of depression 
(APA, 2013c). The psychometric properties and scalar longitudinal 
invariance of the Italian DSM-5 Level 2 Anxiety measure have been 
published (Somma et al., 2020). 

DSM-5 Severity of Acute Stress Symptoms (APA, 2013d). The DSM-5 
Severity of Acute Stress Symptoms (National Stressful Events Survey 
Acute Stress Disorder Short Scale) is a 7-item measure that assesses the 
severity symptoms of acute stress disorder in individuals age 18 and 
older. Each item is rated on a 5-point scale; subjects are asked to rate 
each item with respect to the last 7 days. The items are summed to obtain 
a total score ranging from 0 to 28, with higher scores indicating greater 
severity of acute stress disorder symptoms. The psychometric properties 
and scalar longitudinal invariance of the Italian DSM-5 Severity of Acute 
Stress Symptoms measure have been published (Somma et al., 2020). 

DSM-5 Severity of Dissociative Symptoms (APA, 2013e). The DSM-5 
Severity of Dissociative Symptoms (Brief Dissociative Experiences 
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Scale-Modified) assesses the severity of dissociative experiences in in
dividuals age 18 and older. It is a self-report 8-item measure; each item is 
rated on a 5-point scale (from 0 = Not at all to 4=Extremely); items are 
summed to obtain a total score, ranging from 0 to 32, with higher scores 
indicating greater severity of dissociative experiences. The psychometric 
properties and longitudinal invariance of the Italian translation of the 
DSM-5 Severity of Dissociative Symptoms measure have been published 
(Somma et al., 2020). 

Personality Inventory for DSM-5-Brief Form + Modified (PID-5-36; Bach 
et al., 2020). The PID-5-36 is a 36-item self-report instrument developed 
by Bach et al. (2020) based on the original PID-5 (Krueger et al., 2012), 
and on the instrument developed by Kerber et al. (2020) to assess the 
combined DSM-5 and ICD-11 domains (i.e., negative affectivity, 
detachment, antagonism, disinhibition, anankastia, and psychoticism). 
The PID-5-36 psychometric properties have been tested in an interna
tional collaborative study, which included the Italian translation of the 
PID-5-36 (Bach et al., 2020). 

2.3. Measure translation procedures 

In the present study, all measures were administered to participants 
in their Italian translations. In the translation process, the authors 
closely followed Denissen et al.’s (2008) indications. The translation 
procedures are detailed elsewhere (Bach et al., 2020; Somma et al., 
2021). 

2.4. Procedure 

Participants completed the study online using Google Forms; par
ticipants volunteered to take part in the study receiving no economic 
incentive or academic credit for their participation. To be included in 
the sample, participants had to document that they were of adult age (i. 
e., 18 years of age or older), and to agree to online written informed 
consent in which the study was extensively described. Institutional Re
view Board approval was obtained. A detailed description of study 
procedures is provided in Somma et al. (2021). 

2.5. Data analysis 

Cronbach’s alpha was used as an internal consistency reliability 
index. Pearson r coefficient was used to assess the relationships between 
continuous variables. Cohen’s κ statistic was computed to evaluate the 
temporal consistency of PTSD diagnoses. The relative risk (RR) statistic 
was used as an estimator of the excess risk among participants who met 
PTSD criteria in a wave as compared to participants who did not meet 
PTSD criteria in the preceeding wave (Horwath et al., 1992; Tsuang 
et al., 1995). Cochran’s Q test was used to test the hypothesis that the 
proportions of participant’s meeting PTSD diagnosis did not signifi
cantly differ across the three waves. The area under the curve (AUC) 
values based on receiver operating characteristic (ROC) analyses were 
used to evaluate the accuracy of internalizing symptoms and personality 
domains as indicators of COVID-19 related PTSD diagnosis versus non
diagnosis. Consistent with cohort study standards (Vandenbroucke 
et al., 2007), we carried out multiple logistic regression analysis to 
assess the role of acute stress, dissociation, anxiety, and depression scale 
scores assessed at previous waves as predictors of COVID-19 related 
PTSD diagnosis at later waves. Because we were interested in assessing 
the consistency of our findings across all waves of our study, we also ran 
multiple logistic regression analysis to assess the role of acute stress, 
dissociation, anxiety, and depression scale scores as predictors of 
COVID-19 related PTSD diagnosis withing each wave. Similarly, we 
carried out multiple logistic regression analyses to assess the role of 
dysfunctional personality domains as predictors of PTSD diagnosis at 
Wave 1, Wave 2, and Wave 3. Condition index and variance inflation 
factors (VIF) were used as multicollinearity indices. 

3. Results 

The base rate estimates and diagnostic mobility statistics for the 
COVID-19 related PTSD diagnoses based on the ITQ self-reports that 
were observed at Wave 1 (March 2020), Wave 2 (June 2020), and Wave 
3 (December 2020) in our community-dwelling adult sample are sum
marized in Table 1. Cronbach’s alpha values for the ITQ PTSD diagnoses 
were 0.78, 0.88, and 0.86 at Wave 1, Wave 2, and Wave 3, respectively. 
Interestingly, the PTSD base rate estimate at Wave 1 did not differ 
significantly from the PTSD base rate (n = 100, 12.3%) in the original 
cross-sectional sample (N = 811), χ2 (1) = 0.56, p > .50, φ = 0.03. 

The PTSD base rate estimates did not significantly differ across the 
three waves of our study, Cochran’s Q (2) = 1.02, p > .50, η2

Q = 0.00. 
Across the three waves, a total of 47 (23.2%) participants met the ICD-11 
criteria for PTSD based on ITQ self-reports; however, only six (3.0%) 
participants consistently met criteria for PTSD diagnosis from Wave 1 to 
Wave 3. Absence of clinically relevant distress on all ICD-11 PTSD 
symptom clusters (i.e., re-experiencing of the trauma, avoidance of 
traumatic remainders, and sense of threat) at later waves was observed 
only for four (9.1%) PTSD participants from Wave 1 to Wave 2, and six 
(27.3%) PTSD participants from Wave 1 to Wave 3; none (0.0%) of the 
participants who received an ITQ PTSD diagnosis at Wave 2 showed 
absence of clinically relevant distress on all ICD-11 PTSD symptom 
clusters at Wave 3. 

The descriptive statistics, Cronbach’s alpha values, and inter- 
correlations for the PID-5-36 domain scales and the DSM-5 Level 2 
Acute Stress, Dissociation, Anxiety and Depression scales in the full 
sample are listed in the Supplementary Material (Table S2). On average, 
a moderate overlap was observed among the Wave 1 PID-5-36 domain 
scale scores, median r value = 0.33, SD = 0.11. The median inter- 
correlations among the four DSM-5 Level 2 scale scores were 0.51 (SD 
= 0.15), 0.64 (SD = 0.18), and 0.59 (SD = 0.14). Median test-retest r 
values across the three waves were 0.64 (SD = 0.08), 0.55 (SD = 0.05), 
0.53 (SD = 0.05), and 0.59 (SD = 0.05) for the DSM-5 Level 2 Acute 
Stress, Dissociation, Anxiety and Depression scales. The median r values 
between different DSM-5 Level 2 scale scores in different waves (e.g., 
between Wave 1 Dissociation scale score and Wave 2 Anxiety scale 
score) were 0.40 (SD = 0.06, min. r = 0.29, max. r = 0.48, all ps < .001), 
0.31 (SD = 0.08, min. r = 0.23, max. r = 0.50, all ps < .001), 0.39 (SD =
0.09, min. r = 0.30, max. r = 0.54, all ps < .001), and 0.47 (SD = 0.09, 
min. r = 0.30, max. r = 0.63, all ps < .001) for the DSM-5 Level 2 Acute 
Stress, Dissociation, Anxiety, and Depression scales, respectively. 

The descriptive statistics for the PID-5-36 domain scales and the 
DSM-5 Level 2 Acute Stress, Dissociation, Anxiety, and Depression scales 
broken down by PTSD diagnosis across the three waves are listed in the 
Supplementary Material (Table S3). The area under the curve values 
(based on receiver operating characteristic analyses) and multiple lo
gistic regression odds ratio estimates for the DSM-5 Level 2 Acute Stress, 
Dissociation, Anxiety, and Depression scale scores and PID-5-36 domain 
scale scores as predictors of COVID-19 related PTSD diagnoses in the 
three waves are summarized in Table 2. Considering the PID-5-36 pre
dictors, the condition index value was 7.95 and all variance inflation 
factors were in the 1.30–1.49 range. Multicollinearity diagnostics for the 
DSM-5 Level 2 scales showed condition index values of 13.68, 14.50, and 
13.15 at Wave 1, Wave 2 and Wave 3, respectively; all condition index 
values were well below the 30.00 cut-off value for severe multi
collinearity (cite for 30 cutoff). Similarly, all variance inflation factor 
values ranged from 1.48 (Wave 1 Dissociation scale) to 4.12 (Wave 2 
Anxiety scale). 

4. Discussion 

To the best of our knowledge, our study represents the first attempt 
at providing data on the prevalence and course of COVID-19 related 
PTSD diagnosis in community dwelling adults, at least when the ITQ 
self-reports based on online surveys were used to assess the ICD-11 PTSD 
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criteria. Although the longitudinal sample size was modest, we feel that 
our findings could be useful for planning programs for assessing, treat
ing, and even preventing PTSD onset in COVID-19 exposed community 
dwelling adults. It should be observed that the Wave 1 PTSD prevalence 
that was observed in our longitudinal sample did not differ significantly 
from the PTSD base rate estimate that was reported in our 811-partici
pant cross-sectional sample; this finding, as well as the lack of other 
significant difference between the two samples, supports the general
ization of our longitudinal findings at least to Italian community- 
dwelling adults. 

According to our findings, the point prevalence estimates of COVID- 
19 related PTSD at each wave were all in the 11%–13% of the partici
pants; however, it should be observed that up to roughly 23% of our 

participants experienced clinically relevant PTSD features during nine 
months of the COVID-19 pandemic in Italy, at least according to the ITQ 
self-reports. According to our data, the point-prevalence estimates of the 
COVID-19 PTSD diagnosis were not significantly different across the 
three waves of our study. These findings are consistent with extant 
literature on the COVID-19 related PTSD prevalence in community 
dwelling adults (Xiong et al., 2020), and support the need for longitu
dinal psychiatric evaluation for capturing the real impact of the 
COVID-19 pandemic on mental health in exposed populations. These 
findings are consistent with dimensional representation of PTSD and 
may suggest the development of a phobic response that overlaps with 
PTSD features, or the development of coping strategies that help man
aging the COVID-19 distress (e.g., Nikčević and Spada, 2020). 

Table 1 
International trauma questionnaire COVID-19 related post-traumatic stress disorder diagnosis: Base rate estimates and diagnostic stability statistics across Wave 1, 
Wave 2, and Wave 3 in Italian community dwelling adults (N = 203).   

Wave 2 (June 2020) Wave 3 (December 2020)  Wave 3 (December 2020)  

PTSD - PTSD + PTSD - PTSD + PTSD - PTSD +

Wave 1 (March 2020) n (%) n (%) n (%) PTSD - PTSD + n (%) Wave 2 (June 2020) n (%) n (%) n (%) 

PTSD - 165 (81.3) 16 (7.9)1 181 (89.2) 169 (83.3) 12 (5.9)2 181 (89.2) PTSD - 165 (81.3) 12 (5.9)3 177 (87.2) 
PTSD + 12 (5.9) 1 10 (4.9) 22 (10.8) 13 (6.4) 2 9 (4.4) 22 (10.8) PTSD + 17 (8.4) 3 9 (4.4) 26 (12.8) 
n (%) 177 (87.2) 26 (12.8)  182 (89.7) 21 (10.3)  n (%) 182 (89.7) 21 (10.3)  
Cohen’s κ .34*** .35***  .30*** 
RR 5.14 6.17  5.11 
95% CI 2.67 9.89 2.94 12.96  2.39 10.92 

Note. PTSD -: No post-traumatic stress disorder diagnosis; PTSD +: Presence of post-traumatic stress disorder diagnosis; RR: Relative risk; 95% CI: 95% confidence 
interval. 
1: McNemar’s χ2(1) = 0.32, p > .50, Cohen’s h = 0.04; 2: McNemar’s χ2(1) = 0.00, p > .90, Cohen’s h = 0.01; 3: McNemar’s χ2(1) = 0.55, p > .40, Cohen’s h = 0.05. 
***p < 001. 

Table 2 
Post-traumatic stress disorder diagnosis and DSM-5 level 2 acute stress, dissociation, anxiety, and depression scale scores and PID-5-36 domain scale scores: Area under 
the curve values (based on receiver operating characteristic analyses) and multiple logistic regression odds ratio estimates in the full sample (N = 203).   

Wave 1 (March 2020) Wave 2 (June 2020) Wave 3 (December 2020)  

PTSD + (n = 22)1 PTSD + (n = 26)2 PTSD + (n = 21)3 

Wave 1 (March 2020) AUC OR 95% CI AUC OR 95% CI AUC OR 95% CI 

DSM-5 Level 2 Scales 
Acute stress .89 5.32 2.28 12.44 .82 4.08 1.89 8.79 .73 2.40 1.11 5.21 
Dissociation .72 0.62 0.18 2.13 .66 0.66 0.22 2.03 .66 0.92 0.29 2.93 
Anxiety .80 1.02 0.88 1.18 .79 1.12 0.99 1.28 .69 0.95 0.84 1.09 
Depression .82 1.13 1.00 1.29 .74 1.01 0.91 1.13 .75 1.12 1.00 1.27 
McFadden R2  .34***  .25***  .15*** 
PID-5-36 Scales 
Negative Affectivity .76 3.82 1.57 9.31 .70 3.43 1.53 7.70 .80 4.91 1.90 12.69 
Detachment .58 1.75 0.61 5.00 .59 1.96 0.75 5.10 .52 0.66 0.22 2.04 
Antagonism .52 0.31 0.09 1.13 .50 0.40 0.13 1.26 .57 0.40 0.11 1.38 
Disinhibition .60 0.93 0.30 2.90 .54 0.80 0.28 2.28 .68 2.92 0.92 9.31 
Psychoticism .70 2.42 1.03 5.67 .67 1.80 0.82 3.97 .71 2.75 1.13 6.69 
Anankastia .66 1.41 0.67 2.95 .61 1.13 0.58 2.20 .58 0.85 0.39 1.85 
McFadden R2  .17***  .12***  .23*** 
Wave 2 (June 2020) 
Acute stress – – – .96 19.97 5.47 72.86 .77 2.23 0.92 5.44 
Dissociation – – – .72 0.34 0.11 1.11 .69 1.88 0.74 4.79 
Anxiety – – – .90 1.19 0.98 1.44 .74 1.05 0.90 1.22 
Depression – – – .86 0.94 0.81 1.09 .70 0.99 0.87 1.12 
McFadden R2  –  .56***  18*** 
Wave 3 (December 2020) 
Acute stress – – – – – – .93 14.88 3.96 55.83 
Dissociation – – – – – – .79 1.57 0.46 5.41 
Anxiety – – – – – – .84 1.22 0.99 1.50 
Depression – – – – – – .83 0.88 0.75 1.03 
McFadden R2  –  –  .47*** 

Note. PTSD +: Presence of post-traumatic stress disorder diagnosis; 1: Absence of post-traumatic stress disorder diagnosis: n = 181; 2: Absence of post-traumatic stress 
disorder diagnosis: n = 177; 3: Absence of post-traumatic stress disorder diagnosis: n = 182; AUC: Area under the curve values; PID-5-36: Personality Disorder for DSM- 
5-36; OR: Odds ratio; 95% CI: 95% confidence interval; –: Statistic not computed. In bivariate association (i.e., AUC) analyses, for each set of predictors the nominal 
significance level (i.e., p < .05) was corrected according to the Bonferroni procedure and set at p < .0125 for the DSM-5 Level 2 scales, and at p < .008 for the PID-5-36 
scales. Bold highlights Bonferroni-significant AUC values; significant OR values are underlined. 
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Our relative risk data clearly indicated that meeting the criteria for 
PTSD diagnosis at the preceding wave represented a substantial risk 
factor for scoring positive on the ITQ for COVID-19 related PTSD also at 
later waves; indeed, participants who scored positive on the ITQ for 
COVID-19 related PTSD at the preceding wave were 5–6 times more 
likely than non-PTSD participants to qualify for COVID-19 related PTSD 
at later waves. This result is consistent with extant literature (Cooper 
et al., 2020) strongly stressing the need for preventive intervention for 
reducing the impact of COVID-19 related stress reactions in community 
dwelling adults, at least in Italy. 

Notwithstanding these findings, our data showed that the temporal 
consistency estimates (i.e., Cohen’s kappa values) of the COVID-19 
related PTSD diagnosis from Wave 1 to Wave 3 were at best modest. 
Indeed, an approximately similar frequency of PTSD onset and PTSD 
remission were observed from March 2020 to June 2020, and from June 
2020 to December 2020. Although remissions of PTSD seemed to occur 
in our sample across the different study waves, absence of clinically 
relevant distress on all ICD-11 PTSD symptom clusters was observed 
only in a minority of PTSD participants. This finding seems at least 
partially consistent with recent data on population resilience with 
respect to the COVID-19 as a traumatic stressor (Rutherford et al., 2021), 
while suggesting the need for careful PTSD assessment and early inter
vention in exposed populations. Moreover, it seems also to suggest the 
need for dimensional models of PTSD to capture the impact on mental 
health of the COVID-19 pandemic as a stressor, because most of our 
PTSD participants seemed to experience remission from PTSD diagnosis 
while showing clinically relevant PTSD features in at least one symptom 
cluster. 

According to our bivariate and multivariate association analysis re
sults, both internalizing psychopathology (i.e., acute stress, dissociation, 
anxiety, and depression) and selected dysfunctional personality di
mensions were significantly and substantially associated with COVID-19 
related PTSD diagnosis across the three waves of the study, at least when 
they were assessed using the DSM-5 Level 2 scales and the PID-5-36 self- 
reports. In particular, multiple logistic regression results suggested that 
the participant’s level of acute stress in March 2020 was a significant 
and non-trivial risk factor for COVID-19 related PTSD not only at Wave 
1, but also in June 2020 (i.e., Wave 2) and December 2020 (i.e., Wave 
3). This finding strongly stresses the relevance of careful assessment of 
acute stress reactions in order to prevent the long-term effects of COVID- 
19 on community-dwelling adults’ mental health (Pattni et al., 2020). 

The participant’s propensity towards experiencing extreme and 
rapidly shifting negative emotions (i.e., DSM-5/ICD-11 Negative Affec
tivity; Krueger and Markon, 2014), and, to a lesser extent, the partici
pant’s disposition towards exhibiting a wide range of culturally 
incongruent odd, eccentric, or unusual behaviors and cognitions, 
including both process (e.g., perception, dissociation) and content (i.e., 
DSM-5 Psychoticism; Krueger and Markon, 2014) represented the 
dysfunctional personality domains that were significantly and consis
tently predictive of COVID-19 related PTSD diagnosis in multiple lo
gistic regression analyses both within and across Wave 1, Wave 2, and 
Wave 3, respectively. This finding is consistent with previous 
cross-sectional data (Mazza et al., 2020) on the role of personality on 
PTSD symptoms during COVID-19 pandemic. Moreover, our findings 
suggested the importance of considering individual differences in 
Negative Affectivity, both to evaluate the individual’s risk for devel
oping of PTSD symptoms, and as a treatment target to reduce the 
long-term consequences of psychological distress (e.g., Nikčević et al., 
2021; O’Donnell et al., 2021). 

Of course, our results should be considered in the light of several 
limitations. Our sample was composed of highly educated participants, 
mainly of female gender; these characteristics inherently limit the 
generalizability of our findings; moreover, the COVID-19 pandemic 
emergency did not allow us to track the reasons why participants 
dropped the study after agreeing to participate. We cannot rule out a 
possible selective inclusion of participants in our study. Indeed, our 

participants were not randomly sampled from the Italian general pop
ulation; rather they represented a convenient study group of adult vol
unteers, and this method aspect limits the generalizability of our 
findings. Moreover, our participants represented roughly 25% of the 
larger Wave 1 study group; although COVID-19 and related conditions 
may have had an impact on allowing participants to complete Wave 3 
assessments, we cannot rule out that other self-selection biases took 
place. However, no systematic differences were observed between Wave 
1 and Wave 3 participants on relevant demographic variables. 

We relied exclusively on self-report questionnaires, with no possi
bility to rely on direct observations or expert interviews/ratings. Further 
studies based on different methods of assessment are badly need before 
accepting our findings. In the attempt to facilitate subjects’ participation 
in our on-line longitudinal study, we had to rely on short measures and 
to limit the number of demographic variables that were assessed in the 
present study; future studies should focus on the role of socio- 
demographic variables in order to evaluate their role in shaping indi
vidual responses to the COVID-19 pandemic. 

Even keeping these limitations in mind, we think that our study 
extended previous knowledge on the COVID-19 pandemic as a post- 
traumatic stressor providing longitudinal eed for implementing pre
ventive intervention in order to avoid chronic COVID-19 related PTSD, 
at least among community-dwelling Italian participants. Moreover, our 
findings suggested that personality maladaptive personality traits 
assessment may provide clinically-relevant information as to the 
development of COVID-19 related PTSD. 

Author statement 

Antonella Somma and Andrea Fossati: Conceptualization, Method
ology, Writing – Original draft preparation, Supervision. Robert F. 
Krueger, Kristian E. Markon: Writing – Review and & Editing. Giulia 
Gialdi: Investigation, Data curation. Miriana Colanino, Danila Ferlito, 
Chiara Liotta: Data curation. 

Declaration of competing interest 

The authors report no conflicts of interest in this work. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.jpsychires.2021.06.024. 

References 

American Psychiatric Association, 2013a. Diagnostic and statistical manual of mental 
disorders, fifth ed. American Psychiatric Publishing, Washington, DC.  

American Psychiatric Association, 2013b. Online assessment measures: LEVEL 2, 
depression, adult (PROMIS emotional distress, depression, short Form). https:// 
www.psychiatry.org/psychiatrists/practice/dsm/educational-resources/assessment- 
measures. 

American Psychiatric Association, 2013c. Online assessment measures: LEVEL 2, anxiety, 
adult (PROMIS emotional distress, anxiety, short Form). https://www.psychiatry. 
org/psychiatrists/practice/dsm/educational-resources/assessment-measures. 

American Psychiatric Association, 2013d. Online Assessment Measures: Severity of Acute 
Stress Symptoms. Adult (National Stressful Events Survey Acute Stress Disorder 
Short Scale [NSESS]). https://www.psychiatry.org/psychiatrists/practice/dsm/educ 
ational-resources/assessment-measures. 

American Psychiatric Association, 2013e. Online assessment measures: severity of 
dissociative symptoms, adult (brief dissociative experiences scale [DES-B]). https:// 
www.psychiatry.org/psychiatrists/practice/dsm/educational-resources/assessment- 
measures. 

Bach, B., Kerber, A., Aluja, A., Bastiaens, T., Keeley, J.W., Claes, L., Riegel, K.D., 2020. 
International Assessment of DSM-5 and ICD-11 Personality Disorder Traits: toward a 
Common Nosology in DSM-5.1. Psychopathology. Advanced online publication. 
https://doi.org/10.1159/000507589. 

Brooks, S.K., Webster, R.K., Smith, L.E., Woodland, L., Wessely, S., Greenberg, N., 
Rubin, G.J., 2020. The psychological impact of quarantine and how to reduce it: 
rapid review of the evidence. Lancet 395 (10227), 912–920. https://doi.org/ 
10.1016/S0140-6736(20)30460-8. 

A. Somma et al.                                                                                                                                                                                                                                 

https://doi.org/10.1016/j.jpsychires.2021.06.024
https://doi.org/10.1016/j.jpsychires.2021.06.024
http://refhub.elsevier.com/S0022-3956(21)00398-8/sref1
http://refhub.elsevier.com/S0022-3956(21)00398-8/sref1
https://www.psychiatry.org/psychiatrists/practice/dsm/educational-resources/assessment-measures
https://www.psychiatry.org/psychiatrists/practice/dsm/educational-resources/assessment-measures
https://www.psychiatry.org/psychiatrists/practice/dsm/educational-resources/assessment-measures
https://www.psychiatry.org/psychiatrists/practice/dsm/educational-resources/assessment-measures
https://www.psychiatry.org/psychiatrists/practice/dsm/educational-resources/assessment-measures
https://www.psychiatry.org/psychiatrists/practice/dsm/educational-resources/assessment-measures
https://www.psychiatry.org/psychiatrists/practice/dsm/educational-resources/assessment-measures
https://www.psychiatry.org/psychiatrists/practice/dsm/educational-resources/assessment-measures
https://www.psychiatry.org/psychiatrists/practice/dsm/educational-resources/assessment-measures
https://www.psychiatry.org/psychiatrists/practice/dsm/educational-resources/assessment-measures
https://doi.org/10.1159/000507589
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8


Journal of Psychiatric Research 141 (2021) 146–151

151

Carver, C.S., Connor-Smith, J., 2010. Personality and coping. Annu. Rev. Psychol. 61, 
679–704. https://doi.org/10.1146/annurev.psych.093008.100352. 

Casagrande, M., Favieri, F., Tambelli, R., Forte, G., 2020. The enemy who sealed the 
world: effects quarantine due to the COVID-19 on sleep quality, anxiety, and 
psychological distress in the Italian population. Sleep Med. 75, 12–20. https://doi. 
org/10.1016/j.sleep.2020.05.011. 

Centers for Disease Control and Prevention (CDC). https://www.cdc.gov/coronavir 
us/2019-ncov/daily-life-coping/managing-stress-anxiety.html. 

Cloitre, M., Roberts, N., Bisson, J.I., Brewin, C.R., 2016. ICD-11 Trauma Questionnaire. 
Self-Report Research Version. 

Cooper, J., Phelps, A.J., Ng, C.H., Forbes, D., 2020. Diagnosis and treatment of post- 
traumatic stress disorder during the COVID-19 pandemic. Aust. J. Gen. Pract. 49 
(12), 785–789. https://doi.org/10.31128/AJGP-07-20-5557. 

de Pablo, G.S., Serrano, J.V., Catalan, A., Arango, C., Moreno, C., Ferre, F., Shin, J.I., 
Sullivan, S., Brondino, N., Solmi, M., Fusar-Poli, P., 2020. Impact of coronavirus 
syndromes on physical and mental health of health care workers: systematic review 
and meta-analysis. J. Affect. Disord. 275, 48–57. https://doi.org/10.1016/j. 
jad.2020.06.022. 

Denissen, J.J., Geenen, R., Van Aken, M.A., Gosling, S.D., Potter, J., 2008. Development 
and validation of a Dutch translation of the big five inventory (BFI). J. Pers. Assess. 
90, 152–157. https://doi.org/10.1080/00223890701845229. 

Horwath, E., Johnson, J., Klerman, G.L., Weissman, M.M., 1992. Depressive symptoms as 
relative and attributable risk factors for first-onset major depression. Arch. Gen. 
Psychiatr. 49 (10), 817–823. https://doi.org/10.1001/ 
archpsyc.1992.01820100061011. 

Kerber, A., Schultze, M., Müller, S., Rühling, R.M., Wright, A.G., Spitzer, C., Krueger, R. 
F., Knaevelsrud, C., Zimmermann, J., 2020. Development of a Short and ICD-11 
Compatible Measure for DSM-5 Maladaptive Personality Traits Using Ant Colony 
Optimization Algorithms. Assessment. Advanced online publication. https://doi. 
org/10.1177/1073191120971848. 

Krueger, R.F., Derringer, J., Markon, K.E., Watson, D., Skodol, A.E., 2012. Initial 
construction of a maladaptive personality trait model and inventory for DSM-5. 
Psychol. Med. 42 (9), 1879–1890. https://doi.org/10.1017/S0033291711002674. 

Krueger, R.F., Markon, K.E., 2014. The role of the DSM-5 personality trait model in 
moving toward a quantitative and empirically based approach to classifying 
personality and psychopathology. Annu. Rev. Clin. Psychol. 10, 477–501. https:// 
doi.org/10.1146/annurev-clinpsy-032813-153732. 

Lewnard, J.A., Lo, N.C., 2020. Scientific and ethical basis for social-distancing 
interventions against COVID-19. Lancet Infect. Dis. 20 (6), 631–633. https://doi. 
org/10.1016/S1473-3099(20)30190-0. 

Liu, N., Zhang, F., Wei, C., Jia, Y., Shang, Z., Sun, L., Zhou, Y., Wang, Y., Liu, W., 2020. 
Prevalence and predictors of PTSS during COVID-19 outbreak in China hardest-hit 
areas: gender differences matter. Psychiatr. Res. 287, 112921 https://doi.org/ 
10.1016/j.psychres.2020.112921. 

Maercker, A., Brewin, C.R., Bryant, R.A., Cloitre, M., van Ommeren, M., Jones, L.M., 
Humayan, A., Kagee, A., Llosa, A.E., Rousseau, C., Somasundaram, D.J., Souza, R., 
Suzuki, Y., Weissbecker, I., Wessely, S.C., First, M.B., Reed, G.M., 2013. Diagnosis 
and classification of disorders specifically associated with stress: proposals for ICD- 
11. World Psychiatr. 12, 198–206. https://doi.org/10.1002/wps.20057. 

Mazza, C., Ricci, E., Biondi, S., Colasanti, M., Ferracuti, S., Napoli, C., Roma, P., 2020. 
A nationwide survey of psychological distress among Italian people during the 
COVID-19 pandemic: immediate psychological responses and associated factors. Int. 
J. Environ. Res. Publ. Health 17 (9), 3165. https://doi.org/10.3390/ 
ijerph17093165. 

Murphy, D., Shevlin, M., Pearson, E., Greenberg, N., Wessely, S., Busuttil, W., 
Karatzias, T., 2020. A validation study of the International Trauma Questionnaire to 
assess post-traumatic stress disorder in treatment-seeking veterans. Br. J. Psychiatry 
216, 132–137. https://doi.org/10.1192/bjp.2020.9. 
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