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Objectives: To estimate psychological distress experienced during the Italian lockdown (March-May 2020) by assessing, in the transition period of the pandemic (June-September 2020), participants’ recalling of their psychological state.
Methods: Cross-sectional analysis on 1,880 adults (mean age 48.9 ± 14.5 years) from the web-based ALT RISCOVID-19 survey. Participants were asked to retrospectively recall their psychological state during lockdown concerning symptoms of depression (Patients’ Health Questionnaire), anxiety (General Anxiety Disorder), stress (Perceived Stress Scale) and post-traumatic stress (Screening Questionnaire for Disaster Mental Health).
Results: Experienced symptoms of depression, anxiety and post-traumatic stress was recalled by 15.8, 15.3 and 13.1% of respondents, respectively. These psychometric scales tended to decrease during the 4-month period of assessment (p < 0.05), while perceived stress levels did not (p = 0.13). Men and older individuals reported lower symptoms of depression (β = −0.42 and β = −0.42; p < 0.0001, respectively), anxiety (β = −0.41 and β = −0.45; p < 0.0001, respectively), stress (β = −0.36 and β = 0.50; p < 0.0001, respectively) and post-traumatic stress (β = −0.42; p < 0.0001, men vs women).
Conclusion: Recalled psychological distress experienced during COVID-19 lockdown tended to decrease during the transition period of the pandemic, except for stress. Women and younger people were at higher risk to recall psychological distress.
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INTRODUCTION
Italy is among the Countries more severely affected by COVID-19, the first European Country facing the pandemic and entering a 2-month nationwide lockdown [1]. The Italian Government imposed strict lockdown measures between March 9 and May 3, 2020 (#stayathome decree) to limit virus spread, involving the closure of schools, bar, shops (except for those selling primary needs), restaurants, social and recreational venues (cinemas, theatres, cultural and sport centres); crowds were banned all over the Country [2].
These containment measures included also strict limitations on travelling on the whole nation, physical and social distancing, including not meeting relatives and friends, except for documented work and health reasons.
As previously reported [3], if, on the one hand, lockdown limited the spread of the virus, on the other hand it generated a severe impact on public health, including mental health, not only during the lockdown. Indeed, such an impact likely persisted beyond the acute event of confinement.
The lockdown is a threatening psychological and social experience for most people. The increased loneliness and reduced social interactions, as well as uncertainty about the future, could generate or exacerbate fear, depression and anxiety [4].
A recent review has suggested that quarantine is linked to several negative psychological outcomes; among the consequences are acute stress disorders, anxiety, irritability, poor concentration and indecisiveness, deteriorating work performance, post-traumatic stress disorders (PTSD), depressive symptoms and insomnia [5].
Recent studies addressing the impact of lockdown resulting from the COVID-19 pandemic on mental health reported an increased prevalence of psychological symptoms, including post-traumatic stress and depressive symptoms, stress and anxiety [6, 7].
Major predictors of increased psychological distress were gender (women), younger age and low socioeconomic status [8, 9]. However, most of the available evidence derives from assessment of psychological distress during the lockdown [10] or right thereafter [11]; while an evaluation of distress in the months immediately following the end of the lockdown is currently lacking.
The main aim of this study was to estimate the recalling of psychological distress experienced during the first COVID-19 confinement among Italian adults by assessing, in the transition period of the pandemic from June to September 2020 [12], participants’ retrospective recalling of their psychological state.
For the purpose of this study we used data from a convenience sample of Italians aged ≥18 years, recruited in the ALT RISCOVID-19 online survey from June 11 to September 17, 2020.
This study evaluated the recalling of psychological distress experienced during the lockdown in terms of symptoms of depression, anxiety, perceived and post-traumatic stress by using validated and standardized instruments, and analysed its major predictors including a number of potential COVID-19–related stressors.
METHODS
Study Design and Participants
The ALT RISCOVID-19 is a cross-sectional web-based survey carried out among Italian adults aged ≥18 years, resident in Italy during the confinement.
Data were collected through a structured self-administered questionnaire created in Google Forms® (Google LLC, Menlo Park, CA, United States). All subjects aged ≥18 years from the general population, residing in Italy during the Italian lockdown, with web access, availability of electronic devices (e.g., personal computer, smartphone) and fluent in Italian were eligible.
Individuals were invited to participate in the survey via social media (Facebook® and Whatsapp®) and e-mail contacts. Data collection occurred between June 11 and September 17, 2020. A total of 2,060 subjects throughout Italy completed the survey (see Table 1 for geographical distribution).
TABLE 1 | Sociodemographic characteristics of the ALT RISCOVID-19 sample (n = 1,880) (ALT RISCOVID-19 survey, Italy, 2020).
[image: Table 1]Before starting the questionnaire, participants were informed about the aims of the study and were formally assured that all data would be used for research purposes only; participants were required to accept the data sharing and privacy policy before taking part into the study. To protect the confidentiality of participants, their personal information and data were anonymous, according to the provisions of the General Data Protection Regulation (GDPR 679/2016).
The study was granted the approval of the Institutional Ethics Committee and was registered on clinicaltrials.gov (NCT04422262).
After exclusion of those participants with missing information on one or more psychometric scales, we finally analysed 1,880 subjects.
Data Collection
The online ALT RISCOVID-19 questionnaire was divided into modules including questions on sociodemographic characteristics, medical history, COVID-19 related aspects, dietary and lifestyle practices, psychological assessment and sources of information [13].
To evaluate psychological distress during confinement following the COVID-19 pandemic, participants were asked to answer a set of four psychological questionnaires (described below) in a retrospective way, that is by recalling their psychological state during confinement as the time of reference. For this, we modified the timeframe provided by the original instruments by replacing the 2-week time period of the PHQ-9 and GAD-7 scales, and the 4-week period of the PSS-4 by asking the participants to report their feelings by taking Phase 1 (corresponding to the Italian lockdown March 9 to May 3, 2020) of the COVID-19 pandemic as the reference time.
Each respondent was surveyed one time in the transition period of the pandemic, that is starting 1 month after the end of the nationwide lockdown (June 11, 2020) and until September 17, 2020 This period of time was characterized by the easing of restrictive measures nationwide and limited spread of the virus [12].
Psychological distress included assessment of symptoms of depression, anxiety, stress and post-traumatic stress disorder (PTSD) that were respectively measured by administration of validated versions of the Patients’ Health Questionnaire (PHQ-9) [14], the General Anxiety Disorder (GAD-7) [15], the 4-item Perceived Stress Scale (PSS-4) [16] and the Italian version of the Screening Questionnaire for Disaster Mental Health (SQD) [17], that includes nine items to assess PTSD (SQD-P) and six items to screen for symptoms of depression at the same time (SQD-D).
Statistical Analyses
Data are represented as numbers and percentages in parentheses (%) for categorical variables, or mean and standard deviation (±SD) for continuous variables.
We tested the association of sociodemographic factors (used as the exposure variable) with each psychometric scale (dependent variable) by using multivariable linear regression analysis.
Each psychometric score was scaled by its standard deviation so that regression coefficients indicate how much of 1 standard deviation change occurred for each measure of psychological distress. Associations were obtained by using a multivariable model including all sociodemographic factors, namely geographical area, living area, educational level, household income, marital status, number of cohabitants and occupational class.
Missing data from categorical variables were assigned a missing indicator. For education, marital status, occupational class, number of cohabitants and living area (less than 2% of missing values) missing values were imputed to the modal value.
Statistical tests were two-sided, and p values <0.05 were considered for statistical significance.
Data analysis were generated using SAS/STAT software, version 9.4 (SAS Institute Inc., Cary, NC, United States).
RESULTS
The mean age of study participants was 48.9 years (±14.5 years) and the majority of respondents were women (64.6%) and mainly resident in Southern regions or islands (49.4%). The analysed sample was well-educated (66.4% postgraduate education), had high occupational class (56.2% professional/managerial) and prevalently lived in pairs (63.3%) (Table 1).
Indicators of psychological distress shared moderate to high positive correlations with each other (Supplementary Table 1).
Moderate to severe symptoms of depression (as measured by PHQ-9 ≥10) or anxiety (GAD-7 ≥10) was reported in 15.8 and 15.3% of the entire cohort, respectively (Table 1). 13.1% was moderately affected by post-traumatic stress disorder (SQD-P ≥4) and 9.4% was likely to be depressed (SQD-D ≥5) (Table 1).
Multivariable-adjusted means (Model 2) of symptoms of depression (p = 0.0002), anxiety (p = 0.0001), post-traumatic stress symptoms (p = 0.0006) and symptoms of depression measured by SQD-D tended to decrease across weeks (Figure 1A), while stress levels (p = 0.13) were likely to remain stable over time (Figure 1B).
[image: Figure 1]FIGURE 1 | (A) Psychological distress (symptoms of depression, anxiety and stress) according to different time periods of survey (ALT RISCOVID-19 survey, Italy, 2020). (B) Psychological distress (post-traumatic stress symptoms) according to different time periods of survey (ALT RISCOVID-19 survey, Italy, 2020). 
Socio-Demographic Correlates of Psychological Distress
Older age and male gender were inversely associated with all the psychometric scales here investigated (Table 2).
TABLE 2 | Sociodemographic factors associated with recalling of psychological distress experienced during the first COVID-19 lockdown (March 9 to May 3, 2020) in the ALT RISCOVID-19 cohort (n = 1,880), by means of adjusted regression coefficients (β) with 95% confidence interval (95% CI) (ALT RISCOVID-19 survey, Italy, 2020).
[image: Table 2]The main sociodemographic factors inversely associated with symptoms of depression (PHQ-9) were living area (β = −0.21; 95%CI −0.34 to −0.08 for villages/rural areas vs ≥200,000 inhabitants) and household income >60,000 EUR/y (β = −0.35; −0.59 to −0.11), while factors positively associated were being unmarried (β = 0.17; 0.05–0.27), and living in households with more than two cohabitants (β = 0.20; 0.03–0.37) (Table 2).
Anxiety levels were lower for those living in villages/rural areas (β = −0.17; −0.30 to −0.03) while they were higher for those having more than two cohabitants (β = 0.21; 0.04–0.39), as compared to respondents living alone (Table 2).
Higher perceived stress was experienced mostly by unmarried participants (β = 0.29; 0.17–0.41) and those living with more than two people, while an inverse association was observed among subjects with higher income (β = −0.34; −0.57 to −0.10) (Table 2).
Post-traumatic stress symptoms (SQD-P) were unlikely associated with socioeconomic factors except for number of cohabitants (Table 2). Finally, depressive symptoms as measured by the SQD were lower among those with higher income (β = −0.31; −0.55 to −0.07) and higher for divorced participants (β = 0.20; 0.01–0.38) (Table 2).
Lockdown-Induced Factors and Psychological Distress
Job loss during pandemic was directly associated with an increase of all symptoms of psychological distress here analysed, with the exception of post-traumatic stress symptoms, and more strongly with symptoms of depression as measured by the PHQ-9 (β = 0.99; 0.63–1.34) and perceived stress (β = 0.91; 0.56–1.27) (Table 3).
TABLE 3 | Lockdown-induced factors associated with recalling of psychological distress experienced during the first COVID-19 lockdown (March 9 to May 3, 2020) in the ALT RISCOVID-19 survey (n = 1880) by means of adjusted regression coefficients (β) with 95% confidence interval (95%CI) (ALT RISCOVID-19 survey, Italy, 2020).
[image: Table 3]Work reduction or interruption and home working were not associated with psychological distress, while retired/housewives were more likely to report post-traumatic stress symptoms as compared to usual workers (β = 0.19; 0.004–0.38) (Table 3). Neither income support nor reduction were found associated with psychological distress (Table 3), while those who had decreased their physical activity during confinement consistently reported higher levels of symptoms of depression (β = 0.18; 0.08–0.28), anxiety (β = 0.17; 0.07–0.27), stress (β = 0.15; 0.05–0.25) and post-traumatic stress symptoms (β = 0.11; 0.01–0.22) and symptoms of depression as measured by SQD (β = 0.18; 0.07–0.28) (Table 3).
Changes in smoking habits during the lockdown were also related to higher psychological distress; among those who increased smoking the direct association with psychological distress was more evident as reflected by higher levels of symptoms of depression (β = 0.56; 0.39–0.72), anxiety (β = 0.45; 0.29–0.62), stress (β = 0.32; 0.16–0.49), post-traumatic stress symptoms (β = 0.32; 0.15–0.48) and symptoms of depression as measured by SQD (β = 0.59; 0.42–0.75) (Table 3). Finally, use of psychoactive drugs during confinement was positively associated with psychological distress, while diagnosis of one or more chronic disease was directly associated with post-traumatic stress symptoms (β = 0.24; 0.06–0.41) (Table 3).
DISCUSSION
We report on the recall of psychological distress experienced during the lockdown following the first wave of the COVID-19 pandemic and its major correlates in Italy by using data from a web-based survey on a convenience sample of adult Italians, recruited during the transition period of the pandemic (June to September 2020).
Our results show that the recalling of feelings of symptoms of depression, anxiety and post-traumatic stress symptoms experienced during the lockdown tended to decrease as the time of recalling since the end of lockdown increased. This finding represents the main novelty of our study and adds to current knowledge in the field. The observed temporal trend likely points to people’s innate capacity for adaptive functioning or resilience, after an acute stressor [18]; resilient individuals generally exhibit a trajectory of healthy and stable psychological functioning when they are exposed to potentially destructive events, across time [18].
However, we were not able to address psychological resilience in this cohort, thus the assumption that resilience possibly accounts for a decrease in the recall of distress remains speculative.
An alternative explanation in relation to the temporal change could be that people’s recall of distress associated with lockdown “wanes” over time simply as a function of the passage of time and delayed recall; it could be that further away from lockdown the participants are inclined to assume that it was not “as bad” and conversely when assessed closer to the distress episode, they rate their psychological state as worse off. This alternative explanation may also account for why the prevalence of recalled distress is lower in the current study compared to studies that assessed distress during lockdown. The return to baseline functioning after an acute stressor is expected at a population level simply as a function of the cessation of the acute stressor [19]. In the case of the COVID-19 pandemic, whilst the lockdown-related stress ceased, many stressors remained in the environment and this needs to be considered in the interpretation of our findings.
It might also be that more participants with greater frequency and/or intensity of symptoms responded earlier to the survey.
The psychological impact of quarantine is likely to be wide-ranging, substantial, and possibly long lasting [5], and several epidemiological studies have documented an increase in anxiety, depression and stress among Chinese [20], Italian [3, 6, 8], and Spanish [21] populations due to the lockdown measures imposed by the COVID-19 pandemic. However, a recent systematic review of longitudinal studies concluded that the psychological impact of COVID-19 lockdowns is actually small and highly heterogeneous, with most people being psychologically resilient to their effects [22].
Overall, our study showed that only 15.8% of the sample recalled moderate to severe depressive symptoms (as measured by PHQ-9), and 15.3% of people reported to have experienced moderate to severe anxiety during lockdown. As expected, the prevalence of symptoms of depression or anxiety in our study is lower than those reported by the majority of Italian studies that measured psychological distress during the lockdown [3, 8], and also from international surveys indicating a pooled prevalence of depression of 25% (ranging from 7.5 to 48.3%) [23]. While the majority of studies to date have assessed psychological distress during or shortly after the end of lockdowns [11, 24], our retrospective assessment of psychological distress was made during a transition period characterized by the easing of restrictive measures nationwide and limited spread of the virus [12]; this likely explains the reported lower prevalence of psychological distress.
Differently from what observed with the other three psychological disorders, however, recalling of perceived stress was unlikely to decrease over time; this could suggest a maladaptive psycho-physical reaction to a physical, social or psychological stimulus [25] or reflects participants’ attitudes toward the significant lifestyle changes imposed by lockdown that may contribute to maintain stable levels of perceived stress over time [26].
Comparison with other studies investigating post-traumatic stress is more appropriate since this psychological condition is generally assessed at least 1 month after the experience of the traumatic event [27].
We found that 13.1% of the population was moderately affected by symptoms of post-traumatic stress disorder, a severe mental health condition caused by a terrifying event [28] that may arise under exceptional epidemic situations [29]. Our data are in agreement with late evidence on 3,480 respondents from the Spanish general population, which revealed a 15.8% prevalence of post-traumatic symptoms [21]. However, previous data from Italy pointed to much higher values (35.6%), possibly because they were assessed during the peak of the COVID-19 pandemic [30].
Among main sociodemographic factors positively associated with psychological distress, we found gender (being women) and age (being younger), in accordance with previous studies from China [31], Italy [32] and also with reports from previous outbreaks [33].
Some Authors have suggested that greater anxiety amongst the young people may be due to their greater and uncontrolled access to the amount of information through social media, which might influence their distress [34]. An alternative explanation may be that younger people were those who suffered most from confinement restrictions, due to their habits to go out more often, compared to older subjects. It is well-documented that women tend to suffer more from anxiety-depressive disorders [35] than men [36], and are more vulnerable to experiencing stress and developing post traumatic symptoms [37]; women are also likely to carry a different kind of burden from this epidemiological emergency [38], as reflected by increasing caregiving needs, housework, as well as the burdens of providing additional support for children’s distance learning [39]. Prior works conducted during the COVID-19 pandemic have indicated women as being at higher risk of reporting depression, anxiety, and distress [6, 8]. Others found men to be more at risk of psychological distress [40], while further studies suggested that men and women might be equally concerned about this pandemic [41].
We identified most advantaged socioeconomic groups reporting less psychological distress as compared to the weakest ones, in line with a recent U.S. study [9]. Accordingly, job loss during pandemic was expectedly associated with higher psychological distress.
Similar findings were documented in previous investigations highlighting that job and financial disruptions induced by the acute phase of the COVID-19 pandemic were associated with considerably decreased well-being in Australian adults, creating serious socioeconomic distress and representing risk factors for psychological disorders [42]. Whether part of this association may depend on the fact that wealthy people usually own larger and more comfortable houses (frequently with garden), which may play an important role in mental health during prolonged confinement, remains to be clarified [43], although in our study increased number of cohabitants was associated with greater psychological distress.
In addition, we found that divorced or unmarried participants were more likely to report higher levels of symptoms of depression and stress symptoms as compared to those living in pairs, in accordance with previous literature highlighting that being married is protective against depression [44] and is associated with lower depressive symptoms [32].
Finally, our data revealed that psychological distress tends to cluster with unhealthy behaviors such as decreased physical exercise and increased smoking during lockdown, in accordance with others [45].
Strengths and Limitations
This study has both strengths and limitations. Among the strengths, this is the first study to our knowledge to evaluate, in the transition period of the pandemic, the recalling of psychological distress experienced during the first COVID-19 lockdown.
Also, the use of a web-based questionnaire was useful to reach a relatively large number of respondents who could not have been achieved by employing face-to-face interviews, and online surveys provide unique opportunities for research in the COVID-19 era [46]. We used standardised measures, allowing comparisons with findings from other studies, and the large number of covariates limited the possibility of unmeasured confounding.
There are also some limitations that need to be carefully considered. First, the ALT RISCOVID-19 is a web-based survey based on convenience sampling which resulted in the overrepresentation of certain categories, as women and people with higher socioeconomic status.
Data on psychological distress were collected retrospectively, thus recall bias cannot be excluded.
Also, while necessary during the pandemic, on-line surveys rely on self-reported information that may lead to misreporting. However, our web-survey was similar to others that have been frequently employed [8, 21, 32] and online research is a recommended approach to quickly reach a specific group of subjects, ensuring their safety under pandemic conditions [46].
Another limitation is the use of self-reported scales that may not characterize mental health status with the accuracy of structured clinical interviews, although both PHQ-9 and GAD-7 have previously demonstrated a strong alignment with clinical diagnosis in population samples [14].
As our analysis is cross-sectional, the observed associations may not reflect causal effects.
Finally, simple measurements of mental health symptoms have restricted the clinical implications of such symptoms and more rigorous measurements are needed. In light of these limitations, a cautious interpretation of results is warranted.
Conclusion
Our study addressed the recalling of the psychological burden experienced during lockdown associated with the first wave of the COVID-19 outbreak in Italy (March-May 2020).
During the subsequent transition period of the pandemic (June-September 2020), the retrospective recall of symptoms of depression, anxiety and post-traumatic stress tended to decrease over time, while recall of perceived stress levels remained substantially stable.
These findings suggest that the recall of psychological distress is unlikely to persist for a long period of time after the conclusion of the lockdown, indicating a leading role of adaptive functioning or resilience.
Moreover, our study has the merit of shedding light on major correlates of recalled psychological distress which helps identifying groups of individuals at higher risk of maintaining psychological distress, a leading risk factor for chronic diseases on a long-term basis [8]. Findings from our study support the need to develop social and health initiatives to prevent and mitigate the burden of psychological and social consequences on public health caused by the pandemic. This is particularly important also in view of current and possible future restrictions.
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Multivariable-adjusted linear regression analysis including age, sex, geographical area, living area, educational level, household income, marital status, number of cohabitants,

occupational class.
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PHQ-9, Patients’ Health questionnaire; GAD-7, General anxiety disorder scale; PSS-4,
Perceived stress scale; SQD, Screening Questionnaire for Disaster Mental Health; SQD-
P, Screening Questionnaire for Disaster Mental Health-Post-traumatic stress disorder;

SQD-D, Screening Questionnaire for Disaster Mental Health-Depression.
"Numbers do not add up to 100% because of missing data.

bMedian value in the ALT RISCOVID-19, cohort = 5.
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