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ABSTRACT

Objective: Italy has been largely involved by the COVID-19 pandemic. The present study aimed at evaluating the
impact of the lockdown during the pandemic on mental health adopting both a longitudinal and a cross-sectional
design. Accordingly, the study investigated general psychopathology a few weeks before the COVID-19 outbreak
(TO) and during lockdown (T1), and the associations between lockdown-related environmental conditions, self-
perceived worsening in daily living and psychopathology.

Methods: 130 subjects (aged 18-60 years) were included in the longitudinal design, and an additional subsample
of 541 subjects was recruited for the in-lockdown evaluation. Socio-demographic data and the Brief Symptom
Inventory were collected both at TO and T1. Moreover, at T1 an online survey was administered for the eval-
uation of lockdown-related environmental conditions and self-perceived variations in daily living induced by
quarantine, along with the Impact of Event Scale-Revised.

Results: Longitudinal analysis showed that phobic anxiety and depressive symptoms increased at T1 as compared
with TO, whereas interpersonal sensitivity and paranoid ideation decreased. Pre-existing general psychopa-
thology predicted COVID-19-related post-traumatic symptomatology. Cross-sectional analyses underlined that
self-perceived deteriorations in various areas of daily living were associated with general and post-traumatic
psychopathology, and with several lockdown-related conditions, especially economic damage.

Conclusion: The present study underlined a different trend of increased internalizing and decreased interpersonal
symptoms during COVID-19 quarantine in Italy. Furthermore, the results showed that subjects with pre-existing
psychopathology and those reporting economic damage during the pandemic were more likely to develop
deterioration of their mental health.

1. Introduction

involved in indispensable activities were mandatorily confined at home.
Psychopathological consequences of the COVID-19 pandemic and

The first cases of Coronavirus Disease 2019 (COVID-19) in Italy were
reported on the 31st of January 2020 in two tourists in Rome, and the
first epidemic outbreak was detected in northern Italy at the end of
February 2020 [1]. The emergence of the epidemic created a confused
and rapidly evolving situation. After the spread of the first cases, the
national and regional governments imposed a progressively increasing
level of isolation, with the final general lockdown sanctioned by the
Decree of the President of the Council of Ministers (DPCM) of March 9th,
2020 [2]. To lower the risk of further disease transmission, the authority
suspended many activities, such as schools, factories, offices, restau-
rants, cinemas and almost all the recreational activities. People not
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related adversities are still a matter of debate in the scientific literature
[3]. People may experience an increased sense of efficacy, adapting to
the situational needs and remaining effective in their work and families.
However, others may experience adverse mental states, worsening pre-
existing psychopathology or developing psychiatric symptoms [4],
especially depression, anxiety, post-traumatic stress disorder (PTSD)
and suicidal ideation [5]. Previous studies on similar events such as the
SARS outbreak reported an increased prevalence of anger [6], emotional
exhaustion [7], low mood and irritability [8]. Furthermore, people may
report fear, nervousness, sadness, guilt [9,10], frustration and boredom
due to confinement, loss of usual routine, and reduced social and
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physical contact with other people [11-13]. Consequently, several
problematic behaviours (e.g. binge eating, alcohol consumption) may
increase during quarantine, as dysfunctional ways to manage aversive
emotional states [4,13].

Up to now, the scientific literature provided a large number of cross-
sectional observations regarding different psychopathological features
and behaviours following the spread of COVID-19, and the first meta-
analyses focused particularly on depression and anxiety symptoms
[14-18]. However, only a few data are available concerning subjectively
reported worsening in some areas, such as relationships, overeating and
fear of gaining weight, increased use of social networks and drugs to
manage stress, while to date there are no studies that investigated the
relationship between these variables and post-traumatic stress or gen-
eral psychopathology. Furthermore, although some longitudinal studies
are already available [19-28], only a few of them considered the psy-
chopathological characteristics of the general population before the
spread of COVID-19 [29-32], and none of these studies investigated a
large spectrum of psychopathology, including also interpersonal sensi-
tivity, paranoid ideation, psychoticism, and hostility.

Finally, regarding the individual vulnerability to the adverse con-
ditions during COVID-19 outbreak, several factors occurring during
quarantine might interact with pre-existing vulnerability conditions in
determining different reactions. Some of these include social distancing,
self-isolation, forced cohabitation with one’s family which can exacer-
bate the adverse interactions between family members, or finally
reporting severe economic damage [33].

The present study attempted to overcome some of the limitations of
the existing literature through a double design including both a longi-
tudinal and a cross-sectional observation. A group of subjects were
recruited before the spread of COVID-19, and they were re-evaluated
during lockdown (longitudinal study). An additional subsample of par-
ticipants was assessed during quarantine (cross-sectional evaluation), in
order to strengthen the evaluation of in-lockdown specific associations
between self-perceived worsening in daily living and various areas of
psychopathology.

Thus, the aims of the present study were as follows: 1) to analyze the
variation of specific psychopathological features after the beginning of
the lockdown as compared with an evaluation performed before the
spread of COVID-19 pandemic in a sample of the Tuscan population
(longitudinal design); 2) to evaluate predictors of psychopathological
change (longitudinal design); 3) to evaluate the prevalence of patho-
logical behaviours and psychopathological distress and the associations
with different adverse conditions consequent to the COVID-19 pandemic
(cross-sectional design).

2. Method
2.1. Study design

The longitudinal observation involved subjects recruited in the
Italian general population a few weeks before the first cases of COVID-
19 (TO) who were re-evaluated six weeks after the Italian Government
declaration of lockdown [2] (T1). The cross-sectional observation was
performed at T1 and it included both data regarding the subsample of
subjects included in the longitudinal design and data of additional
subjects recruited at T1.

2.2. Participants and procedure

The study was designed as an online survey by the Psychiatric Unit of
the University of Florence, and it was approved by the Ethics Committee
of the Institution. All subjects were asked to provide consent for their
participation. Participants were recruited using convenience and
snowball sampling methods, with the following inclusion criteria: age
between 18 and 60 years, Italian nationality, being resident in Tuscany.
Exclusion criteria included: illiteracy or inability to provide the consent
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or to complete the survey online. A series of 50 participants were
initially selected to limit the selection bias associated with the non-
probabilistic sampling method and to cover the age group, gender,
and geographical area. The initial subjects were selected by sharing the
research protocol in the University spaces of the structure and on the
community pages on the main social media. Each selected participant
was then asked to choose ten people they considered suitable for the
survey and to send them the questionnaire. Further participants were
reached out in the same way until data saturation.

2.2.1. Longitudinal observation

The cohort for the longitudinal observation was originally recruited
from December 1st, 2019 until January 15th, 2020 (T0), as part of an
observational study on mental health in the Tuscan general population.
The follow-up evaluation (T1) was performed from April 22nd, 2020
until May 3rd, 2020. The present time frame covered the advanced
phase of the COVID-19 pandemic in Italy, starting one month and a half
after the declaration of lockdown [2] until the last days of the so-called
“phase one” of the lockdown. Of the initial cohort of 153 subjects
included in the pre-COVID-19 investigation, 130 agreed to perform the
follow-up survey (32 men and 98 women).

2.2.2. Cross-sectional observation

The recruitment for the cross-sectional study was performed during
the same period of the follow-up of the longitudinal design (T1). Of the
624 participants who were invited, 83 refused to participate and 541
(160 men and 381 women) were recruited into the cross-sectional study.

2.3. Assessment and measures

The baseline evaluation (TO) of the participants selected for the
longitudinal observation included socio-demographic data and the Brief
Symptom Inventory (BSI) [34], a self-administered questionnaire for the
evaluation of general psychopathology. It provides nine subscales: So-
matization, Obsessive-Compulsive, Interpersonal Sensitivity, Depres-
sion, Anxiety, Hostility, Phobic Anxiety, Paranoid Ideation and
Psychoticism. An overall index (Global Severity Index — GSI) can be
obtained by averaging the scores obtained in all items. The BSI was
chosen because it allowed investigating psychopathological features
related to the interpersonal area (such as hostility, paranoid ideation
and interpersonal sensitivity) which was substantially neglected in
previous longitudinal studies; furthermore, the fact that data before the
spread of COVID-19 in Italy were available for this questionnaire made it
possible to carry out a longitudinal assessment.

At T1 all subjects were asked to provide the following data: age,
gender, height and weight, educational level, occupation, marital status,
and geographical area of residence. Moreover, the BSI was administered
alongside a dedicated, self-report questionnaire, set up to collect the
following data:

- Lockdown-related environmental conditions: having a partner,
living alone, changes in working activities, having a loved one with a
confirmed diagnosis of COVID-19, having personally received this
diagnosis, being unable to see one’s partner because of lockdown,
reporting a moderate to severe economic damage because of COVID-
19 pandemic, having left home during the previous seven days.

- Self-perceived variations in different areas of daily living and
dysfunctional behaviours induced by lockdown: deterioration of the
relationships with relatives, increase in household arguments,
worsening of quality of sleep and sexual functioning, increase in
episodes of overeating, fear of gaining weight, use of drugs against
stress, use of social media. Although the nature of this part of the
survey was cross-sectional, the questionnaire specifically investi-
gated subjectively perceived worsening in the areas described above,
in an attempt to better characterize how participants experienced the
impact of lockdown on their psychological well-being.
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All these data were collected either as dummy variables (e.g. living
alone or not) or through a Likert scale ranging from zero (0) to severe
3.

Finally, the T1 evaluation comprehended the Impact of Event Scale —
Revised (IES-R) [35], a self-administered questionnaire for the assess-
ment of post-traumatic stress symptoms. Participants were specifically
asked to fill it in considering the COVID-19 health emergency and the
subsequent lockdown as the reference traumatic event. The question-
naire provides three subscales (Intrusion, Avoidance and Hyperarousal)
and a total score. A cut-off point of 33 can be used to identify subjects at
higher risk for PTSD [35].

2.4. Statistical analyses

All self-perceived COVID-19-related variations were coded and
analyzed as dummy variables, dichotomized by assigning a value equal
to 1 to moderate and severe variations, and O to absent or slight ones.

Comparisons between groups were carried out using independent
samples t-test and chi-square test. Binomial logistic regression analysis
was used to investigate the association of self-perceived variations with
lockdown conditions and psychopathological measures. For every self-
perceived variation (inserted as dependent variable), two multivariate
models were run: one with BSI-GSI and the three subscales of IES-R as
independent variables, and one with all lockdown-related conditions.
Age, gender, and educational level were included as covariates. For the
cross-sectional study, the two samples evaluated at T1 were analyzed
together.

Linear mixed model analysis with random intercept was used to test
for variations in BSI scores between time points. Through post hoc
power analysis, it was computed that with the sample size obtained, a
power of 99% was reached to identify at least an average effect size
(equal to 0.25) for the within-subject factor in a repeated-measures
analysis of variance (x = 0.05). Moreover, binomial logistic and linear
regressions were run to test whether baseline (TO) general psychopa-
thology could predict COVID-19-related variations and post-traumatic
symptoms.

All statistical analyses were performed using IBM SPSS Statistics v.25
[36] and G*Power v.3.1.9.7 [37].

3. Results

The final sample consisted of 671 subjects (479 females and 192
males): 130 participants with both pre-lockdown (T0) and in-lockdown
(T1) evaluations, and 541 additional subjects recruited at T1. Table 1
shows the socio-demographic characteristics of the whole sample at T1.

3.1. Longitudinal observation: Before COVID-19 outbreak vs during
lockdown

A significant increase of depressive (TO: 0.57 +0.48; TI1:
0.73 £ 0.65; p =0.003) and phobic anxiety symptoms (TO: 0.26 + 0.43;
T1: 0.48 £0.63; p<0.001) was observed. Conversely, Interpersonal
Sensitivity (TO: 0.58 +0.61; T1: 0.35+0.61; p < 0.001) and Paranoid
Ideation scores (TO: 0.49 +0.49; T1: 0.32+0.49; p <0.001) signifi-
cantly decreased during the lockdown. No significant longitudinal var-
iations in Somatization (TO: 0.41 £ 0.45; T1: 0.34 + 0.44; p=0.155),
Obsessive-Compulsive (T0: 0.63 +0.54; T1: 0.57 +£0.71; p=0.325),
Anxiety (TO: 0.69 +0.62; T1: 0.65+ 0.64; p=0.453), Hostility (TO:
0.49 + 0.53; T1: 0.44 + 0.48; p = 0.302), Psychoticism (TO: 0.39 + 0.44;
0.36 + 0.49; p =0.482) or BSI-GSI (TO: 0.51 +£0.39; T1: 0.46 & 0.46;
p=0.198) were observed during the lockdown. Longitudinal trends of
all psychopathological domains are shown in Fig. 1.

Furthermore, greater pre-lockdown psychopathology was associated
with an increased likelihood of perceiving a deterioration in relation-
ships, quality of sleep and sexual functioning, a worsening of fear of
gaining weight, and increased use of social networks and episodes of
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Table 1

Socio-demographic and lockdown-related environmental conditions divided by
sex, together with comparisons between groups. Continuous variables are
expressed as mean =+ standard deviation, whereas dichotomous variables are
expressed as frequencies and percentages.

Women Men t-test (t)/Chi-
(n=479) (n=192) Square ()2)
Age (years) 33.10+14.07 3495+1399 -1.55

BMI (kg/mz) 21.31+3.24 23.87 £3.02 —9.13%**

Graduates 279 (58.2) 122 (63.5) 1.60

Not working 263 (54.9) 82 (42.7) 8.16%*

Having a partner 336 (70.1) 137 (71.4) 0.10

Being unable to see the 147 (30.7) 48 (25.0) 2.15
partner

Living alone 46 (9.6) 30 (15.6) 4.95*

Having a loved one with 37 (7.7) 20 (10.4) 1.28
COVID-19

Reporting a moderate to 151 (31.6) 46 (24.1) 1.22
severe economic damage
because of COVID-19
pandemic

Not having left home in the 145 (30.3) 35(18.2) 10.13%*
last 7 days

BMI = Body Mass Index.

" p<0.05;

"™ p<0.01;

“* p<0.001.

overeating (Table 2).

Finally, pre-lockdown general psychopathology significantly pre-
dicted COVID-19-related post-traumatic symptomatology at follow-up
(Fig. 2). In particular, for each one-unit increase in the pre-lockdown
BSI-GSI scores, subjects had 12.70 times higher odds to exhibit
COVID-19-related IES scores compatible with PTSD at the in-lockdown
follow-up (95% CI: 3.24-49.81, p < 0.001).

3.2. Cross-sectional observation performed during lockdown

Only two of the participants (0.3%) reported a confirmed COVID-19
diagnosis. The descriptive statistics concerning the psychopathology
measures at T1 are reported in Table S1 of Supplementary Materials.
Table 2 shows the frequencies of different areas of self-perceived dete-
rioration due to COVID-19 pandemic. Table 2 also shows the associa-
tions of subjectively perceived deteriorations with in-lockdown
psychopathology and lockdown-related conditions. General psychopa-
thology was associated with worsening relationships with relatives, in-
crease in household arguments, overeating, fear of getting fat, use of
social networks and medication against stress, and deterioration of the
quality of sleep (Table 2). The IES-R Hyperarousal subscale was posi-
tively associated with a self-perceived increase in the use of social net-
works, and with the worsening of sexual function and sleep (Table 2).
Furthermore, the intensification of overeating and fear of getting fat
positively correlated with IES-R Avoidance subscale. Regarding the
lockdown-related environmental conditions, the perception of having
had moderate to severe economic damage was associated with increased
social-networking, worsening of sleep and sexual functioning (Table 2).
Furthermore, economic damage was associated with increased fear of
getting fat (Table 2). Having a partner was negatively associated with
worsening of relationships with relatives, increase in household argu-
ments, social networks use, overeating and fear of getting fat (Table 2).
Conversely, being unable to see the partner was positively associated
with most of the aforementioned conditions, and with the resort to
medications against stress (Table 2). Finally, having a loved one with
COVID-19 was associated with worsening of family relationships
(Table 2).
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Fig. 1. Longitudinal course of psychopathological features. Statistically significant variations are highlighted as following: ** =p < 0.01; *** =p < 0.001.
BSI = Brief Symptom Inventory; GSI = Global Severity Index.

Table 2

Data on self-perceived variations induced by COVID-19 pandemic divided by sex, together with comparisons between groups and psychopathological and lockdown-

related correlates.

Women Men Chi-square Predictors (OR with 95% CI)

(n=479) (n=192) (2 Psychopathological correlates Psychopathological correlates Lockdown-related
assessed pre-lockdown (TO, assessed in-lockdown (T1, n = 671) environmental conditions
n=130) (n=671)

Worsened relationship 103 (21.5) 21 (10.9) 10.16** BSI-GSI: 3.43 [1.45-8.12]** BSI-GSI: 2.30 [1.63-3.24]*** Having a partner: 0.17
with relatives [0.07-0.41]%**
Being unable to see the
partner: 2.78 [1.08-7.17]*
Having a loved one with
COVID-19: 2.52
[1.16-5.47]*
Intensification of 88 (26.0) 13 (12.6) 8.04* BSI-GSIL: 2.32 [1.59-3.39]""* Having a partner: 0.25
household [0.12-0.55]%**
arguments Living alone: 0.15
[0.03-0.70]*
Being unable to see the
partner: 2.30 [1.06-5.01]*
Worsened quality of 228 (47.6) 51 (26.6) 24.97* BSI-GSI: 4.88 [1.90-2.51]"* IES-HY: 3.42 [2.20-5.30]"** Economic damage: 2.14
sleep BSI-GSI: 1.53 [1.09-2.15]* [1.24-3.68]**
Worsened sexual 161 (33.6) 63 (32.8) 0.04 BSI-GSI: 3.47 [1.49-8.10]"* IES-HY: 1.82 [1.23-2.70]** Economic damage: 3.40
functioning [1.94-5.95]***
Increased overeating 108 (22.5) 24 (12.5) 8.76* BSI-GSI: 5.32 [1.92-4.74]** IES-AV: 1.53 [1.02-2.28]" Not having left home: 1.91
[1.03-3.55]*
BSI-GSI: 3.78 [2.61-5.49 Having a partner: 0.29
[0.13-0.63]**
Being unable to see the
partner: 2.33 [1.04-5.25]*
Increased fear of 245 (51.1) 58 (30.2) 24.27%%* BSI-GSI: 3.13 [1.37-7.16]** IES-AV: 1.55 [1.09-2.20]* Having a partner: 0.35
getting fat [0.17-0.71]**
BSI-GSI: 3.24 [2.19-4.79]*** Economic damage: 1.81
[1.00-3.25]*
Increased resort to 17 (7.5) 1(1.7) 2.58 BSI-GSI: 4.29 [2.10-8.73]""* Being unable to see the
drugs against stress partner: 5.91 [1.44-24.26]*
Increased use of social 305 (63.7) 113 (58.9) 1.36 BSI-GSI: 2.84 [1.16-6.96]* IES-HY: 1.75 [1.15-2.68]* Having a partner: 0.30

networks

BSI-GSI: 1.58 [1.09-2.27]*

[0.15-0.61]**

Being unable to see the
partner: 2.32 [1.15-4.68]*
Economic damage: 2.23
[1.19-4.17]*

AV = Avoidance; BSI-GSI = Brief Symptom Inventory-Global Severity Index; CI = Confidence Interval; IES = Impact of Event Scale; HY = Hyperarousal; IN = Intrusion;

OR = Odds Ratio.
" p<0.05;
" p<0.01;
" p<0.001.
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Fig. 2. Scatter plot illustrating the relationship between pre-existing (pre-
lockdown) general psychopathology and COVID-19-related post-traumatic
stress symptoms.

BSI-GSI = Brief Symptom Inventory-Global Severity Index; IES =Impact of
Event Scale.

4. Discussion

To the best of our knowledge, this is one of the first studies which
attempted to evaluate the psychopathological impact of COVID-19
outbreak in the Italian population, adopting both a longitudinal com-
parison of pre vs post lockdown psychopathological distress and a cross-
sectional evaluation performed during lockdown. Overall, the present
study confirmed that COVID-19 pandemic significantly impacted on
various aspects of mental health and daily living [12,38-41].

For the first time, the longitudinal design allowed to describe an
opposed trend of internalizing symptomatology and interpersonal
distress. Indeed, on one side, phobic anxiety and depressive symptoms
increased during lockdown, as previously observed by other studies
[24-26], whereas on the other hand interpersonal sensitivity and
paranoid ideation resulted to be decreased, underlying a kind of “posi-
tive” effect of social isolation for some persons. These results are in line
with a previous study, which observed lower interpersonal sensitivity
and paranoid ideation in subjects who were forced into isolation during
COVID-19 quarantine, compared to those who could leave the house
[42]. Accordingly, it might be speculated that for vulnerable persons,
reduced social stressors might reduce paranoid ideation [43,44].
Regarding the study of risk factors for deterioration of mental health
during lockdown, the advantage of a longitudinal design allowed to
demonstrate that persons with pre-existing psychopathological traits
were more likely to perceive a deterioration of their mental status. In
particular, the odds of developing severe COVID-19-related post-trau-
matic symptomatology increased by 12.70 times for each BSI-GSI point
obtained before the spread of COVID-19 pandemic. Moreover, pre-
existing psychopathology resulted to be associated with a higher prob-
ability of perceiving COVID-19 pandemic-induced deteriorations in
different areas of daily living, including relationships with family
members, quality of sleep, sexual satisfaction, overeating, fear of getting
fat, and use of social networks, confirming previous observations [45].

The cross-sectional survey showed that several self-perceived de-
teriorations of daily living and environmental conditions were associ-
ated with general and post-traumatic psychopathology during
lockdown. In particular, economic damage was one of the most relevant
predictors of self-perceived deteriorations in various areas of daily living
and mental health, including deterioration of relationships, sleep quality
and sexual functioning, confirming previous observations [46,47]. As
for romantic relationships, having a partner was a protective factor
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against self-perceived deteriorations, as observed by Taylor et al. during
the first outbreak of equine influenza [48]. However, being unable to see
the partner was associated with increased relational conflicts, over-
eating, use of social media and use of drugs to manage stress. Regarding
the associations between psychopathology and self-perceived de-
teriorations, particular attention deserves the relationship between post-
traumatic stress symptoms and overeating, which can be interpreted as a
dysfunctional coping strategy to manage aversive emotional states rising
from the isolation of the quarantine [4]. Furthermore, post-traumatic
symptoms were predicted also by the use of social media. Social
media were described as the prior source of information during the
lockdown [49,50]. Thus, the overwhelming information regarding
COVID-19 pandemic might perpetuate the sense of danger and uncer-
tainty among persons [51]. On the opposite, the lack of clarity of media
and the scarce transparency from health and government officials might
increase the sense of fear [9,13,41].

The results of the present study should be considered in the light of
some limitations: first of all, despite the efforts of recruiting a hetero-
geneous sample, the online survey limited the age range of the included
persons; therefore, the conclusions may not be generalized to the wider
population. The sample size for the longitudinal study is small, and the
number of analyses performed may have increased the possibility of
Type I errors. A large proportion of information was obtained through
self-reported questionnaires. The questionnaire used to investigate
lockdown-related environmental conditions and self-perceived varia-
tions did not collect information on adherence to COVID-19 protective
behaviours and did not contain validated measures; moreover, since
some items were formulated to only investigate negative variations, it is
plausible that they were directionally biased. Furthermore, these items
were dichotomized to avoid over-parameterization of statistical models,
and this process could have led to a loss of data. Finally, a pre-lockdown
assessment of psychiatric diagnosis or therapy was not available.

In conclusion, the COVID-19 pandemic should be considered as a
novel form of stressor or traumatic experience, with different psycho-
pathological consequences as compared with other natural disasters,
such as earthquakes, tsunamis or wars [33]. In particular, the present
study demonstrated peculiarities in psychopathological consequences of
the lockdown with opposite trends of internalizing symptoms (i.e.
phobic anxiety and depression), paranoid symptoms and interpersonal
distress. Moreover, the present study identified subjects with pre-
existing psychopathology as more vulnerable to the worse outcome
associated with lockdown, particularly in terms of post-traumatic
symptomatology. Finally, the economic insecurity was associated with
a worse psychopathological outcome, confirming the importance of
providing adequate support to people in precarious economic
conditions.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jpsychores.2020.110328.
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