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The enemy who sealed the world: Effects quarantindue to the COVID-19 on sleep

guality, anxiety, and psychological distress in thétalian population.

Background

The 2019 Coronavirus Disease (COVID-19) pandemis hacome a global health
emergency. The extreme actions aimed to reduce wiffusion have profoundly changed
the lifestyles of the Italian population. Moreovdear of contracting the infection has
generated high levels of anxiety. This study aintednderstand the psychological impact of
the COVID-19 outbreak on sleep quality, general ieliyx symptomatology, and
psychological distress.

Methods

An online survey collected information on socio-agraphic data and additional
information concerning the COVID-19 pandemic. Farthore, sleep quality, sleep disorders,
generalized anxiety symptoms, psychological distresd post-traumatic stress disorder
(PTSD) symptomatology related to COVID-19 were assd.

Results

This study included 2291 respondents. The res@t®aled that 57.1% of participants
reported poor sleep quality, 32.1% high anxiety,8%d high distress, and 7.6% reported
PTSD symptomatology linked to COVID-19. Youth andmen, those uncertain regarding
possible COVID-19 infection, and greater fear ofedi contact with those infected by
COVID-19 had an increased risk of developing slédisfurbances, as well as higher levels of
anxiety and distress. Finally, a significant relaship between sleep quality, generalized
anxiety, and psychological distress with PTSD sym# related to COVID-19 was
evidenced.

Conclusions

Our findings indicate that the COVID-19 pandemiqegrs to be a risk factor for sleep
disorders and psychological diseases in the Itgtiapulation, as previously reported in
China.

These results should be used as a starting pomffuither studies aimed to develop
psychological interventions to minimize the briefdalong-term consequences of the
COVID-19 pandemic.

Keywords: COVID-19; Pandemic; Coronavirus; Generalized ayxiecGAD; PGWBI;
psychological well-being; Post-Traumatic Stressoler; PTSD; Sleep quality.



The enemy who sealed the world: Effects quarantindue to COVID-19 on sleep quality,
anxiety, and psychological distress in the Italiapopulation.

1.1 Introduction

The novel severe acute respiratory syndrome comusga® (SARS-CoV-2), known as
Coronavirus disease 2019 (COVID-19), was first tdiexd in December 2019 in the city of
Wuhan, located in central China [1]. At the endD&Ecember 2019, COVID-19 began to
spread rapidly on a global scale. At the beginmohégebruary 2020, a massive outbreak of
the infection was reported in Italy. Moreover\tquickly became one of the countries with
the highest COVID-19 infection and victim rates. ésApril 8" 2020, more than 139.442
Italians have been infected by COVID-19, and apjpnaxely 17.669 haveied [2].

On March 8th, the Italian Government implementettaaxdinary measures to limit
viral transmission and to minimize contact with pleoinfected by COVID-19. The Italian
population has been subjected to a substantiabgb@rfi social isolation with a restriction of
movements, in some cases characterized by a fonaatlatory quarantine. Social distancing
measures have also been imposed. Many people eavedetained at home, allowing them
to go to work only if their physical presence waehed essential. Leaving home is only
allowed if strictly necessary.

These extreme rules profoundly changed lifestyled aocial relationships and,
together with the fear of contracting the infectibave probably generated profound levels of
anxiety. Therefore, it is reasonable to specul&i@ fpsychological conditions may be
compromised during the COVID-19 outbreak, not anlyhe population directly affected by
the virus but also in the general population. Uapéat experiences and their related
psychological distress would strictly connect wile perception of constrained freedom as a
consequence of the quarantine [3]. Although thesmes adopted have been fundamental to
reduce the outbreak of the virus, they may havegla psychological cost for the population
that should be noted [4].

Previous studies reported a negative impact onntieatal health of those who
underwent unexpected events, which could culmimapst-traumatic symptomatology [5].
Traumatic events, such as those related to theakread of unknown epidemics [3,6],

generate psychological distress and anxiety symgtavhich impact sleep qualify]. These



diseases may represent the first signs of the dprednt of more severe symptoms, which
could culminate in the onset of post-traumaticsstrdisorder (PTSD).

Researches on the COVID-19 pandemic are still dbsethe Italian population.
However, several studies conducted in China orC¥ID-19 epidemic confirmed the role
of both medical impacts of the infection and rasgd measures on psychological
dimensions, sleep quality, well-being, as well agercomplex syndromes (eg, PTSD) [8,9].
Accordingly, this study is aimed to take a briebkointo the psychological cost of the
COVID-19 emergency on the Italian population fordedisolation and social distancing.
Specifically, sleep quality, generalized anxietgyghological distress, and the risk of PTSD
have been investigated.

2.1 Material and Methods

2.1.1 Study design and participants

A web-based cross-sectional survey, broadcasteddhrdifferent platforms and mainstream
social-media, was used to collect data in thedtapopulation. The survey was enabled from
March 18th to April 2nd. A brief presentation infieed the participants about the aims of the
study, and electronic informed consent was reqdefsten each participant before starting
the investigation. The survey took approximatelyn3@ to complete. A short questionnaire
collected information on some demographic and COY® related information.
Standardized questionnaires to evaluate psychabgimensions were administered. To
guarantee anonymity, no personal data, which callikdv the identification of participants,
was collected. Due to the aim of the current redednraving at least 18 years was the only
inclusion criterion adopted. The study was condiliateaccordance with the Declaration of
Helsinki and was approved by the Ethics Committe¢he Department of Dynamic and
Clinical Psychology, “Sapienza” University of Rom@rotocol number: 0000266).
Participants could withdraw from the survey at ampment without providing any
justification, and no data were saved. Only dabanfiquestionnaires that had a complete set
of participant responses were considered. In s@% 8f respondents (2.291 participants out
of 2.332) that started the questionnaires completedvhole survey and were considered for
the statistical analyses.

2.1.2 Outcomes

Demographic COVID related information: to collect data on gender, age, education,
occupation, and region of origin, a questionnaireluding demographic information was

administered. A section aimed to evaluate contact©VID-19 infection was included.



Generalized Anxiety Symptoms: the General Anxiety Disorder questionngi@AD-7)
[10] was administered. The GAD includes 7 items onpeift Likert scale ranging from 0
(never) to 3 (nearly every day). The total scomreges from O to 21, with higher scores
indicating more severe functional impairments asesult of anxiety. For this study, we
defined a GAD-7 total score of 10 points or higasran index of the presence of generalized
anxiety symptoms [11].

Psychological Well-Being: to measure general psychological well-being orress,
the Psychological General Well-Being questionnér@&WB) was adopted [12]. The PGWB
consists of 22 items, divided into six dimensioAaxiety, Depressed mood, Positive well-
being, Self-control, General health, and VitaliBesponses are given on a 6-point Likert
scale ranging from 0 to 5. The total score ranga® 0 to 110. A global score and measures
for each dimension are calculated, with higher agandicating greater well-being. In our
study, PGWB scores lower than 60 indicated a hitghezl of distress according to Chassany
et al., [13]

Seep Quality: sleep characteristidsave beerassessed through tiattsburgh Sleep
Quality Index (PSQI) [14], an 18-item questionnaised to measure sleep quality. The PSQI
includes items evaluating sleep quality, sleep tiuma sleep latency, habitual sleep
efficiency, sleep disorders, the use of sleepingioations, and daytime dysfunctions. Each
dimension scored between 0-3, with a total scanging from 0-21. Higher scores indicate
lower sleep quality. A global PSQI score highemttapoints indicates poor sleep quality
[14]. Moreover, to analyze variables not considdrgdhe PSQI, we included in the survey
some items focused on assessing sleep fragmen(atierruptions of sleep during the night),
nap duration, the percentage of sleep efficiendytha total sleep time in minutes.

COVID-19 as a risk factor for PTSD occurrence: PTSD related to COVID-19
(COVID-19-PTSD; a modified version of PTSD Checkir DSM-5; PCL-5) [15] is a self-
reported questionnaire designed ad hoc to assesgisgymptoms concerning the COVID-
19 emergency, similar to PTSD symptoms, accordin®$M-5 criteria.The questionnaire
includes 19 items structured on a 5-point Likedlsdqfrom 0= not at all to 4= extremely).
The psychometric qualities of this questionnairaligate a monofactorial structure,
explaining 49% of the variance and a Cronbaaleégjual to 0.94 [16] .

2.1.3 Satistical Analysis

Descriptive analyses were conducted to describedéimeographic characteristics, as

well as COVID-19 related aspects in the Italian ydapon, considering the different Italian

territorial areas involved in the emergency (No@kentre, South).



The Student’s t-test was used to compare our datsleep quality, generalized
anxiety, and psychological distress with data frtme general population, considering
previous studies. Specifically, our data on sleaplity were compared with Curcio et al.
[14], results on PSQI, scores of GAD-7 were compavih the data reported by Lowe et al.
[11], and PGWB indices were confronted with those reyabbty Chassany et al., [13].

Analyses of Variance (ANOVASs) were performed to lexp the different potential
degree of the impact of the COVID-19 among theidtakerritorial areas. The differences
among the North Italy, Centre Italy, and Southyltakre evaluated by considering the sleep
quality (PSQI indices, sleep fragmentation, napatian, sleep efficiency percentage, and
total sleep time), the general anxiety symptomatpl(GAD-7), and psychological distress
(Anxiety, Depressed mood, Positive well-being, Selfitrol, General health, Vitality,
General Well-Being by the PGWB).

The prevalence of low sleep quality, generalizexiedy, and psychological distress
were reported, and logistic regressions were pesdr to explore the influence of
demographic factors and contact with COVID-19 irtedmining risk for sleep quality,
anxiety, and distress in our sample.

A regression model was performed to explore the i sleep quality, general
anxiety, and psychological distress on the COVID{i@st-traumatic symptomatology
assessed by the COVID-19-PTSD questionnaire. Ath deere analyzed using Statistical
Package for Social Sciences (SPSS) version 24.0Sgatdstica 10.0. P-values of less than
0.05 were considered statistically significant.

3.1 Results

3.1.1 Demographic characteristics

The characteristics of participants are shown ibl§ 4.

In sum, 2.291 individuals completed the questiormsai580 (25.3%) were men, and 1.708
(74.6%) were women and the mean age of the paatitspwas 30.0 years (SD: 11.5 years;
age range: 18-89). The most represented age raagel®+29 years (68.6%). Most of the
participants (1.136; 49.6%) received a high schedlication and were students (1.073;
46.8%) or employees (688; 30.0%). The respondentstent locations were sorted

considering territorial area: North (23.6%), Cer{#6.1%), and South (51.3%) of Italy. Most
of the participants live in urban areas (937; 40.9%th a number of inhabitants between
10.000 and 100.000.

Among all respondents, only 9 (0.4%) were infeodgth COVID-19, and 40 (1.7%) were

certain that they had had close contact with imhligis suspected to have contracted a



COVID-19 infection (see table 1). Of the overalhgde, 112 respondents (4.9%) and 177
(7.7%) respectively knew people dead and inpatieniistensive care units (ICU) because of
COVID-19.

[Insert Table 1 about here]
3.1.2 Comparisons with data from the general population of sleep quality, generalized
anxiety symptoms, and psychological distress during the COVID-19 epidemic.
The comparisons of sleep quality, generalized ayagmptoms, and psychological distress
during the COVID-19 epidemic in the Italian popidatare presented in Table 2.
Considering PSQI indices, sleep latency (t= 2.340®5) significantly differs from of the
general population [14], indicating greater diffiguin sleep onset in our sample.
GAD-7 scores appear to be higher in our sample epetpto data from the general
population (t= 45.4; p< 0.0001) of Lowe et al. [14$ well as psychological distress assessed
by the PGWB indices (t> 8.35; p< 0.0001) compace@liassany et al's data [13].

[Insert Table 2 about here]
3.1.3 Differences in sleep quality, generalized anxiety symptoms, and psychological distress
among North, Centre, and South Italy.
Table 3 presents the group differences in sleepactexistics and psychological dimensions,
considering North, Centre and South Italy.
Considering Sleep Quality assessed by the PSQijfisant differences were reported in
habitual sleep efficiency §B.ss= 3.55; p< 0.0511°=0.003), use of sleep medication fss
6.00; p< 0.01; °=0.01) and PSQI total score,(bss= 4.84; p< 0.01; w=0.004). Moreover,
significant differences were highlighted in sleepgimentation (528 5.88; p< 0.003p°=
0.01), percentage of sleep efficiency {lss= 3.41; p< 0.05; =0.004) and diurnal naps
(F2.2285 8.38; p< 0.0001;1F=0.01).
Generally, people from North Italy reported the si@leep quality compared to people from
South lItaly, specifically considering habitual gleefficiency (p< 0.05), use of sleep
medication (p< 0.01), PSQI total score (p< 0.0lixtlkermore, a higher sleep fragmentation
index (p<0.001), a low percentage of sleep efficye(p< 0.01), and shorter nap times (p<
0.01) were reported in respondents from North l@ynpared to respondents from South
Italy.
People from Centre Italy reported low sleep qudjty 0.05), higher use of medication (p<
0.01), and lower naps time (p< 0.0001) compareitidse who live in the South of Italy. No
differences were reported between people from Narttd Centre Italy, except for sleep

fragmentation (p<0.05) with the worst conditiorNorth Italy.



Significant differences were reported between idigls from North, Centre, and South
ltaly considering the General Health subscale OB F> 2.5 3.04; p< 0.05; ¢ = 0.003).

In particular, North Italian respondents showed therst perception of general health
compared to South Italian respondents (p< 0.01pther differences were significant.
Considering GAD (F<1; p=0.64) and PTSD {kss= 1.47; p< 0.22) no significant differences
were found (see Table 3).

[Insert Table 3 about here]

3.1.4 Prevalence and risk factors of deep disorders, generalized anxiety symptoms, and
psychological distress during the COVID-19 epidemic
The prevalence of poor sleep quality, generalizeriedly symptoms, and psychological
distress stratified by gender, age, territoriabar&nowledge of people affected by COVID-
19, and loneliness in social isolation experierreesaown in Figure 1.
The overall prevalence of low sleep quality, highneralized anxiety symptoms, and
psychological distress were 57.1%, 32.1%, and 41t8%pectively.
Logistic regressions showed that the risk of sidisprders was higher in women (OR= 1.75;
95% Cl= 1.45-2.13), those unemployed (OR= 1.34 % 95I= 1.02-1.70), those living in
North Italy (OR= 1.24; 95% Cl= 1.01-1.53), thosecartain regarding direct contact with
individuals infected by COVID-19 (OR= 1.21; 95% C1:02-1.45), and those who knew
people that died because of COVID-19 (OR= 1.62; 96% 1.08-2.43). Considering
generalized anxiety symptomatology, being femalR£Q.87 ; 95% Cl= 2.27-3.64), younger
than 30 years (OR= 1.47; 95% CIl= 1.08-2.01), hawrgpst graduate title in a health care
profession (OR= 3.00; 95% Cl= 1.22-7.39), and kingwpeople who died because of
COVID-19 (OR= 1.51; 95% CIl= 1.02-2.22) appearedb® risk factors. Higher risk of
psychological distress was linked to being fem@&£ 3.05; 95% Cl= 2.46-3-79), a range
age between 18 and 30 years (OR= 1.52; 95% CI=2.(3), uncertainty regarding possible
COVID-19 infection (OR= 1.26; 95% CIl= 1.04-1.52)danncertainty (OR= 1.28; 95% CI=
1.07-1.52) or certainty about direct contact widople infected by COVID-19 (OR= 1.88;
95% CI=1.00-3.53) (See table 4).

[Insert Figure 1 about here]

[Insert Table 4 about here]
3.1.5 Prevalence and variables associated with PTSD COVID-related symptoms



Considering all respondents enrolled in this stutly3 reported a high level of PTSD
COVID-related, with a score higher than 1.5 stadddeviations from the mean scores,
indicating a prevalence of PTSD symptomatologyhia sample of 7.6%.
The linear regression analysis, adjusted for geralge and the mean of the days spent in
guarantine by the respondents revealed a signifipeedictive role (E2206= 806.76; p<
0.0001; R= 0.68; Adjusted B= 0.68) of sleep quality, generalized anxiety asgcpological
distress toward COVID-19-PTSD scores (see Table 5).

[Insert Table 5 about here]

4.1 Discussion

The rapid human-to-human transmission of COVID-1&s hgreatly influenced
national and international policies. To the bestoof knowledge, our study is the first to
report the psychological effects of the COVID-19eggency in Italy, approximately two
months after the Sars-COVID-2 outbreak and one mafter mandatory strict isolation and
social distancing dispositions of the Italian Gaweent. These severe measures were taken
to avoid further spread of the COVID-19 epidemicluding the request to isolation at home
for both people infected by the virus and peopltheut infection, prohibiting all gathering
activities, and mandating the wearing of surgicakks in public places. As this is the first
instance in ltaly that such contention measuresaeiopted, this study aimed to document
the well-being of the Italian population forced qaarantine through the context of sleep
quality, generalized anxiety symptoms, and psydjiold distress.

The results revealed that 57.1% of the respondexperienced poor sleep quality,
32.1% had high levels of generalized anxiety symmsto41.8% experienced psychological
distress, and 7.6% reported relevant PTSD symptdogt linked to the COVID-19
diffusion. Studies on the Italian population unaexti a 30% prevalence of sleep problems
[17], with 10.3% anxiety disorders [18], and 29.8Kperiencing psychological distress[19].
However, the use of various questionnaires to agbese psychological dimensions and the
different samples in the studies made a statistoahparison impossible. Howevat, is
possible to observe that our results showed a awiisly worse psychological condition
during the actual emergency. Finally, it is impb&sito differentiate whether the results are
attributable to the fear of the epidemic or thetrretsve measures imposed by the Italian
government.

Characteristics of the sample (eg, younger ageglfemale, having uncertainty about

the possibility of contracting the infection by CD#19, or having had direct contacts with



people infected by COVID-19) appear to relate witlore psychological conditions.
Individuals with these characteristics are morellikto develop sleep problems, anxiety
symptomatology, and psychological distress, sintitawhat has been reported in previous
studies on the COVID-19 or the SARS outbreak [2D,21

The results of the present study have shown thabtw of three Italians had disturbed
sleep during the COVID-19 outbreak, although thepgarison with previous data from the
general population underlined significant differesiconly in sleep latency and daytime
dysfunctions. However, significant differences weeported in sleep quality considering
Italian territorial areas with a worse status inrtRdtaly, according to the most widespread
and the highest number of deaths due to COVID-1%im Italian territorial area. Extensive
research has documented the importance of slesgsiaring neurobehavioral functions and
many psychological aspects, including emotion ragom, depression, and anxiety [22].
Moreover, other psychological conditions, such &SP and other stress-related disorders,
are significantly associated with an impairmensleep quality [7,22]. Reduced sleep quality
negatively affects life satisfaction, health statsscial, and emotional domains [23,24].
Additionally, studies have reported an associahetween poor sleep quality and high risk of
falls, infections, or the cold virus as a conse@eeof a reduction of the immune response
[25]. Therefore, investigating sleep quality durihg COVID-19 pandemic became critical to
estimate the psychological well-being of the Ital@opulation. Although it should be noted
that further studies are needed.

Considering other psychological variables, one authree Italians showed higher
generalized anxiety symptoms, and two out of fiadidns perceived psychological distress
and lower well-being during the COVID-19 pandemis reported by studies on natural
disasterswar crisis,and other epidemic emergencies [26,28], thesetsihsaare associated
with high levels of anxiety and distress, whichresgnt some of the precursors of the PTSD
onset. In our sample, these results have beenrswdi Sleep quality, generalized anxiety,
and psychological distress were associated with DPBE$mptomatology. Our findings
confirmed the results of previous studies on theriy role of disturbed sleep in contributing
to the development of PTSD symptoms [29]. Moreowse confirmed the results of
preceding studies on the Chinese population whortegp high concomitance of sleep
disturbance, psychological distress, and anxiethengeneral population during the COVID-
19 outbreak, with an increased risk of PTSD ocauwee [20,30]. Although further
longitudinal studies are necessary, the presenings make us worry about the possible

development of PTSD in the Italian population copusnt to the COVID-19 emergency.



To better understand the current Italian status, am of this study was to compare
our data with previous ones reported by researohethe general population and collected
under usual conditions [11,13,14]. Our results,ea&pected, indicated poor sleep quality,
higher levels of generalized anxiety, and higheycpslogical distress in the Italian
population involved in the COVID-19 emergency. Altigh these results should be
considered with caution, given some characterigifche samples considered, they further
confirm the stressful impact of the COVID-19 panderon the well-being of the Italian
population. The uncertainty of the epidemic progi@s, together with the restrictive
measures adopted by the Italian Government, isrggursgher psychological pressure due to
the fear that the epidemic is hard to control. Ha first few weeks alone, the COVID-19
pandemic has already had dangerous effects ortal@nl population. Our findings suggest
that symptoms highlighted above can be a potet fagtor for the development of
psychological diseases as previously reported Her @hinese population and accordingly
with other studies on epidemic and quarantine doonrdi [3,31-33].

Considering the perception and the effects of t@a/(D-19 epidemic in the different
territorial areas, people who reside in North Itagnsidered the principal Italian core of the
emergency, characterized by the highest numbenfettions and deaths [2], compared to
Centre and South Italy, reported the worst sleeglityuand psychological symptomatology.
These results are consistent with a study aboupsliehological impact of the SARS, which
demonstrated that residents in the region withhigk prevalence of SARS cases have shown
higher psychological consequences and were promkevelop PTSD symptomology [34].
People living in high infection-prevalent locatiopsrceive themselves to be at higher risk of
infection, as confirmed by the low general healrception reported in the PGWB.
Conversely, the lockdown of the transport hub dedaverload of the public health system in
most cities of North Italy could have led to a daéntal psychological impact on residents
impacting on sleep quality and psychological symptology. Yet, this relationship has not
been clarified. Some studies suggested that pedpbewere repeatedly exposed to traumatic
events were prone to suffering from many psychaligproblems [35]. Other researchers
found no relationship between the prolonged exposarcritical events and the gravity of
psychological symptoms [36] considering exposuregmemics [37]. As stated previously,
further studies are needed to explore the psychadbdistress associated with the exposure
history of epidemics, considering the restrictiveasures adopted to contain the contagion.

Although the findings of the current study appesevant in the current COVID-19

emergency, some limitations need to be considdtiest, the data and results were derived



from a cross-sectional design, making causal infae challenging. In addition, the adoption
of the online survey limits the generalizability thie results, although it currently represents
the best solution for data collection in times ofial distancing. Accordingly, a recruitment
bias emerged in our sample, which is characteiigea high number of young adults, mainly
students, and women. This aspect should be coesiderthe interpretation of the results.
Especially those variables that were compared widvious data collected on the general
population, because these characteristics coulcads®ciated with an increased risk of
psychopathological conditions. The risk factorslgses have also suggested it. Moreover,
some aspects (eg, younger age or being femalejl tavle affected the individual responses
to the actual emergency. Considering the statlsticaparisons with the general population
data, the absence of percentage data on the coesidenensions in the general population
did not allow us to compare our percentages inrfestigated diseases with the prevalence

of sleep disturbance, generalized anxiety, andipdggical distress in the general population.

5.1 Conclusion

Previous studies have shown that the epidemicsidfuof viral diseases (eg, SARS,
Ebola) can be related to anxiety, depression, afisirsleep disorders, and post-traumatic
stress disorders, not only for the medical impddhe infection but also for the impact of
guarantine measures aimed to reduce the outbrdalA¢Bordingly, studies conducted in
China on the effect of the COVID-19 diffusion oryplsological dimensions and well-being
highlighted similar results [8,9]. This study, ftwe first time, confirmed similar results
considering the Italian population, and investigaseme aspects of the role of extreme
situations on the variables under investigation.

Generally, there is still a lack of relevant reskaon the targeted intervention on
psychological aspects during the COVID-19 epiderriowever, it should be essential to
increase the number of these studies, not onlhenltilian population but also in the other
countries in which the COVID-19 emergency is spregdThese results appear relevant to
predispose effective psychological interventioncuked on the improvement of the
psychological well-being and in the reduction skrof occurrence of stress-related disorders.

Interventions of this kind are recommended, esfigaansidering vulnerable populations.
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Table 1. Demographic characteristics of the saraptetheir distribution in the Italian territorialems.

Overall Sample North Italy Centre ltaly South ltaly
(N=2.291) (N=541) (N=574) (N=1.176)
Sex, n (%)
Man 580 (25.3) 107 (18.4) 121 (20.9) 352 (60.7)
Woman 1.708 (74.6) 434 (25.4) 451 (26.4) 823 (48.2)
Other 3(0.1) - 2 (66.7) 1(33.3)
Age, n (%)
18-29 years old 1.571 (68.6) 342 (21.8) 374 (23.8) 855 (54.4)
30-49 years old 485 (21.2) 156 (32.2) 130 (26.8) 9 1.0)
>50 years old 235 (10.3) 43 (18.3) 70 (29.8) 1229p
Education, n (%)
Until middle School 99 (4.4) 22 (22.2) 18 (18.2) (59.6)
High School 1.136 (49.6) 265 (23.3) 242 (21.3) ER4)
Undergraduate
Health care 246 (10.7) 49 (19.9) 80 (32.5) 117 (47.6)
Other 660 (28.8) 174 (26.4) 165 (25.0) 321 (48.6)
Post-graduated
Health care 63 (2.7) 10 (15.9) 28 (44.4) 25 (39.7)
Other 87 (3.8) 21 (24.1) 41 (47.1) 25 (28.7)
Occupation, n (%)
Student 1.073 (46.8) 207 (19.3) 272 (25.3) 5944(b5.
Employed 688 (30.0) 227 (33.0) 162 (23.5) 299 3.5
Unemployed 279 (12.2) 52 (18.6) 61 (21.9) 166 (p9.5
Self-Employed 222 (9.7) 50 (22.5) 64 (28.9) 108648
Retired 29 (1.3) 5(17.2) 15 (51.7) 9 (311
Number of inhabitantsin
own city, n (%)
< 2.000 124 (5.4) 28 (22.6) 17 (13.7) 79 (63.7)
2.000-10.000 453 (19.8) 130 (28.7) 81 (17.9) 242 (53.4)
10.000-100.000 937 (40.9) 199 (21.2) 174 (18.6) 564 (60.2)
> 100.000 777 (33.9) 184 (23.7) 302 (38.9) 291 (37.5)
Quarantine Experience, n
(*0)
Alone 234 (10.2) 74 (31.6) 59 (25.2) 101 (43.2)
Others 2.057 (89.8) 467 (22.7) 515 (25.0) 1.0753(62
Infection by the virus
Yes 9 (0.4) 2(22.2) 2(22.2) 5 (55.6)
No 1.707 (74.5) 374 (21.6) 409 (23.6) 951 (54.8)
Do not know 575 (25.1) 192 (33.4) 163 (28.4) 228.33
Direct contact with people
infected by COVID-19
Yes 40 (1.7) 28 (70.0) 6 (15.0) 6 (15.0)
No 1.441 (62.9) 274 (19.0) 337 (23.4) 830 (58.6)
Do not know 810 (35.4) 239 (29.5) 231 (28.5) 3%
Knowledge of people
infected by COVID-19
Yes 550 (24.0) 237 (43.1) 126 (22.9) 187 (30.4)
No 1.741 (76.0) 304 (17.5) 448 (25.7) 989 (56.8)
Knowledge of peoplein
ICU for COVID-19
Yes 177 (7.7) 87 (49.2) 39 (22.0) 51 (28.8)
No 2.114 (92.3) 454 (21.5) 535 (25.3) 1.125 (53.2)




Knowledge of people died

for COVID-19
Yes 112 (4.9) 66 (58.9) 21 (18.8) 25 (22.3)
No 2.179 (95.1) 475 (21.8) 553 (25.4) 1.151 (58.2)

Table 2. Mean and SD of sleep quality, generaletgdymptomatology, psychological distress, and @bV

19-PTSD outcomes in the overall sample and companigth data from general population.

Respondents’ Data General Data t student p
Sleep Quality
PSQ indices'
Self-reported sleep qualit 1.13 (0.73) 0.70 (0.26) 1.86 0.06
Sleep Latency| 1.15 (1.01) 0.40 (0.22) 2.34 <0.05
Sleep Duration 0.62 (0.72) 0.20 (0.13) 1.84 0.06
Habitual Sleep Efficiency, 1.00 (1.08) 0.90 (0.46) <1 0.77
Sleep Disturbance 1.03 (0.55) 0.80 (0.13) 1.32 0.18
Use of Sleeping Medicatior] 0.17 (0.60) 0.00 (0.00) <1 0.37
Daytime dysfunctions 0.60 (0.64) 1.00 (0.00) 1.97 <0.05
PSQ total scorg 5.69 (3.40) 4.00 (0.42) 157 0.11
Symptom of Anxiety (GAD)?
Total 7.61 (5.23) 2.95 (3.41) 45.4 0.0001
Psychological Well-Being (PGWBY
Anxiety 62.50 (21.51) 72.80 (19.18) 14.98 <0.0001L
Depressed Mood 78.88 (16.46) 83.35 (16.43) 8.35 0o
Positive well-being 44.74 (17.58) 62.67 (18.65) 330. <0.0001
Self-Control 69.83 (19.30) 80.27 (18.80) 16.70 €0D
General Health 71.06 (15.94) 75.87 (18.47) 8.52 0@
Vitality 58.13 (19.45) 68.48 (18.32) 16.64 <0.0001
Total Well-being 62.88 (15.69) 72.86 (15.56) 18.49| <0.0001
Post-Traumatic Stress Disorder
Symptomatology (COIVD-19-PTSD)
Total 19.88 (15.88) N/A

'PSQ general data from Curcio et al., 20GAD data from Lowe et al., 20082GWB data from Chassany et

al., 2004.

Table 3. Mean and SD of sleep quality, generaletg8dymptomatology, psychological distress, and @bV

19-PTSD outcomes in the different Italian terriddareas, and ANOVA's results.

North Italy Center ltaly South Italy F p
Sleep Quality
Seep Disorders (PQ)
Self-reported sleep qualit 1.17 (0.75) 1.13 (0.73) 1.10 (0.70) 1.90 0.14
Sleep Latency 1.16 (1.01) 1.20 (1.05) 1.12 (0.98) 1.35 0.25
Sleep Duration 0.68 (0.75) 0.60 (0.69) 0.61 (0.72) 23 0.07
Habitual Sleep Efficiency 1.07 (1.11) 1.04 (1.09) 0.94 (1.06) 3.55 <0.05
Sleep Disturbance 1.04 (0.54) 1.06 (0.53) 1.01 (0.56) 2.24 0.10
Use of Sleeping Medicatio 0.21 (0.70) 0.20 (0.67) 0.12 (0.50) 6.00 <0.01
Daytime dysfunction 0.60 (0.64) 0.65 (0.65) 0.58 (0.64) 2.29 0.10
PSQ total score 5.94 (3.55) 5.88 (3.45) 5.47 (3.29) 4.84 <0.01
Low sleep quality (%) 60.3 58.5 54.9
Seep Quality Items
Sleep Fragmentation index ¢ 1.74 (3.19) 1.42 (2.72) 1.26 (2.48) 5.88 <0.01
Sleep Efficiency (%) 78.42 (15.18) 79.50 (13.85) .350(14.18) 3.41 <0.05
Total Sleep Time (minutes 388.96 (95.59) 398.311(3) 399.08 (87.97) 251 0.08
Diurnal nap (minutes 10.67 (25.05) 9.09 (23.6) 14.28 (28.59) 8.38 <0.001
Symptom of Anxiety (GAD)
Total 7.78 (5.39) 7.49 (5.13) 7.60 (5.20) <1 0.64
High general anxiety 33.4 31.8 318
symptomatology (n%)




Psychological Well-Being (PGWB)
Anxiety 61.3 (22.10) 62.74 (20.44) 62.79 (21.75) 1< 0.56
Depressed Mood 78.82 (16.13) 78.85 (15.58) 78.9D8) <1 0.99
Positive well-being 44.94 (17.41) 44.31 (17.85) 854(17.54) <1 0.79
Self-Control 69.08 (19.35) 70.63 (18.61) 69.79 629. <1 0.41
General Health 69.89 (16.56) 70.60 (15.21) 71.829Q) 3.04 0.05
Vitality 54.54 (19.16) 57.44 (19.44) 58.73 (19.59) 1.17 0.31
Total Well-being 62.34 (15.63) 62.77 (15.07) 63(16.01) <1 0.58
High Distress (%) 42.1 43.2 41.0
Post-Traumatic Stress Disorder
Symptomatology (COIVD-19-
PTSD)
Total 20.89 (16.26) 19.44 (15.13) 19.63 (16.04) 714 0.22
Higher PTSD COVID-19 related 92 6.3 74
symptomatol ogy (%)
Table 4. Results of logistic regression analysis.
Low Sleep Quality High Anxiety Symptoms High Psychiogical Distress
Prevalencesin overall
sample, n (% 1309 (57.1) 735 (32.1) 958 (41.8)
B OR (95% Cl) p B OR (95% CI) p B OR (95% Cl) p
Gender, n (%)
Man Reference Reference Reference
0.56 1.75 (1.45-2.13) <0.00 1.06 2.87 (2.27-3.64) <0.0001 1.12 3.05 (2.46-B.79 <0.000
Woman o1 1
Age, n (%)
18-29 years old|  -0.11 0.89 (0.68- 1.18) 0.44 .3 .47 11.08-2.01) <0.01 42 1.52 (1.14- 2.03) <0.01
30-49 years old.  0.04 1.04 (0.76- 1.43) 0.78 0.25 28 190-1.82) 0.17 .28 1.33(.96- 1.84) 0.08
>50 years old Reference Reference Reference
Education, n (%)
Until middle School Reference Reference Reference
High School| 0.38 1.47 (0.97-2.21) 0.06 -0.3p 003¢- 1.15) 0.17 0.31 1.37(.89-2.10) 0.15
Undergraduate
Other | 0.31 1.36 (0.89-2.07) 0.15] -0.27 0.77 (0.48-1.23 .270 0.25 1.28(.83-1.99) 0.27
Health Care| 0.13 1.14 (0.72-1.82) 0.57 0.01 10089 1.69) 0.99 -0.06 0.94 (0.58-1.53) 0.81
Post-graduated
Other | 0.18 1.20 (0.67-2.13) 0.54 -0.34 0.71 (01383) 0.29 0.31 1.36 (0.75-2.45) 0.31]
Health Care 0.31 1.36 (0.72- 2.57) 0.34 1.10 g10PP-7.39) <0.05 -0.21 0.81 (0.42-1.59) 0.5%
Occupation, n (%)
Student Reference Reference Reference
Employed | -0.01 0.98 (0.81-1.19) 0.88 -0.2p 0.783095) <0.05 -0.29 0.75 (0.62-0.91) <0.011
Unemployed| 0.29 1.34 (1.02-1.7) <0.05 0.1y 1.181%9) 0.23 -0.08 0.92 (0.70- 1.20) 0.53
Self-Employed| -0.08 0.92 (0.69-1.23) 0.5p -0.28 6((7.55-1.04) 0.09 -0.34 0.71 (0.53-0.96) <0.05
Retired | 0.38 1.46 (0.67- 3.18) 0.33 0.03 1.03 (@44) 0.94 -0.45 0.64 (0.29- 1.39) 0.26
Territorial Area
North ltaly | 0.22 1.24 (1.01-1.53) <0.04 0.02 0.97 (0.78-1.20) 0.79 0.05 1.05 (0.85- 1.29) 0.65
Center ltaly| 0.15 1.17 (0.95- 1.43) 0.13 0.08 1.09 (0.88-1.35 450 0.09 1.09 (0.89- 1.34) 0.38
South ltaly Reference Reference Reference
Number of inhabitants, n
(%)
< 2.000 Reference Reference Reference
2.000-10.000| -0.07 0.98 (0.65- 1.47) 0.93 0.26 010384- 2.00) 0.24 0.24 1.27 (0.85-1.90) 0.24
10.000-100.000| -0.17 0.84 (0.57-1.23) 0.37 0.20 2210.81-1.84) 0.34 0.01 0.99 (0.68-1.45) 0.9
> 100.000 | -0.18 0.83(0.56-1.22) 0.3b 0.08 1.08301.56) 0.90 0.04 0.95 (0.65- 1.40) 0.82
Quarantine
Experience, n (%)
Alone | 0.05 0.95(0.72-1.25) 0.7 0.14 1.14 (0.8%1.5 0.37 0.04 1.04 (0.79-1.37) 0.76
Others Reference Reference Reference
I nfection by the virus
Yes | 0.04 0.96 (0.26-3.59) 0.99 0.48 1.62 (0.330)7.8 0.55 1.09 2.96 (0.74-11.88) 0.12




Do not Know | 0.10 1.10 (0.91-1.34) 0.31 0.1 1.10@a1.35) 0.34 0.23 1.26 (1.04-1.52) <0.05
No Reference Reference Reference
Direct contact with people
infected by COVID-19
Yes | 0.19 1.21 (0.64- 2.29) 0.56 0.60 1.82 (0.9%438. 0.06 0.63 1.88 (1.00-3.53) <0.05
Do not Know | 0.20 1.21 (1.02-1.45) 0.0 0.11 1.19301.34) 0.26 0.25 1.28 (1.07-1.52) <0.01
No Reference Reference Reference
Knowledge of people
infected by COVID-19
Yes | 0.17 1.18(0.97-1.43) 0.09 0.13 1.13(0.92-1.29 0.23 0.16 1.17 (0.96-1.42) 0.11]
No Reference Reference Reference
Knowledge of peoplein
ICU for COVID-19
Yes | 0.28 1.32 (0.96- 1.81) 0.08 0.14 1.15 (0.889]L. 0.38 0.15 1.16 (0.85- 1.58) 0.34
No Reference Reference Reference
Knowledge of people died
for COVID-19
Yes | 0.48 1.62 (1.08-2.43) <0.0b 0.41 1.51(1.029.22| <0.05 0.24 1.26 (.86-1.85) 0.22]
No Reference Reference Reference

Table 5.Regression model considering sleep quality (PStl sxore), general anxiety symptomatology (GAD-

7 total score) and psychological distress (PGWABI &®tore) as predictor of COVID-19-PTSD.

0, 0,
Model B Std.Err Beta T Sign (p<) 9|5/0 ¢l 95% Cl
ower upper
PSQIgloball 5 53 0.07 0.14 9.36 0.0001 0.50 0.76
score
GAD-7 global 1.25 0.06 0.41 20.82 0.0001 114 1.37
score
PGWB %'ggf‘e' 037 0.02 -0.36 17.37 0.0001 041 -0.33
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The COVID-19 pandemic isarisk factor for sleep disorders and psychological diseases
Low sleep quality, anxiety, and distress are associated with COVID-19-related PTSD

Y outh and women have a greater risk of developing COVID-19-related sleep disorders and distress
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