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a b s t r a c t

Background: The 2019 Coronavirus Disease (COVID-19) pandemic has become a global health emergency.
The extreme actions aimed to reduce virus diffusion have profoundly changed the lifestyles of the Italian
population. Moreover, fear of contracting the infection has generated high levels of anxiety. This study
aimed to understand the psychological impact of the COVID-19 outbreak on sleep quality, general anxiety
symptomatology, and psychological distress.
Methods: An online survey collected information on socio-demographic data and additional information
concerning the COVID-19 pandemic. Furthermore, sleep quality, sleep disorders, generalized anxiety
symptoms, psychological distress, and post-traumatic stress disorder (PTSD) symptomatology related to
COVID-19 were assessed.
Results: This study included 2291 respondents. The results revealed that 57.1% of participants reported
poor sleep quality, 32.1% high anxiety, 41.8% high distress, and 7.6% reported PTSD symptomatology
linked to COVID-19. Youth and women, those uncertain regarding possible COVID-19 infection, and
greater fear of direct contact with those infected by COVID-19 had an increased risk of developing sleep
disturbances, as well as higher levels of anxiety and distress. Finally, a significant relationship between
sleep quality, generalized anxiety, and psychological distress with PTSD symptoms related to COVID-19
was evidenced.
Conclusions: Our findings indicate that the COVID-19 pandemic appears to be a risk factor for sleep
disorders and psychological diseases in the Italian population, as previously reported in China. These
results should be used as a starting point for further studies aimed to develop psychological in-
terventions to minimize the brief and long-term consequences of the COVID-19 pandemic.

© 2020 Elsevier B.V. All rights reserved.
1. Introduction

The novel severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), known as Coronavirus disease 2019 (COVID-19), was
first identified in December 2019 in the city of Wuhan, located in
central China [1]. At the end of December 2019, COVID-19 began to
spread rapidly on a global scale. At the beginning of February 2020,
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a massive outbreak of the infectionwas reported in Italy. Moreover,
Italy quickly became one of the countries with the highest COVID-
19 infection and victim rates. As of April 8th 2020, more than
139.442 Italians have been infected by COVID-19, and approxi-
mately 17.669 have died [2].

On March 8th, the Italian Government implemented extraordi-
nary measures to limit viral transmission and to minimize contact
with people infected by COVID-19. The Italian population has been
subjected to a substantial period of social isolation with a restric-
tion of movements, in some cases characterized by a formal
mandatory quarantine. Social distancing measures have also been
imposed. Many people have been detained at home, allowing them
to go to work only if their physical presence was deemed essential.
Leaving home is only allowed if strictly necessary.
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These extreme rules profoundly changed lifestyles and social
relationships and, together with the fear of contracting the infec-
tion, have probably generated profound levels of anxiety. Therefore,
it is reasonable to speculate that psychological conditions may be
compromised during the COVID-19 outbreak, not only in the pop-
ulation directly affected by the virus but also in the general popu-
lation. Unpleasant experiences and their related psychological
distress would strictly connect with the perception of constrained
freedom as a consequence of the quarantine [3]. Although the
measures adopted have been fundamental to reduce the outbreak
of the virus, they may have a high psychological cost for the pop-
ulation that should be noted [4].

Previous studies reported a negative impact on the mental
health of those who underwent unexpected events, which could
culminate in post-traumatic symptomatology [5]. Traumatic
events, such as those related to the global spread of unknown ep-
idemics [3,6], generate psychological distress and anxiety symp-
toms, which impact sleep quality [7]. These diseases may represent
the first signs of the development of more severe symptoms, which
could culminate in the onset of post-traumatic stress disorder
(PTSD).

Researches on the COVID-19 pandemic are still absent in the
Italian population. However, several studies conducted in China on
the COVID-19 epidemic confirmed the role of both medical impacts
of the infection and restrained measures on psychological di-
mensions, sleep quality, well-being, as well as more complex syn-
dromes (eg, PTSD) [8,9]. Accordingly, this study is aimed to take a
brief look into the psychological cost of the COVID-19 emergency
on the Italian population forced to isolation and social distancing.
Specifically, sleep quality, generalized anxiety, psychological
distress, and the risk of PTSD have been investigated.

2. Material and methods

2.1. Study design and participants

A web-based cross-sectional survey, broadcasted through
different platforms and mainstream social-media, was used to
collect data in the Italian population. The survey was enabled from
March 18th to April 2nd. A brief presentation informed the par-
ticipants about the aims of the study, and electronic informed
consent was requested from each participant before starting the
investigation. The survey took approximately 30min to complete. A
short questionnaire collected information on some demographic
and COVID-19 related information. Standardized questionnaires to
evaluate psychological dimensions were administered. To guar-
antee anonymity, no personal data, which could allow the identi-
fication of participants, was collected. Due to the aim of the current
research, having at least 18 years was the only inclusion criterion
adopted. The study was conducted in accordance with the Decla-
ration of Helsinki and was approved by the Ethics Committee of the
Department of Dynamic and Clinical Psychology, “Sapienza” Uni-
versity of Rome (protocol number: 0000266). Participants could
withdraw from the survey at any moment without providing any
justification, and no data were saved. Only data from question-
naires that had a complete set of participant responses were
considered. In sum, 98% of respondents (2.291 participants out of
2.332) that started the questionnaires completed the whole survey
and were considered for the statistical analyses.

2.2. Outcomes

Demographic COVID related information: to collect data on
gender, age, education, occupation, and region of origin, a ques-
tionnaire including demographic information was administered. A
section aimed to evaluate contact on COVID-19 infection was
included.

Generalized Anxiety Symptoms: the General Anxiety Disorder
questionnaire (GAD-7) [10] was administered. The GAD includes 7
items on a 4-point Likert scale ranging from 0 (never) to 3 (nearly
every day). The total score ranges from 0 to 21, with higher scores
indicatingmore severe functional impairments as a result of anxiety.
For this study, we defined a GAD-7 total score of 10 points or higher
as an index of the presence of generalized anxiety symptoms [11].

Psychological Well-Being: tomeasure general psychological well-
being or distress, the Psychological General Well-Being question-
naire (PGWB) was adopted [12]. The PGWB consists of 22 items,
divided into six dimensions: Anxiety, Depressed mood, Positive
well-being, Self-control, General health, and Vitality. Responses are
given on a 6-point Likert scale ranging from 0 to 5. The total score
ranges from 0 to 110. A global score and measures for each
dimension are calculated, with higher scores indicating greater
well-being. In our study, PGWB scores lower than 60 indicated a
higher level of distress according to Chassany et al. [13].

Sleep Quality: sleep characteristics have been assessed through the
Pittsburgh Sleep Quality Index (PSQI) [14], an 18-item questionnaire
used to measure sleep quality. The PSQI includes items evaluating
sleep quality, sleep duration, sleep latency, habitual sleep efficiency,
sleep disorders, the use of sleeping medications, and daytime dys-
functions. Each dimension scored between 0 and 3, with a total score
ranging from 0 to 21. Higher scores indicate lower sleep quality. A
global PSQI score higher than 5 points indicates poor sleep quality
[14]. Moreover, to analyze variables not considered by the PSQI, we
included in the survey some items focused on assessing sleep frag-
mentation (interruptions of sleep during the night), nap duration, the
percentage of sleep efficiency and the 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 Checklist
for DSM-5; PCL-5) [15] is a self-reported questionnaire designed ad
hoc to assess specific symptoms concerning the COVID-19 emer-
gency, similar to PTSD symptoms, according to DSM-5 criteria. The
questionnaire includes 19 items structured on a 5-point Likert scale
(from 0¼ not at all to 4¼ extremely). The psychometric qualities of
this questionnaire indicate a monofactorial structure, explaining
49% of the variance and a Cronbach's a equal to 0.94 [16].

2.3. Statistical analysis

Descriptive analyses were conducted to describe the de-
mographic characteristics, as well as COVID-19 related aspects in
the Italian population, considering the different Italian territorial
areas involved in the emergency (North, Centre, South).

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

Analyses of Variance (ANOVAs) were performed to explore the
different potential degree of the impact of the COVID-19 among the
Italian territorial areas. The differences among the North Italy,
Centre Italy, and South Italy were evaluated by considering the
sleep quality (PSQI indices, sleep fragmentation, nap duration,
sleep efficiency percentage, and total sleep time), the general
anxiety symptomatology (GAD-7), and psychological distress
(Anxiety, Depressed mood, Positive well-being, Self-control, Gen-
eral health, Vitality, General Well-Being by the PGWB).

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

A regression model was performed to explore the role of sleep
quality, general anxiety, and psychological distress on the COVID-19
post-traumatic symptomatology assessed by the COVID-19-PTSD
questionnaire. All data were analyzed using Statistical Package for
Social Sciences (SPSS) version 24.0 and Statistica 10.0.

P-values of less than 0.05 were considered statistically
significant.

3. Results

3.1. Demographic characteristics

The characteristics of participants are shown in Table 1.
In sum, 2.291 individuals completed the questionnaires, 580

(25.3%) were men, and 1.708 (74.6%) were women and the mean
age of the participants was 30.0 years (SD: 11.5 years; age range:
18e89). The most represented age range was 18e29 years (68.6%).
Table 1
Demographic characteristics of the sample and their distribution in the Italian territoria

Overall Sample (N ¼ 2.291) North Italy

Sex, n (%)
Man 580 (25.3) 107 (18.4)
Woman 1.708 (74.6) 434 (25.4)
Other 3 (0.1) e

Age, n (%)
18e29 years old 1.571 (68.6) 342 (21.8)
30e49 years old 485 (21.2) 156 (32.2)
>50 years old 235 (10.3) 43 (18.3)

Education, n (%)
Until middle School 99 (4.4) 22 (22.2)
High School 1.136 (49.6) 265 (23.3)
Undergraduate
Health care 246 (10.7) 49 (19.9)
Other 660 (28.8) 174 (26.4)

Post-graduated
Health care 63 (2.7) 10 (15.9)
Other 87 (3.8) 21 (24.1)

Occupation, n (%)
Student 1.073 (46.8) 207 (19.3)
Employed 688 (30.0) 227 (33.0)
Unemployed 279 (12.2) 52 (18.6)
Self-Employed 222 (9.7) 50 (22.5)
Retired 29 (1.3) 5 (17.2)

Number of inhabitants in own city, n (%)
<2.000 124 (5.4) 28 (22.6)
2.000e10.000 453 (19.8) 130 (28.7)
10.000e100.000 937 (40.9) 199 (21.2)
>100.000 777 (33.9) 184 (23.7)

Quarantine Experience, n (%)
Alone 234 (10.2) 74 (31.6)
Others 2.057 (89.8) 467 (22.7)

Infection by the virus
Yes 9 (0.4) 2 (22.2)
No 1.707 (74.5) 374 (21.6)
Do not know 575 (25.1) 192 (33.4)

Direct contact with people infected by COVID-19
Yes 40 (1.7) 28 (70.0)
No 1.441 (62.9) 274 (19.0)
Do not know 810 (35.4) 239 (29.5)

Knowledge of people infected by COVID-19
Yes 550 (24.0) 237 (43.1)
No 1.741 (76.0) 304 (17.5)

Knowledge of people in ICU for COVID-19
Yes 177 (7.7) 87 (49.2)
No 2.114 (92.3) 454 (21.5)

Knowledge of people died for COVID-19
Yes 112 (4.9) 66 (58.9)
No 2.179 (95.1) 475 (21.8)
Most of the participants (1.136; 49.6%) received a high school ed-
ucation and were students (1.073; 46.8%) or employees (688;
30.0%). The respondents’ current locations were sorted considering
territorial area: North (23.6%), Centre (25.1%), and South (51.3%) of
Italy. Most of the participants live in urban areas (937; 40.9%) with a
number of inhabitants between 10.000 and 100.000.

Among all respondents, only 9 (0.4%) were infected with COVID-
19, and 40 (1.7%) were certain that they had had close contact with
individuals suspected to have contracted a COVID-19 infection (see
Table 1). Of the overall sample, 112 respondents (4.9%) and 177
(7.7%) respectively knew people dead and inpatients in intensive
care units (ICU) because of COVID-19.

3.2. 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 anxiety symp-
toms, and psychological distress during the COVID-19 epidemic in
the Italian population are presented in Table 2.
l areas.

(N ¼ 541) Centre Italy (N ¼ 574) South Italy (N ¼ 1.176)

121 (20.9) 352 (60.7)
451 (26.4) 823 (48.2)
2 (66.7) 1 (33.3)

374 (23.8) 855 (54.4)
130 (26.8) 199 (41.0)
70 (29.8) 122 (51.9)

18 (18.2) 59 (59.6)
242 (21.3) 629 (55.4)

80 (32.5) 117 (47.6)
165 (25.0) 321 (48.6)

28 (44.4) 25 (39.7)
41 (47.1) 25 (28.7)

272 (25.3) 594 (55.4)
162 (23.5) 299 (43.5)
61 (21.9) 166 (59.5)
64 (28.9) 108 (48.6)
15 (51.7) 9 (31.1)

17 (13.7) 79 (63.7)
81 (17.9) 242 (53.4)
174 (18.6) 564 (60.2)
302 (38.9) 291 (37.5)

59 (25.2) 101 (43.2)
515 (25.0) 1.075 (52.3)

2 (22.2) 5 (55.6)
409 (23.6) 951 (54.8)
163 (28.4) 220 (38.3)

6 (15.0) 6 (15.0)
337 (23.4) 830 (58.6)
231 (28.5) 340 (42.0)

126 (22.9) 187 (30.4)
448 (25.7) 989 (56.8)

39 (22.0) 51 (28.8)
535 (25.3) 1.125 (53.2)

21 (18.8) 25 (22.3)
553 (25.4) 1.151 (58.2)



Table 2
Mean and SD of sleep quality, general anxiety symptomatology, psychological distress, and COVID-19-PTSD outcomes in the overall sample and comparison with data from
general population.

Respondents' Data General Data t student p

Sleep Quality
PSQ indicesa

Self-reported sleep quality 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 Medication 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 score 5.69 (3.40) 4.00 (0.42) 1.57 0.11

Symptom of Anxiety (GAD) b

Total 7.61 (5.23) 2.95 (3.41) 45.4 0.0001
Psychological Well-Being (PGWB) c

Anxiety 62.50 (21.51) 72.80 (19.18) 14.98 <0.0001
Depressed Mood 78.88 (16.46) 83.35 (16.43) 8.35 <0.0001
Positive well-being 44.74 (17.58) 62.67 (18.65) 30.39 <0.0001
Self-Control 69.83 (19.30) 80.27 (18.80) 16.70 <0.0001
General Health 71.06 (15.94) 75.87 (18.47) 8.52 <0.0001
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

a PSQ general data from Curcio et al., 2013.
b GAD data from Lowe et al., 2008.
c PGWB data from Chassany et al., 2004.
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Considering PSQI indices, sleep latency (t ¼ 2.34; p < 0.05)
significantly differs from of the general population [14], indicating
greater difficulty in sleep onset in our sample.

GAD-7 scores appear to be higher in our sample compared to
data from the general population (t ¼ 45.4; p < 0.0001) of Lowe
et al. [11], as well as psychological distress assessed by the
PGWB indices (t > 8.35; p < 0.0001) compared to Chassany et al.'s
data [13].
3.3. Differences in sleep quality, generalized anxiety symptoms, and
psychological distress among north, centre, and South Italy

Table 3 presents the group differences in sleep characteristics
and psychological dimensions, considering North, Centre and South
Italy.

Considering Sleep Quality assessed by the PSQI, significant dif-
ferences were reported in habitual sleep efficiency (F2,2288 ¼ 3.55;
p < 0.05; h2 ¼ 0.003), use of sleep medication (F2,2288 ¼ 6.00;
p < 0.01; ph2 ¼ 0.01) and PSQI total score (F2,2288 ¼ 4.84; p < 0.01;
ph2 ¼ 0.004). Moreover, significant differences were highlighted in
sleep fragmentation (F2,2288 ¼ 5.88; p < 0.003; h2 ¼ 0.01), per-
centage of sleep efficiency (F2,2288 ¼ 3.41; p < 0.05; ph2 ¼ 0.004)
and diurnal naps (F2,2288 ¼ 8.38; p < 0.0001; ph2 ¼ 0.01).

Generally, people from North Italy reported the worst sleep
quality compared to people from South Italy, specifically consid-
ering habitual sleep efficiency (p < 0.05), use of sleep medication
(p < 0.01), PSQI total score (p < 0.01). Furthermore, a higher sleep
fragmentation index (p < 0.001), a low percentage of sleep effi-
ciency (p < 0.01), and shorter nap times (p < 0.01) were reported in
respondents from North Italy compared to respondents from South
Italy.

People from Centre Italy reported low sleep quality (p < 0.05),
higher use of medication (p < 0.01), and lower naps time
(p < 0.0001) compared to those who live in the South of Italy. No
differences were reported between people from North and Centre
Italy, except for sleep fragmentation (p < 0.05) with the worst
condition in North Italy.
Significant differences were reported between individuals from
North, Centre, and South Italy considering the General Health
subscale of PGWB (F2,2288 ¼ 3.04; p < 0.05; ph2 ¼ 0.003). In
particular, North Italian respondents showed the worst perception
of general health compared to South Italian respondents (p < 0.01),
no other differences were significant.

Considering GAD (F < 1; p ¼ 0.64) and PTSD (F2,2288 ¼ 1.47;
p < 0.22) no significant differences were found (see Table 3).
3.4. Prevalence and risk factors of sleep disorders, generalized
anxiety symptoms, and psychological distress during the COVID-19
epidemic

The prevalence of poor sleep quality, generalized anxiety
symptoms, and psychological distress stratified by gender, age,
territorial areas, knowledge of people affected by COVID-19, and
loneliness in social isolation experience are shown in Fig. 1.

The overall prevalence of low sleep quality, high generalized
anxiety symptoms, and psychological distress were 57.1%, 32.1%,
and 41.8%, respectively.

Logistic regressions showed that the risk of sleep disorders was
higher in women (OR ¼ 1.75; 95% CI ¼ 1.45e2.13), those unem-
ployed (OR ¼ 1.34; 95% CI ¼ 1.02e1.70), those living in North Italy
(OR ¼ 1.24; 95% CI ¼ 1.01e1.53), those uncertain regarding direct
contact with individuals infected by COVID-19 (OR ¼ 1.21; 95%
CI ¼ 1.02e1.45), and those who knew people that died because of
COVID-19 (OR¼ 1.62; 95% CI¼ 1.08e2.43). Considering generalized
anxiety symptomatology, being female (OR ¼ 2.87; 95%
CI ¼ 2.27e3.64), younger than 30 years (OR ¼ 1.47; 95%
CI ¼ 1.08e2.01), having a post graduate title in a health care pro-
fession (OR ¼ 3.00; 95% CI ¼ 1.22e7.39), and knowing people who
died because of COVID-19 (OR¼ 1.51; 95% CI¼ 1.02e2.22) appeared
to be risk factors. Higher risk of psychological distress was linked to
being female (OR ¼ 3.05; 95% CI ¼ 2.46-3-79), a range age between
18 and 30 years (OR ¼ 1.52; 95% CI ¼ 1.14e2.03), uncertainty
regarding possible COVID-19 infection (OR ¼ 1.26; 95%
CI ¼ 1.04e1.52) and uncertainty (OR ¼ 1.28; 95% CI ¼ 1.07e1.52) or



Table 3
Mean and SD of sleep quality, general anxiety symptomatology, psychological distress, and COVID-19-PTSD outcomes in the different Italian territorial areas, and ANOVA's
results.

North Italy Center Italy South Italy F p

Sleep Quality
Sleep Disorders (PSQ)
Self-reported sleep quality 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) 2.3 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 Medication 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
Sleep 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) 80.35 (14.18) 3.41 <0.05
Total Sleep Time (minutes) 388.96 (95.59) 398.34 (88.17) 399.08 (87.97) 2.51 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 symptomatology (n%) 33.4 31.8 31.8
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) 78.92 (17.03) <1 0.99
Positive well-being 44.94 (17.41) 44.31 (17.85) 44.85 (17.54) <1 0.79
Self-Control 69.08 (19.35) 70.63 (18.61) 69.79 (19.62) <1 0.41
General Health 69.89 (16.56) 70.60 (15.21) 71.82 (15.98) 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) 63.17 (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) 1.47 0.22

Higher PTSD COVID-19 related symptomatology (%) 9.2 6.3 7.4
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certainty about direct contact with people infected by COVID-19
(OR ¼ 1.88; 95% CI ¼ 1.00e3.53) (See Table 4).

3.5. Prevalence and variables associated with PTSD COVID-related
symptoms

Considering all respondents enrolled in this study, 173 reported
a high level of PTSD COVID-related, with a score higher than 1.5
standard deviations from the mean scores, indicating a prevalence
of PTSD symptomatology in this sample of 7.6%.

The linear regression analysis, adjusted for gender, age and the
mean of the days spent in quarantine by the respondents revealed a
significant predictive role (F6,2290 ¼ 806.76; p < 0.0001; R2 ¼ 0.68;
Adjusted R2 ¼ 0.68) of sleep quality, generalized anxiety and psy-
chological distress toward COVID-19-PTSD scores (see Table 5).

4. Discussion

The rapid human-to-human transmission of COVID-19 has
greatly influenced national and international policies. To the best of
our knowledge, our study is the first to report the psychological
effects of the COVID-19 emergency in Italy, approximately two
months after the Sars-COVID-2 outbreak and one month after
mandatory strict isolation and social distancing dispositions of the
Italian Government. These severe measures were taken to avoid
further spread of the COVID-19 epidemic, including the request to
isolation at home for both people infected by the virus and people
without infection, prohibiting all gathering activities, and
mandating the wearing of surgical masks in public places. As this is
the first instance in Italy that such contention measures were
adopted, this study aimed to document the well-being of the Italian
population forced to quarantine through the context of sleep
quality, generalized anxiety symptoms, and psychological distress.
The results revealed that 57.1% of the respondents experienced
poor sleep quality, 32.1% had high levels of generalized anxiety
symptoms, 41.8% experienced psychological distress, and 7.6% re-
ported relevant PTSD symptomatology linked to the COVID-19
diffusion. Studies on the Italian population underlined a 30%
prevalence of sleep problems [17], with 10.3% anxiety disorders
[18], and 29.3% experiencing psychological distress [19]. However,
the use of various questionnaires to assess these psychological di-
mensions and the different samples in the studiesmade a statistical
comparison impossible. However, it is possible to observe that our
results showed a substantially worse psychological condition dur-
ing the actual emergency. Finally, it is impossible to differentiate
whether the results are attributable to the fear of the epidemic or
the restrictive measures imposed by the Italian government.

Characteristics of the sample (eg, younger age, being female,
having uncertainty about the possibility of contracting the infection
by COVID-19, or having had direct contacts with people infected by
COVID-19) appear to relate with wore psychological conditions.
Individuals with these characteristics are more likely to develop
sleep problems, anxiety symptomatology, and psychological
distress, similar to what has been reported in previous studies on
the COVID-19 or the SARS outbreak [20,21].

The results of the present study have shown that two out of
three Italians had disturbed sleep during the COVID-19 outbreak,
although the comparison with previous data from the general
population underlined significant differences only in sleep latency
and daytime dysfunctions. However, significant differences were
reported in sleep quality considering Italian territorial areas with a
worse status in North Italy, according to the most widespread and
the highest number of deaths due to COVID-19 in this Italian ter-
ritorial area. Extensive research has documented the importance of
sleep in restoring neurobehavioral functions and many psycho-
logical aspects, including emotion regulation, depression, and



Fig. 1. Prevalence of poor sleep quality, generalized anxiety symptoms and psychological distress.
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Table 4
Results of logistic regression analysis.

Low Sleep Quality High Anxiety Symptoms High Psychological Distress

Prevalences in overall sample, n (% 1309 (57.1) 735 (32.1) 958 (41.8)
B OR (95% CI) p B OR (95% CI) p B OR (95% CI) p

Gender, n (%)
Man Reference Reference Reference
Woman 0.56 1.75 (1.45e2.13) <0.0001 1.06 2.87 (2.27e3.64) <0.0001 1.12 3.05 (2.46e3.79) <0.0001

Age, n (%)
18e29 years old �0.11 0.89 (0.68e1.18) 0.44 0.39 1.47 (1.08e2.01) <0.01 0.42 1.52 (1.14e2.03) <0.01
30e49 years old 0.04 1.04 (0.76e1.43) 0.78 0.25 1.28 (0.90e1.82) 0.17 0.28 1.33 (0.96e1.84) 0.08
>50 years old Reference Reference Reference

Education, n (%)
Until middle School Reference Reference Reference
High School 0.38 1.47 (0.97e2.21) 0.06 �0.32 0.73 (0.46e1.15) 0.17 0.31 1.37 (0.89e2.10) 0.15

Undergraduate
Other 0.31 1.36 (0.89e2.07) 0.15 �0.27 0.77 (0.48e1.23) 0.27 0.25 1.28 (0.83e1.99) 0.27
Health Care 0.13 1.14 (0.72e1.82) 0.57 0.01 1.00 (0.59e1.69) 0.99 �0.06 0.94 (0.58e1.53) 0.81

Post-graduated
Other 0.18 1.20 (0.67e2.13) 0.54 �0.34 0.71 (0.38e1.33) 0.29 0.31 1.36 (0.75e2.45) 0.31
Health Care 0.31 1.36 (0.72e2.57) 0.34 1.10 3.00 (1.22e7.39) <0.05 �0.21 0.81 (0.42e1.59) 0.55

Occupation, n (%)
Student Reference Reference Reference
Employed �0.01 0.98 (0.81e1.19) 0.88 �0.26 0.77 (0.63e0.95) <0.05 �0.29 0.75 (0.62e0.91) <0.01
Unemployed 0.29 1.34 (1.02e1.7) <0.05 0.17 1.18 (0.89e1.5) 0.23 �0.08 0.92 (0.70e1.20) 0.53
Self-Employed �0.08 0.92 (0.69e1.23) 0.59 �0.28 0.76 (0.55e1.04) 0.09 �0.34 0.71 (0.53e0.96) <0.05
Retired 0.38 1.46 (0.67e3.18) 0.33 0.03 1.03 (0.47e2.24) 0.94 �0.45 0.64 (0.29e1.39) 0.26

Territorial Area
North Italy 0.22 1.24 (1.01e1.53) <0.05 0.02 0.97 (0.78e1.20) 0.79 0.05 1.05 (0.85e1.29) 0.65
Center Italy 0.15 1.17 (0.95e1.43) 0.13 0.08 1.09 (0.88e1.35) 0.45 0.09 1.09 (0.89e1.34) 0.38
South Italy Reference Reference Reference

Number of inhabitants, n (%)
<2.000 Reference Reference Reference
2.000e10.000 �0.02 0.98 (0.65e1.47) 0.93 0.26 1.30 (0.84e2.00) 0.24 0.24 1.27 (0.85e1.90) 0.24
10.000e100.000 �0.17 0.84 (0.57e1.23) 0.37 0.20 1.22 (0.81e1.84) 0.34 0.01 0.99 (0.68e1.45) 0.96
>100.000 �0.18 0.83 (0.56e1.22) 0.35 0.03 1.03 (0.68e1.56) 0.90 0.04 0.95 (0.65e1.40) 0.82

Quarantine Experience, n (%)
Alone 0.05 0.95 (0.72e1.25) 0.71 0.14 1.14 (0.85e1.54) 0.37 0.04 1.04 (0.79e1.37) 0.76
Others Reference Reference Reference

Infection by the virus
Yes 0.04 0.96 (0.26e3.59) 0.95 0.48 1.62 (0.33e7.80) 0.55 1.09 2.96 (0.74e11.88) 0.12
Do not Know 0.10 1.10 (0.91e1.34) 0.31 0.10 1.10 (0.90e1.35) 0.34 0.23 1.26 (1.04e1.52) <0.05
No Reference Reference Reference

Direct contact with people infected by COVID-19
Yes 0.19 1.21 (0.64e2.29) 0.56 0.60 1.82 (0.97e3.43) 0.06 0.63 1.88 (1.00e3.53) <0.05
Do not Know 0.20 1.21 (1.02e1.45) 0.03 0.11 1.11 (0.93e1.34) 0.26 0.25 1.28 (1.07e1.52) <0.01
No Reference Reference Reference

Knowledge of people infected by COVID-19
Yes 0.17 1.18 (0.97e1.43) 0.09 0.13 1.13 (0.92e1.29) 0.23 0.16 1.17 (0.96e1.42) 0.11
No Reference Reference Reference

Knowledge of people in ICU for COVID-19
Yes 0.28 1.32 (0.96e1.81) 0.08 0.14 1.15 (0.84e1.59) 0.38 0.15 1.16 (0.85e1.58) 0.34
No Reference Reference Reference

Knowledge of people died for COVID-19
Yes 0.48 1.62 (1.08e2.43) <0.05 0.41 1.51 (1.02e2.22) <0.05 0.24 1.26 (0.86e1.85) 0.22
No Reference Reference Reference
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anxiety [22]. Moreover, other psychological conditions, such as
PTSD and other stress-related disorders, are significantly associated
with an impairment of sleep quality [7,22]. Reduced sleep quality
negatively affects life satisfaction, health status, social, and
emotional domains [23,24]. Additionally, studies have reported an
association between poor sleep quality and high risk of falls, in-
fections, or the cold virus as a consequence of a reduction of the
Table 5
Regression model considering sleep quality (PSQI total score), general anxiety symptoma
of COVID-19-PTSD.

Model B Std.Err Beta

PSQI global score 0.63 0.07 0.14
GAD-7 global score 1.25 0.06 0.41
PGWB global score �0.37 0.02 �0.36
immune response [25]. Therefore, investigating sleep quality dur-
ing the COVID-19 pandemic became critical to estimate the psy-
chological well-being of the Italian population. Although it should
be noted that further studies are needed.

Considering other psychological variables, one out of three
Italians showed higher generalized anxiety symptoms, and two out
of five Italians perceived psychological distress and lower well-
tology (GAD-7 total score) and psychological distress (PGWB total score) as predictor

T Sign (p<) 95% CI lower 95% CI upper

9.36 0.0001 0.50 0.76
20.82 0.0001 1.14 1.37
�17.37 0.0001 �0.41 �0.33
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being during the COVID-19 pandemic. As reported by studies on
natural disasters, war crisis, and other epidemic emergencies
[26e28], these situations are associated with high levels of anxiety
and distress, which represent some of the precursors of the PTSD
onset. In our sample, these results have been confirmed. Sleep
quality, generalized anxiety, and psychological distress were asso-
ciated with PTSD symptomatology. Our findings confirmed the
results of previous studies on the priority role of disturbed sleep in
contributing to the development of PTSD symptoms [29]. More-
over, we confirmed the results of preceding studies on the Chinese
population who reported high concomitance of sleep disturbance,
psychological distress, and anxiety in the general population during
the COVID-19 outbreak, with an increased risk of PTSD occurrence
[20,30]. Although further longitudinal studies are necessary, the
present findings make us worry about the possible development of
PTSD in the Italian population consequent to the COVID-19
emergency.

To better understand the current Italian status, one aim of this
study was to compare our data with previous ones reported by
researches on the general population and collected under usual
conditions [11,13,14]. Our results, as expected, indicated poor sleep
quality, higher levels of generalized anxiety, and higher psycho-
logical distress in the Italian population involved in the COVID-19
emergency. Although these results should be considered with
caution, given some characteristics of the samples considered, they
further confirm the stressful impact of the COVID-19 pandemic on
the well-being of the Italian population. The uncertainty of the
epidemic progression, together with the restrictive measures
adopted by the Italian Government, is causing higher psychological
pressure due to the fear that the epidemic is hard to control. In the
first few weeks alone, the COVID-19 pandemic has already had
dangerous effects on the Italian population. Our findings suggest
that symptoms highlighted above can be a potent risk factor for the
development of psychological diseases as previously reported for
the Chinese population and accordingly with other studies on
epidemic and quarantine conditions [3,31e33].

Considering the perception and the effects of the COVID-19
epidemic in the different territorial areas, people who reside in
North Italy, considered the principal Italian core of the emergency,
characterized by the highest number of infections and deaths [2],
compared to Centre and South Italy, reported the worst sleep
quality and psychological symptomatology. These results are
consistent with a study about the psychological impact of the SARS,
which demonstrated that residents in the region with the high
prevalence of SARS cases have shown higher psychological conse-
quences and were prone to develop PTSD symptomology [34].
People living in high infection-prevalent locations perceive them-
selves to be at higher risk of infection, as confirmed by the low
general health perception reported in the PGWB. Conversely, the
lockdown of the transport hub and the overload of the public health
system in most cities of North Italy could have led to a detrimental
psychological impact on residents impacting on sleep quality and
psychological symptomatology. Yet, this relationship has not been
clarified. Some studies suggested that people who were repeatedly
exposed to traumatic events were prone to suffering from many
psychological problems [35]. Other researchers found no relation-
ship between the prolonged exposure to critical events and the
gravity of psychological symptoms [36] considering exposure to
epidemics [37]. As stated previously, further studies are needed to
explore the psychological distress associated with the exposure
history of epidemics, considering the restrictive measures adopted
to contain the contagion.

Although the findings of the current study appear relevant in
the current COVID-19 emergency, some limitations need to be
considered. First, the data and results were derived from a cross-
sectional design, making causal inferences challenging. In addi-
tion, the adoption of the online survey limits the generalizability of
the results, although it currently represents the best solution for
data collection in times of social distancing. Accordingly, a
recruitment bias emerged in our sample, which is characterized by
a high number of young adults, mainly students, and women. This
aspect should be considered in the interpretation of the results.
Especially those variables that were compared with previous data
collected on the general population, because these characteristics
could be associated with an increased risk of psychopathological
conditions. The risk factors analyses have also suggested it. More-
over, some aspects (eg, younger age or being female) could have
affected the individual responses to the actual emergency.
Considering the statistical comparisons with the general popula-
tion data, the absence of percentage data on the considered di-
mensions in the general population did not allow us to compare our
percentages in the investigated diseases with the prevalence of
sleep disturbance, generalized anxiety, and psychological distress
in the general population.
5. Conclusion

Previous studies have shown that the epidemic diffusion of viral
diseases (eg, SARS, Ebola) can be related to anxiety, depression,
distress, sleep disorders, and post-traumatic stress disorders, not
only for the medical impact of the infection but also for the impact
of quarantine measures aimed to reduce the outbreak [3].
Accordingly, studies conducted in China on the effect of the COVID-
19 diffusion on psychological dimensions and well-being high-
lighted similar results [8,9]. This study, for the first time, confirmed
similar results considering the Italian population, and investigates
some aspects of the role of extreme situations on the variables
under investigation.

Generally, there is still a lack of relevant research on the targeted
intervention on psychological aspects during the COVID-19
epidemic. However, it should be essential to increase the number
of these studies, not only in the Italian population but also in the
other countries in which the COVID-19 emergency is spreading.
These results appear relevant to predispose effective psychological
interventions focused on the improvement of the psychological
well-being and in the reduction of risk of occurrence of stress-
related disorders. Interventions of this kind are recommended,
especially considering vulnerable populations.
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