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ARTICLE INFO ABSTRACT

Keywords: Background: The COVID-19 pandemic has heavily impacted social, economic and health systems worldwide.
COVID-19 pandemic Necessary confinement measures have, in turn, contributed to the occurrence of several stress-related conditions
SARS-Cov-2

and deterioration of pre-existing mental conditions, including insomnia.

Objective: The present study sought to investigate the occurrence and severity of insomnia during the COVID-19
lockdown among psychiatric patients and in the general population in the largest Italian sample examined to
date. Potential factors associated with a risk of developing insomnia in the global sample were examined as well.
Methods: A sample of 20,720 people (5.5% of them being psychiatric patients) was assessed through an online
survey conducted during lockdown between March and May 2020. To investigate the occurrence and severity of
sleep related issues, the Insomnia Severity Index (ISI) was used. In order to evaluate factors associated with the
severity of insomnia in the global sample, multivariate linear regression models were performed.

Results: During the lockdown, patients with pre-existing mental disorders reported a mean higher score on the ISI
scale (p < 0.001) compared to the general population. According to the multivariate regression models, the first
three weeks of lockdown were significantly associated with a higher risk of insomnia, but the risk disappeared in
the fourth week. Other associated factors included: the presence of a pre-existing mental disorder, ages 24 to 64
years old, and/or being female (p < 0.001).

Conclusions: Although containment measures represent essential public health strategies to avoid the spread of
the COVID-19 pandemic, sleep was one of the aspects affected during the early stages of the lockdown in both
people with pre-existing mental disorders and general population. As an integral part of COVID-19 intervention,
it is useful to raise awareness about these issues and to adopt both preventive and therapeutic interventions.
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1. Introduction

The COVID-19 pandemic has heavily influenced social, economic
and health systems worldwide [1]. Due to the limited availability of
specialised therapies and the high diffusion of the disease, affected
countries have issued a variety of containment strategies that have
radically changed people’s lifestyle. Several studies showed the occur-
rence of high rates of anxiety, panic, stress and insomnia both among the
COVID-19 affected individuals and within the general population [2-4].

Insomnia and sleep apnea are among the most common sleep dis-
orders [5]. Previous investigation has examined the perception of sleep
quality: in a prior study, between 10% and 18.1% of the population
reported to be poor sleepers or insomniacs [6], while another study
reported that a clinically valid diagnosis was available for only 6-15% of
the sample [7]. Indeed, the association between mental disorders and
insomnia is well-established: epidemiologic studies have shown that
between 30 and 60% of people with mental disorders also reported
insomnia. Furthermore, the persistence of insomnia was associated with
a higher risk of developing a mental disorder. [8-10]

Among the various psychopathological aspects, sleep disorders and
insomnia represent one of the main issues that emerged in the popula-
tion that was exposed to COVID-19 pandemic and to the containment
measures [11-22]. In fact, these measures have changed daily routines,
with a potential impact on sleep patterns. The prevalence of sleep
problems among the general population appeared to be larger than what
had been reported in previous studies, with 35% reporting a sleep dis-
order, with higher rates in patients affected by COVID-19 (74.8%)
compared to health workers and the general population (respectively,
36% and 32.3%) [23]. Another survey showed that COVID-19 lockdown
was associated with poor sleep quality, shift in sleep cycle to delayed
phase, sleep-deprivation, and depressive symptoms [24]. Another sys-
tematic review showed relatively high rates of insomnia, anxiety,
depression, posttraumatic stress disorder and psychological distress
symptoms within the population affected by COVID-19 in multiple
countries [25]. In particular, subjects with pre-existing mental health
disorders seemed to be more affected by the consequences of lockdown.
Indeed, they reported significatively higher levels of clinical insomnia
and change in sleep patterns compared to healthy controls [26,27].
However, a recent study suggests that there is no uniform effect of the
lockdown on sleep. For instance, even though the majority of subjects in
the general population showed worsened sleep patterns, a subset of in-
dividuals with pre-pandemic insomnia symptoms reported a subsequent
meaningful improvement in sleep quality [28].

In Europe, Italy has been the first country severely hit by the
pandemic, which led the adoption of a national lockdown (known as
“Phase 1” of the sanitary emergency). This measure lasted 8 weeks, from
March 8 to May 3, 2020, involving about 60 millions of people. During
this period, 100,000 people have been quarantined, and >29,000 people
have died from COVID-19. Only essential activities were allowed, and
individuals were permitted to leave their houses only for necessities. In
this dramatic scenario, several factors impacted the mental health of
patients with pre-existing mental disorders, including delays in sup-
plying psychotropic medications, difficulties in accessing primary care
and outpatient clinics, fear of contracting COVID-19, and social isolation
[26]. Even though several studies have evaluated the impact of
pandemic and its related containment measures on subjects with pre-
existing mental disorders [29], only a few studies analysed changes in
sleep patterns and quality among patients with pre-existing mental
disorders. A study investigating the prevalence of sleep disturbances in
clinically stable older psychiatric patients (>50 years), during the
COVID-19 outbreak in China, found that over half of the participants
suffered from sleep disturbances, which represented a higher prevalence
compared to was the general population. [30] Another Chinese report
showed that, during the peak of the COVID-19 epidemic with strict
lockdown measures, psychiatric patients suffered from moderate to se-
vere levels of insomnia. [26].
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The COMET collaborative network study was one of the first to
evaluate the impact of lockdown on the Italian general population as
well as on patients with pre-existing mental disorders. The aims of the
present study were: 1) to assess the prevalence of insomnia and sleep
disorders during the different weeks of lockdown; 2) to identify preva-
lence and related factors of insomnia in a large sample of the Italian
population, including psychiatric patients.

2. Materials and methods

The COMET trial consisted of an online survey carried out between
March and May 2020 in the Italian adult population. The online survey
was set up through EUSurvey, a web platform promoted by the Euro-
pean Commission (2013). The survey was officially launched on March
30, 2020, taking approximately 30 min (range 15-45 min) to be
completed.

The survey was disseminated by email invitation sent to health
professionals and their patients; shared link on social media channels
(Facebook, Twitter, Instagram) and on mailing lists of national psychi-
atric associations; involvement of national associations of stakeholders
(e.g., associations of users/carers); official communication channels (e.
g., university and hospital websites).

The survey addressed the Italian population aged over 18. The
snowball sampling procedure - without defining strict inclusion/exclu-
sion criteria (except age) — was used to recruit a large sample of the
Italian population and to evaluate the effect of the studied variables on
the outcome measures. Further details about the representativeness of
the sample have been provided elsewhere [31].

The full study protocol has been described elsewhere [31], as the
results of the primary outcomes [17]. The study has been approved by
the Ethical Review Board of the University of Campania “L. Vanvitelli”
(protocol number: 0007593/1).

For the purposes of the present paper, specifically focused on
insomnia, the global sample was subdivided in two groups: patients with
pre-existing mental disorders and people from the general population.

2.1. Assessment tools

Respondents’ socio-demographic (e.g., gender, age, working and
housing condition, etc.) and clinical variables (e.g., having a previous
physical or mental disorder, use of illicit drugs or medications, etc.) were
collected through a dedicated questionnaire.

The primary outcome was the Insomnia Severity Index (ISI). The ISI
includes seven items assessing the characteristics and the severity of
insomnia (i.e., sleep onset, sleep maintenance, and early morning
awakening problems, sleep dissatisfaction, interference of sleep diffi-
culties with daytime functioning, noticeability of sleep problems by
others, and distress caused by the sleep difficulties) and its impact on
daily functioning. Each item is rated on a 5-level Likert scale. The total
score ranges from 0 to 28 [32].

As reported elsewhere [17,31], other assessment instruments
included the Depression, Anxiety, Stress Scale (DASS-21) and the Gen-
eral Health Questionnaire (GHQ).

The DASS-21 evaluates the general distress [33] and is a reliable and
valid tool assessing mental health in the general population [34]. The
DASS consists of 21 items grouped in three subscales: depression, anx-
iety, and stress. Each item is rated on a 4-level Likert scale, from
0 (never) to 3 (almost always). The total score is calculated by adding
the response values of each item, with higher scores indicating more
severe levels of depressive, anxiety, and stress symptoms. The score at
the DASS-depression subscale is divided into normal (0-9), mild
(10-12), moderate (13—20), severe (21-27), and extremely severe
depression (28-42). The score at the DASS-anxiety subscale is divided
into normal (0-6), mild (7-9), moderate (10-14), severe (15-19), and
extremely severe anxiety (20-42). The score at the DASS-stress subscale
is divided into normal (0—10), mild (11-18), moderate (19-26), severe
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(27-34), and extremely severe stress (35-42).

The General Health Questionnaire (GHQ)-12 items version explores
participants’ mental health status through six positively worded items
(e.g., “Have you been able to concentrate”?) and six negatively worded
items (e.g., “Have you lost much sleep over worry?”). Threshold >4 at
GHQ identifies people with a probability >80% of having a mental
health problem [35].”

Other validated and reliable questionnaires were used in the study:
the Obsessive-Compulsive Inventory-Revised version (OCI-R) [36], the
Suicidal Ideation Attributes Scale (SIDAS) [37], the Severity-of-Acute-
Stress-Symptoms-Adult scale (SASS) [38], the Impact of Event Scale-
short version (IES) [39], the Connor-Davidson resilience scale [40],
the brief-COPE [41], the short form of Post-Traumatic Growth Inventory
(PTGI) [42], the Multidimensional Scale of Perceived Social Support
(MSPPS) [43], and (only for healthcare professionals) the Maslach
Burnout Inventory (MBI). [44]

Evaluating different psychopathological dimensions through specific
scales, as described in the previous research [17], gave us the oppor-
tunity to better define the potential influence of those dimensions in the
development of insomnia after exposure to lockdown.

2.2. Statistical analysis

Descriptive statistics were performed in order to describe the socio-
demographic and clinical characteristics of the global sample and as
well as any difference between patients with pre-existing mental disor-
ders and the remaining sample.

In order to evaluate factors associated with the severity of insomnia
in the global sample, a multivariate linear regression model has been
implemented, using the total score at the ISI scale as main outcome
measure and also including as independent variables: being infected by
COVID-19, having a pre-existing mental disorder, and being a healthcare
professional.

We used a propensity score in order to adjust for the likelihood of
participants of being exposed to COVID infection in each week [45]. This
methodological choice has been adopted considering that the propensity
score produces a better adjustment for differences at baseline, rather
than simply including potential confounders in the multivariable
models. The propensity score was calculated using as independent var-
iables age, gender, socioeconomic status and living in a severely
impacted area [46].

Furthermore, in order to evaluate the impact of the lockdown
duration and other related containment measures on the primary out-
comes, the categorical variable “week” was also included in the
regression models. The models were adjusted for the rate of new COVID
cases and COVID-related mortality during the study period, as well as for
several socio-demographic characteristics, such as gender, age, occu-
pational status, having a physical comorbid condition, hours spent on
the Internet, levels of perceived loneliness, health status, number of
cohabiting people, level of satisfaction with one’s own life, with
cohabiting people, and with the housing condition. Missing data were
handled using the multiple imputation approach [47], although the rate
of missing data was <1%. For outcome variable considered in the pre-
sent paper (i.e., ISI scale) the rate was <0.1%. All other variables were
managed as previously reported [17].

Statistical analyses were performed using the Statistical Package for
Social Sciences (SPSS), version 26.0 and STATA, version 15. For all
analyses, the level of statistical significance was set at p < 0.05.

3. Results

The global sample consisted of 20,720 people, 5.5% (N = 1133) of
them being represented by patients with pre-existing mental disorders.
Patients with mental disorders were mainly females (72.4%, N = 820),
mid-age adults (40.3 + 13.9 years) and mostly affected by anxiety
(34.3%) and depressive disorders (35.3%)(See Table 1). Among of
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patients with pre-existing mental disorders, 60.8% reported a sub-
threshold level of insomnia (ISI mean 9.8, sd = 6.1). This rate was
significantly higher compared to the general population (ISI mean score
6.6, sd = 5.1; prevalence rate: 38.8%) (p < 0.001) (see Fig. 1).

In patients with pre-existing mental disorders, the most frequent
problems were related to sleeping difficulties interfering with daytime
functioning (23.3%, N = 263), severe/very severe difficulties in start
sleeping (16.7%, N = 188) and waking up too early in the morning
(15.4%, N = 175) (p < 0.001) (see Table 2, Fig. 2).

According to the multivariate regression models, weighted for the
propensity score, weeks of exposure to the pandemic and to the related
containment measures were significantly associated with risk of
insomnia with Beta coefficient (B) ranging from 1.3 (95% CI: 1.06-1.73)
during the week April 9-15 to 1.2 (95% CI: 1.0-1.4) in the week April
16-April 22, even after controlling for the potential role of confounders,
such as infection rate and mortality rate for COVID-19 in Italy (see
Table 3). Otherwise, in the week April 30th- May 4th analysed data were
not significantly associated with risk of insomnia (p = 0.205). Other
factors associated with a risk of developing insomnia included being
affected by a pre-existing mental disorder (B: 1.511; 95% CL:
1.294-1.765; p < 0.001), female gender (B: 0.908; 95% CI: 0.847-0.974;
p < 0.007), being aged between 24 and 54 years (B: 1.351; 95%
CI:1.155-1.581; p < 0.001) and being aged 54 to 64 years (B: 1.246:
95% CI: 1.080-1.437; p < 0.003), even after controlling for the severity
of depressive, anxiety and stress symptoms as well as the general health
status (see Table 3).

4. Discussion

COMET has been one of the first studies assessing the influence of
COVID-19 pandemic on insomnia in a large sample of patients with pre-
existing mental disorders compared to the general population. In addi-
tion, socio-demographic and clinical correlates of insomnia during
lockdown were investigated.

Our first finding was that patients with pre-existing mental disorders

Table 1
Socio-demographic and clinical characteristics of the study sample (N =
20,720).

Global Patients with Others (N
sample (N = mental disorders =19,587)
20,720) (N =1133)
Age, years, mean + SD 40.4 +14.3 40.31 +£13.9 40.43 +
14.34
Gender, F, % (N) 71.0 (14,720)  72.4 (820) 71.0
(13,900)
Living with partner, yes, % 52.2(10,808) 43.8 (496) 52.6
N) (10,312)
University degree, yes, % 62.0 (12,844) 54.9 (622) 62.4
N) (12,222)
Employed, yes, % (N) 70.0 (14,518) 58.5 (663) 70.7
(13,855)
Lost job due the pandemic, 6.3 (1302) 8.5 (96) 6.2 (1206)
yes, % (N)
Are you practicing smart 34.2 (7089) 26.4 (299) 34.7 (6790)
working, yes, % (N)
Spending more time on 80.1 (16,598) 79.0 (906) 80.0
Internet, yes, % (N) (15,670)
Any comorbid physical 14.5 (3012) 31.7 (359) 13.5 (2653)
condition (s), yes, % (N)

Any mental health problem 5.5(1133)
(s), yes, % (N)

Have you been infected by 1.4 (296) 1.6 (18) 1.4 (278)
COVID-19, yes, % (N)

Have you been isolated due 1.5 (316) 1.9 (22) 1.5 (294)
to COVID-19 infection,
yes, % (N)

Have you been in contact 4.2 (866) 4.7 (53) 4.2 (813)

with someone affected by
COVID-19, yes, % (N)
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Fig. 1. Levels of ISI global score in the total sample.
Abbreviation: ISI = Insomnia Severity Index. *p < 0.001.

Table 2
Levels of insomnia during the lockdown period.
Global Patients with Others (N p-value
sample (N mental =19,587)
= 20,720) disorders (N =
1133)
11 global score, M (SD) 6.8 (5.2) 9.8 (6.1) 6.6 (5.1) <0.001
18I, subthreshold 38.8 60.8 (688) 37.3 <0.001
insomnia, yes, % (N) (8031) (5815)
Difficulty in start 6.1 16.7 (188) 7.9 <0.001
sleeping, severe/very (1540)
severe, yes, % (N)
Difficulty in stay 7.4 14.8 (168) 6.9 <0.001
asleep, yes, % (N) (1346)
Wakening too early in 7.2 15.4 (175) 6.9 <0.001
the morning, yes, % (1346)
)
Satisfied with sleep, 38.7 5.1 (58) 9.6 <0.001
yes, % (N) (1871)
Sleeping difficulties 10.7 23.3(263) 10.0 <0.001
interfering with (1966)
daytime functioning,
yes, % (N)
Evident sleeping 3.1 7.7 (88) 2.8 (537) <0.001
problem, yes, % (N)
Worried about the sleep 3.8 11.2 (127) 3.4 (668) <0.001

problem, yes, % (N)

Abbreviations: ISI = Insomnia Severity Index; M = mean; DS = standard devi-
ation. Bold characters indicate significant values.

had significantly higher scores at the ISI scale compared to the general
population. This result is consistent with other recent findings indicating
that patients with mental disorders are at a high risk of experiencing
high levels of symptoms of depression, anxiety, stress and insomnia
compared to healthy subjects [26,48].

In this study we also examined the different items of the ISI scale in
the two sub-groups, showing that people with pre-existing mental dis-
orders showed a global worsening in sleep quality compared to the
general population, although longitudinal data is needed to confirm this
finding. In particular, they had higher rates of difficulty falling asleep,
early awakenings, and impairment in overall daily activities. To our
knowledge, our study is the first to quantitatively and qualitatively
evaluate insomnia through the various ISI items in psychiatric patients,
comparing them to the general population.

During the pandemic, the exposure time to lockdown might have
been a potential predictor of developing insomnia, with a significantly
increased risk during the three central weeks (from April 9th to April
29th, 2020). These findings suggest that the duration of containment
measures might significantly influence mental health and well-being of
the general population, as also found by Sibley and colleagues in a
sample of the general population in New Zealand [49]. Indeed, in the
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final week that was measured (April 30th - May 4th), the relationship
between week of exposure to the pandemic and the likelihood of
developing insomnia was not significant. Thus, these results seem to
suggest that insomnia due to the pandemic was acute and temporary,
rather than of continued relevance. Moreover, these findings may sug-
gest that people showed some degree of resilience to the negative —
likely short-term - effects the pandemic had on sleep. However, previous
research showed that lockdown changed daily routines worldwide with
an impact on sleep patterns and an increased risk of developing other
mental health problems, such as depressive and anxiety disorders
[48,50]. Furthermore, in the general population, we found a prevalence
rate of 38.8% of subthreshold insomnia, similarly to a study conducted
by Shi and coworkers in China [51]. As the observation was limited to
the short-term, we do not know whether an unstable, waning and
waxing course could follow: preventive interventions may include a
close follow up.

In our sample, job loss and unemployment seemed to significatively
influence the risk of developing insomnia. This finding is consistent with
other international studies carried out in the U.S. and in South Africa,
which found that job loss due to the nationwide lockdown was partic-
ularly associated with poorer mental health, with a higher risk of
developing insomnia [50,52]. Conversely, unemployed subjects in
Belgium were less affected by the restrictions [53]. These differences
could be due to the presence of different welfare systems that were able
to moderate the socio-economic impact of the pandemic. Therefore, it
may be useful to identify the most appropriate and effective policy
measures to protect the mental and physical health of the general
population.

In our sample, the COVID-19 pandemic and its related containment
measures had a negative impact on the young and adult population (i.e.,
those aged 24 to 64 years), but not on the eldery. The negative effects on
young people’s mental health is an expected result, due to the rapid
change in lifestyle habits [16,54,55]. However, other studies recognize
the elderly as the most fragile and at-risk individuals due to the physical
distancing and the difficulties in receiving adequate care and in-
terventions [56,57]. This finding has not been confirmed in our sample,
although the participation rate in the present online survey of eldery
people has been quite limited, probably due to the difficulties in
accessing online tools.

Female participants were found to be at a higher risk of developing
insomnia, in line with previous research conducted in Italy [57-59] and
in other countries [14,60,61]. This finding may be due to the higher
incidence of anxiety and depressive disorders in women [62-66].

The presence of a pre-existing mental health disorder was found to be
a significant independent risk factor for the development of insomnia
and related disorders, in line with previous data [26,67,68]. Therefore,
our results confirmed the well-established relationship between sleep
disorders and the whole spectrum of mental disorders [27,69,70]. Given
these findings, additional studies comparing, when available, measures
of sleep disorders in patients with psychiatric disorders before and after
lockdown measures should be encouraged in order to ultimately assess
potential differences compared to the general population and to develop
and disseminate personalized supportive interventions [71-73]. Psy-
chological interventions focused on sleep hygiene, planning of routine
activities, adaptive coping strategies and relaxation exercises can be
useful for patients with sleep disorders [27,74]. In addition, some useful
recommendations adapted from cognitive-behavioral therapy for
insomnia (CBT—I) have been developed by the European Academy for
Cognitive-Behavioral Treatment of the Insomnia to manage the risks of
sleep related problem during home confinement due to COVID-19
pandemic [75-77]. Some of those recommendations focused on the
importance of maintaining regular sleep schedules, getting a daily dose
of daylight exposure and staying away from electronics in the bedroom.
Indeed, CBT-I showed to be useful in the treatment of acute insomnia
due to stressful events, such as isolation and containment measures due
to COVID-19 [78,79]. Of note, these strategies could be made more
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Fig. 2. Differences in sleep quality between subjects with pre-existing mental disorders and the general population.

Abbreviation: ISI = Insomnia Severity Index. *p < 0.001.

Table 3
Regression models weighted by propensity score.

Logistic regression: predictors of insomnia

Sign. Exp 95% C.Lper EXP(B)
(B) Inferiore ~ Superiore
Being in one of the most affected 0.832 1.007 0.942 1.077
Italian regions, yes
Age groups, up to 24 years (ref) <0.001
24 to 54 years 0.001 1.351 1.155 1.581
55 to 64 years 0.003 1.246 1.080 1.437
Over 65 years 0.224 1.105 0.941 1.298
Cases COVID 0.981 1.000 1.000 1.000
Death COVID 0.780 1.000 0.999 1.000
Mental health problem, yes 0.001 1.511 1.294 1.765
COVID+ 0.410 0.937 0.801 1.094
Quarantine 0.074 1.092 0.992 1.203
Time to exposure, ref. week March 0.186
30 - April 8
Week April 15 - April 9 0.016 1.355 1.058 1.735
Week April 16-April 22 0.041 1.214 1.008 1.462
Week April 23 — April 29 0.050 1.171 0.997 1.375
Week April 30 — May 4 0.205 1.072 0.963 1.193
Lost job due to the pandemic 0.001 0.749 0.663 0.848
GHQ TOT <0.001 1.039 1.029 1.050
Gender, male ref. 0.007 0.908 0.847 0.974
DASS ANX <0.001  1.080 1.075 1.085
DASS DEP <0.001 1.050 1.045 1.055
DASS STRESS <0.001 1.018 1.013 1.024
Constant ,000 0.075

Abbreviations: COVID = Coronavirus disease; GHQ = General Health Ques-
tionnaire; DASS = Depression, Anxiety, Stress Scale. Bold characters indicate
significant values.

widely accessible via telemedicine, dedicated apps and wearable devices
[80]. In respect to pharmacological treatment, general insomnia treat-
ment guidelines should be considered. Benzodiazepines (BZ) and hyp-
notic BZ receptor agonists (Z-drugs; HBRA) are recommended by the
current European guideline for the diagnosis and treatment of insomnia
for short-term use as a second-line treatment if CBT-I treatment is
ineffective or unavailable [81]. In this respect, among study’s limita-
tions it must be acknowledged that we had no information regarding the
therapeutic regimens of patients with pre-existing mental disorders. In

this perspective, there is the possibility that patients showed only sub-
clinical levels of insomnia due to the presence of a specific hypnotic
therapy. Ultimately, further studies to evaluate the long-term presence
of insomnia in patients with mental disorders with versus without a
specific pharmacological treatment are needed.

Although we found that pre-existing mental disorders, young and
adult ages, as well as female gender might represent potential predictors
of insomnia in our sample, these relationships and associations have
been already reported before the pandemic, thus leaving open the pos-
sibility they might be not directly related to lockdown measures. How-
ever, we do not know the levels of insomnia before the lockdown to
confirm the possible increase of the issue during the containment mea-
sures. Nonetheless, the exposure weeks were always compared to the
first week, with data suggesting an initial negative effects on insomnia
due to lockdown measures, followed by a progressive normalization of
sleep just before the easing of containment measures. In addition, the
lack of a test to assess a potential interaction effect of week*pre-existing
problems represents a limitation to our study.

Furthermore, the cross-sectional nature of the study allowed only a
single time assessment, without the possibility to analyze insomnia in
participants in the pre-lockdown period, nor when the containment
measures were reduced. Second, due to lockdown measures, only an
online dissemination of the anonymous survey was feasible. Therefore,
participants were asked whether they suffer from any mental and/or
physical disorder, without any confirmation by licensed psychiatrist/
clinicians, using a structured assessment tool such as the SCID-5. This
aspect should have biased our findings, and research studies using
robust recruitment procedure and appropriate assessment tools should
be promoted in order to further confirm the findings of the present
study. Nonetheless, this format could have limited the participation of
elderly people or those living in socially disadvantaged contexts [82].
Moreover, the global sample cannot be considered fully representative
of the Italian population. In particular, this is due to the fact that people
in our sample are mainly females, who have obtained university degree,
and with a mean age lower than Italian general population, as compared
with socio-demographic population data available at ISTAT website.
Therefore, these aspects can limit the generalizability of our findings.
Indeed, our study has some strengths. In particular, it is one of the first
studies carried out in different geographic Italian regions with a large
sample of the general population during the lockdown period, including



B. Dell’Osso et al.

people with pre-existing mental disorders. Validated and reliable
assessment tools were used to characterise insomnia, according to a
propensity score analysis.

5. Conclusions

The COVID-19 pandemic had a major impact on the lifestyle and
mental health of the general population worldwide. In particular, sleep
was one of the aspects affected during the early stages of the lockdown
(results for other clinical variables have been published elsewhere), as
an event that abruptly subverted everyday life and the normal func-
tioning of both people with pre-existing mental disorders and general
population. Consequently, psychiatrists as well as all other mental
health professionals should be aware about this phenomenon and its
recognition through the use of adequate assessment tools in order to
consider to adopt prompt preventive and therapeutic strategies in the
initial phases of future pandemics, and avoid possible negative conse-
quences [83-85]. Future studies should evaluate the long-term impact of
lockdown and its containment measures on insomnia.
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