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Abstract: Background: The aim of this analysis was to explore coronasomnia in second line workers.
Methods: Data were collected via in an online questionnaire. Patients with new onset or aggravation
of insomnia were defined as cases and those without insomnia as controls. Differences among groups
were studied by nonparametric tests; the correlation among variables was assessed using regression,
followed by Bonferroni adjustment. Results: There were 377 responders, grouped into 129 cases and
248 controls. Younger age (Odds Ratio = 0.97, p = 0.021), women (OR = 2.46, p = 0.016), workers
belonging to a vulnerable group (OR = 2.36, p = 0.007), and those with previous history of insomnia
(OR = 38.76, p = 0.00) were associated with coronasomnia. Increased home duties were directly
related to insomnia (OR = versus home support which were indirectly associated). The constant
preoccupation for SARS-CoV-2 media reports (OR = 3.6, p = 0.00009) and media consumption were
components of the coronasomnia. In the adjusted models, the personal medical history, and the
anxiety created by media alerts maintained their significance. Conclusion: Preventive measures to
reduce the occurrence of insomnia in times of social stress in nonessential occupations should focus
on health vulnerable groups, persons with previous history of insomnia and who develop anxiety
from media.

Keywords: insomnia; coronasomnia; vulnerable health group; media consumption

1. Introduction

Coronasomnia defines a constellation of symptoms associated to the sleep impairment
during the COVID-19 pandemic [1]. The main causes, as pointed out by research, are the
high level of stress, changes in sleep routine and the uncertainties about the negative impact
of disease [1-4]. The info media news alerts added specific elements of growing distress
caused by the general uncertain perspective of infection and lockdown [2]. Linked to mass
media information, a new term, “infodemic”, was defined as too much and contradictory
information, leading to confusion and mistrust in public authorities during a disease
outbreak and recognized as another major source of stress [3]. Challenges encountered in
different occupations increased the prevalence of insomnia to 33-36% [4,5]. The majority
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of studies have focused on frontline workers exposed to COVID-19 infection that are
involved in essential occupational activities, emphasizing the role of the workload, changes
in procedures and schedules, combined with the fear about contamination, lack of efficient
treatment and an overall decrease of efficacy with severe cases [6]. However, there were also
other stressors for employees working with the general public [7], in education, welfare, and
emergency services. Stress was present also in what was called the “non-essential activities”,
for example, among people constrained to working from home during lockdown [8], or in
confined spaces [9], who changed their occupational routine by teleworking, which creates
technostress, a combination of work overload, invasion of privacy, role ambiguity and
reduced social support [10].

Insomnia was a matter of concern for the Romanian population even before the
pandemic [11]. Several studies have focused on first line workers [12], or on the general
population [13], but a specific report focused on the second line workers is missing.

In a previous multidimensional approach, considering personal characteristics, oc-
cupational factors, and personal perception of risk, we investigated COVID-19 related
insomnia among Romanian workers, revealing a higher, but not statistically significant
prevalence of insomnia in healthcare workers compared to personnel from other occu-
pational domains [14]. Therefore, we considered that a dedicated, in-depth analysis of
second line workers, who were not in contact with COVID-19 patients at work, should
be of interest, to a better understanding the factors that contribute to the development of
insomnia.

2. Materials and Methods
2.1. Study Design

The study regarding insomnia had a cross-sectional design and the general findings
were previously reported [14]. In this stage of the analysis, we focused only on second line
workers having nonessential occupations regarding SARS-CoV-2 exposure. Even if these
workers were not in the frontline and their job tasks were considered as safe related to the
risk of SARS-CoV-2 infection, they were not necessarily at low risk for stress and/or mental
health issues during the pandemic.

A report of the International Labour Organization underlines the importance of differ-
ent areas of intervention to prevent psychosocial risk during the pandemic which covers
many other fields, such as job security, work-life balance, prevention of negative coping
strategies [15].

The study group was selected in two steps: first, subjects who responded as having
direct contact with COVID-19 patients during their work process were excluded.

Cases were selected from second line workers with new onset or significant worsening
of insomnia during the pandemic. Insomnia was recorded as a self-reported symptom,
based on the positive answer to the question: “Did you experienced sleep difficulties
(insomnia) initiated or significantly aggravated since the beginning of the pandemic”. The
control group included persons without insomnia.

2.2. Instrumentation

In brief, the online survey was distributed through social media. The structure of the
survey included four categories of possible contributory factors related to coronasomnia:

(a) The personal perception of the SARS-CoV-2 infection risk (fear of catching the disease
at work, the infodemic, the anxiety perceived after watching the news).

(b) The personal vulnerability to infection (age, gender, chronic medical conditions,
including previous insomnia episodes).

(c) Extra-professional strains: difficulty to perform household duties related to the pan-
demic, having a family member belonging to a vulnerable health group and the level
of support provided by the family members.

(d) Occupational stressors (work overload, the changes in the working procedures or
location, such as telework, and changes in the working schedule).
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The vulnerable health item referred to the following pre-existing medical conditions:
high blood pressure, obesity, diabetes, cancer, autoimmune diseases, chronic respiratory
diseases, chronic kidney disease.

The psychological support provided by the organization was registered as well, as a
possible protective organizational factor.

The items of the survey were written in plain language. They were initially tested on a
small group of people with different occupations and the feedback received was used to
reword a few questions. The time for completion was considered acceptable and there was
no skipping of answers due to confusion with understanding the meaning.

The questionnaire was distributed through invitations sent via email to the personal
networks and social media accounts of the team members. Participation in the online survey
was voluntary and anonymous. Prior to participation, the responders were informed of the
objectives and each of them provided consent before responding to the questionnaire.

2.3. Statistical Analysis

After carrying out a descriptive analysis and the nonparametric tests (chi-square test)
for qualitative variables and Mann-Whitney U for the quantitative ones, we conducted
correlation tests between the items of the questionnaire assembled in the four categories of
variables previously mentioned and insomnia. All data were processed in SPSS software
(StatPlus:mac, a statistical analysis program for Mac OS Version 8, see AnalystSoft Inc.,
Walnut, CA, USA). For items grouped in each category of variables, Bonferroni adjustments
were performed. A p value < 0.05 defined statistical significance for all statistical tests.

2.4. Ethical Approval

The study was peer-validated and approved by the Ethics Committee of the University
of Medicine and Pharmacy Carol Davila, Bucharest, Romania (no 9985/11.05.2020); all the
procedures of the study respect the ethical standards of the Helsinki Declaration. Informed
consent was compulsory.

3. Results

From the total 769 persons who initially completed the online questionnaire, 377 responders
declared no possible contact with COVID-19 patients during their work process. Of them,
129 (34.12%) were identified with insomnia and defined as cases and 248 without insomnia were
considered controls. The prevalence of insomnia was higher in women from both cases and
controls, but statistically non-significant (1 = 108/129; 83.4% vs. n = 187/248; 75.4%; X2 =344,
p = 0.06) (Table 1).

The average age was similar in cases (41.28 years, with standard deviation (SD) = 11.16)
and controls (42.51, with SD = 11.07). The tenure in the current job was, on average
11.46 years (SD = 11) compared to 12.4 (SD = 10.13) in the control group. There was no
statistically significant difference either in age, or in tenure between the two groups.

The main characteristics of cases and controls, revealed by the online survey, are
presented in Table 1. The prevalence of previous insomnia was 17.24% in the whole sample,
whereas in cases it was 34.12% (x? = 111.59, p < 0.0001). From the total 312 persons who
were good sleepers before the pandemic, 70 (22.44%) developed insomnia.

The most significant factor associated with insomnia was the personal concerns about
the risk of SARS-CoV-2 infection. Fear of going to work, infodemia, anxiety effects of
watching media, and previous personal history of insomnia were strongly related to
coronasomnia (p < 0.001). Four supplementary questions analysed the fear of going to work
and these identified the potential causes as: insufficient knowledge about the transmission
of the SARS-CoV-2 infection, lack of efficacy of protective measures, lack of an efficient
treatment, and the lack of instruction about the personal safety. All items were directly
related to the fear of going to work. The regression analysis had as the dependent variable
insomnia, and all these causes, as independent variables, showed that only the lack of an
efficient treatment remained significant (Odds Ratio = 2.79, CI = 1.28-6.07, p = 0.009).
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Table 1. Description of the main characteristics of the groups.

Variable Cases Controls Total
No (% of Cases) No (% of Controls) No (%)
Women 108 (83.72%) 187 (75.4%) 295 (78.25%)
Men 21 (16.28%) 61 (24.6%) 82 (21.75%)
Belonging to a vulnerable health group (no/%) * 43 (33.86%) 55 (22.18%) 98 (26.13%)
Previous history of insomnia ** 59 (45.74%) 6 (2.42%) 65 (17.24%)
Concern and materialization of the risk of infection
gg\{zl]%j gzlleague or a close relation diagnosed with 25 (20%) 28 (12.02%) 53 (14.8%)
Contact or diagnose with COVID-19 6 (4.76%) 8 (3.25%) 14 (3.76%)
Fear of going to work ** 56 (61.53%) 66 (35.49%) 122 (44.04%)
The infodemic ** 109 (87.2%) 162 (68.64%) 271 (75.07%)

The anxiety effects of the media news **

86 (66.67%)

71 (28.63%)

157 (41.64%)

Extra-professional strains

Difficulties in solving the household tasks related to the

pandemic * 65 (50.39%) 93 (37.5%) 158 (41.91%)
Family member belonging to a vulnerable health group 68 (52.71%) 125 (50.4%) 193 (51.19%)
Adequate support provided by the family members * 119 (92.24%) 241 (97.18%) 360 (95.49%)
Occupational stressors

Increased work overload 100 (77.52%) 172 (69.35%) 272 (72.14%)
Changes in the working location 25 (19.38%) 32 (12.9%) 57 (15.12%)
Changes of working schedules 101 (78.29%) 178 (71.77%) 279 (74.01%)
New working procedures 24 (27.59%) 48 (29.27%) 72 (28.68%)
Psychological support provided by the organisation 20 (18.01%) 52 (23.85%) 72 (21.88%)

*p < 0.05; % p < 0.001.

Percentages were calculated from the total number of responders in each group cate-
gory. Missing data (subjects choosing the option “I prefer not to answer” or “not applica-
ble”) were not included, either in the total, or in the percentage calculation.

In a multivariate analysis, all personal factors correlated with insomnia were evaluated
as significant contributors to impairment caused by the COVID-19 pandemic (Table 2).
After the Bonferroni correction, belonging to a vulnerable health group and a personal
history of insomnia were the only variables with significant association.

Table 2. Personal contributory factors to coronasomnia.

Variable Odds Ratio LCL UCL p
Age 0.97 0.94 0.99 0.021
Gender 2.46 1.18 5.1 0.016
Belonging to a vulnerable health group 2.36 1.26 4.43 0.007
Personal history of insomnia 38.76 15.59 96.4 0.00

LCL = low confidence limit; UCL = upper confidence limit.

The infodemic and anxiety, perceived after following the media and alert news, were
identified as the main components of concerns regarding the risk of SARS-CoV-2 infection,
which maintained their statistical significance in the multivariate regression model (Table 3).
Applying the Bonferroni correction, only anxiety related to the media news had a significant
influence on insomnia.
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Table 3. Factors of concern about the COVID-19 infection.
Variable Odds Ratio LCL UCL p
Having a colleague or a close relation

diagnosed with COVID-9 L5 069 3.24 0-30
Contact or diagnose with COVID-19 1.08 0.24 492 0.92
Fear of going to work 1.12 0.94 1.33 0.20
The infodemic 2.6 1.07 6.36 0.04

The anxiety effects of the media news 3.6 1.9 6.86 0.00009

LCL = low confidence limit; UCL = upper confidence limit.

Concerning the extra-professional strains induced by the pandemic, the main in-
fluencer seemed to be the difficulty to solve the household duties in the context of the
restrictions imposed by the authorities during the pandemic (Table 4).

Table 4. Extra-professional burden during COVID-19 pandemic.

Variable Odds Ratio LCL UCL p

Difficulties in solving the household

tasks related to the pandemic 1.57 Lot 244 0.046
Family member belonging to a

vulnerable health group 118 0-74 1.87 048

Adequate support provided by the 0.39 0.15 1.09 0.07

family members

LCL = low confidence limit; UCL = upper confidence limit.

4. Discussion

Studies conducted before the pandemic showed that the prevalence of insomnia tended
to remain stable in a population [16], with variable figures, ranging from 3.9-30% [17,18].
Before the pandemic, an internet survey using as the instrument of data collection the Basic
Nordic Sleep Questionnaire, found that one fifth of the Romanian population suffered from
insomnia [11]. In that study, the prevalence was not influenced by the working schedule.

But the pandemic changed the picture of the sleep disorders [19]. Clinically significant
insomnia in the general population rose to 20-32% [20,21]. In a group of second line
workers not exposed to a direct contact with COVID-19 patients, we found an even higher
prevalence of insomnia. This is in accordance with the boost in mental health issues. In
a Romanian national survey, more than a quarter of the population (26.5%) perceived a
high level of stress (higher than 8, on a scale of 1 to 10) during the isolation and quarantine
caused by COVID-19 pandemic [22]. Anxiety was reported as high by 60% of the Romanian
respondents in a study carried out during the pandemic, in a mostly urban sample [23].

Moderate to severe levels of depressive symptoms were experienced by one in five,
and moderate to severe levels by one in four Romanians [24]. More significant, in this study,
the symptoms of anxiety and depression were maintained during the COVID-19 pandemic
at approximatively the same levels. Stressful situations or events reduced the sleeping
duration and impaired the architecture of the sleep; a longer sleep latency, an increase
in the REM density and increased number of awakenings were the major modifications
induced by stress [13].

Our data are slightly higher than those calculated by Krishnamoorthy Y. et al. in a
meta-analysis of 50 studies conducted during the pandemic [25] and certainly varies with
the collection method. An explanation could be that we considered as cases not only the
ones with insomnia onset during the COVID-19 pandemic, but also the ones which had
been significantly aggravated by the pandemic alerts context, and the symptoms presence
was sufficient for including them in the cases group.

Patients with chronic diseases have a significantly increased chance of insomnia occur-
rence [26-28]. There are many factors contributing to this result: severe pain, depression,
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and anxiety, to which the pandemic added specific supplementary elements, such as isola-
tion, the difficulty for getting the proper medical assistance in adequate time and the fear
of getting severe complications, death, or long COVID-19. Impaired access to care has been
reported in many countries, and Romania does not make an exception for many medical or
surgical specialties [29-31].

It is not only the already established comorbidities that aggravate the evolution and
prognosis of COVID-19 (diabetes, heart disease, chronic renal disease, immunodepres-
sion) [32,33], but also respiratory [34] and neurological diseases [35,36], as well as kidney
transplant [37], were conditions associated with an increased risk of insomnia. Our results
confirm these findings, as the responders in our survey with at least one chronic medical
condition had an increased chance of developing insomnia.

Belonging to a vulnerable group may result in an individual perceiving a higher
workload [38]. We did not notice this perceived workload factor in our study sample,
probably because we measured the relative increase and not the absolute perception of the
workload. Another explanation could be the fact that vulnerable people would have more
benefit from doing their work at home.

All items summarized in the category of concern and materialization of the risk of
SARS-CoV-2 infection were significantly related to insomnia in the univariate analysis. The
fear of going to work was a surprising result, as this category of second line employees were
not in contact with COVID-19 during their working hours. Fear is commonly perceived as
dysfunctional, but it was shown to also have a functional role in the pandemic, mainly by
developing a proactive attitude towards prevention [39]. In our study, the fear of infection
caused by SARS-CoV-2, was probably more dysfunctional, as, in the multivariate regression,
insomnia was significantly related only to the efficacy of treatment. The immediate threat,
represented by infection, triggers a red flag fight response, which decreases the efficacy
of work, by impairing problem solving processes, the memory and constructive thoughts,
social relatedness, and autonomy [40]. A list of COVID-19 related fears, which has been
validated in a study in Romanian language [41], included among its seven items, one
related to sleep disturbance (“I cannot sleep because I am worrying about getting COVID-
19”). The validation study not only confirmed the internal validity of the questionnaire,
but also its concurrent validity, namely the correlations with stress, depression, resilience,
and happiness. The inclusion of the sleep related item is perfectly justified, as insomnia
itself leads to emotional dysregulation [42], which, in turn, exacerbates the fear. From the
cross-sectional design of our study, we cannot conclude whether fear is the main cause of
insomnia, or the causality goes in the opposite direction.

The infodemic and the anxiety induced by the COVID-19 news media both maintained
their statistical significance in the adjusted regression of the concerns about the high risk of
imminent infection. This was acknowledged from the early days of the pandemic and even
for healthcare professionals [43]. The healthcare personnel who were affected by news,
suffered more from insomnia, and had higher levels of stress and anxiety. More than 3
h of television viewing and 4 h of internet computer usage or mobile phone usage was
associated with significantly greater odds of having poor sleep quality [44], even before
the pandemic. The number of hours of television watching per day increased during
COVID-19, to the detriment of the number of hours of physical activity [45].

Compared to the data for the total sample of responders, which was presented in a
previous communication [14], this current analysis that targeted the second line workers
underlines some distinct features, mainly the major influence of the non-occupational
stressors and the lack of statistical association with the occupational ones (work overload,
the changes in the working procedures or location, and changes in the working schedule).

Occupational stressors were not related to insomnia in this particular group. This was
expected, as working with COVID-19 patients was a direct influencer of insomnia in the
previous full-sample analysis and is concordant with other research studies. For example,
the same distinction was found in healthcare workers from COVID-19 and non-COVID-19
hospitals [46]. Personal resilience is a well-characterized protector factor for insomnia and
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distress [47] and some organizations that have provided training to increasing resilience
had positive effects on their employees. In our study, psychological support was provided
in less than a quarter of the organizations and most of the insomniacs did not have access
to this type of support. It has been shown that good communication, organizational and
social support, proper protection, and positive work attitudes [48] can decrease the level
of stress. Even if the perception of risk depends on personal traits, such as neuroticism
and conscientiousness [49], resilience training, inside the organization, has been proven
beneficial for coping with the challenges imposed by the COVID-19 pandemic [50]. In fact,
like our findings, concerns about COVID-19 were more important than the actual risk of
infection at work in predicting insomnia [51-56].

Strengths and Weakness

There is certainly a limitation due to the cross-sectional design and the subjective
definition of insomnia.

There are no standard definitions for insomnia or sleep problems in epidemiological
research [57], making the comparison between studies difficult because of the different
definitions of insomnia. Broadly, insomnia covers the long sleep latency, the short duration
and/or the poor quality of sleep [19] and the questions used in this study were general
enough to cover all these items. We selected this approach, even if it does not give a
measure of severity, because several systematic reviews have concluded that an extensive
validation of the questionnaire evaluating insomnia is rather limited [58].

Another limitation is the number of participants, which did not allow clustering
analysis. For example, the wide distribution of occupations resulted in some occupational
groups being underrepresented compared to others. Therefore, we cannot extrapolate the
lack of association with workload to all second line workers and further studies covering
large enough samples of occupational groups should be performed to clarify this relation.

A strength of this study is the comprehensive investigation of occupational and non-
occupational risk factors for insomnia in the current COVID-19 pandemic and the thorough
full selection of the nonessential workers.

5. Conclusions

Our results support the conclusion that non-occupational risk factors influenced
insomnia in persons who did not have direct contact during working hours with COVID-
19 patients.

Chronic medical conditions and, particularly, a personal previous history of insomnia
make these people more vulnerable. The infodemic increases anxiety and finding appropri-
ate ways to address the concerns and questions of the general population, together with
building resilience to misinformation, are important issues to be addressed now, to mitigate
the mental health impacts of future social, economic or medical crisis.

Author Contributions: Conceptualization, A.R. and D.M.; methodology, C.Z.; software, L.5.C.M.;
validation, D.M.; formal analysis, C.Z.; investigation, C.Z.; resources, M.R.O.; data curation, C.Z,;
writing—original draft preparation, M.R.O.; writing—review and editing, A.R., O.C.A. and D.M,;
visualization, L.S.C.M.; supervision, D.M.; project administration, A.R.; funding acquisition, L.5.C.M.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethical Committee of the «Carol Davila» University of Medicine
and Pharmacy, Bucharest no. 9985/11.05.2020.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Not applicable.



Healthcare 2022, 10, 1194 8 of 10

Acknowledgments: This paper has been partially supported by the STAMINA project which has
received funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No. 883441.

Conflicts of Interest: The authors declare no conflict of interest.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Bhat, S.; Chokroverty, S. Sleep disorders and COVID-19. Sleep Med. 2022, 91, 253-261. [CrossRef] [PubMed]

Sun, Q.; Qin, Q.; Basta, M.; Chen, B.; Li, Y. Psychological reactions and insomnia in adults with mental health disorders during
the COVID-19 outbreak. BMC Psychiatry 2021, 8, 19. [CrossRef] [PubMed]

World Health Organization. Health Topics. Infodemic. Available online: https:/ /www.who.int/health-topics/infodemic#tab=
tab_1 (accessed on 2 May 2022).

Li, Y;; Qin, Q.; Sun, Q.; Sanford, L.D.; Vgontzas, A.N.; Tang, X. Insomnia and psychological reac-tions during the COVID-19
outbreak in China. J. Clin. Sleep Med. 2020, 16, 1417-1418. [CrossRef]

Magnavita, N.; Soave, PM.; Ricciardi, W.; Antonelli, M. Occupational Stress and Mental Health among Anesthetists during the
COVID-19 Pandemic. Int. ]. Environ. Res. Public Health 2020, 17, 8245. [CrossRef]

Rossi, R.; Socci, V.; Pacitti, F; Mensi, S.; Di Marco, A.; Siracusano, A.; Di Lorenzo, G. Mental Health Outcomes Among Healthcare
Workers and the General Population During the COVID-19 in Italy. Front. Psychol. 2020, 11, 608986. [CrossRef]

Robillard, R.; Saad, M.; Edwards, ].; Solomonova, E.; Pennestri, M.H.; Daros, A.; Veissiére, S.P.L.; Quilty, L.; Dion, K.; Nixon, A;
et al. Social, financial and psychological stress during an emerging pandemic: Observations from a population survey in the
acute phase of COVID-19. BM] Open 2020, 10, e043805. [CrossRef] [PubMed]

Majumdar, P.; Biswas, A.; Sahu, S. COVID-19 pandemic and lockdown: Cause of sleep disruption, depression, somatic pain, and
increased screen exposure of office workers and students of India. Chronobiol. Int. 2020, 37, 1191-1200. [CrossRef]

Pesel, G.; Canals, M.L.; Sandrin, M.; Jensen, O. Wellbeing of a selection of seafarers in Eastern Adriatic Sea during the COVID-19
pandemic 2020. Int. Marit. Health 2020, 71, 184-190. [CrossRef]

Oakman, J.; Kinsman, N.; Stuckey, R.; Graham, M.; Weale, V. A rapid review of mental and physical health effects of working at
home: How do we optimise health? BMC Public Health 2020, 20, 1825. [CrossRef]

Voinescu, B.I. Common Sleep, Psychiatric, and Somatic Problems According to Work Schedule: An Internet Survey in an Eastern
European Country. Int. |. Behav. Med. 2018, 25, 456-464. [CrossRef]

Torga, M.; Turcov, R.; Pop, L.M. The Relationship between Fear of Infection and Insomnia among Dentists from Oradea Metropoli-
tan Area during the Outbreak of SARS-CoV-2 Pandemic. J. Clin. Med. 2021, 10, 2494. [CrossRef] [PubMed]

Kim, E.J.; Dimsdale, J.E. The effect of psychosocial stress on sleep: A review of poly-somnographic evidence. Behav. Sleep Med.
2007, 5, 256-278. [CrossRef] [PubMed]

Micu, C.E,; Arghir, .A.; Rugina, S.; Arghir, O.C.; Rascu, A.; Mates, D.; Otelea, M.R. The study of insomnia in different groups of
workers during the COVID-19 pandemic. Euroasia J. Math. Eng. Nat. Med. Sci. 2022, 20, 84-91.

International Labour Organization. Managing Work-Related Psychosocial Risks during the COVID-19 Pandemic; English edition; ILO:
Geneva, Switzerland, 2020; ISBN 9789220323731. Available online: https://www.ilo.org/wcmsp5/groups/public/---ed_protect/
---protrav/---safework/documents/instructionalmaterial /wems_748638.pdf (accessed on 10 June 2022).

Roth, T. Insomnia: Definition, prevalence, etiology, and consequences. |. Clin. Sleep Med. 2007, 3, S7-510. [CrossRef] [PubMed]
Morin, C.M.; Jarrin, D.C.; Ivers, H.; Mérette, C.; LeBlanc, M.; Savard, J. Incidence, Persistence, and Remission Rates of Insomnia
Over 5 Years. JAMA Netw. Open 2020, 3, €2018782. [CrossRef]

Dophreide, J.A. Insomnia Overview: Epidemiology, Pathophysiology, Diagnosis and Monitoring, and Nonpharmacologic
Therapy. Am. |. Manag. Care 2020, 26, S76-S84. [CrossRef]

Kokou-Kpolou, C.K.; Megalakaki, O.; Laimou, D.; Kousouri, M. Insomnia during COVID-19 pandemic and lockdown: Prevalence,
severity, and associated risk factors in French population. Psychiatry Res. 2020, 290, 113128. [CrossRef] [PubMed]

Lin, L.; Wang, J.; Ouyang, X. The immediate impact of the 2019 novel coronavirus (COVID-19) outbreak on subjective sleep status.
Sleep Med. 2020, 77, 54-348. [CrossRef]

Morin, C.M.; Vézina-Im, L.A.; Ivers, H.; Micoulaud-Franchi, J.A.; Philip, P; Lamy, M.; Savard, ]. Prevalent, incident, and persistent
insomnia in a population-based cohort tested before (2018) and during the first-wave of COVID-19 pandemic (2020). Sleep 2022,
11, zsab258. [CrossRef]

Vasiliu, O.; Vasile, D.; Vasiliu, D.G.; Ciobanu, O.M. Quality of life impairments and stress coping strategies during the COVID-19
pandemic isolation and quarantine—A Web-based survey. Rom. |. Military Med. 2021, 124, 10-21. [CrossRef]

Zugravu, C.; Salmen, T.; Ducu, I.; Mihai, B.M.; Dima, V.; Berceanu, C.; Bohiltea, A.-T.; Neagu, S.; Bacalbasa, N.; Balescu, I.; et al.
The influence of the COVID-19 pandemic on lifestyle—A pilot study. Rom. ]. Infect. Dis. 2021, 24, 190-197. [CrossRef]

Vancea, F; Apostol, M.§. Changes in mental health during the COVID-19 crisis in Romania: A repeated cross-section study based
on the measurement of subjective perceptions and experiences. Sci. Prog. 2021, 104, 368504211025873. [CrossRef] [PubMed]
Krishnamoorthy, Y.; Nagarajan, R.; Saya, G.K.; Menon, V. Prevalence of psychological morbidi-ties among general population,
healthcare workers and COVID-19 patients amidst the COVID-19 pandemic: A systematic review and meta-analysis. Psychiatry
Res. 2020, 293, 113382. [CrossRef] [PubMed]


http://doi.org/10.1016/j.sleep.2021.07.021
http://www.ncbi.nlm.nih.gov/pubmed/34391672
http://doi.org/10.1186/s12888-020-03036-7
http://www.ncbi.nlm.nih.gov/pubmed/33419411
https://www.who.int/health-topics/infodemic#tab=tab_1
https://www.who.int/health-topics/infodemic#tab=tab_1
http://doi.org/10.5664/jcsm.8524
http://doi.org/10.3390/ijerph17218245
http://doi.org/10.3389/fpsyg.2020.608986
http://doi.org/10.1136/bmjopen-2020-043805
http://www.ncbi.nlm.nih.gov/pubmed/33310814
http://doi.org/10.1080/07420528.2020.1786107
http://doi.org/10.5603/IMH.2020.0033
http://doi.org/10.1186/s12889-020-09875-z
http://doi.org/10.1007/s12529-018-9719-y
http://doi.org/10.3390/jcm10112494
http://www.ncbi.nlm.nih.gov/pubmed/34200071
http://doi.org/10.1080/15402000701557383
http://www.ncbi.nlm.nih.gov/pubmed/17937582
https://www.ilo.org/wcmsp5/groups/public/---ed_protect/---protrav/---safework/documents/instructionalmaterial/wcms_748638.pdf
https://www.ilo.org/wcmsp5/groups/public/---ed_protect/---protrav/---safework/documents/instructionalmaterial/wcms_748638.pdf
http://doi.org/10.5664/jcsm.26929
http://www.ncbi.nlm.nih.gov/pubmed/17824495
http://doi.org/10.1001/jamanetworkopen.2020.18782
http://doi.org/10.37765/ajmc.2020.42769
http://doi.org/10.1016/j.psychres.2020.113128
http://www.ncbi.nlm.nih.gov/pubmed/32563951
http://doi.org/10.1016/j.sleep.2020.05.018
http://doi.org/10.1093/sleep/zsab258
http://doi.org/10.55453/rjmm.2021.124.1.2
http://doi.org/10.37897/RJID.2021.4.5
http://doi.org/10.1177/00368504211025873
http://www.ncbi.nlm.nih.gov/pubmed/34143706
http://doi.org/10.1016/j.psychres.2020.113382
http://www.ncbi.nlm.nih.gov/pubmed/32829073

Healthcare 2022, 10, 1194 90of 10

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Koyanagi, A.; Garin, N.; Olaya, B.; Ayuso-Mateos, ].L.; Chatterji, S.; Leonardi, M.; Koskinen, S.; Tobiasz-Adamczyk, B.; Haro, ].M.
Chronic conditions and sleep problems among adults aged 50 years or over in nine countries: A multicountry study. PLoS ONE
2014, 9, €114742. [CrossRef]

Voinescu, B.; Vesa, S.; Coogan, A. Self-Reported Diurnal Preference and Sleep Disturbance in Type 2 Diabetes Mellitus. Acta Endo
2011, 7, 69-82. [CrossRef]

McNicholas, W.T.; Verbraecken, J.; Marin, ].M. Sleep disorders in COPD: The forgotten dimension. Eur. Respir. Rev. 2013, 22,
365-375. [CrossRef]

Moroti, R.; Badiu, C. Endocrine effects of covid 19: Difficulties in the management of endocrine disorders from individual to
societies. Acta Endocrinol. 2020, 16, 74-77. [CrossRef]

Dascalu, A.M.; Tudosie, M.S.; Smarandache, G.C.; Serban, D. Impact of the covid-19 pandemic upon the ophthalmological clinical
practice. Rom. J. Leg. Med. 2020, 28, 96-100. [CrossRef]

Muresanu, D.F; Strilciuc, S.; Lorenzovici, L.; Séfalvi, A.; Grad, D. COVID-19 indirectly hits stroke patients, as hospital discharges
in Romania see a dramatic decrease during the pandemic. Eur. J. Neurol. 2021, 28, 757.

Anton, I.C.; Botnariu, E.G.; ECoculescu, E.C.; Boanca, M.; Mititelu Tartau, L. Particular aspects of evolution of SARS-COV-2
infection in type 2 diabetic patients. Rom. J. Leg. Med. 2021, 29, 53-59. [CrossRef]

Omer, M.; Vladareanu, A.M.; Popov, V.M.; Andreescu, M.; Iliescu, L.; Bumbea, H.; Dragosloveanu, S. Evaluation of the impact of
Covid-19 infection on the evolution and prognosis of patients with acute leukaemia. Rev. Romana Med. Lab. 2021, 29, 377-385.
[CrossRef]

Pedrozo-Pupo, J.C.; Campo-Arias, A. Depression, perceived stress related to COVID, post-traumatic stress, and insomnia among
asthma and COPD patients during the COVID-19 pandemic. Chron. Respir. Dis. 2020, 17, 1479973120962800. [CrossRef] [PubMed]
Xia, Y.; Kou, L.; Zhang, G.; Han, C.; Hu, J.; Wan, F; Yin, S.; Sun, Y,; Wu, J,; Li, Y,; et al. Investigation on sleep and mental health
of patients with Parkinson’s disease during the Coronavirus disease 2019 pandemic. Sleep Med. 2020, 75, 428-433. [CrossRef]
[PubMed]

Al-Hashel, J.Y.; Ismail, LI. Impact of coronavirus disease 2019 (COVID-19) pandemic on pa-tients with migraine: A web-based
survey study. J. Headache Pain. 2020, 24, 115. [CrossRef] [PubMed]

Barutcu Atas, D.; Aydin Sunbul, E.; Velioglu, A.; Tuglular, S. The association between perceived stress with sleep quality, insomnia,
anxiety and depression in kidney transplant recipients during Covid-19 pandemic. PLoS ONE 2021, 16, e0248117. [CrossRef]
[PubMed]

Demarchi, S.J.; Oliveira, C.B.; Franco, M.R.; Morelhao, PK.; Hisamatsu, T.M.; Silva, F.G.; Damato, T.M.; Pinto, R.Z. Association of
perceived physical overload at work with pain and disability in patients with chronic non-specific low back pain: A 6-month
longitudinal study. Eur. Spine J. 2019, 28, 1586-1593. [CrossRef]

Solymosi, R.; Jackson, J.; Pésch, K.; Yesberg, ].A.; Bradford, B.; Kyprianides, A. Functional and dysfunctional fear of COVID-19: A
classification scheme. Crime Sci. 2021, 10, 4. [CrossRef]

Trougakos, ].P.; Chawla, N.; McCarthy, ].M. Working in a pandemic: Exploring the impact of COVID-19 health anxiety on work,
family, and health outcomes. J. Appl. Psychol. 2020, 105, 1234-1245. [CrossRef]

Stanculescu, E. Fear of COVID-19 in Romania: Validation of the Romanian Version of the Fear of COVID-19 Scale Using Graded
Response Model Analysis. Int. ]. Ment. Health Addict. 2022, 20, 1094-1109. [CrossRef]

Beattie, L.; Kyle, S.D.; Espie, C.A ; Biello, S.M. Social interactions, emotion and sleep: A systematic review and research agenda.
Sleep Med. Rev. 2015, 24, 83-100. [CrossRef]

Secosan, L; Virga, D.; Crainiceanu, Z.P,; Bratu, L.M.; Bratu, T. Infodemia: Another Enemy for Romanian Frontline Healthcare
Workers to Fight during the COVID-19 Outbreak. Medicina 2020, 56, 679. [CrossRef] [PubMed]

Xie, Y.J.; Cheung, D.S,; Loke, A.Y.; Nogueira, B.L.; Liu, KM.; Leung, A.Y,; Tsang, A.S.; Leong, C.S.; Molassiotis, A. Relationships
Between the Usage of Televisions, Computers, and Mobile Phones and the Quality of Sleep in a Chinese Population: Community-
Based Cross-Sectional Study. . Med. Internet Res. 2020, 22, €18095. [CrossRef] [PubMed]

Branquinho, C.; Paiva, T.; Guedes, F,; Gaspar, T.; Tomé, G.; Gaspar de Matos, M. Health risk behaviors before and during
COVID-19 and gender differences. . Community Psychol. 2022, 50, 1102-1110. [CrossRef]

Tabur, A.; Choudhury, A.; Emhan, A.; Mengenci, C.; Asan, O. Clinicians’ Social Support, Job Stress, and Intent to Leave Healthcare
during COVID-19. Healthcare 2022, 10, 229. [CrossRef] [PubMed]

Sai, X.Y.; Chen, Q.; Luo, T.G.; Sun, Y.Y.; Song, Y.]J.; Chen, ]J. Analysis of Factors Influencing Insomnia and Construction of a
Prediction Model: A Cross-sectional Survey on Rescuers. Biomed. Environ. Sci. 2020, 33, 502-509. [CrossRef] [PubMed]

Sirois, FEM.; Owens, J. Factors Associated with Psychological Distress in Health-Care Workers During an Infectious Disease
Outbreak: A Rapid Systematic Review of the Evidence. Front. Psychiatry 2012, 11, 1591. [CrossRef] [PubMed]

Abdelrahman, M. Personality Traits, Risk Perception, and Protective Behaviors of Arab Residents of Qatar During the COVID-19
Pandemic. Int. ]. Ment. Health Addict. 2020, 20, 237-248. [CrossRef] [PubMed]

Stachteas, P.; Stachteas, C. The psychological impact of the COVID-19 pandemic on secondary school teachers. Psychiatriki 2020,
31, 293-301. [CrossRef]

Brown, L.A.; Hamlett, G.E.; Zhu, Y.; Wiley, ].E; Moore, T.M.; DiDomenico, G.E.; Visoki, E.; Greenberg, D.M.; Gur, R.C.; Gur, RE,;
et al. Worry about COVID-19 as a predictor of future insomnia. J. Sleep Res. 2022, 14, e13564. [CrossRef]


http://doi.org/10.1371/journal.pone.0114742
http://doi.org/10.4183/aeb.2011.69
http://doi.org/10.1183/09059180.00003213
http://doi.org/10.4183/aeb.2020.74
http://doi.org/10.4323/rjlm.2020.96
http://doi.org/10.4323/rjlm.2021.53
http://doi.org/10.2478/rrlm-2021-0032
http://doi.org/10.1177/1479973120962800
http://www.ncbi.nlm.nih.gov/pubmed/33000648
http://doi.org/10.1016/j.sleep.2020.09.011
http://www.ncbi.nlm.nih.gov/pubmed/32980664
http://doi.org/10.1186/s10194-020-01183-6
http://www.ncbi.nlm.nih.gov/pubmed/32972360
http://doi.org/10.1371/journal.pone.0248117
http://www.ncbi.nlm.nih.gov/pubmed/33684159
http://doi.org/10.1007/s00586-019-05986-3
http://doi.org/10.1186/s40163-020-00137-2
http://doi.org/10.1037/apl0000739
http://doi.org/10.1007/s11469-020-00428-4
http://doi.org/10.1016/j.smrv.2014.12.005
http://doi.org/10.3390/medicina56120679
http://www.ncbi.nlm.nih.gov/pubmed/33317190
http://doi.org/10.2196/18095
http://www.ncbi.nlm.nih.gov/pubmed/32369439
http://doi.org/10.1002/jcop.22705
http://doi.org/10.3390/healthcare10020229
http://www.ncbi.nlm.nih.gov/pubmed/35206844
http://doi.org/10.3967/bes2020.067
http://www.ncbi.nlm.nih.gov/pubmed/32807269
http://doi.org/10.3389/fpsyt.2020.589545
http://www.ncbi.nlm.nih.gov/pubmed/33584364
http://doi.org/10.1007/s11469-020-00352-7
http://www.ncbi.nlm.nih.gov/pubmed/32837433
http://doi.org/10.22365/jpsych.2020.314.293
http://doi.org/10.1111/jsr.13564

Healthcare 2022, 10, 1194 10 of 10

52.

53.

54.

55.

56.

57.
58.

Manolescu, L.S.C.; Zaharia, C.N.; Dumitrescu, A.L.; Prasacu, I.; Radu, M.C.; Boeru, A.C.; Boidache, L.; Nita, I.; Necsulescu, A.;
Medar, C.; et al. COVID-19 Parental Vaccine Hesitancy in Romania: Nationwide Cross-Sectional Study. Vaccines 2022, 10, 493.
[CrossRef]

Manolescu LS, C.; Zaharia, C.N.; Dumitrescu, A.L; Prasacu, I.; Radu, M.C.; Boeru, A.C.; Boidache, L.; Nita, I.; Necsulescu, A.;
Chivu, R.D. Early COVID-19 vaccination of Romanian medical and social personnel. Vaccines 2021, 9, 1127. [CrossRef] [PubMed]
Nita, I; Nitipir, C.; Toma, S.A.; Limbau, A.M.; Pirvuy, E.; Badarau, L A.; Suciu, L; Suciu, G.; Manolescu, L.S.C. Histological Aspects
and Quantitative Assessment of Ki67 as Prognostic Factors in Breast Cancer Patients: Result from a Single-Center, Cross Sectional
Study. Medicina 2020, 56, 600. [CrossRef] [PubMed]

Radu, M.C.; Boeru, C.; Marin, M.; Manolescu, L.S.C. SARS-CoV-2 Infection in Seven Childbearing Women at the Moment of
Delivery, a Romanian Experience. Cureus 2021, 13, e12811. [CrossRef]

Dragomirescu, C.C.; Lixandru, B.E.; Coldea, I.L.; Palade, A.M.; Baltoiu, M.; Dinu, S.; Cristea, V.C.; Ma-nolescu, L.; Popa, M.L
Comparative analysis of different phenotypic and molecular methods used for the taxonomic identification of Corynebacterium
spp. isolated from clinical samples in Romania. Rom. Biotechnol. Lett. 2017, 22, 12926-12933.

Tjepkema, M. Insomnia. Health Rep. 2005, 17, 9-25. [PubMed]

Devine, E.B.; Hakim, Z.; Green, J. A systematic review of patient-reported outcome instruments measuring sleep dysfunction in
adults. Pharmacoeconomics 2005, 23, 889-912. [CrossRef]


http://doi.org/10.3390/vaccines10040493
http://doi.org/10.3390/vaccines9101127
http://www.ncbi.nlm.nih.gov/pubmed/34696235
http://doi.org/10.3390/medicina56110600
http://www.ncbi.nlm.nih.gov/pubmed/33182401
http://doi.org/10.7759/cureus.12811
http://www.ncbi.nlm.nih.gov/pubmed/16335690
http://doi.org/10.2165/00019053-200523090-00003

	Introduction 
	Materials and Methods 
	Study Design 
	Instrumentation 
	Statistical Analysis 
	Ethical Approval 

	Results 
	Discussion 
	Conclusions 
	References

